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1. INTRODUCTION, BACKGROUND, AND PURPOSE 

In October 2014, the U.S. Department of Energy, Idaho Operations Office (DOE) and the U.S. Fish and 
Wildlife Service (USFWS) entered into a Candidate Conservation Agreement (CCA) for Greater Sage-
Grouse (Centrocercus urophasianus; hereafter sage-grouse) on the Idaho National Laboratory (INL) Site 
(DOE and USFWS 2014). The CCA stipulates that DOE submit a report annually summarizing results from 
monitoring tasks (Section 11), updating the USFWS on DOEôs progress toward achieving stated 
conservation objectives (Section 10), and providing other relevant information prior to an annual meeting 
between the two agencies. This report briefly summarizes results from the 2018 inventory and monitoring 
tasks completed by DOEôs Environmental Surveillance, Education, and Research (ESER) Program, and 
provides other information supporting sage-grouse conservation and the CCA. A companion report 
(Shurtliff et al. 2019) that includes a more detailed description of methods, data, and discussion of results, 
can be found at http://www.idahoeser.com/Publications_Wildlife.htm.  

The primary purpose of this report is to summarize inventory and monitoring results and conclusions so 
DOE and USFWS can track population and habitat trends and make informed decisions relative to adaptive 
regulatory triggers outlined in the CCA. On the INL Site, the two triggers and criteria that define them, which 
would initiate responsive action by both agencies, are:  

¶ Population Trigger: The three-year running average of peak male attendance, summed across 27 
leks within the Sage-grouse Conservation Area (SGCA), falls below 253 malesða 20% decrease 
from the 2011 baseline of 316 males; 

¶ Habitat Trigger: Total area designated as sagebrush habitat within the SGCA falls below 62,846 ha 
(155,296 ac)ða 20% drop from the 2013 baseline of 78,558 ha (194,120 ac). 

Information provided in this report informs a continuing dialogue between DOE and USFWS as the two 
agencies cooperate to achieve CCA objectives for sage-grouse conservation on the INL Site. Consistent 
re-evaluation and analysis of new information ensures that the CCA continues to benefit sage-grouse on 
the INL Site, is continuously grounded in the best available science, and retains its value to both 
signatories.  

This CCA Summary Report groups related inventory and monitoring task reports into three sections: 
Population Trigger Monitoring (Section 2), Habitat Trigger Monitoring (Section 3), and Threat Monitoring 
(Section 4). Each section summarizes results of pertinent monitoring tasks outlined in Section 11.1 of the 
CCA. Section 5 documents how DOE and its contractors implemented conservation measures listed in the 
CCA during the past year. Section 6 brings together the main results and conclusions from all activities 
performed during the past year in light of the ultimate goal of the CCA, which is to conserve sage-grouse. 
This final section also details changes and updates to the CCA that have been approved by both 
signatories during the past year, and it outlines the upcoming CCA annual work plan (Section 6.3). 

http://www.idahoeser.com/Publications_Wildlife.htm
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2. POPULATION TRIGGER MONITORING 

2.1 Task 1ñLek Counts and Lek Route Surveys 

Summary of Key Results: The three-year running average of sage-grouse peak male attendance on SGCA 
baseline leks was 2.5% higher than last year and is now 164% of the population trigger threshold. The 
three-year average has remained stable or increased each of the past five years, but male attendance 
decreased 13% and 11% on baseline leks in 2017 and 2018, respectively. Consequently, the three-year 
average will likely begin to decrease next year.  

2.1.1 Introduction 

In 2013, DOE initiated a sage-grouse population monitoring task (Task 1) designed primarily to track peak 
male attendance on all active leks on the INL Site (DOE and USFWS 2014). Task 1 enables ESER to 
estimate long-term breeding population trends and to maintain accurate records of active lek locations. 
Annually, Task 1 includes surveys of (1) active and inactive leks on six lek routes, (2) all other active leks 
not assigned to a lek route, (3) inactive baseline leks (see below), and (4) a subset of inactive leks visited 
approximately once every five years. 

Counts from 27 leks located in the SGCA (hereafter, baseline leks) were originally used as the basis for the 
population trigger (DOE and USFWS 2014). These leks are surveyed annually, either individually or as part 
of a lek route. The baseline value for the population trigger is 316 malesðthe summation of peak male 
attendance in 2011 when all baseline leks were active (Figure 2-1; DOE and USFWS 2014). The 
population trigger will be tripped if the three-year running average of peak male attendance at these 
baseline leks falls below 253 (a 20% decrease from the 2011 value) (DOE and USFWS 2014). 

To evaluate long-term trends, we annually survey six lek routes and calculate each routeôs peak male 
attendance. In 2017, we established three new routes. The other three (Tractor Flats, Radioactive Waste 
Management Complex [RWMC], and Lower Birch Creek) were established by the Idaho Department of Fish 
and Game (IDFG) in the 1990s and have been surveyed annually since 1999 (Figure 2-1). Many baseline 
leks are assigned to these six routes, but we analyze lek route data separate from the baseline lek data. 
The reason is because lek route data are more useful than single-lek counts for trend analysis, as they 
address some of the confounding issues regarding sage-grouse movement among leks (Connelly et al. 
2003). Additionally, the three lek routes established in the 1990s provide a historical perspective on current 
trends of sage-grouse abundance that could not be obtained simply by examining summed counts from the 
baseline leks (Garton et al. 2011, DOE and USFWS 2014).  

2.1.2 Results and Discussion 

SGCA Baseline Leks 

We surveyed each of the baseline leks 2ï7 times (X=5.5 surveys, SD=1.7; Figure 2-1) in 2018. The sum of 
peak male attendance across the baseline leks was 365, an 11% decrease from 2017. Despite this 
decrease in peak counts, which followed a 13% decrease last year (Shurtliff et al. 2018a), the three-year 
(2016ï2018) running average of peak male attendance on baseline leks increased 2.5% over the 2017 
running average, to 416 males (Figure 2-2). The three-year average is now 164% of the trigger threshold 
(253 males) and has been stable or has increased in each of the past five years. That trend will likely shift 
downward next year as the three-year running average loses a high-count year. 
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Figure 2-1. An overview of greater sage-grouse leks surveyed on the Idaho National Laboratory Site in 2018. 
Lek activity designations (active vs. inactive) refer to lek statuses when surveys commenced in March, 2018.   

None of the baseline leks became inactive in 2018, marking the first time in six years that an active 
baseline lek was not reclassified. Currently, 17 of the 27 baseline leks are considered active. 

Other Non-Route Leks 

We surveyed 27 additional (i.e., non-baseline) active leks 3ï8 times (X =5.3 surveys, SD=1.5, Figure 2-1). 
Average peak male attendance was 9.6 males per lek (range: 0ï25 males, SD=7.9), down from 12.1 males 
per lek in 2017. We downgraded one lek to inactive status that was within the boundaries of a 2011 
wildland fire (see Shurtliff et al. 2019 for more detail).   
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We surveyed 15 inactive leks two times each that were neither baseline leks nor part of lek routes. These 
leks were included as part of the ESER effort to resurvey each inactive lek approximately once every five 
years (see Shurtliff et al. 2019 for more detail). We did not record observations of male sage-grouse at any 
of the leks, so each will retain its inactive status.  

 

Figure 2-2. Peak male attendance of greater sage-grouse from 2011ð2018 on the 27 leks in the Sage-Grouse 
Conservation Area associated with the population trigger. Black diamonds represent annually summed peak 
male attendance values for each lek, and yellow circles (values displayed) represent the three-year running 

average. 

Lek Routes 

On the IDFG routes, the number of males per lek surveyed (MPLS) were lower than the past two years 
(Figure 2-3). On the Tractor Flats route, the 2018 MPLS was 11% lower than 2017 and 35% lower than 
2016. On the Lower Birch Creek route, the 2018 MPLS was 24% lower than 2017 and 25% lower than 
2016. On the RWMC route, the 2018 MPLS was 5% lower than 2017 and 20% lower than 2016. The 
RWMC route experienced a 16% drop in absolute numbers of males from 2017 to 2018, but we surveyed 
one less lek in 2018, which lessened the MPLS decline. All three IDFG lek routes had similar or slightly 
higher MPLS values in 2018 compared to 2015.   

The 2018 MPLS values for the three new lek routes compares to 2017 values as follows: Frenchmanôs 
Cabin route dropped 22%, West T-3 route dropped 4%, and T-9 route increased 9%. Although the number 
of leks surveyed on each of these routes was the same as 2017, we completed one additional survey of 
West T-3 and three additional surveys of T-9 in 2018, compared to last year. Logistical constraints in 2017 
reduced the survey effort, as we surveyed three new lek routes while completing historical lek survey and 
discovery lek survey tasks (Shurtliff et al. 2018a) (Table 2-1). The greater survey effort in 2018 for West T-3 
and T-9 routes may explain why the West T-3 route had the lowest documented MPLS decline and the T-9 
route had only recorded MPLS increase among the six routes.  

We downgraded two route leks to inactive status and upgraded two route leks to active status following the 
2018 field season. One downgraded lek served as a satellite display area on the Tractor Flats route. 
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Another was on the RWMC route at a location where three males were observed displaying only once in 
2014, but none have been recorded since. One upgraded lek is on the Tractor Flats route and has been 
surveyed since 1995. Historically, sage-grouse displaying on the north side of a two-track road were 
recorded separately from those displaying a few hundred meters away on the south side. No males were 
recorded on this lek from 2011ï2015, but since 2015, 1ï10 males have been recorded each year. The 
second upgraded lek was on the Frenchmanôs Cabin route. We recorded up to 10 males at this location in 
2016 and 2018, but prior to 2016, we had not observed two or more males since 2012. For more 
information about each of these leks, see Shurtliff et al. (2019). 

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. The RWMC route does not have a cyclic signature, but appears to have 
slowly declined over the past 20 years. It may be natural for long-term sage-grouse abundance to be cyclic 
(Fedy and Aldridge 2011). Thus, the recent downturn in male attendance on most of our lek routes is not 
unexpected. Based on the previous 20 years of data, we may expect to see sage-grouse numbers slowly 
decline for several years. 

 

Figure 2-3. Mean number of Males Per Lek Surveyed during peak male attendance on three Idaho Department 
of Fish and Game lek routes from 1999ð2018 on the Idaho National Laboratory Site. The number of leks 

surveyed each year increased over the displayed time period as follows: Tractor Flats (4ð8 leks), Radioactive 
Waste Management Complex (RWMC; 2ð9 leks), and Lower Birch Creek (6ð9 leks). Values for 2016 and 2017 
in the Lower Birch Creek panel are slightly different than in last yearõs report because we corrected an error 
(nine instead of 10 leks were surveyed). Note that the Y-axis is at a different scale in the Lower Birch Creek 

panel. 
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2.2 Summary of Known Active Leks and of Changes in Lek Classification  

Before the 2018 field season, 45 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. After the field season, three leks were 
downgraded from an active to inactive status, and two leks were upgraded to active status (Figure 2-4). 
Thus, the total number of known active leks on or near the INL Site is currently 44. 

 

Table 2-1. Greater sage-grouse lek route data from 2018 surveys on the Idaho National Laboratory Site. 

 

 

 

 

 

 

*For the purpose of this analysis, leks on routes are considered occupied if two or more males were observed displaying 
during the current-year survey. This is different from an active lek designation that ESER uses to characterize leks on 
the INL Site, which is based on five years of data. 

 

2.3 Adaptive Management  

The CCA states that following the establishment of new lek routes and the first year of data collection, DOE 
and the USFWS would meet to discuss whether summing maximum male counts across all lek routes 
ñrepresents a reasonable new baseline for the population triggerò (DOE and USFWS 2014, pg. 36). Thus, 
the signatories agreed to consider whether the interim population trigger that has been in place since the 
CCA was signed should be replaced with a more commonly accepted form of tracking sage-grouse 
abundance (i.e., lek route counts). During the annual CCA Stakeholder Meeting in February 2018, DOE 
and the USFWS discussed this issue and concluded that for now, the CCA should maintain the population 
trigger as the sum of peak male attendance at baseline leks. After an updated Bureau of Land 
Management (BLM) Land Use Plan is released, the two parties will revisit the issue. 

 

 
 
Lek Route 

Highest 
Single-Day 

Count 

 
Total Leks 
Surveyed 

Males / Lek 
Surveyed 
(MPLS) 

 
Occupied 

Leks* 

Males / 
Occupied 

Lek* 

 
Surveys 

Conducted 

Tractor Flats 74 8 9.3 3 24.7 7 

RWMC  94 8 11.8 6 15.7 7 

Lower Birch Creek  100 9 11.1 6 16.7 6 

West T-3  47 4 11.8 3 15.7 5 

T-9  39 4 9.8 3 13.0 7 

Frenchmanôs Cabin 36 3 12.0 3 12.0 5 
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Figure 2-4. Locations of 44 active leks and three leks reclassified as inactive on or near the 

Idaho National Laboratory Site. The two leks reclassified as active (light blue) were within 500 m 
of other active leks. 
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3. HABITAT TRIGGER MONITORING 

All vegetation-based estimates of sagebrush habitat distribution for the CCA were initially determined using 
a vegetation map completed in 2010 (Shive et al. 2011). Sagebrush habitat was designated by selecting all 
map polygons assigned to stand-alone big sagebrush or low sagebrush classes, and all map class 
complexes where one of the two classes was either a big sagebrush or low sagebrush class. Areas 
designated as sagebrush habitat will change through time based on gradual changes in vegetation 
composition and also from abrupt changes caused by wildland fire. 

The baseline value of the habitat trigger is defined as the total area designated as sagebrush habitat within 
the SGCA at the beginning of 2013 (DOE and USFWS 2014). Currently, this baseline value is estimated at 
78,558 ha (194,120 ac). Although no real changes in the amount of sagebrush habitat within the SGCA 
have been recorded since the CCA was signed, the habitat trigger baseline value was increased twice 
following improved fine-scale mapping of recent fires (Shurtliff et al. 2016, 2017a). Based on updated 
habitat estimates, the trigger will be tripped if there is a loss of >15,712 ha (38,824 ac) within the SGCA 
(i.e., a 20% reduction in sagebrush habitat). If the trigger is tripped, the USFWS will ask DOE to take action 
to mitigate the loss of habitat. 

Two monitoring tasks are designed to identify vegetation changes across the landscape and assist in 
maintaining an accurate record of the condition and distribution of sagebrush habitat within the SGCA to 
facilitate annual evaluation of the habitat trigger: 

Task 5: Sagebrush Habitat Condition TrendsðThis task provides information to support ongoing 
assessment of habitat condition within polygons mapped as sagebrush habitat and facilitates comparison of 
current-year sagebrush habitat on the INL Site with average site-specific values. Data collected to support 
this task may also be used to document gains in habitat as non-sagebrush map polygons transition back 
into sagebrush classes, or to document losses when compositional changes occur within sagebrush 
polygons that may require a change in the assigned map class. 

Task 6: Monitoring to Determine Changes in Sagebrush Habitat Amount and DistributionðThis task 
is intended to provide an update to the current sagebrush habitat distribution map, and primarily deals with 
losses to sagebrush habitat following events that alter vegetation communities. As updates are made to 
map classes (vegetation polygon boundaries), the total area of sagebrush habitat available will be 
compared to the baseline value established for the habitat trigger to determine status with respect to the 
habitat threshold.  

Together, these two monitoring tasks provide the basis for maintaining an accurate map and estimate of 
condition and quantity of sagebrush habitat on the INL Site. For example, if imagery from burned areas 
suggests there have been changes in vegetation classes or distribution of those classes several years 
post-burn, sagebrush cover will be assessed using habitat condition monitoring data from plots located 
within a burned area. Once substantial increases in sagebrush cover have been identified from either the 
plot data or the imagery, field-based sampling will be conducted within affected polygons to determine 
whether it has enough big sagebrush cover over a substantial area to redefine the polygon as a sagebrush 
class or complex, or whether re-delineating smaller sagebrush-dominated polygons within the burn area is 
appropriate. 
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3.1 Task 5ñSagebrush Habitat Condition Trends 

Summary of Results: In map polygons currently identified as sagebrush habitat, mean sagebrush cover and 
height from 2018 are within generally recommended ranges for breeding and brood-rearing habitat and are 
comparable to average local habitat condition values; perennial herbaceous cover and height are above 
general recommended minimums and are considerably above the average local habitat condition values. 

3.1.1 Introduction 

The habitat condition monitoring task was developed to allow biologists to characterize broad-scale trends 
in habitat condition over time and to link vegetation composition data to polygons that represent sagebrush 
habitat on the INL Site. Seventy-five annual plots are sampled for cover, height, sagebrush density, sage-
grouse sign, and anthropogenic disturbance. Forty-eight of these plots are located in polygons identified as 
sagebrush habitat, and 27 are located in previously burned areas recovering to sagebrush habitat. Annually 
sampled plots are used to address current habitat condition to support general trend analyses. An 
additional 150 plots are sampled on a rotational basis, using the same methodology, to increase sample 
sizes and to address potential habitat threats, specifically fire and livestock use. 

Until now, we have compared habitat characteristics measured on the INL Site to the general guidance 
provided by Connelly et al. (2000). However, experts recommend developing more site-specific standards 
for evaluating the status of local habitat condition (Connelly et al. 2000, Connelly et al. 2011). The use of 
local standards allows for more meaningful interpretation of habitat condition and fills site-specific 
knowledge gaps from which to make adaptive management decisions. 

Beginning this year, we developed average local habitat condition values (referred to hereafter as local 
means) for several metrics used to assess sagebrush habitat condition on the INL Site. The local means 
were developed using INL Site habitat condition data from 2013 ï 2017 on annual plots to generate 
reference values for vegetation cover, vegetation height, and sagebrush density. These new local means 
incorporate data from annual plots distributed across the INL Site, encompassing a range of spatial and 
temporal conditions. Precipitation patterns were highly variable during the period when local means were 
generated. For example, this time period includes the single driest year of the past 68 years (Shurtliff et al. 
2019) and three years of above-average precipitation.  

These local mean values likely provide us a better frame of reference for interpreting results than general 
guidelines, but they do represent a limited point in time. Compared with longer-term data sets (Forman and 
Hafla 2018), it is apparent that the abundance values of several functional groups were not centered within 
their range of variability during the five-year period from which these local means reference values were 
generated. Therefore, we will interpret the local means with caution when reporting departures from those 
values. In future reports, we will assess whether the local means generated from 2013 ï 2017 data are 
ecologically defensible and/or meaningful, and we will continue to explore developing the most appropriate 
guidelines for the INL Site based on local data.      

3.1.2 Results and Discussion 

Data were collected on a total of 75 annual plots and 50 rotational between June and August of 2018. 
Results only focus on annual plots for this report. The annual plot vegetation abundance and structure data 
were summarized to evaluate habitat condition in 2018 compared to a newly developed local means. Trend 
analysis was also completed, comparing cover of plant functional groups from six sample years. Analysis of 
rotational plots are completed once every five years, after data have been collected on all three plot 
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subsets (150 total plots). The most recent analysis of rotational plots was completed in 2016 (see Shurtliff 
et al. 2017 for details).   

Habitat Condition 

Overall, the local means for sagebrush cover and height do not differ drastically from general guidelines 
(Connelly et al. 2000; Table 3-1; Table 3-2). When compared to Connelly et al. (2000) sagebrush cover and 
height are within their recommended range (10-15%, 40-80cm, respectively), and perennial grass/forb 
cover is lower than the recommended range (Ó15%). Relative to regional habitat guidelines (Connelly et al. 
2000), these site-specific departures do not appear to be a result of poor ecological condition, but rather the 
effect of soils and climate on the local ecosystem (Forman et al. 2013).  

In 2018, total absolute shrub cover in sagebrush habitat plots was about 32% (Shurtliff et al. 2019) and was 
primarily from sagebrush (Artemisia sp.) (Table 3-1). Sagebrush cover in sagebrush habitat plots is slightly 
higher than the local mean (Table 3-2). However, sagebrush height was nearly identical to the local mean. 
Perennial grass/forbs cover and height are substantially higher than local means by 11% and 11 cm, 
respectively. Both values from 2018 remain at the upper end of their range of variability when compared 
with other long-term data sets (Forman and Hafla 2018). Sagebrush density was lower than the local mean, 
but within the recorded ranges from the 2013 ï 2017 data (see Shurtliff et al. 2019 for details).  

On recovering burned areas (i.e., non-sagebrush plots), almost half of the total absolute cover was from 
native species, where the most abundant species were perennial grasses (39%, Shurtliff et al. 2019). Mean 
cover from 2018 of native perennial grasses and forbs was approximately 25% (Table 3-1), which was an 
increase above the local mean of 20% (Table 3-2). Shrubs make up about 13% absolute cover and 
rabbitbrush (Chrysothamnus viscidiflorus) was the dominant species. The other half of the total absolute 
cover was from introduced annuals such as cheatgrass (Bromus tectorum). Sagebrush density remained 
low and was identical to the local mean. 

Table 3-1. Summary of selected vegetation measurements for evaluating the condition of sagebrush habitat 
monitoring plots and non-sagebrush monitoring plots on the Idaho National Laboratory Site in 2018. 

2018 Mean Cover (%) Mean Height (cm) 
Mean Density 

(individuals/m2) 

Sagebrush Habitat Plots (n=48)    

   Sagebrush 23.65 47.59 3.55 

   Perennial Grass/Forbs 21.21 31.90  

Non-sagebrush Plots (n=27)       

   Sagebrush 0.27 48.91 0.07 

  Perennial  Grass/Forbs 24.97 38.51  
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Table 3-2. Average local habitat condition values (local means) of selected vegetation measurements for 
evaluation the condition of sagebrush habitat monitoring plots and non-sagebrush monitoring plots on the 

Idaho National Laboratory Site. Local means were generated from 2013ð2017 data. 

Local Means Mean Cover (%) Mean Height (cm) 
Mean Density 

(individuals/m2) 

Sagebrush Habitat Plots     

   Sagebrush 21.27 47.81 5.19 

   Perennial Grass/Forbs 10.26 20.70  

Non-sagebrush Plots        

   Sagebrush 0.22 33.54 0.07 

  Perennial  Grass/Forbs 19.97 29.77  

 

Over the six-year period during which habitat condition data have been collected, cover values have 
remained stable for most vegetation functional groups on sagebrush habitat plots (Figure 3-1). One 
exception is native perennial grasses, which have been steadily increasing since 2014. Non-native annuals 
have also steadily increased over the past few years, but remain much less abundant than native species 
(Shurtliff et al. 2019). On plots in burned and recovering habitat, non-native annuals, primarily cheatgrass, 
have increased markedly over the past six years (Shurtliff et al. 2019). Cover from native species have 
remained stable over the same time period, so it does not appear the increase in cheatgrass has been at 
the expense of species in other functional groups. 

 

 

Figure 3-1. Mean cover from functional groups of native species in sagebrush habitat plots (n=48) on the 
Idaho National Laboratory Site from 2013 through 2018. Error bars represent ± 1 SE. 










































