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Appendix 7. Greater Sage-grouse Monitoring
Framework

7.1 FORWARD

The revised BLM Greater Sage-Grouse (GRSG) Monitoring Framework was developed after five years of
implementing the 2015 BLM and USFS GRSG Monitoring Framework which culminated in the 2020 Greater
Sage-Grouse Five-year Monitoring Report. Since implementing the monitoring efforts described in the
original Monitoring Framework, new data has become available and new approaches to analyzing these data
have been developed. This update maintains the existing measures included in the original document and
expands upon them to include this new science. Measures for monitoring are identified at two scales: the
rangewide scale and land use plan scale. The former will provide insight into habitat conditions and BLM
management actions across jurisdictional boundaries which will, in turn, provide context to the smaller scale
land use plan monitoring described herein. For each scale of monitoring a suite of 6 measures are identified
and a methodology which the BLM will utilize to collect information informing each measure is described.
Importantly, specific datasets and analysis approaches may be modified through the implementation of this
monitoring framework so that BLM can adapt to new information as it becomes available. The data collected
and analyzed for each of the measures described at both scales will vary in spatial extent. For example,
measures leveraging remotely sensed data can and will be examined across all habitat management areas
within the planning area as well as the BLM managed subset of these habitats. Other measures will apply
specifically to BLM managed habitats or subsets thereof (i.e. disturbance and density caps). Further, land use
plan decisions may identify specific spatial extents at which some measures are analyzed and tracked, such
as to inform adaptive management threshold status. As such, during the implementation of this monitoring
framework, the spatial extent of all monitoring and analyses addressing the identified measures will be
documented and communicated during effectiveness evaluation efforts.

This Monitoring Framework is related to several other pieces of larger land use plans and associated
management direction they provide. The GRSG Monitoring Framework leverages data, information, and
assessments to monitor land use plan implementation. Appendix 8 of this Land Use Plan (LUP) establishes
GRSG habitat objectives, indicators, and benchmarks. These indicators and benchmarks are utilized in the
Habitat Assessment Framework (HAF). The results of these habitat assessments inform the wildlife and/or
sensitive species component of the Land Health Standards evaluation process (LHS, 43 CFR 4180.2). The
GRSG Monitoring Framework provides a consistent format for reporting if the LUP objectives are being
met or making progress to being met, based on the results of these assessment and planning tools.
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Table 7-1. Relationships of LUPs, HAF, LHS, and MF

GRSG Habitat Land Health GRSG Monitorin
Land Use Plan (LUP) Assessment Standards Evaluation Framework (MF)g
Framework (HAF) (LHS)
Sets GRSG habitat Provides methods to Evaluates if the sage- Provides framework for
objective(s) and identifies  assess GRSG habitats at grouse portion of the reporting progress
the GRSG habitat multiple scales, using the  Special Status Species toward achieving the
indicators and indicators and Land Health Standard is objective(s) of the LUP,
benchmarks from best benchmarks from the achieved or significant including habitat
available science for applicable LUP Habitat progress towards suitability.
evaluating progress Indicators appendix. achievement is made.
toward meeting the These evaluations utilize
objective. HAF results along with
other data.

7.2 SECTION I: RANGEWIDE MONITORING

7.2.1 Introduction

This rangewide monitoring section of the BLM Revised Greater Sage-Grouse (GRSG) Monitoring
Framework is an update from the original BLM and USFS GRSG Monitoring Framework (2015) expands and
clarifies the BLM’s GRSG rangewide habitat condition monitoring and reporting. Described here are the six
measures (Table 7-2), and associated updated methodologies, incorporating the original monitoring
measures from 2015 (habitat condition and habitat degradation) with additional measures (land cover, habitat
indicators, habitat suitability and population trend) that guide the BLM’s GRSG monitoring and reporting.

The information gathered from monitoring and reporting on the six rangewide measures (Table 7-2) is
intended to inform an evaluation of BLM’s effectiveness (Section Ill of this BLM Revised GRSG Monitoring
Framework) toward meeting the BLM’s overarching goal for greater sage-grouse: to conserve and manage
greater sage-grouse habitats to support persistent, healthy populations, consistent with BLM’s sensitive species policy
and in cooperation with other conservation partners. Conservation and management should maintain existing
connectivity between GRSG populations.

Table 7-2. The Six Rangewide Monitoring Measures, Associated Sub-Measures, Monitoring
Questions and Data Sources for BLM Monitoring of GRSG Habitat Conditions and
Population Trends

Measures Monitoring Questions Data
Measure |: Vegetation Availability and Condition
Measure la: Vegetation What is the status and trend of the habitat indicators AIM
Condition and trend describing habitat characteristics important to GRSG as

well as ecological threats to GRSG (e.g., annual invasive
grasses, bare ground) on BLM lands?
Measure |b: Current and  What is the current versus historical extent of sagebrush ~ LANDFIRE

Historical Amounts of within GRSG habitat? How have recent disturbances (fires

Sagebrush and treatments) affected the extent of sagebrush?

Measure |c: Percent What is the percent cover of sagebrush and trend in RCMAP
Sagebrush Cover and sagebrush percent cover?

Trend

Measure |d: Percent What is the percent cover and trend of annual RCMAP
Annual Herbaceous herbaceous cover?

Cover and Trend
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Measures

Monitoring Questions

Data

Measure |e: Percent Tree
Cover within Sagebrush

What is the percent cover and trend of tree cover in
sagebrush communities?

RCMAP

Measure 2: Habitat Degradation and Development Intensity in GRSG Habitat

Measure 2a: Habitat
degradation

What is the estimated amount of habitat degradation
rangewide and the estimated change in the amount?

Geospatial analysis
using datasets
representing
anthropogenic
development

Measure 2b: Intensity of
degradation

What is the estimated density of energy development
activities and the change in the estimated density?

Geospatial analysis
using datasets
representing
anthropogenic
development

Measure 2c: Degradation
cap compliance

Were any disturbance or density caps above project scale
exceeded?

Geospatial analysis
using datasets
representing
anthropogenic
development

Measure 2d: Reclamation

What is the amount of reclaimed energy-related
degradation on BLM lands and the change in the amount?

Geospatial analysis
using datasets
representing
reclamation on BLM-
managed lands

Measure 3: GRSG Habitat Suitability

Measure 3a: Habitat
assessment status

What is the status of GRSG habitat assessments at the
mid- and fine-scales across the range?

BLM’s Habitat
Assessment
Framework (HAF)
tracking system

Measure 3b: Habitat
suitability at mid and fine
scales

What is the suitability of GRSG habitats at mid and fine
spatial scales across the range!

BLM’s HAF tracking
system

Measure 4: Achievement of Land Health Standards in GRSG Habitat

Measure 4a: Status of land
health evaluations

How many acres were evaluated for achievement of the
SSS/Wildlife Habitat Land Health Standard in GRSG
habitat across the range?

BLM’s Land Health
Standards Database

Measure 4b: Status of
land health standards

For areas that have been evaluated in GRSG habitat, what
is the status of land health and what are the causes of
non-achievement (as applicable)?

BLM’s Land Health
Standards Database

Measure 5: BLM On-The-Ground Conservation and Restoration Efforts for GRSG

Measure 5a: Summary of
conservation efforts

How many acres/miles were conserved or restored by
treatment or action type in GRSG habitat across the
range!?

NFPORS/VMAP,
Other BLM Project
Tracking

Measure 6: GRSG Population Trend Rangewide

Measure 6a: Annual
Range-wide Trend

What is the rangewide average annual population trend?

USGS Rangewide
Population Trend
Analysis for Greater
Sage-Grouse

Measure 6b: Cumulative
Range-wide Trend

What is the rangewide cumulative population trend?

USGS Rangewide
Population Trend
Analysis for Greater
Sage-Grouse
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7.2.2 Methods

The datasets used, and the land ownerships included in the data, vary by monitoring type. For example, the
monitoring of habitat indicators uses on-the-ground data and information from BLM lands only. Conversely,
the rangewide monitoring of landcover, sagebrush availability and disturbance use geospatial data covering
all land ownerships. The population trend monitoring uses state wildlife agencies’ data that also covers all
land ownership in GRSG habitat. Best available datasets outlined here will be used to analyze the monitoring
measures and for reporting on GRSG habitat however BLM reserves the right to change data and analysis
methods as it deems appropriate.

Measure |. Vegetation Availability and Condition

Sagebrush availability and vegetation condition analyses are analyzed rangewide for GRSG, excluding the Bi-
State Distinct Population Segment and the Columbia Basin population. Analyses differ in the timeframe and
type of data used (remotely sensed products vs collected on the ground), the lands to which the analyses
apply (all lands vs BLM-managed lands), and in GRSG habitat.

Datasets selected for monitoring must meet key criteria to ensure consistent and accurate monitoring:

e The dataset must be consistent rangewide

e There must be a known accuracy level or level of confidence for the dataset

e The dataset must be based in peer-reviewed science

e The dataset must be maintained and have a known update plan

e The dataset must be readily available

e Consistent methodology must have been used to derive datasets that are compared; different
datasets may be used to calculate different measures.

The following datasets, which meet the key criteria, should be analyzed for Measure |; however, additional
data and analyses may also be considered, if justified and documented:

I.  BLM Assessment Inventory & Monitoring (AlIM) for |a,
. LANDFIRE (Picotte et al. 2016) for |b and
3. Rangeland Condition Monitoring Assessment and Projection (RCMAP; Rigge, 2020) for Ic, 1d, and
le.

We considered three types of fractional datasets for calculating Measures lc, 1d, and le. Fractional datasets
contain pixels or cells that represent areas on the ground which may each contain vegetation cover types
such as sagebrush, trees, or herbaceous. A fractional dataset represents the percentage of one vegetation
cover type that is present in each pixel (e.g, 50 percent sagebrush, 25 percent trees, or 25 percent
herbaceous). The three datasets considered, that are new since the 2015 BLM/USFS GRSG Monitoring
Framework, are:

e Landscape Cover Analysis and Reporting Tools (LandCART; Zhou et al 2020),
¢ Rangeland Analysis Program (RAP; Allred et al 2021), and
e RCMAP.
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Accuracies and applicability for the three types of datasets are similar but mixed. BLM Tech Note 456, which
compares these datasets, recommends that users consider their individual data needs and uses when
selecting from them (Savage et al 2022). Table 7-3 summarizes some characteristics of the datasets
specifically considered for this BLM Revised GRSG Monitoring Framework and, although not comprehensive,
reflects the intent to use RCMAP. RAP does not have a sagebrush dataset and it is currently difficult to
obtain rangewide data from LandCART but improvements are in progress. Importantly, BLM partners with
USGS to fund RCMAP, ensuring the reliability of readily available data, regular updates and maintenance, and
data suited for use in this BLM Revised GRSG Monitoring Framework. See Appendix B, Table B2 for the
RCMAP Accuracy Assessment. We recommend using only one data type (for Ic, Id, & le) such that data
can be overlaid or compared without concern for different methods that created the data. If additional
fractional datasets become available and fit the key criteria above, they may be considered for use in
calculating the Measures lc, Id, and le.

Table 7-3. Dataset Characteristics For Measure lIc, Id, And le

Dataset LandCART RAP RCMAP
Characteristics
Annual herbaceous Y Y Y
Sagebrush Y N Y
Tree cover Y Y Y
Rangewide extent Difficult Y Y
Trend Y User calculates Y

Measure |a: What is the status and trend of the habitat indicators and threats to GRSG (e.g., non-native invasive
grasses, bare ground) on BLM lands?

The vegetation condition monitoring is based on estimates for 6 greater sage-grouse habitat indicators (e.g.,
sagebrush cover) and estimates of 7 threat indicators (e.g., invasive species) (Herrick et al. 2017). These
estimates will be based on field data collected through the BLM’s national monitoring efforts on BLM-
managed rangeland ecosystems. These data are part of the Assessment, Inventory, and Monitoring (AlIM)
program including the National AIM Survey (also known as the Landscape Monitoring Framework (LMF), Yu
Li et al. 2020 and generally described in Karl et al. 2016). The AIM estimates provide consistent and
standardized data about vegetation conditions broadly across the range.

The 6 GRSG habitat indicators are:

Percent cover of sagebrush

Mean sagebrush species height

Proportion of sagebrush that is spreading shaped
Percent cover of perennial grasses and perennial forbs
Mean herbaceous plant species height

A e

Percent of lands where native plants make up 95% or more of vegetation cover
The 7 threat indicators are:

Proportion of sagebrush that is columnar shaped
Percent cover of bare ground
Proportion of nonnative invasive species present

A w N -

Proportion where 25% of foliar cover is comprised of nonnative invasive species
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5. Proportion of vegetation composed of annual grasses
6. Proportion of vegetation composed of nonnative invasive plant species
7. Percent of lands with >3% cover of pinion — juniper.

The vegetation condition summary is reported for BLM-managed GRSG habitats. Also of importance is that
the data is collected in areas that retain rangeland vegetation and exclude areas physically converted to
agriculture or disturbance from development.

The estimates combine indicator data from all sampling locations collected within a given year. An analysis
for trend will be performed for each of these indicators. Analysis details will be included in monitoring
reports.

Measure |b: What is the current versus historical extent of sagebrush within the range of greater sage-grouse?
How have recent disturbances affected the extent of sagebrush?

Measure |b estimates both historic and current extent of sagebrush. The datasets to calculate these metrics
are the most recent LANDFIRE Biophysical Setting (BpS), Existing Vegetation Type (EVT), Existing
Vegetation Cover (EVC), and Existing Vegetation Height (EVH). EVT will be adjusted for recent fires and
BpS will be adjusted for Sagebrush areas in EVT (see below for details). LANDFIRE data meets the key
criteria defined above and has ample thematic resolution with several different sagebrush vegetation classes.
For the 2015 Monitoring Framework, vegetation classes from LANDFIRE EVT and BpS were selected to use
in the sagebrush and sagebrush potential or historic layers by identifying the classes that include sagebrush
species and that could provide suitable seasonal habitat for greater sage-grouse (See Appendix A, Table
Al). In these classes, sagebrush may not be the dominant species, but it is an attempt to include the
maximum likely geographic extent and some of the uncertainty on the ground captured by products derived
from remotely sensed data (see Appendix B, Table B for Agreement Assessment details). The sagebrush
layer used for reporting will be created using these selected classes from EVT. The following two metrics
will be reported for each year:

I) 1.b.l1. The amount of sagebrush in GRSG habitat compared with the amount of sagebrush that GRSG
habitat could historically support without disturbance, that is, the existing sagebrush versus the
potential sagebrush. The measure will be calculated as [the existing area of sagebrush] divided by
[the potential area of sagebrush expected pre-Euro American settlement]. The data will be
summarized including a histogram, mean and standard deviation, and median and quartiles for GRSG
habitat.

2) |.b.2. Recent vegetation treatments (NFPORS and VMAP data) are integrated into some LANDFIRE
data causing changes in EVH and EVC datasets but these changes are not reflected in EVT for now,
although this may change (personal communication Daryn Dockter, Brian Tolk, May 2023). BLM will
use EVH and EVC with EVT to determine how recent treatments affect the extent of sagebrush
using the guidelines:

a. [If EVT = sagebrush but EVH or EVC = 0 for shrubs, then disturbance has likely removed the
sagebrush. These pixels will be removed from the EVT dataset annually.

b. If EVT = sagebrush and EVH = grass < 1.0 m, past disturbance has likely removed the sagebrush
and grass or forbs are growing. These pixels will be removed from the EVT dataset annually.

c. IfEVT = sagebrush and EVH = shrub -3 m then there is likely sagebrush here. These pixels will
be retained in the EVT dataset annually.

d. These changes will be summarized across GRSG habitat.
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LANDFIRE EVT includes fires burned up to the end of the previous fiscal year so updates will be needed for
more recent fires and can be made using NIFC WFIGS yyyy, Interagency Fire Perimeters to Date (where
yyyy is the current year). LANDFIRE processes postfire change detection using satellite imagery and MTBS.
See below for LANDFIRE data accuracy and update details.

In EVT there are small areas that show sagebrush and sagebrush associated classes which are not matched
in the BpS dataset. Based on the assumption that sagebrush is unlikely to expand in the short term, we
assume that BpS is in error and these classes in BpS need to be adjusted to the classes shown in EVT. This
adjustment supports the simple division of existing by potential sagebrush that is described above.

Because of concerns over the thematic accuracy of individual classes mapped by LANDFIRE, all ecological
systems listed in Appendix A, Table Al will be aggregated into three groups that represent sagebrush,
sagebrush associated, and other vegetation types. With all ecological systems aggregated, the combined
accuracy, measured as an agreement assessment, of the sagebrush base layer (EVT) will be much greater
than if all categories were treated separately (LANDFIRE 2016 Remap EVT Agreement Assessment). We
used the Southwest (AZ, CA, NV, UT, west CO, and west NM) and Northwest GeoAreas (ID, MT, OR,
WA, and WY) to estimate sagebrush assessment agreements where sagebrush, sagebrush associated, and
other field data are assigned autokeys and these are compared to LANDFIRE EVT (Appendix B, Table
Bl). The Southwest GeoArea agreement assessments were 55% for sagebrush, and 50% for sagebrush
associated. The Northwest GeoArea agreement assessments were 69% for sagebrush and 57% for sagebrush
associated.

LANDFIRE maintains a substantial disturbance spatial database using agency and other data; refinements to
the process were made in 2020 with plans to update annually. LANDFIRE also uses National Landcover
Database (NLCD) roads and urban classes, Monitoring Trends in Burn Severity (MTBS), Burned Area
Reflectance Classification (BARC), and Rapid Assessment of Vegetation Condition after Wildfire (RAVG) to
apply changes to the data on a yearly basis. LANDFIRE uses a change algorithm to account for fires and
models postfire vegetation recovery. While LANDFIRE intends to update annually, refinements may still be
made to the EVT data for more recent changes due to wildfire (see above) and anthropogenic disturbances
such as agriculture and urban, using the processes and datasets recommended below.

LANDFIRE uses the National Land Cover Database (NLCD) (Fry et al. 201 1) to make urban adjustments
including imperviousness dataset, high, medium, and low development, roads, open space, and broad
vegetation types. NLCD is prioritized over other datasets if there is a discrepancy in land cover. NLCD
impervious data has a roads description including primary, secondary, and tertiary; two track roads are not
included. NLCD obtains building footprints from Microsoft data and USGS processing. NLCD data are
generated on a 5-year cycle and are specifically designed to support monitoring efforts but the lag in NLCD
may limit LANDFIRE data. To determine agricultural areas and types, LANDFIRE uses the annually updated
National Agricultural Statistics Service (NASS) Cropland Data Layer (CDL). The LANDFIRE disturbance
processing will also pick up agricultural expansion and treatments when they are reported.

Measure | c: What is the percent cover of sagebrush and trend in sagebrush percent cover?

Sagebrush fractional cover data will be used to estimate the current proportion of sagebrush in GRSG
habitat. The most recent RCMAP fractional sagebrush cover will be used to calculate this measure (Rigge et
al. 2022).

For each year of monitoring, the statistical distribution of percent sagebrush cover will be calculated and
reported including a histogram, mean and standard deviation, and median and quartiles at spatial scales
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relevant to BLM land use plan decisions and management, for example, Habitat Assessment Fine-scale
extents. If updated literature suggests levels of percent sagebrush cover that are more appropriate to GRSG,
these thresholds will be applied in addition to the standards described above. For example, if less than x%
sagebrush is determined to be unsuitable for GRSG across GRSG habitat, assessment of the area of and
distribution that is above and below this x% cover threshold will be conducted.

Shi et al (2022) modeled time-series trends in RCMAP continuous vegetation using two methods: 1) linear
regression and 2) breaks and stable states modeling. We recommend using the linear trends results because,
while accuracy was similar between the two modeling versions, linear trend results are more easily
interpreted (Shi et al. 2022). For each pixel in the linear trends data, the slope represents the average percent
cover change and the p-value is the confidence in the change value for each year. Within GRSG habitat, the
trend of sagebrush cover will be monitored using the time-series linear trends data from RCMAP for all
years of data to calculate the summary statistics as described above.

Measure |d: What is the percent cover and trend of annual herbaceous cover?

The most recent RCMAP Annual Herbaceous fractional data will be used to estimate the current area,
distribution, and proportion of annual forbs and grasses in GRSG habitat. In the Western US, the RCMAP
annual herbaceous dataset primarily represents annual invasive species such as Cheatgrass, Medusahead, Red
Brome, and annual mustards (MLRC RCMAP website, https://www.mrlc.gov/data/rcmap-annual-herbaceous-
cover-1, accessed March 2023). At higher elevations and in California, the annual herbaceous cover dataset
may also represent native annual herbaceous vegetation types. (https://www.mrlc.gov/data/rcmap-annual-
herbaceous-cover-1, accessed March 2023).

For each year of monitoring, the statistical distribution of percent annual herbaceous cover will be calculated
including a histogram, the mean and standard deviation, and median and quartiles at spatial scales relevant to
BLM land use plan decisions and management, for example, at Habitat Assessment Fine-scale extents. If
updated literature suggests levels of percent annual herbaceous cover that are more appropriate to GRSG,
apply these thresholds in addition to the standards described above. For example, if less than x% annual
herbaceous cover is determined to be unsuitable for GRSG across GRSG habitat, assessments of and
distribution of annual herbaceous cover that is above and below this x% cover threshold will be conducted.

The trend of annual herbaceous cover will be reported for all years of data using the annual time-series
linear trends data from RCMAP to calculate the summary statistics described above. The trend of annual
herbaceous cover will be compared to the trend in sagebrush cover in GRSG habitat.

Measure |e: What is the percent cover and trend of tree cover in sagebrush communities?

Over the past several decades, many studies have found that GRSG avoid habitat near conifers (Nisbet et al
1983, Doherty et al, 2010; Fedy et al 2014; Doherty et al 2016; Westover et al 2016; Baxter et al 2017;
Picardi et al 2020; Roth et al 2022;), survival tends to increase when GRSG inhabit areas further away from

conifers (Brussee et al 2022), and that populations have increased when conifers are removed (Olsen et al
2021).

For the purposes of the Monitoring Framework, an upper limit threshold is needed to determine the percent
of conifer cover within a certain distance of sagebrush that still provides suitable habitat for GRSG (see
Appendix C, Table CI for summaries). Peer-reviewed findings are summarized in the following bullets:

e 0% In NV, GRSG preferred areas with no conifer cover for lekking (Nisbet et al 1983) and for brood
rearing to areas with | to 10% conifer cover (Brussee et al, 2022).
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o 2% In CA GRSG preferred < 2% conifer cover year-round (Coates et al 2017) and in NV/UT, GRSG
preferred areas with < 2% conifer cover for breeding and summer season (Beers at al 2022).

e 3% In OR and UT < 3% conifer was found to be more suitable for GRSG lekking and nesting within
800m and 1000m (Cook et al 2017), within 560m for lekking (Doherty et al 2021), and within 800m
for nesting (Severson et al 2017).

e 4% In OR, NV, UT, areas with < 4% conifer cover were found to be more suitable for nesting
(Sandford et al 2017; Severson et al 2017) or found to be more suitable year-round within 400m
and 800m and while there was sagebrush contiguity (Beers et al 2022). Areas with > 4% had no

active leks (Baruch-Mordo et al 2013) or were found to be less suitable for lekking (Cook et al
2017).

We examined other work that obtained values outside of this range and determined that they were not
useful for our purposes. In CA, large-scale evidence suggested that GRSG avoided areas with >5% conifer
cover for brood rearing but 5% was set as a value instead of being determined by the data and the subsequent
modeling was inconclusive (Casazza et al 201 ). In NV/UT, Beers et al (2022) found that during winter GRSG
selected areas with < | [% conifer cover but year-round 4% was a more appropriate threshold. In NV, GRSG
avoided areas with > 30% conifer cover and selected areas with 10-30% cover within 1000m; the authors
speculated that these unusually high conifer cover values may have been in areas where heterogenous shrub
communities thrived and, in the absence of predators, attracted GRSG (Gibson et al 2015).

The range of 0 to 4% of tree canopy cover has been shown to have the lowest impacts on GRSG year-round
in several states (Appendix C, Table CI). Within GRSG habitat the extent and summary statistics
(histogram, mean and standard deviation, and median and quartiles) of tree cover that is within 1000m of
sagebrush and 1) less than 4% and 2) greater than 4% will be calculated.

Within GRSG habitat, the trend of tree cover that is greater than 4% and is within 1000m of sagebrush will
be calculated and reported for all years of data using the annual time-series linear trends data from RCMAP
to calculate the summary statistics described above. The trend of tree cover will be compared to the trend
in sagebrush cover in GRSG habitat at spatial scales relevant to BLM land use plan decisions and management,
for example, at Habitat Assessment Fine-scale extents.

Measure 2. Habitat Degradation and Development Intensity in GRSG Habitat

Rangewide disturbance estimates

The measure of habitat degradation will be calculated by combining estimated footprints of, or the counts
of, threats identified in Table 7-4 within GRSG habitat. Footprints are estimated to be the direct area of
influence of “active” energy and infrastructure and, in combination with feature counts, will be used as a
surrogate for human activity. Data sources for each threat are found in Table 7-4, Geospatial Data Sources
for Habitat Degradation and Intensity Calculations (Measure 2) in GRSG Habitat Excluding the Bi-State
Distinct Population Segment and the Columbia Basin Population. Specific assumptions (inclusion criteria for
data, width/area assumptions for point and line features, etc.) and methodologies are described below. All
datasets will be updated annually to monitor changes through time and to inform adaptive management.
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Table 7-4. Geospatial Data Sources for Habitat Degradation and Intensity Calculations
(Measure 2) in GRSG Habitat Excluding the Bi-State Distinct Population Segment and the
Columbia Basin Population

. Direct Area Area
Degradation Type Subcategory Data Source of Influence Source
Energy (oil & gas) Wells IHS; BLM (AFMSS) 5.0ac (2.0ha) BLM WO-

300
Power Plants Platts (power plants) 5.0ac (2.0ha) BLM WO-
300
Energy (coal) Mines BLM; USFS; Office of Surface Polygon area Esri/
Mining Reclamation and (digitized) Google
Enforcement; USGS Mineral Imagery
Resources Data System
Power Plants Platts (power plants) Polygon area Esri Imagery
(digitized)
Energy (wind) Wind Turbines Federal Aviation Administration  3.0ac (1.2ha) BLM WO-
300
Power Plants Platts (power plants) 3.0ac (1.2ha) BLM WO-
300
Energy (solar) Fields/Power Platts (power plants) 7.3ac NREL
Plants (3.0ha)/ MW
Energy Wells IHS 3.0ac (1.2ha) BLM WO-
(geothermal) 300
Power Plants Platts (power plants) Polygon area Esri Imagery
(digitized)
Mining Locatable InfoMine Polygon area Esri Imagery
Developments (digitized)
Infrastructure Surface Streets Esri StreetMap Premium 40.7ft (12.4m)  USGS
(roads) (Minor Roads)
Major Roads Esri StreetMap Premium 84.0ft (25.6m)  USGS
Interstate Esri StreetMap Premium 240.2ft (73.2m) USGS
Highways
Infrastructure Active Lines Federal Railroad Administration  30.8ft (9.4m) USGS
(railroads)
Infrastructure I-199KkV Lines Platts (transmission lines) [00ft (30.5m) BLM WO-
(power lines) 300
200-399 kV Lines Platts (transmission lines) [ 50ft (45.7m) BLM WO-
300
400-699kV Lines Platts (transmission lines) 200ft (61.0m) BLM WO-
300
700+kV Lines Platts (transmission lines) 250ft (76.2m) BLM WO-
300
Infrastructure Towers Federal Communications 2.5ac (1.0ha) BLM WO-
(communication) Commission 300
Infrastructure Tall Structures Federal Avian Administration 2.5 acres Knick et al
(other vertical (1.0ha) 2011
structures)
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Rangewide Habitat Degradation Datasets and Assumptions

Energy (Oil and Gas Wells And Development Facilities)

This dataset will compile information from three oil and gas databases: the proprietary IHS database, the
BLM Automated Fluid Minerals Support System (AFMSS) database, and the proprietary Platts (a McGraw-
Hill Financial Company) GIS (hereafter, Platts) database of power plants.

Point data from wells active within the last 10 years from IHS and producing wells from AFMSS will be
considered as a 5-acre (2.0ha) direct area of influence centered on the well point, as recommended by the
BLM WO-300 (Minerals and Realty Management). Plugged and abandoned wells will be separated from the
active oil and gas well dataset but retained for analysis inclusion if the date of well abandonment was before
the first day of the reporting year (i.e., for the 2015 reporting year, a well must have been plugged and
abandoned by 12/31/2014 to be removed).

Platts oil and gas power plants data (subset to operational power plants) will also be included as a 5-acre
(2.0ha) direct area of influence.

Wells marked as plugged and abandoned within the last |0-years will also be segregated from the “active”
and “active within the last 10 years” well data described above. These data attempt to quantify energy-
related degradation that may have been reclaimed, but not necessarily fully restored to sage-grouse habitat.
Direct area of influence will be considered 3 acres (1.2ha) (J. Perry, personal communication, February 12,
2014) be included in analyses.

Energy (Coal Mines)

Currently, there is no comprehensive dataset available that identifies the footprint of active coal mining
across all jurisdictions. Therefore, point and polygon datasets will be used each year to identify coal mining
locations. Data sources will be identified and evaluated annually and will include at a minimum: BLM coal
lease polygons, U.S. Energy Information Administration mine occurrence points, U.S. Office of Surface Mining
Reclamation and Enforcement coal mining permit polygons (as available), and U.S. Geological Survey (USGS)
Mineral Resources Data System mine occurrence points. These data will inform where active coal mining
may be occurring.

Coal power plant data from Platts power plants database (subset to operational power plants) will be
included. Aerial imagery will then be used to digitize manually the active coal mining and coal power plants
surface disturbance in or near these known occurrence areas. While the date of aerial imagery varies by
scale, the most current data available from Esri and/or Google will be used to digitize (generally at 1:10,000
and below) active coal mine and power plant direct area of influence. Coal mine location data source and
imagery date will be documented for each digitized coal polygon at the time of creation. Subsurface facility
locations (polygon or point location as available) will also be collected if available, included in density
calculations, and added to the active surface activity layer as appropriate (if an actual direct area of influence
can be located).

Energy (Wind Energy Facilities)

This dataset will be a subset of the Federal Aviation Administration (FAA) Digital Obstacles point file. Points
where attribution indicates the feature is a windmill will be included. The direct area of influence of these
point features will be a circular totaling 3 acres (l.2ha) centered on each tower point. See the BLM’s “Wind
Energy Development Programmatic Environmental Impact Statement” (BLM 2005). Additionally, the Platts
power plants database will be used for transformer stations associated with wind energy sites (subset to
operational power plants), also with the same 3-acre (1.2ha) direct area of influence.
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Energy (Solar Energy Facilities)

This dataset will include solar plants as compiled with the Platts power plants database (subset to operational
power plants). This database includes an attribute that indicates the operational capacity of each solar power
plant. Total capacity at the power plant was based on ratings of the in-service unit(s), in megawatts. Direct
area of influence polygons will be centered over each point feature representing 7.3ac (3.0ha) per megawatt
of the stated operational capacity, per the report of the National Renewable Energy Laboratory (NREL),
“Land-Use Requirements for Solar Power Plants in the United States” (Ong et al. 2013).

Energy (Geothermal Energy Facilities)

This dataset will include geothermal wells in existence or under construction as compiled with the IHS wells
database and power plants as compiled with the Platts database (subset to operational power plants). Direct
area of influence of these point features will be measured by converting to a polygon dataset of 3 acres
(1.2ha) centered on each well or power plant point.

Mining (Active Developments; Locatable, Leasable, Saleable)

This data theme is notably lacking in a comprehensive source spanning the range of GRSG. Currently, there
are no known complete databases available for leasable or saleable mining sites beyond coal mines. Aerial
imagery will be used to manually digitize large active mining surface disturbance in or near known occurrence
areas originally informed by the proprietary InfoMine database. While the date of aerial imagery varies by
scale, the most current data available from Esri and/or Google will be used to digitize (generally at 1:10,000
and below) active mine direct area of influence. Mine location data source and imagery date will be
documented for each digitized polygon at the time of creation. Other data sources will be evaluated and
used as they are identified or as they become available. Point data may be converted to polygons to represent
direct area of influence unless actual surface disturbance is available.

Infrastructure (Roads)

This dataset will be compiled from the proprietary Esri StreetMap Premium for ArcGIS. Dataset features
that will be used are: Interstate Highways, Major Roads, and Surface Streets to capture paved and “crowned
and ditched” roads. The surface street data have been demonstrated to include some “two-track” and 4-
wheel-drive routes. The direct area of influence for roads will be represented by 240.2ft, 84.0ft, and 40.7ft
(73.2m, 25.6m, and 12.4m) total widths centered on the line feature for Interstate Highways, Major Roads,
and Surface Streets, respectively (Knick et al. 201 1).

Infrastructure (Railroads)

This dataset will be a compilation from the Federal Railroad Administration Rail Lines of the USA dataset.
Non-abandoned rail lines will be used; abandoned rail lines will not be used. The direct are of influence for
railroads will be represented by a 30.8ft (9.4m) total width (Knick et al. 2011) centered on the non-
abandoned railroad line feature.

Infrastructure (Power Lines)

This line dataset will be derived from the proprietary Platts transmission lines database. Linear features in
the dataset attributed as “buried” will be removed from the disturbance calculation. Only “In Service” lines
will be used; “Proposed” lines will not be used. Direct area of influence will be determined by the kV
designation: 1-199 kV (100ft/30.5m), 200-399 kV (150ft/45.7m), 400-699 kV (200ft/61.0m), and 700-or
greater kV (250ft/76.2m) based on average right-of-way and structure widths, according to BLM WO-300
(Minerals and Realty Management).
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Infrastructure (Communication Towers)

This point dataset will be compiled from the Federal Communications Commission (FCC) communication
towers point file; all duplicate points will be removed (duplicates within the FCC dataset). Points will be
converted to a polygon dataset by using a direct area of influence of 2.5 acres (1.0ha) centered on each
communication tower point (Knick et al. 201 1).

Infrastructure (Other Vertical Structures)

This point dataset will be compiled from the FAA’s Digital Obstacles point file. This dataset generally captures
all tall structures over 200 meters, with additional structures below this threshold captured in areas
surrounding airports which could pose an aviation risk. For additional information please visit the FAA DOF
FAQs site. Points where attribution indicates the feature is a windmill will be removed. Duplicate points
from the FCC communication towers point file will be removed. The remaining features will be converted
to a polygon dataset using a direct area of influence of 2.5 acres (1.0ha) centered on each vertical structure
point (Knick et al. 201 1).

Other Developed Rights-Of-Way

Currently, no additional data sources for other developed rights-of-way have been identified. Roads, power
lines, railroads, pipelines, and other known linear features are represented in the categories described above.
If additional features representing human activities are identified representing developed rights-of ways
outside of the themes described above, they will be added to the degradation analyses using similar
assumptions to those used with the threats described above.

Disturbance Inventories

The BLM has partnered with the USGS and, over the past several years, has begun inventorying existing
disturbances via “heads-up” digitization using aerial imagery within current Priority Habitat Management
Areas. This inventory includes several disturbance types in addition to those used in the rangewide analyses
as outlined in the 2015 land use plan disturbance appendices:

Coalbed Methane and Other Energy-Related Retention Ponds

The footprint boundary will follow the fence line and includes the area within the fence line surrounding the
impoundment. If the pond is not fenced, the impoundment itself is the footprint. Other infrastructure
associated with the containment ponds (roads, well pads, etc.) will be captured in other disturbance
categories.

Meteorological Towers

This feature includes long-term weather monitoring and temporary meteorological towers associated with
short-term wind testing. The footprint boundary includes the area underneath the guy wires.

Nuclear Energy Facilities
The footprint boundary includes visible facilities (fence, road, etc.) and undisturbed areas within the facility’s
perimeter.

Airport Facilities and Infrastructure (Public And Private)

The footprint boundary will follow the boundary of the airport or heliport and includes mowed areas, parking
lots, hangers, taxiways, driveways, terminals, maintenance facilities, beacons and related features. Indicators
of the boundary, such as distinct land cover changes, fences and perimeter roads, will be used to encompass
the entire airport or heliport.
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Military Range Facilities and Infrastructure

The footprint boundary will follow the outer edge of the disturbed areas around buildings and includes
undisturbed areas within the facility’s perimeter.

Hydroelectric Plants
The footprint boundary includes visible facilities (fence, road, etc.) and undisturbed areas within the facility’s
perimeter.

Recreation Areas and Facilities

This feature includes all sites/facilities larger than 0.25 acres in size. The footprint boundary will include any
undisturbed areas within the site/facility.

Where this inventory is complete in GRSG habitat and if the digitization is within an acceptable timeframe
(ie. not deemed outdated), these disturbance data will also be used to evaluate the existing disturbance
footprint and density of development.

Rangewide Habitat Degradation and Development Intensity Data Combination and Calculation Approaches

The threats targeted for measuring human activity (Table 7-4) and intensity of activities will be converted
to direct area of influence polygons as described for each data source above. These threat polygon layers
will be combined to create one overall polygon layer representing footprints of estimated active human
activity in GRSG habitat. Individual datasets, however, will be preserved to indicate which types of threats
may be contributing to overall habitat degradation. For intensity calculations, source data locations will be
preserved with no additional removal beyond the methodology described above. Thus, overlapping inputs
will be retained such that the density calculation reflects an overall intensity of development.

More complex disturbance and density estimation approaches may also be implemented, leveraging datasets
described above, to facilitate a more complete picture of the level anthropogenic disturbance within GRSG
habitat and potential impacts to GRSG habitats. For example, moving window analyses, estimating
development density within multiple spatial extents, can facilitate an understanding of potential direct and
indirect effects of development on GRSG habitats (e.g., see Decker et al (2014) and Leinwand, I, Carr, N.
B., & Wood, D. J. A. (2016)).

Measure 2a: What is the estimated amount of habitat degradation rangewide and the estimated change in the
amount?

Within GRSG habitats, divide the combined estimated area of the active/direct footprint by the total area of
GRSG habitat at spatial scales relevant to BLM land use plan decisions and management, for example, at
Habitat Assessment Fine-scale extents. (% disturbance in GRSG habitats).

Measure 2b: What is the estimated density of energy development activities and the change in the estimated
density?

Within GRSG habitats, divide the total count of energy and mining locations (identified in Table 7-4) by the
total area of GRSG habitat at spatial scales relevant to BLM land use plan decisions and management, for
example, at Habitat Assessment Fine-scale extents. The resulting density will be reported in units of “count
per square mile”.

Measure 2c: Were any disturbance or density caps above project scale exceeded?
Leveraging the outcomes of analyses performed to answer 2a and 2b, summaries of any disturbance or
density caps, as articulated in each land use plans, will be created.
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Measure 2d: What is the amount of reclaimed energy-related degradation on BLM lands and the change in the
amount?

Currently no single data repository exists which captures BLM’s reclamation accomplishments in a spatial
manner. As data becomes available depicting reclamation activities in sage-grouse habitats, they will be
summarized.

Measure 3: Greater Sage-Grouse Habitat Suitability

Measure 3.a. What is the status of GRSG habitat assessments at the mid-, fine- and site scales across the range?
BLM will provide a rangewide summary of the total number of GRSG habitat assessments at the mid-, and
fine-scales that are either completed or underway.

Measure 3.b. What is the suitability of GRSG habitats at mid and fine spatial scales?

BLM will summarize the results of the completed mid- and fine-scale assessments across the range of GRSG.
Site-scale summaries are addressed in the Land Use Plan section of the BLM Revised GRSG Monitoring
Framework.

Measure 4: Achievement of Land Health Standards in GRSG Habitat

Measure 4.a. How many acres were evaluated for achievement of the SSS/Wildlife Habitat Land Health
Standard in GRSG habitat across the range?

BLM will evaluate Land Health Standards on BLM-managed lands that contain GRSG habitat. Reporting will
include the number of acres: evaluated in the reporting period, evaluated prior to the reporting period, and
not evaluated.

Measure 4.b. For areas that have been evaluated in GRSG habitat, what is the status of land health and what
are the causes of non-achievement (as applicable)?

BLM will summarize the results of land health assessments conducted within the reporting period as follows:
achieving, making progress towards achieving, or not achieving land health standards. Further, BLM will
summarize the causes for not achieving land health when a causal factor analysis has been completed. As
available, management responses will also be summarized.

Measure 5: BLM On-The-Ground Conservation and Restoration Efforts for GRSG

Measure 5.a. How many acres/miles were conserved or restored by treatment or action type in GRSG habitat?
BLM implements a variety of efforts to conserve and restore GRSG habitat. These efforts range from conifer
removal and habitat restoration to riparian exclosures and fence modifications. BLM will use several existing
databases to summarize the number of actions and number of acres/miles of conservation efforts by type.

Measure 6: GRSG Population Trend Rangewide

Measure 6.a. What is the rangewide average annual population trend?

The BLM will report rangewide population trends for GRSG. For rangewide populations trends, the BLM
will report results from the most current version of the Range-wide Population Trend Analysis for Greater Sage-
Grouse (Centrocercus urophasianus) conducted by the USGS (e.g., Coates et al. 2022). This analysis estimates
annual rangewide populations trends using these scales:

e Range-wide average annual trend (e.g., 2.9% average annual decline from 1953-2021)
e Range-wide cumulative trend across three time periods:

—  Short (two oscillations, ~19 years) (e.g., 42.5% decline)

— Medium (four oscillations, ~35 years) (e.g., 65.6% decline)

— Long (six oscillations, ~55 years) (e.g., 80.1% decline)
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7.3  SECTION Il: LAND USE PLAN IMPLEMENTATION MONITORING

7.3.1 Introduction

One key goal of monitoring BLM land use plan implementation is to produce data and information to inform
the GRSG portion of BLM land use plan (LUP) evaluations (as required by 43 CFR 1610.4-9 and the BLM H-
1601-1 Land Use Planning Handbook). This section of the GRSG Revised Monitoring Framework describes
the monitoring methodology for BLM to implement three types of monitoring and reporting across GRSG
planning areas in 10 western states (CA, CO, ID, MT, ND, NV, OR, SD, UT, and WY):

e Land use plan implementation monitoring focuses on the primary cross-cutting GRSG conservation
commitments (LUP objectives, decisions, and desired conditions) contained in the BLM 2023 GRSG
LUP Amendments.

e Planning area GRSG habitat monitoring focuses on assessing suitability of habitat at the mid-, fine-
and site scales. Planning area habitat monitoring also focuses on GRSG habitat availability to
determine the status of BLM adaptive management habitat thresholds.

e Planning area population monitoring focuses on GRSG population trends (tracked in partnership
with state wildlife agencies and similar entities) to determine the status of BLM adaptive management
population thresholds.

This Revised GRSG Monitoring Framework builds on the BLM’s experience of annual monitoring and
reporting on the first 5 years of GRSG BLM LUP implementation (2016 — 2020) published in the 5-year
monitoring report (BLM Rangewide Monitoring Report, Herren et al. 2021). The structure for this section
of the framework carries forward the monitoring questions from the Greater Sage-Grouse Monitoring

Framework (Interagency Disturbance and Monitoring Subteam, May 2014) that have been modified to reflect
the data, methods and information that has become available since 2015. Two additional monitoring
questions have been added. The six monitoring questions are summarized in Table 7-5.

Table 7-5. The Six Land Use Plan Monitoring Measures, Associated Sub-Measures,
Monitoring Questions and Data Sources for BLM Monitoring of GRSG Habitat Conditions
And Population Trends

Measures Monitoring Questions Data
Measure |: Status of greater sage-grouse habitat suitability within the planning area relative to
the LUP objectives

Measure la: Site-scale  What are the seasonal habitat suitability ratings as State Office and National

Habitat Suitability assessed by the Habitat Assessment Framework (HAF, tracking of completed habitat
Stiver et al. 2015, BLM TR 6710-1, as revised) and the  assessments.
combination of site-scale indicators?

Measure Ib: Mid-and ~ What are the mid- and fine-scale suitability ratings for ~ State Office and National

Fine-scale Habitat GRSG habitats that overlap with the planning area as tracking of completed habitat

Suitability assessed by the mid- and fine-scale indicators? assessments.

Measure lc: Status of ~ What is the status of habitat assessments completed State Office and National

Habitat Assessments within the planning area? tracking of completed habitat
assessments.
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Measures

Monitoring Questions

Data

Measure 2: Special Status Species/Wildlife habitat (SSS/WL) standard being achieved, or making
progress towards being achieved, in allotments that contain greater sage-grouse habitats where
evaluations have been completed since the 2024 ROD within the planning area

Measure 2a: Achieving,

Making progress
towards achieving, or
not achieving the
SSS/WL standard.

What is the number of allotments evaluated in the
planning area and how many are achieving, making
progress towards achieving, or not achieving the SSS /
WL standard?

State Office and National
tracking of completed land
health evaluations.

Measure 2b: If grazing
allotments include
areas that are not
achieving the standard
and current grazing
was identified as a
significant causal
factor.

How many livestock grazing authorizations or
allotments had management adjusted and what type of
action was taken?

State Office tracking of
grazing authorizations.

Measure 2c: If grazing
allotments include
areas that are not
achieving the standard
and current grazing
was identified as a
significant causal
factor.

How many permits/leases include an adaptive
management strategy that incorporates specific
thresholds and defined responses?

State Office tracking of
grazing authorizations.

Measure 3: BLM LUP disturbance and density measures (e.g., surface disturbance caps)

Measure 3a:
Disturbance Caps

Were the disturbance caps for BLM authorizations
exceeded at any scale in GRSG HMAs in the planning
area! If so, which projects that exceeded the
disturbance cap were authorized and why?

State office tracking of
authorizations requiring a
disturbance cap. SDARTT or
State managed disturbance
databases.

Measure 3b: Density
Caps

If applicable, were the density caps for BLM
authorizations exceeded at any scale in GRSG HMAs
in the planning area? If so, which projects that
exceeded the density cap were authorized and why?

State office tracking of
authorizations requiring a
disturbance cap. SDARTT or
State managed disturbance
databases.

Measure 4: BLM LUP Adaptive Management habitat or population thresholds

Measure 4a: Count of
tripped thresholds

How many soft or hard BLM LUP adaptive
management habitat or population thresholds were
tripped in the planning area annually?

State office tracking of
adaptive management
thresholds.

Measure 4b: Count of
Untripped / reversed
thresholds

How many thresholds were reversed (“untripped”)
annually in the planning area?

State office tracking of
adaptive management
thresholds.

Measure 4c:
Responses to tripped
thresholds taken by
BLM

In areas where thresholds were tripped or untripped,
what responses as described in the BLM LUP were
taken initially? Were the response implementation
actions modified after a causal factor analysis, if
applicable?

State office tracking of
responses to adaptive
management thresholds
being tripped or untripped.

Measure 4d: Status of
causal factor analyses

What is the status of causal factor analyses? For
completed causal factor analyses, what factors were
identified as possible causal factors?

State office tracking of causal
factor analysis in response to
adaptive management
thresholds being tripped.
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Measures Monitoring Questions Data
Measure 5: Compensatory Mitigation
Measure 5a: Use of How many projects included compensatory mitigation  State office tracking of
compensatory annually? Which projects included compensatory compensatory mitigation.
mitigation. mitigation?

Measure 6: Use of Waivers, Exceptions or Modifications (WEMs)
Measure 6a: Projects Of the stipulations in the land use plan developed for State office tracking of
where WEMs are GRSG, which projects had a Waivers, Exceptions or WEMs associated with
granted Modification granted? Of these projects, which type of  authorizations.
stipulation and in which type of GRSG Habitat
Management Area were the WEMs granted?

7.3.2 Methods

The following methods, datasets and reporting units apply to implementation, habitat and population
monitoring across all BLM GRSG planning areas including variations that occur in some BLM GRSG planning
areas due to partnerships with the states. Additional monitoring of GRSG conservation commitments may
be implemented in BLM planning areas. The following descriptions of monitoring and reporting will be
implemented to inform the six measures:

Measure I: Status of greater sage-grouse habitat suitability within the planning area relative to
the LUP objectives

Summaries of habitat suitability ratings, as assessed by the Habitat Assessment Framework (HAF, Stiver et
al. 2015, BLM TR 6710-1, as revised), will be aggregated from National and State Office tracking mechanisms.

Measure |a: What are the seasonal habitat suitability ratings as assessed by the Habitat Assessment Framework
(HAF, Stiver et al. 2015, BLM TR 6710-1, as revised) and the combination of site-scale indicators?

The BLM will summarize the results of site-scale assessment reports that overlap with the planning area,
reported in 5-year intervals. Example reporting would be: 50% suitable/ 20% Marginal/ 30% Unsuitable
(proportional area estimates) or 50 plots S/ 20 plots M/ 30 plots U (plot counting).

Measure |b: What are the mid- and fine-scale suitability ratings for GRSG habitats that overlap with the
planning area as assessed by the mid- and fine-scale indicators?
The BLM will summarize the results of mid and fine-scale assessment reports that overlap the planning area.

Measure | c: What is the status of habitat assessments completed within the planning area?
The BLM will summarize and report on the number of completed habitat assessments that overlap the
planning area using the BLM National Operations Center tracking system.

Measure 2: Special Status Species/Wildlife habitat (SSS/IWL) standard being achieved, or making
progress towards being achieved, in allotments that contain greater sage-grouse habitats where
evaluations have been completed since the 2024 ROD within the planning area.

Summaries of allotments achieving, making progress towards achieving, or not achieving the SSS/WL
standard.

Measure 2a: What is the number of allotments evaluated in the planning area and how many are achieving,
making progress towards achieving, or not achieving the SSS / WL standard?

The BLM will use the BLM’s Land Health Standards database and State Office tracking mechanisms to
monitor and report the achievement of the Special Status Species/Wildlife Habitat standard in completed
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land health evaluations in GRSG habitat within the planning area and whether livestock grazing was identified
as a significant causal factor in non-achievement.

Measure 2b: For grazing allotments with areas not achieving SSS/Wildlife Habitat standard and livestock grazing
is a causal factor, how many livestock grazing authorizations or allotments had management adjusted and what
type of action was taken?

The BLM will use available BLM databases and State Office tracking mechanisms to report on the number of
livestock grazing authorizations or allotments that had management actions taken in each planning area. BLM
Field, District and State Offices will coordinate to report on the type of actions taken (e.g., changes to season
of use or amount of use, changes to infrastructure).

Measure 2c: For grazing allotments with areas not achieving SSS/Wildlife Habitat standard and livestock grazing
is a causal factor, how many permits/leases include an adaptive management strategy that incorporates specific
thresholds and defined responses??

BLM Field, District and State Offices will coordinate to report on the number of permits/leases that were
modified to incorporate an adaptive management strategy that includes specific thresholds and defined
responses in each planning area.

Measure 3: BLM LUP disturbance and density measures (e.g. surface disturbance and density
caps)

The BLM field offices will use disturbance tracking databases (e.g., Surface Disturbance and Reclamation
Tracking Tool (SDARTT)) or other methods to track the amount of disturbance authorized by the BLM.
The BLM State Offices/BLM NOC will compile the results and summaries of habitat disturbance calculations
conducted at the project and larger scale management areas within the planning area to include in monitoring
reports.

Measure 3a: Were the disturbance caps for BLM authorizations exceeded at any scale in GRSG HMAs in the
planning area? If so, which projects that exceeded the disturbance cap were authorized and why?

For projects that exceeded the disturbance cap, the BLM SOs will identify those projects, and the reason(s)
why the disturbance cap was exceeded using available databases and project records (NEPA etc).

Measure 3b: If applicable, were the density caps for BLM authorizations exceeded at any scale in GRSG HMAs
in the planning area? If so, which projects that exceeded the density cap were authorized and why?

If the land use plan includes a cap on the density of anthropogenic disturbances, the BLM SOs will identify
the projects that were authorized which exceeded the density cap and provide the reason for the
exceedance using available databases and project records (NEPA etc).

Measure 4: BLM LUP Adaptive Management habitat or population thresholds
BLM State Offices will complete adaptive management threshold and causal factor (as required) analyses
annually as described in each land use plan.

Measure 4a: How many soft or hard BLM LUP adaptive management habitat or population thresholds were
tripped in the planning area annually?

BLM State Offices, in coordination with BLM Field and District Offices, will report on annual calculations and
counts of land use plan adaptive management thresholds tripped.
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Measure 4b: How many thresholds were reversed (“untripped”) annually in the planning area?
BLM State Offices, in coordination with BLM Field and District Offices, will report on annual calculations and
counts of land use plan adaptive management thresholds reversed / untripped.

Measure 4c: In areas where thresholds were tripped or untripped, what responses as described in the BLM LUP
were taken initially? Were the response implementation actions modified after a causal factor analysis, if
applicable?

The BLM State Office, in coordination with BLM Field and District Offices, will summarize and report on the
action(s) taken, as described in the land use plan, in response to each threshold being tripped or reversed.

Measure 4c: What is the status of causal factor analyses? For completed causal factor analyses, what factors
were identified as possible causal factors?

The BLM State Office, in coordination with BLM Field and District Offices, will summarize the number and
status of causal factor analyses required in response to adaptive management thresholds being tripped /
untripped as required in the land use plan. For completed causal factor analyses, the BLM State Office, in
coordination with BLM Field and District Offices, will also report on the identified causal factors (if known)
and the responses or implementation actions taken to address the causal factors if different than those taken
in response to a threshold being tripped / untripped (as applicable).

Measure 5: Compensatory Mitigation
BLM State Offices will track the implementation of the use of compensatory mitigation for individual
authorizations.

Measure 5a: How many projects included compensatory mitigation annually? Which projects included
compensatory mitigation?

The BLM State Office, in coordination with BLM Field and District Offices, will report on the number of
authorized projects that included compensatory mitigation and report on which projects included
compensatory mitigation.

Measure 6: Use of Waivers, Exceptions or Modifications (WEM:s)
BLM State Offices will track the use of Waivers, Exceptions and Modifications (WEMs) in GRSG habitat.

Measure éa: Of the stipulations in the land use plan developed for GRSG, which projects had a Waiver,
Exception or Modification granted? Of these projects, which type of stipulation and in which type of GRSG
Habitat Management Area were the WEMSs granted?

The BLM State Office, in coordination with BLM Field and District Offices, will report on which projects had
a Waivers, Exceptions or Modification granted for the stipulations in the land use plan developed for GRSG.
Of these projects, the type of stipulation and in which type of GRSG Habitat Management Area the WEMs
were granted will also be reported.

Table 7-6. Example Reporting Structure for WEMs

Waivers, Exceptions, Modifications granted by BLM by stipulation type and GRSG Habitat

Management Type
. . WEM Type Habitat Type
Project NEPA ID fﬂggag‘;g‘:’l’!"_‘; (Waiver, Exception, (PHMA, IHMA,
’ ’ Modification) GHMA)
Example: NEPA number TL Exception PHMA
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7.4  SECTION IlI: EVALUATION OF EFFECTIVENESS

The information collected at the rangewide scale will be used by the BLM to provide a cohesive look at
conditions across administrative boundaries. Measures which are analyzed across all lands (vegetation
availability and condition, disturbance estimates, etc.) will be also analyzed on BLM managed lands so that
BLM management influence on each can be inferred. Similarly, trend analyses and monitoring of changes
through time for several measures will facilitate an understanding of BLM’s influence on sage-grouse habitats.
Conceptually, if rangewide monitoring identifies increasing sagebrush availability and improving vegetation
conditions, decreasing disturbance, and a stable or increasing, there is evidence that the BLM’s goal to
conserve and maintain habitats for healthy populations and connectivity of populations have been met.
Conversely, where information indicates that sagebrush is decreasing and vegetation conditions are
degrading, disturbance in sage-grouse areas is increasing, and/or populations are declining relative to the
baseline, there is evidence that the BLM’s goal is not being achieved. Given the variety of measures this
Framework outlines, the inherent challenges of establishing cause-and-effect relationships in mixed
ownership landscapes and the complexity of population dynamics, such straight forward interpretations are
expected to be minimal. To the best of the BLM’s ability, factors driving observed changes will be identified
and discussed when each measure is examined and synthesized with BLM’s role in observed change identified
(ie. Were changes due to drought or other climactic drives or directly related to BLM’s management).

The information collected under the six land use plan questions of this monitoring framework will be
leveraged in the broader land use plan effectiveness evaluation required in 43 CFR 1610.4-9 and as described
in the BLM Land Use Planning Handbook (BLM H-1601-1, 2005). BLM State Offices will include sage-grouse
specific sections in these evaluations of effectiveness for areas where sage-grouse management goals and
objectives are applicable. The complexity of these evaluations may be based on the amount of sage-grouse
habitats within the area, known issues within sage-grouse habitats or other factors deemed important by the
State Office. The sage-grouse specific components of these evaluations will include, at a minimum, the
information collected to inform the six land use plan measures. Additional local information that supports
or clarifies the conclusions or effectiveness summaries shall also be considered. Information from the range

wide effectiveness section of this monitoring framework will be used to inform the effectiveness evaluation
at the land use plan level as applicable. This information will also be used to place the field office’s effectiveness
evaluation conclusions in context with how the implementation of sage-grouse management decisions are
supporting the overall BLM’s goals to conserve and manage greater sage-grouse habitats to support
persistent, healthy populations, consistent with BLM’s sensitive species policy and in cooperation with other
conservation partners and maintain existing connectivity between sage-grouse populations. The
interdisciplinary team will develop and recommend a suite of actions, as appropriate, the BLM can take to
address any conclusions made within the sage-grouse portion of the larger effectiveness evaluation. These
recommendations may vary from land use plan implementation changes to land use plan revision as described
in the Land Use Planning Handbook, section VI.
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APPENDIX A. LANDFIRE ECOLOGICAL SYSTEMS CAPABLE OF SUPPORTING SAGEBRUSH

Table Al. Ecological systems in BpS and EVT capable of supporting sagebrush vegetation
and capable of providing suitable seasonal habitat for Greater Sage-Grouse.

Sagebrush Vegetation that the

Sagebrush (SB) or

Ecological System Ecological System has the Capability of Sagebrush
Producing Associated (SBA)

Colorado Plateau Mixed Low Artemisia arbuscula ssp. longiloba SB
Sagebrush Shrubland Artemisia bigelovii

Artemisia nova

Artemisia frigida

Artemisia tridentata ssp. wyomingensis
Columbia Plateau Low Sagebrush Artemisia arbuscula SB
Steppe Artemisia arbuscula ssp. longiloba

Artemisia nova
Columbia Plateau Scabland Artemisia rigida SBA
Shrubland
Columbia Plateau Steppe and Artemisia spp. SBA
Grassland
Great Basin Xeric Mixed Sagebrush  Artemisia arbuscula ssp. longicaulis SB
Shrubland Artemisia arbuscula ssp. longiloba

Artemisia nova

Artemisia tridentata ssp. wyomingensis
Inter-Mountain Basins Big Sagebrush  Artemisia tridentata ssp. tridentata SB
Shrubland Artemisia tridentata ssp. xericensis

Artemisia tridentata ssp. vaseyana

Artemisia tridentata ssp. wyomingensis
Inter-Mountain Basins Big Sagebrush  Artemisia cana ssp. cana SB
Steppe Artemisia tridentata ssp. tridentata

Artemisia tridentata ssp. xericensis

Artemisia tridentata ssp. wyomingensis

Artemisia tripartita ssp. tripartita

Artemisia frigida
Inter-Mountain Basins Curl-Leaf Artemisia tridentata ssp. vaseyana SBA
Mountain Mahogany Woodland Artemisia arbuscula

Artemisia tridentata
Inter-Mountain Basins Curl-Leaf Artemisia tridentata ssp. vaseyana SBA
Mountain Mahogany Shrubland Artemisia arbuscula

Artemisia tridentata
Inter-Mountain Basins Mixed Salt Artemisia tridentata ssp. wyomingensis SBA
Desert Scrub Artemisia spinescens
Inter-Mountain Basins Montane Artemisia tridentata ssp. vaseyana SB
Sagebrush Steppe Artemisia tridentata ssp. wyomingensis

Artemisia nova

Artemisia arbuscula

Artemisia tridentata ssp. spiciformis
Inter-Mountain Basins Semi-Desert Artemisia tridentata SBA
Shrub-Steppe Artemisia bigelovii

Artemisia tridentata ssp. wyomingensis
Northwestern Great Plains Mixed Artemisia cana ssp. cana SBA

Grass Prairie

Artemisia tridentata ssp. vaseyana
Artemisia frigida
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Sagebrush Vegetation that the Sagebrush (SB) or
Ecological System Ecological System has the Capability of Sagebrush
Producing Associated (SBA)

Northwestern Great Plains Artemisia cana ssp. cana SBA
Shrubland Artemisia tridentata ssp. tridentata

Artemisia tridentata ssp. wyomingensis
Rocky Mountain Gambel Oak-Mixed  Artemisia tridentata SBA
Montane Shrubland
Rocky Mountain Lower Montane- Artemisia nova SBA
Foothill Shrubland Artemisia tridentata

Artemisia frigida
Western Great Plains Sand Prairie Artemisia cana ssp. cana SBA
Wyoming Basins Dwarf Sagebrush Artemisia arbuscula ssp. longiloba SB
Shrubland and Steppe Artemisia nova

Artemisia tridentata ssp. wyomingensis

Artemisia tripartita ssp. rupicola
Artemisia tridentata ssp. vaseyana Artemisia tridentata ssp. vaseyana SB
Shrubland Alliance (EVT only)
Quercus gambelii Shrubland Alliance Artemisia tridentata SB
(EVT only)

APPENDIX B. DATA ACCURACY ASSESSMENTS FOR LANDFIRE AND RCMAP

LANDFIRE Agreement Assessment

In the monitoring framework we will use the most recent version of LANDFIRE EVT data (EVT 2.2.0) which
currently is based on the 2016 EVT Remap with updates due to disturbances. The 2016 EVT Remap data
were reviewed using agreement assessments that compared individual sample field plots with EVT classes
for pixels at plot locations using the Auto-Key EVT assignment. The plot data used for the agreement
assessment was not used in the 2016 remap process by LANDFIRE so this was formulated as the most
independent and robust test possible for the data. More details of this process are here:
https://landfire.gov/remapevt_assessment.php.

Agreement assessments of all classes of data in northwest (NW) and southwest (SW) GeoAreas provide
overall results of 47% and 42% respectively (Table B1). However, for GRSG purposes we also aggregated
all classes into sagebrush (SB), sagebrush associated (SBA), or nonhabitat using LANDFIRE’s process of
collapsing categories. This aggregation caused the agreement assessments to increase substantially for both
the NW and SW GeoAreas (Table Bl).

Table Bl. Agreement assessments of sagebrush (SB), sagebrush associated (SBA),
nonhabitat, and overall classes in LANDFIRE EVT data showing the increased accuracy
estimated when classes are grouped.

GeoAreas SB SBA S:Ba Rd Nonhabitat Overall
NW 85% 49% 86% 92% 47%
SW 75% 45% 71% 92% 42%

RCMAP Accuracy Assessment

Rigge et al (2020) accuracy metrics, using 1860 independent field measurements, are shown in the table
under Published. The BLM-conducted accuracy assessment used more than 3,000 data points from the AIM
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2.0 database in 202 | and compared them to RCMAP 2020 predictions that used training data to 2019 (Savage
and Slyder, 2022).

Table B2. Results of RCMAP published and BLM-conducted accuracy assessments (Savage
and Slyder, 2022). R2 is the coefficient of determination; RMSE is the root mean squared
error; and MAE is the mean absolute error.

Published BLM-conducted
Indicator
R2 RMSE MAE R2 RMSE MAE
Annual Herbaceous 0.58 9.8 - 0.13 14.21 7.59
Sagebrush 0.4 7.5 - 0.33 8.41 5.51
Trees - - - - -

APPENDIX C. LITERATURE SUMMARY OF CONIFER EFFECTS ON SAGE-GROUSE

Table Cl. Summary of the literature on the effects of conifer cover on GRSG.

* Distance No
Name Conifer State Leks Nesting Brood Rearing | Season
/Area .
Cover Given
Baruch- >4% - OR No active - - -
Mordo et leks
al 2013
Baxter et | - - uT - - Selected areas -
al 2017 far from trees
Beers et <2%, 400m, NV Summer & breeding
al. 2022 <1 1%, 800m uT Winter
<4% Year-round, selected for sagebrush patch contiguity
Brussee 0% - NV - - Preferredno P} | -
et al. 2022 to |-10% conifer
Casazza <5% 79 ha (20 | CA - - SG avoided PJ at | -
etal 2011 | (threshold | acre, large scale, but
was 160m models were
selected radius); unsuccessful at
by the 226.8 ha explaining this
scientists (560 acre,
based on 850m
Miller et al | radius)
2005)
Coateset | <2% - CA - - - SG
al 2017 tolerate
<2%
but less
may be
better
for
survival
Cook et 4% 1000m uT Lower - -
al 2017 >3 % 800m suitability Lower suitability
Doherty - 100m MT, - Strong avoidance - -
etal 2010 WY of conifer within
Doherty MZs | Strong neg relationship between SG occurrence and tree
etal 2016 canopy cover
2024 Greater Sage-grouse Land Use Plan Amendments and EIS 7-27



Appendix 7. Greater Sage-grouse Monitoring Framework

* Distance No
Name Conifer State Leks Nesting Brood Rearing | Season
|Area .
Cover Given
Doherty >3% 560m OR Lower - - -
et al 2021 suitability
Fedy etal | - - WY SG avoided forested areas
2014
Gibson et | >30%, 1000m NV - Avoided - -
al 2015 10-30% 10-30% areas
were selected
Nisbet et | 0% - NV Lek model | - - -
al 1983 uT preference
for sites
with no
conifer
Olsenet | - - OR SG population increased where conifer was removed, suggest
al 2021 limit to < 10% cover
Picardiet | - - uT Modeled relationship found that areas with no conifer cover
al 2020 would be selected and areas with high conifer cover would be
avoided
Roth etal | - - NV - SG selected PJ - -
2022 class (1-10%) was
below average
Sandford >4% - uT - Less suitable for - -
etal 2017 nesting habitat
Severson | > 3%, 800m OR - Lower suitability, - -
etal 2017 | >4% Marginal/unsuitable
Westover | - - uT SG avoided areas with hi % trees
etal 2016 SG broods found further from trees
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