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Study No. 20 – Bat Surveys and Habitat Inventory 

1.0 INTRODUCTION 

In general, there is very little information available to describe the occurrence of bat species and 
their use of caves, mines, and human-built structures within the Boundary Project (Project) 
vicinity1.  Due to the colonial behavior of most bats, they are especially vulnerable to disturbance 
and elimination of sites used for day roosts, hibernacula, or maternity colonies.  Bat colonies 
have also been shown to be flooded on occasion (e.g., Tuttle 2004).  Twelve bat species, six of 
which have status as rare, threatened, or endangered (RTE), potentially occur in northeastern 
Washington (Johnson and Cassidy 1997, Nagorsen and Brigham 1993). 
 
The USDA Forest Service (USFS) has conducted some inventory surveys to document use of 
caves, mines, and bridges on the Colville National Forest (CNF), which includes portions of the 
Project vicinity.  However, few, if any, of the 18 sites with bat activity identified by the USFS 
that are within the FERC Project boundary (Project area) or close to Project facilities have been 
thoroughly documented for use by bat species.  In addition, other bat habitats may be discovered 
in the Project vicinity with a more thorough survey.  The Bat Surveys and Habitat Inventory 
described in this study plan will provide information necessary to ascertain the potential for 
Project-related impacts on bats. 
 

2.0 STUDY PLAN ELEMENTS 

2.1. Nexus between Project Operations and Effects on Resources 

Bats likely forage for flying insects over Boundary Reservoir and may use some of the many 
caves, mine adits, and other man-made structures in the Project vicinity for day roosts, winter 
hibernacula, or maternity colonies.  Some species may also use large trees and snags near the 
reservoir and Project facilities for roosts.  Water level fluctuations in Boundary Reservoir, other 
Project operation and maintenance activities, and Project-related recreational activities may have 
direct and/or indirect effects on bats or their habitats.  Direct impacts potentially result from 
Project activities that make caves, mines, or other structures inaccessible to bats or cause direct 
mortality of bats at these sites (Tuttle 2004).  Maintenance of facilities and transmission line 
rights-of-way or construction can also remove large trees suitable for roosting.  In addition, water 
level fluctuations could affect the suitability of wetland areas (e.g., the Boundary Wildlife 
Preserve [BWP]) to provide insect prey for bats.  Human activity in the vicinity of sensitive bat 
sites can also result in adverse disturbance effects.  Human disturbance in bat hibernacula or 
maternity colonies can cause critical energy loss, and a reduction in winter survival and 
productivity.   

                                                 
1 The study area for the botanical and wildlife resource studies varies by study, referring to both the “Project area” 
and “Project vicinity.”  The area within the FERC-licensing Project boundary (which includes all Project structures, 
the reservoir, and the transmission line right-of-way from the powerhouse to the BPA interconnection) is considered 
the “Project area.”  For the purposes of the botanical and wildlife resource studies, the “Project vicinity” 
encompasses the Project area as well as any adjacent lands that are included in the study area. 
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2.2. Agency Resource Management Goals 

In addition to providing information needed to characterize Project effects, the Bat Surveys and 
Habitat Inventory will provide information to help agencies with jurisdiction over these species 
in the Project vicinity identify appropriate conditions for the new Project license pursuant to their 
respective mandates.  None of the state or federal agencies has specific management goals 
related to bats.  There are, however, agency management goals and policies associated with 
conservation of RTE wildlife, which include a number of bat species.  The agencies with 
management responsibility in the context of FERC relicensing of the Boundary Project and 
management goals related to RTE bat species are described below. 
 
USDA Forest Service (USFS) 

Department of Agriculture Regulation 9500-4 directs the USFS to manage “habitats for all 
existing native and desired nonnative plants, fish, and wildlife species in order to maintain at 
least viable populations of such species.”  In addition, the National Forest Management Act 
(NFMA) directs that national forests be managed to “provide for a diversity of plant and animal 
communities….” 16 U.S.C. 1604(g) (3) (B).  The regulations for implementing NFMA require 
that “[p]lan decisions affecting ecosystem diversity must provide for maintenance or restoration 
of the characteristics of ecosystem composition and structure within the range of variability that 
would be expected to occur under natural disturbance regimes of the current climatic period…” 
(36 CFR 219.20 (b) (1) and that “[p]lan decisions affecting species diversity must provide for 
ecological conditions that…provide a high likelihood that those conditions are capable of 
supporting over time the viability of native and desired non-native species well distributed 
throughout their ranges within the plan area” (36 CFR § 219.20 (b) (2) (i).  Further, policy 
directs the USFS to “[m]itigate the negative effects of other resource projects upon wildlife and 
fish habitat” (FSM 2630.3 (3). 
 
USFS policy implementing the NFMA, NEPA and the ESA establishes objectives and direction 
to ensure that actions on NFS lands do not contribute to trends toward Federal listing or loss of 
viability of any native or desired non-native species (FSM 2672.41).  The objectives of the 
sensitive species program include the development and implementation of management practices 
to ensure that species do not become threatened or endangered and to maintain viable 
populations of all native and desired nonnative wildlife, fish and plant species in habitats 
distributed throughout their geographic range on National Forest System NFS) lands (FSM 
2670.22).  This requires the agency to monitor other “watch–lists or species of concern” that may 
be declining, but have not reached critical population levels.  USFS policy includes the 
requirement to, as part of the NEPA process, review programs and activities, through a 
Biological Evaluation, to determine their potential effect on Sensitive Species, and to avoid or 
minimize impacts to species whose viability has been identified as a concern (FSM 2670.32).  
The Townsend’s big-eared bat (Corynorhinus townsendii) is a Sensitive Species in Pacific 
Northwest Region 6, which includes the Colville National Forest (CNF) (USFS 2004). 
 
The Federal Cave Resources Protection Act of 1988, Forest Service Manual 2356 (USFS 2003), 
and the Northwest Forest Plan (USFS and BLM 1994) provide guidance and legal requirements 
for the management of caves on National Forest System (NFS) lands. “Significant” caves are 
designated by the Forest Supervisor and possess features, characteristics, values or opportunities 
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related to biota, cultural, geologic-mineralogic-paleontologic, hydrologic resources or have 
recreational, educational, or scientific value (USFS n.d.).  The USFS has prepared cave 
management handbooks for some NFS lands, such as the Umpqua National Forest (USFS n.d.), 
that identify cave management actions, provide information on naming and recording caves, and 
specify the criteria for designating significant caves.  A cave management handbook for the CNF 
has not yet been developed; however, the CNF looks to the cave management handbooks from 
other forests for guidance. 
 
The standards and guidelines in the CNF Plan (USFS 1988) directs that “No actions that are 
likely to jeopardize the continued existence of any plant or animal species or cause the need for 
listing any species threatened or endangered will be authorized, funded, or carried out by the 
CNF.  When evaluating the potential effects of an activity on any species, the species status, its 
dependency on the effected habitat, and the extent or limitation of the habitat, will be evaluated 
as they influence the viability of populations within the Forest or the range of the species.”   
 
U.S. Fish and Wildlife Service (USFWS) 

The USFWS is responsible for the recovery of species listed as threatened or endangered under 
the ESA.  None of the bat species listed under the ESA are known to be present in Washington. 
 
U.S. Bureau of Land Management (BLM) 

The National Forest Management Act, Federal Cave Resources Protection Act, and the 
Northwest Forest Plan (USFS and BLM 1994) also apply to the BLM.  The BLM’s policy for 
conserving RTE species is directed by BLM Manual 6840 and Instruction Memorandum OR-91-
57.  Manual 6840 requires that the BLM work with state agencies in achieving conservation 
goals for locally rare species as designated by state governments.  BLM State Directors are 
responsible for designating sensitive species for management with the purpose of “assisting in 
maintaining viable gene pools while allowing flexibility under a multiple use mission” (BLM 
1990). 
 
The list of BLM Sensitive Species for Oregon and Washington was updated in July 2005 and 
includes the Townsend’s big-eared bat as a BLM Assessment (BA) species; four other bat 
species are designated as BLM Tracking (BT) species (BLM 2005).  Impacts to BA species on 
BLM lands are to be addressed as part of the National Environmental Policy Act (NEPA) 
process.  Special management or protection is discretionary for BT species (BLM 1990). 
 
Washington Department of Fish and Wildlife (WDFW) 

The WDFW classifies the Townsend’s big-eared bat and roosting concentrations of big bats, 
myotis bats (Myotis spp.), and pallid bats (Antrozous pallidus) as Priority Species.  Caves are 
similarly designated as Priority Habitats.  WDFW has developed a number of management 
recommendations for Priority Habitats and Species (PHS) to assist landowners, users, and 
managers in conducting land-use activities in a manner that incorporates the needs of wildlife.  
WDFW is in the process of preparing a conservation plan for bats (D. Robison, Biologist, 
WDFW, personal communication, July 7, 2006). 
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In addition, the WDFW has designated the Townsend’s big-eared bat as a candidate for state 
listing as threatened or endangered; five other bat species are considered State Monitor species.  
State Monitor species are not considered Species of Concern, but are monitored for status and 
distribution.  They are managed by the WDFW, as needed, to prevent them from becoming 
endangered, threatened, or sensitive. 
 
2.3. Study Goals and Objectives 

The goal of the Bat Surveys and Habitat Inventory is to provide information needed to determine 
the presence of bat species and/or their important habitats in the Project vicinity and assess 
ongoing Project effects on these species.  Specific objectives of this study are as follows:  

• Document bat species occurrence in the Project vicinity. 

• Inventory and characterize structures potentially used for day roosting, night roosting, 
maternity colonies, or hibernacula. 

• Document use of selected structures during the breeding and winter hibernation time 
periods. 

• Assess the level of use of selected foraging areas (e.g., the BWP). 

• Identify threats to bat species or habitats, including potential Project effects. 
 
2.4. Need for Study 

Summary of Existing Information 

Of the 12 bat species potentially occurring in northeastern Washington, only one, the 
Townsend’s big-eared bat, has actually been confirmed in the vicinity of the Boundary Project 
(Table 2.4-1).  This species is known to hibernate in a number of mine adits near the Project area 
(Table 2.4-2).  Several other species have been documented by the USFS on the Sullivan Lake 
Ranger District.  The USFS also mapped at least 20 sites potentially used by bats in the Project 
vicinity, including mines, caves, and the Highway 31 bridge near Metaline Falls.  Not all of these 
sites were surveyed specifically for bats, but bats were recorded in five locations, with 
hibernation documented at three of the five locations in 2005 (Table 2.4-2).  
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Table 2.4-1.  Bat species potentially occurring in the Boundary Project vicinity1. 

Scientific Name/ 
Common Name,2 

USFS 
Status3 

BLM 
Status4 

WDFW 
Status5 Suitable Habitat Occurrence 

Corynorhinus townsendii 
Townsend’s big-eared bat 

S BA SC Maternity colonies and roosts found in caves, mines 
and buildings in a variety of habitats 

Documented at several caves near the 
Project in Sullivan Lake Ranger District 

Myotis evotis 
Long-eared myotis 

None BT SM Hibernates in caves; summer day roosts under bark 
of trees in coniferous forests 

Unknown 

Myotis volans 
Long-legged myotis 

None BT SM Mid-elevation forests; hibernates in winter in mines 
or caves 

Documented outside of Project 
boundary in Sullivan Lake Ranger 
District 

Myotis yumanensis 
Yuma myotis 

None None None Variety of habitats, ranging from juniper and 
riparian woodlands to desert regions near open 
water 

Documented outside of Project 
boundary in Sullivan Lake Ranger 
District 

Myotis thysanodes 
Fringed myotis 

None BT SM Woodlands at moderate elevation in mountains; 
night and day roosts include caves, mines, and 
buildings (typically abandoned); hibernacula include 
caves and buildings 

Unknown 

Myotis lucifugus 
Little brown myotis 

None None None Day and night roosts are used by active bats and 
include, but are not limited to, buildings, trees, 
under rocks, and in piles of wood; Hibernacula 
usually include abandoned mines or caves 

Documented outside of Project 
boundary in Sullivan Lake Ranger 
District 

Eptesicus fuscus 
Big brown bat 

None None None Roosts in tree hollows, natural caves, or openings in 
rock ledges; some hibernate in caves 

Documented outside of Project 
boundary in Sullivan Lake Ranger 
District 

Myotis ciliolabrum 
Small-footed myotis 

None BT SM Wide ecological range, from rock outcrops on open 
grasslands to canyons in the foothills to lower 
mountains with yellow pine woodlands. Day roosts 
are variable, but include cracks and crevices in 
cliffs, beneath tree bark, in mines and caves, and 
human dwellings. Night roosts are under a variety of 
natural and human-induced structures. Hibernacula 
include caves, mines, and tunnels. 

Unknown 

Myotis californicus 
California myotis 

None None None Desert-shrub-oak woodland to ponderosa pine. 
Roost in crevices and cracks of canyon walls, caves 
and mine shafts 

Unknown 
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Scientific Name/ 
Common Name,2 

USFS 
Status3 

BLM 
Status4 

WDFW 
Status5 Suitable Habitat Occurrence 

Lasionycteris noctivagans 
Silver-haired bat 

None None None Hardwoods with ponds or streams nearby.  Roost 
behind loose tree bark, particularly willow, maple 
and ash trees, hollow snags, buildings; during the 
winter, they hibernate inside trees, buildings, rock 
crevices, and similar protected structures. 

Unknown 

Lasiurus cinereus 
Hoary bat 

None None None Preference for coniferous versus broadleaf trees Unknown 

Antrozous pallidus 
Pallid bat 

None None SM Rocky, mountainous areas near water; prefer to 
forage in the open; day roost is usually in a warm, 
horizontal opening such as in attics or rock cracks; 
night roost is usually in the open, near foliage; the 
hibernation roost is often in buildings, caves, or 
cracks in rocks. 

Unknown 

Sources:  Johnson and Cassidy 1993; Nagorsen and Brigham 1993 
1 None of the bat species potentially occurring in the Project vicinity are listed under ESA. 
2 Species in bold have been documented in the Project vicinity by the USFS.  
3 USDA Forest Service (USFS) Regional Forester's Sensitive Species, Region 6, updated July 2004 (USFS 2004).  S = Sensitive 
4 Bureau of Land Management Special Status Species, updated March 2005 (BLM 2005).  BLM Special Status Species Categories: 

BA = Bureau Assessment – Species known or suspected on USDI-BLM land that are not federally listed, state listed, or BS and that are on listed by the 
WDFW but not eligible as BS. 

BT = Bureau Tracking - All species known or suspected on USDI-BLM land that are not federally listed, state listed, BS, BA, and that are WDFW 
monitor or species of special concern. 

5 Listed by the WDFW (WDFW 2006).  WDFW classifications for Species of Concern include: 
SC = State Candidate Species for listing as threatened or endangered, 
SM = State Monitor.  State Monitor species are not considered Species of Concern, but are monitored for status and distribution. They are managed by 

the WDFW, as needed, to prevent them from becoming endangered, threatened, or sensitive (WDFW 2006). 
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Table 2.4-2.  Summary of USFS bat survey locations in the Boundary Project vicinity. 

Site Name 
Structure 

type 
Owner-

ship General Location Twn Rge Sec 1/4 1/16 
Closure 

type 
Surveyed 
for bats? Bat Use1 

Bluebucket Mine adit Private Highway 31 39N 43E 32   None No Unknown 

Emerald Mine adit Private North of Metaline Falls 39N 43E 15   None No Unknown 

Flusey Group Unknown BLM Unknown      Unknown Unknown Unknown 

Galena Mine adit USFS 4 miles east of reservoir 40N 44E 22   Unknown Unknown Unknown 

Giant #1 Mine adit USFS 50' N. of powerline 40N 43E 22 SW NE Gate Yes 
Known roost; no 

evidence of hibernating 
bats in 2005 or 2006 

Giant #2 Mine adit USFS 100' off Boundary Dam Rd. 40N 43E 22 SW NE Gate Yes 
1 possible big brown bat 
hibernating in 2005 & 

2006 

Grandview Mine adit Private North of Metaline Falls 39N 43E 15   None No Unknown 

Hanley Mine adit Private Under Boundary Reservoir? 40N 43E 10   None No Unknown 

Hoague Mine adit USFS Boundary Dam Road 40N 43E 22 SW  Gate Yes 
Known roost; no 

evidence of hibernating 
bats in 2005 or 2006 

Lakeview Mine adit USFS FR 3140320 (Crescent Lake) 40N 43E 1 SW SE None Yes 
1 hibernating bat 

(unknown species) in 
2005 & 2006 

Lead King  USFS Boundary Dam Road 40N 43E 27   None No Unknown 

Lucky Strike #1 Mine adit USFS North of Slate Creek mouth 40N 43E 35 NE NW None No Unknown 

Lucky Strike #2 Mine shaft USFS North of Slate Creek mouth 40N 43E 35 NE NW None No Unknown 

Lucky Strike Cave 
#1 Cave USFS Lucky Strike Mine 40N 43E 26 SE  

None No Unknown 

Metaline Falls 
Bridge Bridge WDOT Metaline Falls 39N 43E 21 SE NW 

None 
Yes 

Unknown 

Metaline Mine Mine adit Private South of Metaline 39N 43E 32 NE NE None No Unknown 
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Site Name 
Structure 

type 
Owner-

ship General Location Twn Rge Sec 1/4 1/16 
Closure 

type 
Surveyed 
for bats? Bat Use1 

Oriole 3 Mine adits USFS West of Metaline near Litton 
Creek, west of BPA line 39N 43E 19 SE SE Gates on 

2 adits Yes 

13 Townsend’s & 8 
possible big brown bats 
hibernating in 2005; ≈49 
Townsend’s & 7 possible 

big brown bats 
hibernating in 2006 

Pend Oreille Mine Mine adit Private North of Metaline Falls 39N 43E 15 NW  None No Unknown 

PO River Grotto #1 Cave USFS FR 3100190 40N 43E 35   None No Unknown 

PO River Grotto #2 Cave USFS FR 3100190 40N 43E 35   None No Unknown 

Robert E. Lee Unknown BLM Unknown         

Riverside Unknown Private? SW of mouth of Slate Creek 40N 43E 35   None No Unknown 

Sullivan Mine adit Private Gold Hill 39N 43E 16   None No Unknown 

Tom Cat Unknown Unknown Unknown         

Unknown Cave 
above Lime Creek Cave 

Unknown Unknown location above Lime 
Creek -- -- -- -- -- 

None No Unknown 

Wolf Creek Unknown Private Unknown      Unknown No Unknown 

Washington Mine adit BLM Washington Rock 39N 43E 21   None No Unknown 

Yellowhead Mine adit Private Gold Hill 39N 43E 16   None No Unknown 

Z Canyon Mine adit USFS Submerged under reservoir 40N 43E 11 NW NW -- -- No 

Z Canyon Grotto 1, 
2, and 3 3 Caves USFS SW of Slat Creek mouth 40N 43E 11 SW SW Unknown No Unknown 

Sources:  USFS database (Bat_survey_database.mdb.—document #624), and memos from M. Borysewicz to P. Ormsbee (March 7, 2005 and March 1, 2006) 
1 2005 and 2006 surveys for hibernating bats were conducted by M. Borysewicz, USFS Wildlife Biologist, Newport-Sullivan Lake RD on March 7, 2005 and 

February 13, 2006 (see Appendix 1 of this study plan for more detail). 
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A study conducted in the Pend Oreille Valley in the vicinity of the Seven Mile Project in British 
Columbia, just downstream of the Boundary Project, documented nine bat species in a 5-year 
study from 1994 to 1998, all of which appeared to be using the area for breeding (Vonhof and 
Gwilliam 2000).  Little brown (Myotis lucifugus) and big brown (Eptesicus fuscus) bats were 
found to roost primarily in buildings; Townsend’s big eared bats were observed roosting in 
mines, caves, and buildings.  Species using tree roosts included big brown, silver-haired bats 
(Lasionycteris noctivagans), California, long-eared and long-legged myotis (M. californicus, M. 
evotis and M. volans).  Most tree roosts for big brown and silver-haired bats were located in live 
but unhealthy aspen trees, usually in natural hollows and cavities abandoned by woodpeckers 
and other primary cavity-nesting birds.  California, long-eared and long-legged bats almost 
always roosted under loose bark in conifer trees.  The study identified several potential threats to 
bats, including habitat loss associated with clear cutting and transmission line construction and 
reduced forage base from loss of riparian habitat. 
 
The BLM has also conducted bat surveys in mines in northeastern Washington, although their 
survey sites are located considerably south (> 23 miles) of the Boundary Project.  These surveys 
have documented night roosting by Townsend’s big-eared bats in most adits in the area (J. 
Whitney, Wildlife Biologist, BLM, personal communication, August 2006). 
 
Need for Additional Information 

The existing information provides a starting point for compiling comprehensive information on 
bat species in the Project vicinity.  However, available data are incomplete or lacking for many 
bat species and do not provide information on habitat location and distribution in or near the 
Project vicinity.  Additional baseline data on habitat and occurrence are necessary to assess 
potential Project-related impacts on bat species. 
 
2.5. Detailed Description of Study 

Study Area 

The study area for the Bat Survey and Habitat Inventory will extend approximately 18 miles 
along the Pend Oreille River from the Box Canyon tailrace downstream to the US-Canada border 
(see Figure 1.3-2 in the Proposed Study Plan [PSP; SCL 2006b] for a location map of the 
Project) and will encompass the following: 

• Downstream of Metaline Falls — The reservoir, fluctuation zone (forebay elevation 
1,950–1,990 feet NGVD 29 [1,954–1,994 feet NAVD 88]) allowed under the current 
license, and the land within the FERC Project boundary (Project area), which includes 
most Project facilities, the area 200 horizontal feet (i.e., along the ground surface, 
perpendicular to the shoreline) beyond the high water level (forebay elevation 1,990 
feet NGVD 29 [1,994 feet NAVD 88]) along both reservoir shorelines and the 
transmission line right-of-way (ROW) from the powerhouse to the BPA 
interconnection.  (See Task 2, below, for clarification on the types of activities to be 
conducted from forebay elevations 1,950–1,970 feet NGVD 29 [1,954–1,974 feet 
NAVD 88]). 
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• Upstream of Metaline Falls — The reservoir, fluctuation zone (elevation ≈1,985—
2,015 feet NGVD 29 [1,989–2,019 feet NAVD 88] at the USGS gage below Box 
Canyon Dam), and land within approximately 200 horizontal feet of the high water 
level (approximately 2,015 feet NGVD 29 [2,019 feet NAVD 88]) along both 
reservoir shorelines extending to the FERC project boundary for the Box Canyon 
Project. 2 3 

• The BWP (155 acres) and adjoining SCL-owned property (85 acres).   

• 100 feet around any Project works areas that extend outside the Project boundary. 

• Land within 100 horizontal feet along both sides of the river from Boundary Dam to 
the U.S.-Canada border (approximately 0.9 mile). 

 
The ability to conduct bat surveys within the study area outside the FERC Project boundary 
(mainly upstream of Metaline Falls) may be limited due to access constraints on private lands in 
this area. 
 
Proposed Methodology 

The bat survey and habitat inventory will consist of seven tasks, each of which is described 
below.  A Washington State Scientific Collection Permit will be obtained from WDFW prior to 
conducting any surveys that involve handling wildlife. 
 

Task 1:  Information Update 

Existing information and current literature will be reviewed and summarized to document bat 
species occurrence in the Project vicinity, habitat association, and site-specific management 
actions that have been implemented by land management agencies.  Most of this information is 
expected to come from the USFS database of surveys conducted periodically between the early 
1980s and 2006.  Sources include the following: 

• BC Hydro bat studies (e.g., Vonhof and Gwilliam 2000) 

• USFWS, Spokane Office 

• WDFW, Priority Habitats and Species Program 
(http://wdfw.wa.gov/hab/phspage.htm) 

• WDFW, Spokane Office (Howard Ferguson, Wildlife Biologist) 

• USFS, CNF Sullivan Lake Ranger District (Mike Borysewicz, Wildlife Biologist) 

                                                 
2 The estimated fluctuation range of approximately 1,985–2,015 feet upstream of Metaline Falls is based on the 
review of existing hydrology data, as described in section 1.3.5 of the PSP (see Table 1.3-1; SCL 2006b).  Following 
completion of the Hydrology Dataset and Statistics in March 2007 (see Attachment 1, section 3.1 of this RSP), SCL 
will review and refine, as necessary, this elevation range 
3 As indicated in this and other study plans in the RSP, SCL agrees it is appropriate to study the existing fluctuation 
range of the reservoir; however, for development of the Preliminary Licensing Proposal (PLP) and License 
Application, SCL will base its assessment of potential protection, mitigation, and enhancement measures on that 
portion of the fluctuation zone that is determined to be under the influence of Boundary Project operations, versus 
the effects of inflows and Metaline Falls that are beyond the control of the Project. 
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• BLM, Spokane District Office (Joyce Whitney, Wildlife Biologist) 

• Interviews with local/regional spelunking groups and individuals 

• Other published and gray literature 
 
Information on each species and known or potential roost sites, hibernacula, and maternity 
colonies will be summarized.  In addition, a list of sites potentially used by bats that require 
additional data collection and characterization will be developed in coordination with the USFS.  
All existing roost sites, hibernacula, and maternity colonies that have accurate geographic 
coordinates will be entered into a Geographic Information System (GIS) database.   
 

Task 2:  Inventory and Characterization of Bat Habitats 

All known caves, mines, buildings, bridges, and other SCL-built structures that potentially 
provide roosting, hibernacula, or maternity colony habitat will be visited in the field to:   

1) verify locations with Global Positioning System (GPS); 

2) collect data to characterize the site; 

3) photo document the site; 

4) make a determination of the species that would potentially use the site (based on site 
type, size, and location); and 

5) determine the need for additional bat surveys. 
 
In addition to the previously known roost sites, other sites within the study area will be 
documented by examining Project-related structures (e.g., the original construction mucking 
tunnel, maintenance buildings, built structures at recreation sites), traversing accessible areas and 
using a boat to survey shorelines near elevation 1,990 feet NGVD 29 [1,994 feet NAVD 88], as 
well as near elevation 1,970 feet NGVD 29 [1,974 feet NAVD 88] downstream of Metaline 
Falls; elevation upstream of Metaline Falls to be determined.  Caves and mines will be evaluated 
externally; buildings or other Project tunnels that can be safely entered may be assessed 
internally, which will also provide the opportunity to confirm the presence of potential roosting 
sites.  For each site the following information will be recorded: 

• Temperature 

• Airflow 

• Relative humidity 

• Opening size 

• Elevation 

• Evidence of human visitation or other disturbances 

• Presence of standing water 

• Obvious crevices 

• Obstacles (vegetation, limbs, trash, portal or headframe timbers, etc.) 
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• Guano deposits 

• Vegetation species 

• Approximate distance from project structure or reservoir 
 
These data will be used to make a determination of whether bats are likely to use the site and the 
most probable species to occur.  This will require using information from the literature (Task 1) 
to determine the types of habitats most likely used by bats potentially occurring in the Project 
vicinity and their temperature and humidity requirements at roosting, maternity, and hibernation 
sites.  Sites likely to be used by bats will be recorded using GPS and entered into the GIS 
database for the Project. 
 
Very infrequently, Project maintenance requires that the Boundary Project forebay be drawn 
down below elevation 1,970 feet NGVD 29 [1,974 feet NAVD 88] to elevation 1,950 feet 
NGVD 29 (1,954 feet NAVD 88).  This area may include potential habitat for bats; however, 
surveys of the reservoir fluctuation zone below elevation 1,970 feet NGVD 29 [1,974 feet 
NAVD 88] will be difficult because drawdown to 1,950 feet occurs only rarely and may not be 
scheduled during the timeframe for this study.  Therefore, old photographs will be examined to 
determine if potential habitat for bats exists along the reservoir at elevations between 1,950 and 
1,970 feet.  This exercise will be focused on the study area between Metaline Falls and Boundary 
Dam because this section of the reservoir contains the most potentially suitable habitat and was 
extensively photographed in 1965 prior to filling the reservoir (SCL 1966).  Other photographs 
may also be available from Seattle City Light (SCL) archives.  Based on the photographs, cave 
and mine adit locations will be delineated on the bathymetry maps and entered into the GIS 
database for the Project. 
 

Task 3:  Roost Site and Maternity Colony Surveys 

All sites above the normal high water level identified as having potential for bat use will be 
investigated at least twice during June–August to determine if they are being used for roosting or 
as maternity colonies.  This will be accomplished by conducting nocturnal emergence/dispersal 
surveys (Kunz et al. 1996), which are conducted without entering the structures to minimize 
disturbances to bats.  At this time, no internal surveys of mines or caves are anticipated.  
However, human-built structures may be entered during daylight hours to determine if the 
structures are being used as day roosts.  Daytime surveys of bridges and other human-built 
structures will also be conducted to evaluate day roost use. 
 
During each emergence/dispersal survey, observers will be positioned such that flying bats are 
silhouetted against the sky, but positioned as far from the entrance as feasible to minimize 
disturbance.  Set up will occur at least 30 minutes before dark and continue for at least two hours 
after sunset (Tuttle and Taylor 1998).  Observers will count the number of exits and entries over 
the survey period to estimate the number of bats using the site.  Night-vision devices may also be 
used along with additional illumination for optimum bat viewing.  A headlamp with an opaque 
lens and a photographic filter or any red or infra-red filter is suitable.  For very large colonies, 
emergence/dispersal surveys result in only a rough estimate of numbers of bats as it is impossible 
to track the many exits and re-entries of individual bats.   
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It is often difficult or impossible to identify bat species by observation only because many 
species, particularly the Myotis, are of similar size and appearance.  The Townsend’s big eared 
bat and pallid bat are the only two species expected to occur in the study area that may be 
identifiable by observation alone during an emergence/dispersal survey.  Consequently, 
ultrasonic bat detectors will also be deployed during the emergence/dispersal surveys at roost 
sites.  This equipment detects echolocating bats.  Analyzing recordings from the ultrasonic 
detectors will increase confidence of detecting bat activity and will be used to identify bat 
species (although some Myotis species are very difficult to differentiate with recorded calls).  
Recorded calls will be analyzed on a personal computer by comparing the sonograms with 
reference recordings.  Local reference recordings for some species may be available from the 
USFS, BLM, or WDFW. 
 
Trapping may be performed at selected roost sites if it is determined that the external surveys do 
not provide adequate information.  The trapping would involve deploying mistnets or Harp traps 
outside of the openings (Jones et al. 1996).  The nets would be constantly monitored during one 
or two nights of survey effort at each site.  Captured bats would be immediately removed from 
the net, held in cloth bags, measured, identified to species, sexed, and if possible, aged as adults 
or juveniles (young of the year), and released.  Trapping will only be conducted on federal or 
SCL lands; trapping on federal lands will be closely coordinated with the USFS and/or BLM.   
 
If a bat maternity colony is suspected in a Project facility or at a site potentially affected by 
Project activities, then limited trapping may be conducted to determine if the site is a maternity 
colony and the species using it.  Trapping will be conducted only if it can be accomplished in a 
manner that does not disrupt or cause evacuation of the colony.  Trapping at a suspected 
maternity colony will be closely coordinated with the USFS or BLM, and USFS personnel will 
assist with the trapping effort.  Once the colony has dispersed, a visual search of the site will 
document whether the site was a maternity colony and, if so, what species possibly occupied the 
site.   
 

Task 4:  Hibernacula Surveys 

Sites that may be potentially used by hibernating bats during the winter will be identified, in 
coordination with the USFS, from the data collected in Task 2.  Sites suspected of being winter 
hibernacula will be surveyed one or two times during the fall when bats are entering and 
swarming around their hibernacula (Vonhof and Gwilliam 2000).  The fall surveys will be 
conducted by using the ultrasonic detectors deployed near the potential hibernacula; temperature, 
relative humidity, and air flow data will also be recorded. 
 
Use of caves or mine adits by hibernating bats can only be confirmed by entering these 
structures.  Consequently, up to six potential hibernacula sites on federal land in the study area 
that have not been included in past USFS surveys will be selected for winter surveys.  The site 
selection process and the surveys will be conducted in coordination with the USFS.  As required 
by the USFS for safety reasons, surveys of caves and adits will require the involvement of a 
certified minerals inspector.  Data on temperature, air flow, and relative humidity will be 
measured at 8 inches below the ceiling within the twilight zone of the adit/cave entrance and 
every 50 feet beyond.  Additional USFS guidelines for surveying potential hibernacula are 
provided in Appendix 1 of this study plan. 
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Task 5:  Foraging Site Sampling 

At least seven sites in the study area will be sampled with mistnets and ultrasonic detectors to 
document foraging bat species.  Potential sampling sites include the following:   

• The ponds and associated wetlands on the BWP 

• The wetland and riparian habitat near the mouth of Sullivan Creek 

• The mouth of Slate Creek 

• The riparian zone just downstream of Box Canyon Dam 

• The riparian zone just downstream of Boundary Dam 

• A site near Boundary Dam or the Forebay 

• Suitable open forested/upland sites 
 
At each site, 2–5 mistnets will be deployed directly over the surface of water bodies or 
perpendicular to forest edges and roadways, depending on the characteristics of the netting site.  
In addition, harp traps may be utilized if warranted.  Biologists will directly supervise the traps 
for 2–4 nighttime hours.  Captured bats will be immediately removed from the net, held in cloth 
bags, measured, identified to species and sexed and released.  If possible, captured bats will also 
be aged as adults (with reproductive status determined) or juveniles (young of the year).  
Information from this task will be used to characterize available forage habitat for bats in the 
study area. 
 

Task 6:  Tree Roost Mapping 

Sites in the study area with an abundance of potential roost trees will be mapped, and qualitative 
information collected, incidental to the other field surveys.  Locations with quaking aspen trees 
or large-diameter, intermediate decay-class conifer trees will be documented during the 
inventory of bat habitats in the study area (Task 2).  These trees were shown to be the most 
often-used day roosts for several bat species in the Pend Oreille River basin of British Columbia 
(Vonhof and Gwilliam 2000).  This information will be entered into GIS and integrated with the 
other wildlife surveys.   
 

Task 7:  Documentation and Effects Assessment 

Data from all survey efforts will be entered on datasheets in the field and transferred to a 
database.  In addition, all roost, maternity, hibernacula, and forage sites surveyed will be 
assessed in the field for potential Project-related impacts (e.g., proximity to reservoir fluctuation 
zone, potential disturbance from maintenance activities) and other threats (e.g., human access).  
All survey locations, occurrences of bat detections, and potential tree roosting habitat will be 
maintained in a GIS database and made available to agencies but not included in reports 
available to the public. 
 



REVISED STUDY PLAN STUDY NO. 20 – BAT SURVEYS AND HABITAT INVENTORY 
 

Boundary Hydroelectric Project  Seattle City Light 
FERC No. 2144 15 February 2007 

2.6. Work Products 

The results of the bat survey and habitat inventory will be compiled and presented in a final 
study report written in the standard scientific format.  The report will include the following 
information: 

• An updated list of bat species, and habitat information for new additions.  The table 
will be expanded to include a description of suitable habitat in the study area for each 
target species.  Rationale will be provided if it is determined that no potential habitat 
is present.  

• A summary of the methods used to conduct the surveys and inventory.  This section 
will include an accounting of when the surveys were conducted and a map of the 
areas covered. 

• The results of the surveys, including a list of documented or suspected species 
observed in the study area.  A brief description of each species will be provided, 
which will address habitat requirements, known distribution within the study area and 
Project vicinity, habitat used within the study area, and important sites. 

• GIS database of survey locations and results, including any identified roost sites and 
documented or suspected maternity colonies and hibernacula. 

• Completed data sheets for all surveys.  

• A comprehensive list of all wildlife species observed and identified during surveys. 

• An assessment of potential threats and Project impacts to bats and their habitats, by 
site, as determined from the results of this study.  The full assessment of potential 
Project-related impacts, including the effects of the type and timing of Project 
operations and maintenance and Project-related recreation, will be part of the 
integrated resource analysis (see Attachment 1, section 2.4 of this RSP). 

 
GIS layers and metadata resulting from the bat surveys and habitat inventory will be made 
available to the agencies upon request (but not to the public, because of the sensitive nature of 
the information). 
 
2.7. Consistency with Generally Accepted Scientific Practice 

The methods (as described above) are consistent with generally accepted practices in the 
scientific community for conducting bat investigations and include recommendations from the 
USFS for surveying caves and mine adits for hibernating bats. 
 
2.8. Consultation with Agencies, Tribes, and Other Stakeholders 

This study plan was prepared with input from the USFS, WDFW, USFWS, and Pend Oreille 
County Noxious Weed Control Board, which was provided at a meeting of the Terrestrial 
Resources Workgroup on July 26, 2006.  Comments provided by relicensing participants at the 
workgroup meeting are summarized in the PSP Attachment 5-1 (SCL 2006b) and can also be 
found in the workgroup meeting summaries, available on SCL’s relicensing website 
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(http://www.seattle.gov/light/news/issues/bndryRelic/).  Additional recommendations were 
provided by the USFS in its PAD/Scoping comments and official study requests (USFS 2006).  
The proposed plan for the Bat Surveys and Habitat Inventory addressing these comments was 
included in the PSP that was filed with FERC on October 16, 2006. 
 
Since filing the PSP, SCL has continued to work with relicensing participants on its proposed 
study plans.  In response to comments made during the November 15 study plan meeting and 
comments filed with FERC by the USFS (2007), SCL has further modified the plan for the Bat 
Surveys and Habitat Inventory.  (SCL’s responses to comments are summarized in Attachment 3 
and consultation documentation is included in Attachment 4 of this RSP.)  Modifications 
included adding clarification, additional supporting rationale, and additional detail to address 
USFS comments.  SCL believes that the USFS comments are adequately addressed in this 
revised plan. 
 
2.9. Schedule 

The Bat Surveys and Habitat Inventory will be conducted primarily in 2007 and early 2008, 
although some follow-up work may be required later in 2008 and early 2009.  The expected 
schedule is as shown in Table 2.9-1. 
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Table 2.9-1.  Schedule for Bat Surveys and Habitat Inventory. 

Activity Timeframe 

Review existing information and develop preliminary list of known and 
potential habitat sites to be surveyed 

February–March 2007 

Finalize study implementation details  April 2007 

Conduct 2007 roost/maternity colony site surveys June–August 2007 

Conduct foraging site surveys July–August 2007 

Conduct fall surveys at potential hibernacula September–October 2007 

Prepare interim study report (first-year results) November–December 2007 

Distribute interim study report  January 2008 

Meet with relicensing participants to review first year efforts and results 
and discuss plans for any second year efforts 

February 2008 

Include interim report in Initial Study Report (ISR)  filed with FERC March 2008 

Hold ISR meeting and file meeting summary with FERC March 2008 

Conduct winter surveys at potential hibernacula January–early March 2008 

Conduct follow-up surveys (if required) June 2008–January 2009 

Prepare “draft” final study report October–November 2008 

Distribute “draft” final study report for relicensing participant review December 2008 

Meet with relicensing participants to review study efforts and results and 
“cross-over” study results 

January 2009 

Include final study report in Updated Study Report (USR) filed with 
FERC  

March 2009 

Hold USR meeting and file meeting summary with FERC   March 2009 

 
 
2.10. Progress Reports, Information Sharing, and Technical Review 

In addition to preparing the study reports (as described above), there will be several opportunities 
for information sharing and technical review with relicensing participants.  Prior to conducting 
the bat surveys, USFS and BLM biologists will be contacted to discuss proposed survey times 
relative to current-year conditions and for information on sites potentially used by bats for 
roosting, maternity colonies, or hibernation.  In addition, agencies will be invited to participate in 
survey efforts; caves and mine adits on federal lands will not be entered unless accompanied by 
the USFS or BLM biologist and certified minerals inspector.  Preliminary survey results will be 
communicated to relicensing participants in early 2008, as described in Attachment 1, section 2.3 
of this RSP. 
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2.11. Anticipated Level of Effort and Cost 

The Bat Surveys and Habitat Inventory is expected to involve about 590 hours of field time (2 
biologists for approximately 23 days each), as well as additional time for data summary, 
analysis, and reporting.  The estimated cost of this study is $80,000–$95,000. 
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APPENDIX 1 
 

USFS INVENTORY METHODS FOR CAVE RESOURCES AND BAT SPECIES AND  
DATA FROM 2005-2006 HIBERNACULA SURVEYS 

 
(received from M. Gerdes, USFS, July 26, 2006)
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Example of Inventory Methods: 
 
Cave Resources – Bat Species 
 
Introduction:  The Townsend’s big-eared bats are considered “cave specialists”, and are 
commonly associated with cave or mine microclimates. Clark et al. (1996) reported average 
temperatures of 12.8 - 16.3o C (55 - 61o F) and average humidity of 86-95% over 2 seasons for 
19 Ozark big-eared bat (Corynorhinus townsendii ingens) maternity roosts at caves in Arkansas 
and cited similar results for studies on the species in Arkansas and Oklahoma (Harvey 1986 and 
Clark 1991, as described in Clark 1996). Temperatures where bats clustered were significantly 
cooler than temperatures where solitary bats roosted (temp differences were approximately 3o 
C/37o F).  At 2 maternity roosts of Virginia big-eared bats (Corynorhinus townsendii 
virginianus) in caves, nighttime mean minimum temperatures recorded June - August were 14.8-
15.8o C (58.6-60.4o F) and nighttime mean maximum temperatures were  23.3-23.8oC (74- 75o F; 
Lacki et al. 1994). 
 
Temperatures between -1.5-3 o C (29-37 o F) have been recorded at Townsend’s big-eared bat 
hibernacula in caves in Washington and Idaho (Adler 1977, Doering 1998) and averaged 50% 
humidity (Doering 1996).  
 
Temperature data for cave sites used for fall reproductive activity (swarming sites) has not been 
collected, although these same sites also may be used for hibernation or migration staging 
(Fenton 1969, Thomas et al. 1979, Schowalter 1980, Perlmeter 1998). This activity is the basis 
for suspecting that some bats that spend summer in lower elevation in temperate climates may 
migrate upslope to hibernate in caves where temperatures remain consistently low through the 
winter. Hibernating in areas where temperatures remain consistently low is a strategy that avoids 
energy expenditure associated with arousal, thermoregulation, winter foraging, or roost 
switching (Fenton 1993).    
 

Winter Airflow Summer Airflow

 Maternity Roosts

 Hibernation Roosts

Warm Air Drawn into 
Upper Entrance

 Cold Air

Cooled Air Sinks

Warmed Air Rises

 
Figure 1: Seasonal shifts in airflow and temperature associated with cave or mine habitat dictate where 
bats select warm weather or cold weather roost sites. 
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Suitable habitat:  Hibernacula - caves or mine adits that are generally close to freezing; 
maternity sites - typically located in sites above 50 degrees F., in shallow caves or old abandoned 
buildings; and roosting sites – caves, mine adits, old buildings, large hollow old growth trees and 
the undersides of bridges. 
 
Existing habitat:  Numerous mine adits and several caves are located in the study area.  These 
include: Flusey Group (BLM), Galena, Gardner, Giant (FS), Grandview, Hanley, Hoage (FS), 
Lakeview(FS), Lead King (FS), Robert E. Lee (BLM), Lucky Strike #1(FS), Metaline (pvt), 
Oriole (FS), Riverside, Tom Cat, Wolf Creek (pvt), Yellowhead (pvt), Z Canyon (submerged), Z 
Canyon Grotto # 1,2&3, River Grotto #1&2,  and Unk cave above Lime Ck. 
 
Current survey data:  On February 13, 2006, Mike Borysewicz (Wildlife Biologist, Newport-
Sullivan Lake RD, CNF) and Rod Lentz (Certified Minerals Examiner for the Colville and 
Okanagon National Forests) surveyed the Oriole mine and found roughly 40 hibernating 
Townsend’s bats in Oriole #1 (lower adit); a significant hibernacula in northeast WA.  They 
found no bats in the Giant #1, Giant #2 or Hoage workings.)  On March 2nd and 3rd, 2005, Rod 
Lentz and Mike Borysewicz surveyed several mine adits (tunnels) on the ranger district for 
hibernating bats.  Monitoring Results for 3/2/2005 include: 
 
Giant #1 – This adit has been closed with a bat friendly gate and is located just above County 
Road 2975 (Boundary Dam Road).  No bats were detected in this working. 
 
Giant #2 – This adit has been closed with a bat friendly gate and is located on the slope above 
Giant #1.  One bat was found (possibly a big brown bat) in the short side drift off the main 
tunnel.   
 
Hoague – This adit has been closed with a bat friendly gate and is located just east of the 
Boundary Dam Road on a side spur.  No bats were detected in this working. 
 
Lakeview – This adit is located north of Crescent Lake off Forest Road (FR) 3140320.  Because 
of its relatively remote / hidden location, it was not identified as a priority for closure and 
remains open.  One unknown species of bat was found hanging in the main shaft near the back of 
the adit (beyond a major bend to the right).  This animal had brown pelage, black extremities, 
and mouse-like ears.  It appeared to be smaller than a big brown bat. 
 
Lakeshore – This adit has been closed with a bat friendly gate and is located above the southeast 
shore of Sullivan Lake.  In past years, internal surveys of this working in the summer have 
revealed one or two bats roosting.  During one early October survey the total was three, and a 
survey conducted in late October revealed eight animals.  A total of 15 out of 17 total bats 
documented by various observers during these surveys were identified as Townsend’s bats.  The 
other two were unknown species.  It is possible that at least some of the bats thought to be 
Townsend’s during these surveys were misidentified.  I think there may have been a propensity 
for us to class any larger sized bat as a Townsend’s big eared bat, without taking a hard, 
subjective look at the evidence. 
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Six bats were found during our survey, distributed from the front of the adit (perhaps three feet 
from the gate) to the rear.  Only the one in front appeared to be a Townsend’s bat.  The rest were 
all the same size and possibly big brown bats, although one appeared to have lighter colored, 
patchy pelage.  These animals all appeared to have smaller ears. 
 
Monitoring Results for 3/3/2005 include: 
 
Oriole – This working has three entrances and is located west of the town of Metaline.  A bat 
friendly gate has been installed on the main, mid-slope entrance.  The upper stope and lower adit 
have large culverts installed with bat friendly gates inside them.  We entered the main and lower 
adits.   

 
Main adit – Two bats were detected (possibly big brown bats) hanging about 80 feet and 
110 feet from the adit entrance.  Temperature recorders were hung near the bats and at 
the entrance of this adit. 
 
Lower adit – Within 10-15 feet of the end of the culvert in the adit portal were at least 13 
Townsend’s bats and 6 other individuals (possibly big brown bats), hanging in small 
clusters or singly.  These numbers are a conservative estimate as it was difficult to tell 
how many were in a cluster, and the surveyors could have easily missed individuals 
behind irregularities in the mine ceiling.  The Townsend’s bats were all either tightly 
clumped or at least touching other individuals.  Some of the bats of the other species were 
hanging by themselves.  Individuals of both species were grouped and touching one 
another in one instance.   
 
Surveyors did not want to risk disturbing the animals to obtain a more accurate count.  
Surveyors simply counted what could see from right at the end of the culvert.  There did 
not appear to be any additional animals beyond 15 feet of the end of the culvert.  There 
was a small pool of water (perhaps a foot or so deep) on the adit floor that many of the 
bats were hanging over.  A temperature recorder was hung from the end of the culvert in 
this adit. 
 
 

Bead Lake – This adit is located just south of Bead Lake on a short spur road originating from 
County Road 3029.  The Forest Service originally closed this mine with a bat friendly gate.  
However, after a year or two, material above the portal raveled down and effectively closed the 
entrance.  Last summer a track hoe was used to re-open the adit.  A large culvert was installed in 
front of the gate and wedged in place with rocks and soil.   
 
An internal survey of this mine conducted on 9/15/99 revealed a total of 43 bats, two of which 
were larger and might have been Townsend’s.  
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Survey methods:   
 
1) Identify all known caves and mine adits in the study area, including those inundated by the 
Project reservoir.  Identify cave potential in the limestone cliff between normal reservoir high 
water mark and the normal low water mark known as the fluctuation zone.   
 
2) Field reconnaissance will be conducted to locate and document suitable habitat.  Surveys for 
bats will be conducted in two phases: 1) during the summer for day roosts and evidence of 
maternity colonies and 2) during the winter for hibernacula surveys. 
 
Federal employees are only permitted to enter mines when accompanied by a certified mining 
inspector. Internal surveys for bats in mines must include on-site involvement of a certified 
minerals examiner.  Information about these requirements can be found in the Forest Service 
Health and Safety Code Handbook under 22.81 – Mines and Mineral Surveys.   
 
Safety is a major consideration when entering mines and caves.  Individuals entering either 
should be prepared with radios in case of an emergency. Relying on radios for communicating 
from inside a cave or mine is unrealistic as radio connections will be broken once the cave or 
mine is entered.  Standard procedure for interior examination of caves or mines includes: 
 

• Providing Dispatch and the appropriate supervisor with an itinerary and locations of 
mines or caves to be entered.  

 
• Dispatch or a supervisor is contacted by radio when entering and emerging from 

underground.  
 

• Including these and other safety precautions in a job hazard analysis and safety plan 
before surveys are started. 

 
Internal Visual Observations - caves and mines 
 
Provided safety requirements and skills are met, internal searches can be completed as follows:  
 

• A minimum of 2 people enter the cave or mine. 
 

• An additional person (spotter) remains outside the cave or mine entrance if a hazard 
analysis has identified this as a needed precaution.  

 
• Avoid conversation, unnecessary noise, and extraneous activity inside the cave or mine 

by determining responsibilities of all parties prior to entering the cave or mine and by 
having needed accessories (headlamps, paper and pencil) easily available and functional.   

 
• Wear “soft” clothing such as fleece or cotton to reduce noise, avoid “noisy” clothing such 

as nylon and Velcro, and use soft cloth collection bags instead of plastic or paper. 
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• Carry temperature, humidity, and airflow monitors ( e. g. Kestrel, Hobo) and record 
results measuring at 20 cm below the ceiling within the twilight zone and every 15 m 
beyond (Sherwin et al. 2003). This data can be used to compare local conditions where 
bats are known to roost. 

 
• Use white light to negotiate the cave or mine and look for guano deposits, insect remains 

(e.g. moth wings), and bat carcasses on the floor and use a deep red filter placed over a 
headlamp or auxiliary light to search for bats and urine and body oil stains on the ceiling 
and upper walls.  Night vision equipment, auxiliary infrared lighting, or both, can be used 
for internal surveys. Where there are high ceilings or deep crevices, it may be necessary 
to briefly use a white spotlight to detect bats.  Investigate all crevices, including drill 
holes in ceilings and walls of mines.  

 
• Stay alert to audible sounds emitted by bats and use a bat detector to pick up 

echolocations.  Search in all directions going into a cave or mine as well as when 
departing. 

 
•  If bats are detected, avoid walking beneath them, keep as far away from the bats as 

possible and low to the ground, stay quiet, avoid movement, stay against a wall or hidden 
if possible, use only a red light or night vision equipment, and minimize the bats 
exposure to the red light, especially if the bats are hibernating. Although presence has 
been determined at this point, obtain a quick estimate of the number and location of bats.  
When < 20 bats are observed or when bats are roosting solitarily or in small dispersed 
clusters, make a quick count of the bats.  For larger groups of bats clustered tightly 
together, obtain a quick estimate of the number and location of bats by completing a 
partial count of bats for a small area in the cluster and extrapolate over the area covered 
by the cluster.  The numbers of bats in a cluster can vary greatly depending on the season, 
presence of young, and size of cluster. Published packing densities also can be a good 
resource for this information, but they are typically reported by species (see Thomas and 
La Val 1988).  Quickly scan other areas for bats roosting solitarily or in small clusters. 

 
• Do not attempt to handle bats.  Identify bats visually by obvious features only if possible 

without disturbing them.  
 

• Quickly note the number and location of bats.  More detailed notes and sketches should 
be recorded upon exiting the cave or mine to avoid additional disturbance to bats.  
Recording notes and sketches immediately after exiting the cave is recommended so the 
information is fresh in ones mind.  

 
• If a thorough search going into a cave or mine shows no sign of bats, increase the use of 

white light in the outgoing search to improve detection of guano, insect wings, and urine 
and body oil stains on ledges, and to better map the extent of the cave or mine. Remain 
quiet.  Note side passages that may lead to additional roosting habitat, potential for other 
types of roosting (e.g. ceiling domes with cracks and moisture to support hibernating 
bats, warm dry pockets for maternity sites), and characteristics that may inhibit roosting 
(e.g. high water levels, evidence of predators, and lack of airflow).  If bats are detected 
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during the exit search, immediately switch to a red light and use the discrete survey 
methods described above.    

 
• If no bats but signs of bats are detected, record type, freshness, amount, and map the 

location of signs. Measurements of stained areas where bats have roosted or the size of 
guano piles can be used to estimate cluster size and apply published packing densities. 

 
• If bats are not detected but other indications of bat use are present, formulate a plan to 

determine periods of use by bats. This may involve additional surveys, guano traps, or 
remote monitoring equipment  

 
• Additionally, stay alert to cave features, plants, cultural remnants, water, and signs of 

other animals that would be important in managing the site for resources other than bats.  
Map or note additional feature information to pass on to appropriate specialists or 
personnel.   

 
• If you want to establish baseline data on microclimate conditions, install temperature, 

humidity, and airflow data collectors inside the cave or mine. You must be prepared to 
return to the site to collect the data typically once a year.  This type of data collected 
where bats are not located can be as important as data collected where bats are located 
because it provides information on microclimatic conditions that can help predict where 
bats will and will not roost. You can use this data to assess habitat conditions year to 
year, or between sites. 

 
Work Products: The following products will be provided: 
 

• Regular updates: e-mails and/or website describing study status, preliminary findings, 
unanticipated issues, etc. 

• Memorandums or data summaries will be provided at a level of detail required for the 
particular decision 

• Draft and final technical report: including description of study objectives, study area, 
methods of the existing information review and surveys, field methods, survey results, 
and assessment of Project effects.  A summary of the methods used to conduct the 
surveys and inventory.  This section will include an accounting of when the surveys were 
conducted and a map of the areas covered.  The results of the surveys, including a list of 
documented or suspected species observed in the study area.  A brief description of each 
species will be provided, which will address habitat requirements, known distribution 
within the study area and Project vicinity, habitat used within the study area, and 
important sites.  An assessment of potential threats and Project impacts to bats and their 
habitats, by site.  

• The report will also include more detailed species summaries (e.g., life history, habitat 
requirements, current status and threats) within the study area. 

• An updated list of bat species, and habitat information for new additions. The table will 
be expanded to include a description of suitable habitat in the study area for each target 
species. Rationale will be provided if it is determined that no potential habitat is present.  
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• Completed wildlife sighting forms and maps - hard copy and electronic data submitted to 
the Colville National Forest 

• GIS database of survey locations and results that will be available to agencies.  
• Completed data sheets for all surveys.  
• A comprehensive list of all wildlife species observed and identified during surveys.  

 
 


