9. MONITORING WILDLIFE
POPULATIONS
Longleaf phlox
(Phlox longifolia)

Field data are routinely collected on several key groups of wildlife at the Idaho National Laboratory (INL) Site
for information that can be used to prepare National Environmental Policy Act documents and to enable the U.S.
Department of Energy Idaho Operations Office (DOE-ID) to make informed decisions, based on species’ use of the
INL Site and historical trends, for planning projects and complying with state and federal regulations, environmental
policies, and executive orders related to the protection of wildlife. During 2019, sage-grouse, raven, midwinter
raptor, breeding bird, and bat surveys were conducted on the INL Site and are highlighted as follows:
Sage-grouse monitoring and research has been conducted on the INL Site for more than 30 years and show longterm population decreases consistent with regional trends. When sage-grouse were petitioned for listing under the
Endangered Species Act, DOE-ID recognized the need to reduce impacts to existing and future mission activities.
In 2014, DOE-ID entered into a Candidate Conservation Agreement with the U.S. Fish and Wildlife Service to
identify threats to the species and its habitat and develop conservation measures and objectives to avoid or minimize
threats to sage-grouse. The Candidate Conservation Agreement for Greater Sage-grouse established a population
trigger based on the 2011 male sage-grouse lek attendance on 27 active leks. If male lek attendance falls below this
threshold, a response by U.S. Fish and Wildlife Service and DOE-ID would be initiated. Environmental Surveillance,
Education, and Research biologists continue to conduct surveys of sage-grouse leks along routes established by the
Idaho Department of Fish and Game, as well as at other leks on the INL Site. In 2019 the total number of known
active leks on the INL Site was 40. Although still 142% of the population trigger threshold, the three-year running
average of peak male attendance on 27 baseline active leks was 13.5% lower than in 2018.
Ravens are known to prey on sage-grouse eggs and chicks. Raven and raven-nest observations have had a
positive trend over the past 30 years. DOE-ID provides funding, when available, to support collaborators with
research aimed at developing methods for deterring raven nesting on utility structures. In 2019, 29 active raven nests
were identified on anthropogenic structures or in trees at facilities. Twenty-one of these were on utility structures.
The midwinter raptor survey has been conducted every January, as part of the national Midwinter Bald Eagle
Survey, since 1983. Along with identifying and documenting bald eagles, researchers also identify all raptors, golden
eagles, ravens, and other selected bird species. Two surveys were conducted in 2019. Observers documented 12
species and recorded a total of 378 total birds.
The North American Breeding Bird Survey was developed in the 1960s by the U.S. Fish and Wildlife Service
along with the Canadian Wildlife Service to document trends in bird populations. The U.S. Geological Survey
manages the program in North America, which currently consists of over 4,100 routes with approximately 3,000 of
these sampled annually. The INL Site has five U.S. Geological Survey Breeding Bird Survey routes, established in
1985, and eight additional routes that border INL Site facilities. ESER biologists conducted surveys along 13 remote
and facility routes in 2019. A total of 3,425 individual birds from 53 species was documented. Total observations
were 24% lower than the 32-year average.
Research has been conducted on bats at the INL Site for several decades. Recently, white-nose syndrome has
been identified as a major threat to many bats that hibernate in caves. To assess bat activity and species occurrence at
critical features, a program of passive acoustic monitoring of bat calls was initiated by Environmental Surveillance,
Education, and Research in 2012. In 2019 bat activity was detected acoustically at 8 facilities and 10 caves. Eleven
of the 14 Idaho bat species are documented annually on the INL Site. In 2019 over 916 thousand files of bat
ultrasonic echolocation calls were recorded at eighteen monitoring locations. In addition, monitoring of hibernating
bat populations is conducted biennially. Hibernation counts were not conducted in 2019.
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9.
MONITORING WILDLIFE
POPULATIONS
The Environmental Surveillance, Education and Research (ESER) contractor has historically collected data
on several key groups of wildlife that occupy the Idaho
National Laboratory (INL) Site, including greater sagegrouse (Centrocercus urophasianus), ravens, raptors,
breeding birds, and bats. These surveys provide the U.S.
Department of Energy, Idaho Operations Office (DOEID) with an understanding of how these species use the
INL Site, and context for analyzing historical trends.
This information is often used in National Environmental Policy Act documents and enables DOE-ID officials
to make informed decisions for project planning and to
maintain up-to-date information on potentially sensitive species on the INL Site. These surveys also support
DOE-ID’s compliance with several regulations, agreements, policies and executive orders including:
•

Migratory Bird Treaty Act (1918)

•

Migratory Bird Treaty Act Special Purpose Permit
with U.S. Fish and Wildlife Service (FWS) calendar
year 2019)

•

Bald and Golden Eagle Protection Act (1940)

•

Memorandum of Understanding between the U.S.
Department of Energy and the FWS regarding
implementation of Executive Order 13186,
responsibilities of federal agencies to protect
migratory birds (Federal Register 2013)

•

Candidate Conservation Agreement (CCA) for
Greater Sage-grouse on the INL Site (DOE-ID and
USFWS 2014)

•

Executive Order 11514 (1970); Protection and
Enhancement of Environmental Quality—(Created
in furtherance of the purpose and policy of National
Environmental Policy Act, directs federal agencies
to monitor, evaluate, and control—on a continuing
basis—their activities to protect and enhance the
quality of the environment)

•

Idaho National Laboratory Comprehensive Land Use
and Environmental Stewardship Report (INL 2011)

The following sections summarize the results from
wildlife surveys conducted by the ESER contractor on
the INL Site during 2019.
9.1

Sage-grouse

Populations of Greater Sage-grouse (hereafter, Sagegrouse) have declined in recent decades (Connelly et al.

2004), and the species’ range-wide distribution across
western North America has been reduced to nearly half
of its historic distribution (Schroeder et al. 2004, Connelly et al. 2011a). Although the rate of decline of this species has slowed over the past two decades (Connelly et
al. 2004, Garton et al. 2011, Western Association of Fish
and Wildlife Agencies 2015), Statewide, sage-grouse
numbers have dropped 52% since the federal government
decided not to list the birds as endangered in the fall of
2015 (IDFG 2019) and there is concern for the future of
sage-grouse because of its reliance on broad expanses
of sagebrush (Artemisia spp.). Sagebrush lands have
been greatly altered during the past 150 years and are
currently at risk from a variety of pressures (Knick et al.
2003, Connelly et al. 2004). Not only are healthy stands
of sagebrush necessary year-round for sage-grouse to
survive, during summer, young sage-grouse also require
a diverse understory of native forbs and grasses. This
vegetation provides protection from predators and supplies high-protein insects necessary for rapidly growing
chicks (Connelly et al. 2011b).
In 2014, DOE-ID and the FWS entered into a CCA
to conserve sage-grouse and its habitat on the INL Site
(DOE-ID and USFWS 2014). This voluntary agreement
established a sage-grouse Conservation Area (SGCA)
(Figure 9-1), and DOE-ID committed to deprioritize the
SGCA when planning infrastructure development and to
establish mechanisms for reducing human disturbance
of breeding and nesting sage-grouse. To guard against
sage-grouse declines outside the natural range of variation, the CCA established a population trigger that, if
tripped, would initiate a predetermined response by both
agencies. To trip the trigger, the three-year running average of peak male attendance, summed across 27 baseline
leks (i.e., traditional breeding sites) within the SGCA,
must fall below 253 males, representing a 20% decrease
from the 2011 baseline of 316 males.
Male sage-grouse congregate on an open area called
a lek to display and breed starting in March and continuing through May. During this period (field season),
ESER biologists repeatedly visit all baseline, active, and
a sample of inactive sage-grouse leks on the INL Site
to count the number of males observed on the lek and
capture peak male attendance. The number of males observed during peak attendance is a useful indicator of the
size of the local breeding population. As such, these data
provide needed information to monitor the population
trigger, allow ESER to track breeding population trends,
and maintain accurate records of active lek locations.
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Figure 9-1. An Overview of Greater Sage-grouse Leks Surveyed on the Idaho National Laboratory Site in 2019.
Lek activity designations (active vs. inactive) refer to lek statuses when surveys commenced in March 2019.
Biologists also survey sites where sage-grouse have been
observed displaying in the past, which are no longer used
as display grounds (i.e., inactive leks).
Lek data are analyzed in three ways to address CCA
and other DOE-ID needs: as lek routes, as baseline leks
for the population trigger, and as inactive leks that are
revisited approximately once every five years. Leks
in close proximity that can be visited on the same day
and in the same order, are surveyed as lek routes. Cur-

rently, six lek routes exist on the INL Site (Figure 9-1).
Three (Tractor Flats, Lower Birch Creek, and Radioactive Waste Management Complex [RWMC]) were
established by the Idaho Department of Fish and Game
(IDFG) and have been surveyed annually for over 20
years. Three others (Frenchman’s Cabin, West T-3, and
T-9) were established and surveyed as formal routes for
the first time in 2017. Lek route data are used to estimate
a long-term breeding population trend on the INL Site
(Jenni and Hartzler 1978, Connelly et al. 2003, Garton
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et al. 2011). A second grouping of lek data involves the
twenty-seven leks within the SGCA that were used to
establish a threshold for the population trigger. These
SGCA baseline leks are visited multiple times each year,
but some are visited singly, and others are included in a
lek route. Peak attendance at these leks are summed and
compared to the population trigger threshold. The third
group of lek data includes a rotating subset of inactive
leks that have not been visited for at least five years and
active leks that are neither baseline leks nor assigned to
lek routes. In conjunction with data from lek routes and
SGCA baseline leks, these non-route data assist ESER in
maintaining an accurate count of active leks on the INL
Site and verifying if old leks have been reoccupied.

(Table 9-1). The RWMC route, experienced the greatest decline of IDFG routes with the 2019 MPLS 43.2%
lower than in 2018
9.1.1 Lek Routes
Each of the six lek routes were surveyed 4–7 times
(x̅ =5.8 surveys, SD=1.0). For all routes, the number of
MPLS were lower in 2019 than in 2018, with reductions
ranging from −7.5% to −66.0% (Table 9-1). This number is calculated by looking at the total peak number of
males observed on a lek route count and then averaged
between all leks on that route, On average, lek route
counts declined 27.5% (SD = 22.8%) from 2018.

The following paragraphs present results from each
type of lek survey for 2019. For greater detail about
methods, analyses, and results, see Shurtliff et al. (2020).

The 2019 MPLS values for the three new lek routes
compare to 2018 values as follows: Frenchman’s Cabin
route dropped 22.5%, West T-3 route dropped 66%, and
T-9 route decreased 10.2% (Table 9-1).

On IDFG routes, the number of males per lek surveyed (MPLS) was lower than the previous three years.
On the Tractor Flats route, the 2019 MPLS was 7.5%
lower than 2018 (Table 9-1). On the Lower Birch Creek
route, the 2019 MPLS was 15.3% lower than 2018

The Tractor Flats and Lower Birch Creek lek route
data suggest that the breeding population of Sage-grouse
on the INL Site may have peaked from about 2005 to
2007, with a subsequent, albeit lower, peak approximately 10 years later.

Table 9-1. Lek Route Data from 2019 Surveys on the Idaho National Laboratory Site.
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9.1.2 SGCA Baseline Leks
Each baseline lek was surveyed 3–7 times (x̅ =4.9
surveys, SD=1.3) in 2019. The sum of peak male attendance across the baseline leks was 304, a 16.7% decrease
from 365 males recorded in 2018 and the lowest value
recorded on these leks since we began analyzing them
as a unit in 2011 (Figure 9-2). Peak male attendance decreased at least 11% each of the past three years, and the
2019 count is 35.5% lower than the 471 males recorded
in 2016.
The three-year (2017–2019) running average of peak
male attendance on baseline leks was 360 males (SD =
54.2), a 13.5% decrease from 2018 (Figure 9-2). This result marks the first year a decrease in the three-year average has occurred. The average, however, remains higher
than pre-2016 values and is 142% of the threshold (253
males) that would trigger specified action by DOE-ID
and the FWS (DOE and USFWS 2014).
9.1.3 Inactive Leks
A subset of inactive leks are surveyed at least once
every few years to verify activity status. In 2019, thirteen inactive leks that are not baseline leks nor part of
lek routes, were surveyed at least twice. No male sagegrouse were observed on any of these leks, so each will
retain its inactive status.
9.1.4 Summary of Known Active Leks and of
Changes in Lek Classification
Prior to the 2019 field season, 44 leks were designated active on or near the INL Site, including two just

outside the Site boundaries that are part of the IDFG
survey routes. Activity status of baseline leks did not
change in 2019, as 19 of 27 remained active. After the
field season, two leks that are assigned to lek routes and
two non-baseline leks were downgraded from active to
inactive status. No inactive leks were upgraded to active
(Figure 9-3). Therefore, total known active leks on or
near the INL Site is currently 40.
9.2

Raven Nest Surveys

The Common Raven (Corvus corax) is a native bird
that adapts well to human disturbance and land development, and is adept at utilizing resultant food, water, and
nest-site subsidies. Ravens are known predators of other
bird nests and are known to take both eggs and chicks.
Raven predation of sage-grouse eggs and young may
directly impact sage-grouse, which DOE-ID is striving
to conserve in partnership with other federal, state, and
private stakeholders. Raven observations during annual
breeding bird surveys on the INL Site have steadily increased over the past 30 years (ESER, unpublished data),
mirroring trends across western North America (Sauer et
al. 2014).
In the sage-grouse CCA, DOE-ID committed to
support research aimed at developing methods to deter
raven nesting on utility structures (Conservation Measure
10; DOE and USFWS 2014). Later, this scope broadened into a commitment from DOE-ID to work with
INL contractors and others to opportunistically reduce
raven nesting on any anthropogenic structure, including
power lines, towers and structures at facilities (Section

Figure 9-2. Peak Male Attendance of Greater Sage-grouse from 2011–2019 on the 27 Baseline Leks in the Sagegrouse Conservation Area Associated with the Population Trigger.
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Figure 9-3. Locations of 40 Active Leks and Four Leks Reclassified as Inactive (Red) on or near the
Idaho National Laboratory Site.
6.2.7). The DOE-ID continues to recognize the value
of research that would improve its ability to deter raven
nesting on lines, but it also recognizes that some Raven
nesting on towers and at facilities could be deterred by
simple methods employed at appropriate times. Hence,
DOE-ID now encourages ESER to collaborate with
contractors and the National Oceanic and Atmospheric
Administration (NOAA), to seek opportunities to reduce
the suitability of any human structures most likely to be
used for nesting.
In support of the original CCA conservation measure
to develop effective nest deterrents, and the recently ex-

panded scope, ESER established and continues to operate an annual raven nest monitoring program. Under this
monitoring program, nearly all infrastructure on the INL
Site are monitored during April and May when ravens
typically build nests and care for eggs and chicks. The
purpose of the task is three-fold: (1) to determine how
many raven nests are built on INL Site infrastructure
and to track annual trends; (2) to identify structures and
stretches of power line favored by ravens for nesting,
which may be candidates for retrofitting; and (3) to allow
ESER to evaluate the effectiveness of deterrents after
they are installed.
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Systematic surveys of power lines, towers, facilities and associated ornamental trees, and raptor nesting
platforms on the INL Site were conducted between April
1 and June 5, 2019. When a stick nest is observed on a
structure, the associated corvid or raptor species is identified, if present, and nest activity determined. Nests
are determined active if one or more of a breeding pair
were observed incubating (i.e., sitting in the nest bowl),
perched on or near the nest, carrying nesting materials
to the nest, or engaging in other behavior that suggested
they are tending or defending the nest. Presence of eggs

or chicks also confirmed the activity status of a nest, and
adults are observed in these cases to confirm the species
identity. A single positive observation is sufficient for a
nest to be classified as active; however, at the end of the
season, any nest classified as active solely as a result of a
single observation of a raven perched on a structure (but
not on the nest) is downgraded to unknown status.
In 2019, 32 active raven nests were observed on
anthropogenic structures along survey routes or in trees
associated with facilities (Figure 9-4). However, this

Figure 9-4. Results of the 2019 Raven Nest Survey Depicting all Documented Active Raven Nests on Infrastructure, after Accounting for Nests that were Potentially Occupied by the Same Breeding Pair.
For clarity, towers associated with facilities are not shown.
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number was adjusted to 29 due to three nests being determined to be attended by the same nesting pair. Of the
29 active raven nests observed, 21 were on power line
structures, seven at facilities and four on towers outside
of facility fences.
Four surveys were conducted on all transmission
and distribution lines on the INL Site that could potentially support a raven nest. Of the 18 power line nests
(adjusted), two were on distribution structures where
they were supported by equipment attached to the pole.
Rocky Mountain Power removed one of these nests
early in May as it posed a fire hazard. Five nests were
on “Closed H Cable” structures, 10 were on “Sloped H”,
and one was on an unidentified transmission structure
(see Shurtliff et al. 2017 for pictures of structures). Eighteen of the 21 nests observed on powerline structures
were located within or immediately adjacent to (within
75 m) the SGCA (Figure 9-4).
Facilities are defined as any non-linear feature that
includes at least one building. Thirteen facilities were
surveyed twice between April 3 and April 30, 2019. We
have found that if ravens nest at a facility, nest status can
be confirmed in April and there is no need for repeated
surveys in May. Active nests were observed at seven
of the facilities. At Experimental Breeder Reactor-I,
two nests were observed on a large structure next to the
museum and initially recorded as active because ravens
were observed perched nearby on more than one occasion. However, ravens were never observed using the
nests and since they were only a few meters apart, we
only designated one of them active.
Eleven towers located outside facilities, were surveyed two to five times between April 2 and June 5,
2019. Most surveys were performed in April, but we
conducted extra surveys (i.e., more than two) when a
nest was present on a tower and the activity level of that
nest remained unknown after two surveys. Active raven
nests were observed on four of the 11 towers surveyed
(Table 9-2, Figure 9-4). One was a 50-ft NOAA meteorological tower near the Materials and Fuels Complex
east fence. The others were on the three towers outside
but adjacent to the INL Site.
The adjusted number of raven nests recorded on infrastructure associated with the INL Site was 33% lower
in 2019 than 2018, matching the lowest number of raven
nests recorded since 2014. The number of raven nests
observed on power lines was 42% lower than in 2018
and 21% lower than in any other year (Figure 9-5).

DOE-ID does not own any of the weather monitoring or cellular service towers occupied by ravens in
2019, and therefore it cannot make a unilateral decision
to install nest deterrents. ESER continues to work with
NOAA to improve the placement of hardware cloth on
two towers which have been used for nesting for several
years.
Conservation Measure 10 in the CCA specifically
identifies utility structures as the target for nest deterrent
experiments because most raven nests on anthropogenic
structures are on power transmission structures. However, most power line sections that support raven nests
are outside the SGCA—the primary area of focus for the
conservation of sage-grouse. No known studies in similar sagebrush steppe habitat have determined the territory
size of breeding ravens; also, it is not known if there is
any study in similar habitat that documents how far nesting ravens will travel to forage. Thus, it is not known
whether the majority of ravens on power lines forage in
the SGCA. Understanding raven foraging behavior may
be a more important priority than installing nest deterrents because the latter would be a much greater cost and
could potentially be unnecessary if most nest-tending
ravens don’t forage in the SGCA.
9.3
Midwinter Raptor, Corvid, and Shrike
Surveys
Each January, hundreds of volunteers and wildlife
professionals throughout the United States count eagles
along standardized, non-overlapping survey routes as
part of the midwinter Bald Eagle survey (Steenhof et
al. 2008). These annual surveys commenced in 1979
and today are managed by the U.S. Geological Survey
(USGS). The midwinter Bald Eagle surveys were originally established to develop a population index of wintering bald eagles in the lower 48 states, determine Bald
Eagle distribution, and identify previously unrecognized
areas of important winter habitat (Steenhof et al. 2008).
On the INL Site, midwinter Bald Eagle surveys have
taken place since 1983. In early January of each year,
two teams drive along established routes across the north
and south of the INL Site and record the number and
locations of all bald and golden eagles seen. Observers
also record the same information for other raptors, common ravens, shrikes, and black-billed magpies seen along
each route. Data are submitted to the regional coordinator of the USGS Biological Resource Division to be
added to the nationwide database.
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Table 9-2. Facilities Surveyed for Raven Nests in 2019.

# Times
Surveyed

Days
Between
Surveys

Active
Raven
Nest
Confirmed

Advanced Mixed Waste Treatment Project

2

14

Yes

Building
Platform

Advanced Test Reactor Complex

2

19

Yes

Building
Platform

Central Facilities Area

2

18

No

NIA

Facility

Substrate
Supporting
Active Nest

2

25

Yes

Building
Platform

2

25

No

14

Yes

NIA

Building
Platform

2

15

No

15

Yes

NIA

Effluent Stack

Materials and Fuel Complex /Transient Reactor
Test Facility

2

20

Yes

Building
Platform

Naval Reactors Facility (NRF)

2a

22

Yes

Ornamental
Tree

Radioactive Waste Management Complex

2

14

No

NIA
NIA

Central Facilities Area Main Gate
Critical Infrastructure Test Range Complex
Experimental Breeder Reactor I
Highway Department
Idaho Nuclear Technology and Engineering
Center

Specific Manufacturing Capability/Test Area
North

4

2

2

20

No

2
15
NIA
No
U.S. Sheep Experiment Station
a. Environmental Surveillance, Education, and Research personnel are restricted from entering the NRF.
Therefore, several years ago we trained an NRF representative to report to ESER two times each
season on raven nest observations.
On January 9, 2019, ESER biologists completed two
surveys along the traditional driving routes on the INL
Site. Observers documented 12 species and recorded a
total of 378 birds on both routes (Figure 9-6). This is almost double the 19-year median of 190 birds.
Figure 9-7 shows trends of the three most common
birds observed during this survey: the common raven,
rough-legged hawk and golden eagle. Common raven
observations fell slightly from the previous two years but
remain above the 19 year mean of 114 with 164 ravens
recorded during this survey. Rough-legged hawk observations slightly increased with 148 birds observed. This

is the greatest number of rough-legged hawks observed
since 2010 when 217 rough-legged hawks were observed
and is 1.6 times higher than the annual mean of 93.
Golden eagle observations (n = 14) increased from last
year (n = 6) and is slightly higher than the 19 year mean
of 10.
The importance of the mid-winter bald eagle count
on the INL Site is that it contributes to a continent-wide
effort to monitor trends in raptors and other species. The
species highlighted above are wide-ranging (e.g., roughlegged hawks summer in the arctic), and habitat conditions on the INL Site may not influence species abun-
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Figure 9-5. Adjusted Number of Common Raven Nests Observed on Idaho National
Laboratory Site Infrastructure.

Figure 9-6. Total Number of Observations Separated by Survey Route, During the Mid-winter
Bald Eagle Surveys since 2001.
dance or may only have a minor impact. Perhaps the
most useful information for DOE-ID that can be gleaned
from these surveys is a clear picture that many species’
populations are cyclic. Understanding this ecological
truism provides context for year-to-year observations.
9.4

Breeding Bird Surveys

The North American Breeding Bird Survey (BBS)
was developed by the FWS along with the Canadian
Wildlife Service to document trends in bird populations.

Pilot surveys began in 1965 and immediately expanded
to cover the United States east of the Mississippi and
Canada, and by 1968 the surveys included all of North
America (Sauer and Link 2011). The BBS program in
North America is managed by the USGS and currently
consists of over 4,100 routes, with approximately 3,000
of these being sampled each year. BBS data provide
long-term species abundance and distribution trends
across a broad geographic scale. These data have been
used to estimate population changes for hundreds of
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Figure 9-7. Trends of the Three Species Most Commonly Observed during Annual Midwinter Eagle Surveys.
Data were pooled from both northern and southern routes.
bird species and are the primary source for regional
conservation programs and modeling efforts (Sauer and
Link 2011). Because of the broad spatial extent of the
surveys, BBS data is the foundation for broad conservation assessments extending beyond local jurisdictional
boundaries.
In 1985, five official BBS routes were established on
the INL Site (i.e., remote routes) and eight additional survey routes were established near INL Site facilities (i.e.,
facility routes; Figure 9-8). Data from remote routes
contribute to the USGS continent-wide analyses of bird
trends, and also provides information that local biologists
can use to track and understand population trends. Data
from facility routes may be useful in detecting whether
INL Site activities cause measurable impacts on abundance and diversity of native birds.
Surveys were conducted along the 13 remote and
facility routes from the end of May through early July
2019 and documented a total of 3,425 individuals from
53 bird species (Bybee and Vilord, 2020). Total observations were 24% lower than the 32-year mean of 4,649
birds (1985-1991 and 1994-2018; Figure 9-9), and we
recorded fewer species (mean=56 species).
The six most abundant birds across all routes were:
western meadowlark (Sturnella neglecta, n = 806),
horned lark (Eremophila alpestris, n = 633), Franklin’s
gull (Leucophaeus pipixcan, n = 507), sage thrasher

(Oreoscoptes montanus, n = 442), Brewer’s sparrow
(Spizella breweri, n = 237), and sagebrush sparrow (Artemisiospiza nevadensis, n = 218). These six species comprised >83% of all observations, and each, with the exception of Franklin’s gull, was observed on every remote
route. Horned lark, western meadowlark, sage thrasher,
sagebrush sparrow, and Brewer’s sparrow have been the
five most abundant species in 26 of the 33 years of INL
Site BBS (in the other years they were among the seven
most abundant species).
Three of the six most numerous birds on the INL Site
are sagebrush obligates, meaning that they specialize
on and require sagebrush-dominated lands for survival.
These are sage thrasher, sagebrush sparrow, and Brewer’s
sparrow. Sage thrasher was the most abundant sagebrush
obligate, followed by Brewer’s sparrow and sagebrush
sparrow. These three species along with the greater
sage-grouse are the only sagebrush obligate songbirds
observed during the BBS. Sagebrush obligates make up
only 7% of the number of species observed in 2019 but
contribute 26.3% of the total number of individual birds
observed. Prior to 2000, sagebrush obligate species represented an average of 41% of the total number of birds
observed during the annual breeding bird survey. Since
then, the percentage of sagebrush obligates has steadily
declined to approximately 28% between 2000 to 2009
and 27% from 2010 to 2019, of the total number of birds
observed during the survey (Figure 9-10).
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Figure 9-8. Breeding Bird Survey Routes on the INL Site. Blue dots represent survey points along facility routes and
red dots represent the same for remote routes.
The sagebrush sparrow and Brewer’s sparrow continue to be observed at near historically lows on the INL
Site. For the past eight years (since 2011), sagebrush
sparrow observations ranged from 161–227, all of which
were lower than the previous low count of 241 individuals
recorded in 1987 (Figure 9-11). The decline in sagebrush
obligate species is attributed to the loss of sagebrush
habitat from large fires that have occurred on the INL Site
since 2000.
The number of common ravens observed during the
2019 Breeding Bird Survey (n = 107) was lower than in

2018 (n = 167), but raven populations continue to show
an upward trend (Figure 9-12). The combination of loss
of sagebrush-dominated communities and the increased
number of nest predators, such as the common raven,
may affect the population growth potential of some species, especially sagebrush obligates such as the sagegrouse, which is a conservation concern for DOE-ID.
Species observed during the 2019 BBS that are
considered by the IDFG as “Species of Greatest Conservation Need” included the greater sage-grouse (Centrocercus urophasianus, n = 5, Tier 1), burrowing owl
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Figure 9-9. Number of Birds Observed during Breeding Bird Surveys on the INL Site. The dashed black line indicates the mean number of birds observed from 1985 to 2019. No BBSs were conducted on the INL Site in 1992 or 1993.

Figure 9-10. Percentage of Sagebrush Obligates Observed during the Annual BBS from 1985 to 2019.
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Figure 9-11. Trends of Three Sagebrush Obligates Recorded during Breeding Bird Surveys since 1985.
Surveys were not conducted in 1992 and 1993.

Figure 9-12. Trend of Ravens Observed during Breeding Bird Surveys since 1985.
Surveys were not conducted in 1992 and 1993.
(Athene cunicularia, n = 1, Tier 2), ferruginous hawk
(Buteo regalis, n = 15, Tier 2), Franklin’s gull (Tier 3),
long-billed curlew (Numenius americanus, n = 7, Tier 2),
sage thrasher (Tier 2), sagebrush sparrow (Tier 2), common nighthawk (Chordeiles minor, n = 29, tier 3), and
grasshopper sparrow (Ammodramus savannarum, n = 4,
Tier 3).

9.5

Bats

Temperate insectivorous bats serve important roles
in many ecosystems, resulting in ecosystem services
of benefit to humans (Kunz and Reichard 2010, Cryan
2011). For example, insectivorous bats are very effective at suppressing populations of nocturnal insects,
and some authors estimate the value of bats to the agri-
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cultural industry in the United States at roughly $22.9
billion each year through the suppression of insect pest
species (Boyles et al. 2011). Moreover, insectivorous
bats are effective top-down predators of forest insects
(Boyles et al. 2011). In nutrient-poor environments bats
can serve as nutrient “resets,” feeding intensely on aerial
insects in nutrient-richer areas (e.g., riparian corridors,
ponds, agricultural fields, etc.) and then transporting and
depositing nutrient-rich material, in the form of guano, in
nutrient-poorer upland roost sites or in caves (Kunz et al.
2011). In some cases, bat guano may be the sole source
of nutrient input for entire cave ecosystems (Kunz et al.
2011). Potential declines in populations of bats could
have far-reaching consequences across ecosystems and
biological communities (Miller 2001, Adams 2003, Blehert et al. 2009).
Established threats to bats have traditionally included
human destruction and modification of hibernacula
and other roost sites as well as pesticide use and loss
of important foraging habitats through human development and habitat conversion. However, recent emerging
threats (white-nose syndrome [WNS] and wind-energy
development) have impacted populations of bats at levels without precedent, eclipsing these traditional threats
globally (O’Shea et al 2016). WNS, first observed in a
hibernation cave near Albany, New York, in 2006, has
been identified as a major threat to multiple bat species
(Blehert et al. 2009; Foley et al. 2011; Kunz and Reichard 2010). The disease has swept northeast into Canada
and south and west first along the Appalachian Mountains and then into the Midwest, affecting most major
bat hibernation sites east of the Mississippi River and
killing an estimated 5.5 to 6.7 million bats in seven species (Blehert et al. 2009; Foley et al. 2011). Documented
declines of heavily impacted populations in the Northeast
exceed 80%. How the disease will affect western bat
species is uncertain. In March of 2016, a grounded Little
Brown Bat (Myotis lucifugus) found near Seattle, Washington, tested positive for the WNS organism and later
was confirmed to have died from the disease. Shortly
after this event, the WNS organism was identified in a
Silver-haired Bat (Lasionycteris noctivagans) from the
same area. Since that time WNS or the disease-causing
organism has been detected in a total of four Washington
counties and the western states of South Dakota, Wyoming, North Dakota, and California. Western species
confirmed to be WNS susceptible include Big Brown Bat
(Eptesicus fuscus), Fringed Myotis (Myotis thysanodes),
Little Brown Bat, Long-legged Myotis (Myotis volans),
Western Long-eared Myotis (Myotis evotis), and Yuma

Myotis (Myotis yumanensis). All these species have
been detected at the INL Site through acoustic monitoring. Four additional species that have been detected at
the INL Site (Brazilian Free-tailed Bat [Tadarida brasiliensis], Silver-haired Bat [Lasionycteris noctivagans],
Townsend’s Big-eared Bat [Corynorhinus townsendii],
and Western Small-footed Myotis [Myotis ciliolabrum])
have tested positive for the white-nose pathogen in some
portion of their range. Currently neither WNS nor the
pathogen have been detected at the INL Site or in the
state of Idaho. WNS is considered one of the greatest
wildlife crises of the past century with many once common bat species at risk of significant declines or even
extinction (Kunz and Reichard 2010).
Wind-energy development is expanding rapidly
across the western United States, and unprecedented
mortality rates of bats have occurred recently at many
of these facilities (Arnett et al. 2008; Cryan 2011; Cryan
and Barclay 2009). Upper-end annual estimates for bat
mortality from wind generation plants are approximately
900,000 individuals of mainly tree-roosting bat species
(Smallwood 2013); however, widely accepted estimates
remain elusive (Huso and Dalthorp 2014). Despite
recent focus on emerging threats, direct impacts to hibernacula by humans remains the single most important
conservation concern for bat populations in many areas
(Adams 2003).
Over the past several decades, research and monitoring of bats have been conducted on the INL Site by
contractors of DOE-ID in a somewhat ad hoc fashion.
During that time, four theses (Haymond 1998, Doering
1996, Wackenhut 1990, Bosworth 1994), three reports,
and one publication (Genter 1986) have been produced
by contractors, university researchers, and graduate
students. The majority of that research and monitoring
occurred in the late 1980s and early 1990s. Of the 14
confirmed species of bats that reside in the state of Idaho
(Keller 1985), eleven of those species are confirmed to
occupy the INL Site during some part of the year (Table
9-3). All eleven of these species may be detected at the
INL Site in appropriate habitats throughout the summer
season. Three of them are year-round residents and have
been documented hibernating in INL Site caves; two of
the species are long-distance migrants with increased
numbers detectable during fall migration (Table 9-3). An
additional two species (Western Red Bat [Lasiurus blossevillii] and Brazilian Free-tailed Bat ) are not listed as
occurring in the state of Idaho and are possible vagrants
at the INL Site (Table 9-3). To date, Brazilian Free-tailed
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Table 9-3. Bat Species and the Season and Areas They Occupy on the INL Site, as well as
Emerging Threats to These Mammals.
Affected by
Distribution, Habitat, and
Seasonal Occurrence
WNS
ab
Site-wide;
buildings,
caves,
and
Big Brown Bat ,
Yes
lava tubes; year-round
(Eptesicus fuscus)
Patchy; riparian and junipers;
Hoary Bata,c
summer resident at facilities and
(Lasiurus cinereus)
No
autumn migrant
Site-wide; roosts in buildings;
Little Brown Myotisa
summer resident and autumn
(Myotis lucifugus)
Yes
transient
Site-wide; roosts in buildings;
Long-legged Myotis
summer resident and autumn
(Myotis volans)
Yes
transient
Unknown; possible autumn migrant
Red Bat
or vagrant; not considered an Idaho
(Lasiurus blossevillii or L.
No
state species
borealis)d
Patchy; riparian and junipers;
Silver-haired Bat
summer resident at facilities and
(Lasionycteris noctivagans)
Yes
autumn migrant
Caves, lava tubes and rocky areas;
Townsend's Big-eared Bata,b
Yes
year-round
( Corynorhinus townsendii)
d
Unknown; caves and lava tubes;
Fringed Myotis
single high-certainty acoustic
(Myotis thysanodes)
Yes
detection only
Unknown; single, dead specimen
Brazilian Free-tailed Bat
(Tadarida brasiliensis)
found at Test Area North; not
No
considered an Idaho state species
Site-wide; buildings, caves, and
California Myotis
Potentially
lava tubes; summer resident
(Myotis californicus)
Site-wide; buildings, caves, and
Yuma Myotis
Yes
lava tubes; summer resident
(Myotis yumanensis)
a
Site-wide; caves, and junipers;
Western Long-eared Myotis
Yes
(Myotis evotis)
summer and autumn
Western Small-footed Myotisa,b
Site-wide; buildings, caves, and
Potentially
(Myotis ciliolabrum)
lava tubes; year-round
a. These species are designated as Type 2 Idaho Special Status Species by BLM.
b. Year-round resident species.
c. Migratory tree species.
d. Detected acoustically only, possible vagrant.
1 1c Name
. t·fi
Common an d Sc1en

Bats have not been detected acoustically at the INL Site.
Several bat species detected at the INL Site are considered
for different levels of protection by the FWS, Bureau of
Land Management (BLM), Western Bat Working Group,
and other conservation organizations (Table 9-3).
To assess bat activity and species occurrence at critical features, a program of passive acoustic monitoring of
bat calls was initiated by ESER in 2012. In 2019, ESER

Affected by
Wmd Energy
Yes
Yes
Yes
Potentially
Yes
Yes
Potentially
Yes
Yes
Potentially
Potentially
Potentially
Potentially

continued monitoring bat activity using acoustical detectors (Figure 9-13) set at hibernacula and other important
habitat features (caves and facility wastewater ponds) used
by these mammals. Analysis of the acoustic data set was
initiated in 2015 and continued in 2019 (Figure 9-14). To
date, approximately 7.7 million ultrasonic call files have
been collected. This is the largest continuous dataset in
Idaho and likely the western U.S. Over 916 thousand ultrasonic files were collected during the 2019 monitoring
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Figure 9-13. Typical Passive-acoustical Monitoring
Station for Bats with a Microphone Mounted at the
Top. (These devices record the echolocation calls of bats
and were installed at cave openings and facility wastewater ponds.)
season; more than 466,000 of these files were recorded
at facilities, the rest at caves and other remote sites. Ongoing monitoring efforts show consistent patterns. Summer
resident bat community appears to consist predominantly
of Western Small-footed Myotis, Townsend’s Big-eared
Bat, Big Brown Bat, and Western Long-eared Myotis with
some little Brown Myotis and Silver-haired Bat detected at

Figure 9-14. Sonograms (Frequency Versus Time
Plots) of Bat Echolocation Calls of Three Species of
Bats Recorded by AnaBat Detectors (1 = Townsend’s
Big-eared Bat, 2 = Big Brown Bat, 3 = Western Smallfooted Myotis) from Caves on the INL Site.
moderate levels at a few locations. Low levels of summer
activity of Hoary Bat (Lasiurus cinereus) were detected
through the summer at many features. Western Smallfooted Myotis was the most commonly detected bat at all
surveyed features. Little Brown Bats are more commonly
detected at facilities than at cave sites.
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Most identified bat species were detected at all features
(i.e., at both facilities and caves). One notable exception,
Townsend’s Big-eared Bat, appears to have a somewhat
restricted distribution on the INL Site despite its being one
of the most common bats on the INL Site and the most
frequently counted hibernating bat in INL Site caves. To
date it has only been detected at two facilities despite being
detected at all caves. Townsend’s Big-eared Bat files have
been recorded every survey year at two facilities (Materials
and Fuels Complex and RWMC). These facilities are nearer to areas of the INL Site where typical Townsend’s BigEared bat roost habitat (e.g., exposed rock outcrops, caves
and cave-like features) is most common. Tree bats (Hoary
Bats and Silver-haired Bats) were detected more frequently
at facilities than caves. Patterns suggest both resident and
migrant tree bats occur at INL Site facilities.
In conjunction with the IDFG, BLM, U.S. Forest Service, and FWS; the ESER program developed two preliminary active acoustic driving survey transects in 2014 for
bats on the INL Site. Survey transects were developed consistent with the North American Bat Monitoring Program, a
multi-agency, multi-national effort that is designed to standardize monitoring and management of bat species. Feasibility was assessed and preliminary data were collected on
these transects during 2015. Surveys were conducted for
two years, but because so few bats were recorded (0-2 bats
each two-hour survey conducted twice monthly), it was
felt these surveys did not produce useful information for
DOE-ID and were discontinued for the 2017 season. At the
request of IDFG, surveys were resumed in 2018, but very
few or no bats have been detected during monthly surveys.
The data appears to have little value for INL Site monitoring but is important for agency collaboration and possibly
region-wide efforts.
At least 17 out of 23 caves that are known to exist on
the INL Site are used by several species of bats for winter
hibernacula, as well as for summer day and night roosts.
Lava caves are also an essential habitat during most of the
year for three resident species. Much of the historic information concerning bats on the INL Site comes from research that has centered on counting and trapping at caves
(Genter 1986, Wackenhut 1990, Bosworth 1994, Doering
1996). In addition to being used as roost and hibernation
areas, caves also provide habitat for concentrated patches
of insect prey for these mammals. In a number of cases,
cold-trap crater caves that are too cool during summer to
serve as day roosts will have high levels of evening activity
as bats focus foraging at these sites. Beyond their use as
roosts, caves at the INL Site serve as important habitat fea-

tures for summer resident bats. Additionally, preliminary
surveys indicate that caves may be used as stop-over habitat during fall migrations by previously undocumented forest bats, such as the Hoary Bat. Very little is known about
the use of caves by migrating forest bats (Cryan 2011), and
these areas may provide vital resources as bats traverse
atypical habitats.
Currently, monitoring of hibernating bat populations is
conducted biennially by ESER wildlife biologists at nine
known INL Site hibernacula. Surveys are conducted in coordination with BLM and IDFG surveys conducted across
the region. INL Site caves are scheduled to be counted
during even year winters. The winter of 2014–2015 was a
scheduled survey year with surveys conducted mid-winter
during early 2015 when numbers of hibernating bats are
presumed highest and most stable. Caves were scheduled
to be counted again during the winter of 2016–2017; however, numerous instances of severe winter weather and
impassible travel conditions resulted in a decision to cancel
2016–2017 surveys. Subsequently, hibernaculum surveys
were conducted during the 2017–2018 season. Current
National Wildlife Health Center guidance for WNS surveillance recommends that hibernation counts be conducted
as late as possible to increase the chances of detecting
WNS infected bats. For this reason, bat counts are typically counted during February and early March of survey
winters. All internal surveys are conducted consistent with
VNS-ID-ESER-PROC-022, ESER Cave Protection and
Access, and an approved INL Site cave entry permit. The
latest FWS decontamination protocol to avoid the spread of
WNS is carefully followed.
To date, Townsend’s Big-eared Bat is the most commonly counted over-wintering bat species, with western
Small-footed Myotis being the second most common,
but with far fewer numbers. A total of 487 Townsend’s
Big-eared Bats and 51 Western Small-footed Myotis were
counted during our most recent (winter 2017-2018) hibernaculum counts. Historically over-wintering Big Brown
Bats have been encountered, but not during the most recent
surveys.
Passive acoustic monitoring at long-term stations operating at caves and facilities are revealing patterns of bat
activity across the INL Site. An analysis of passive acoustic data collected at remote site (caves) and facility ponds
indicated high variability and distinct patterns of activity
across seasons with clear differences between developed
and natural areas (Figure 9-15). Developed areas with anthropogenic structures (facilities, bridges, and culverts) are
used as habitat by bats on the INL Site as well as natural
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areas. Developed areas, and their associated lands, occupy
about 0.38% of the INL Site. Some of these facilities were
constructed in the 1950s and are surrounded by mature
landscaping trees and wastewater ponds, which provide
bats with vertical-structure habitat, water, and foraging
areas. Patterns shown in Figure 9-15 reveal good levels of
summer activity at both developed and natural sites. May
and August peaks at facilities reveal transient use at fa-

cilities as bats move back and forth between summer and
winter habitats. Many of these transient bats are migrating
tree bat species, likely using facility resources (landscaping
trees and surface water) as stopover habitat. High levels
of activity from July through September at caves indicate
these areas are important activity centers for resident bats
and also serve as pre-hibernation gather sites (swarming
sites).

Figure 9-15. Average Relative Levels of Bat Activity Across the Summer Activity Season (April–October) for
Acoustic Monitors Deployed at Facilities (1) and Caves (2). May and August activity peaks at facilities indicate a
good deal of transient use as bats migrate back and forth between summer and winter habitats. High activity throughout
summer months at caves indicate these areas are important summer activity centers for resident bats.
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