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Appendix M.1
 

Mitigation Measures and Conservation Actions
 
For
 

Greater Sage-Grouse Habitat
 

Introduction 

These Mitigation Measures and Conservation Actions for Greater Sage-Grouse Habitat are a compilation of management 

strategies and project design features employed by the Bureau of Land Management (BLM) to mitigate impacts from 

surface disturbance in priority and general sage-grouse habitat in order to meet the goals and objectives set forth in the 

BLM National Sage-grouse Conservation Strategy and in individual land use plans. They apply to activities such as road 

or pipeline construction, range improvements, and permitted land uses or recreation activities. These guidelines are 

presented as an appendix for easy reference as they apply to many resources and were derived from many laws and other 

guidelines such as the Management Plan and Conservation Strategies for Sage-grouse in Montana, the BLM National 

Technical Team Report (WO IM No. 2012-044, BLM National Greater Sage-Grouse Land Use Planning Strategy), 

Western Association of Fish and Wildlife Agencies (WAFWA), Conservation Strategy for Greater Sage-grouse, and 

others. These Mitigation Measures and Conservations Actions must be used in accordance with the “no net unmitigated 

loss” standard enunciated in Chapter 2, and in Appendix M.4, Greater Sage-Grouse Mitigation. 

The guidelines are primarily included to provide consistency within the Montana/Dakotas BLM in how management 

practices and requirements are identified and applied to avoid and mitigate environmental impacts and resource and land 

use conflicts in Greater Sage-Grouse habitat. Consistency in this sense does not mean that identical requirements would 

be applied for all similar types of land use activities, nor does it mean that the requirements or guidelines for a single 

land use activity would be identical in all areas. 

There are two ways the mitigation guidelines are used in the RMP and EIS process: (1) as part of the planning criteria in 

developing the RMP alternatives; and (2) in the analytical processes of both developing the alternatives and analyzing 

the impacts of the alternatives. In the first case, an assumption is made that any one or more of the mitigation measures 

or conservation actions will be appropriately included as conditions of relevant actions being proposed or considered in 

each alternative. In the second case, the mitigations are used (1) to develop a baseline for measuring and comparing 

impacts among the alternatives; (2) to identify other actions and alternatives that should be considered; and (3) to help 

determine whether more stringent or less stringent mitigations should be considered. 

The EIS for the RMP does not decide or dictate the exact wording or inclusion of these guidelines. Rather, the 

guidelines are used in the RMP and EIS process as a tool to help develop the RMP alternatives and to provide a baseline 

for comparative impact analysis in arriving at RMP decisions. These guidelines will be used in the same manner in 

analyzing activity plans and other site-specific proposals. These guidelines and their wording are matters of policy. As 

such, specific wording is subject to change primarily through administrative review, not through the RMP and EIS 

process. Any further changes that may be made in the continuing refinement of these guidelines and any development of 

program-specific standard stipulations will be handled in another forum, including appropriate public involvement and 

input. 

Purpose 

The purpose of these mitigation measures and conservation actions is to mitigate impacts from surface disturbance in 

priority and general sage-grouse habitat in order to meet the goals and objectives set forward in the BLM National Sage-

grouse Conservation Strategy and in individual land use plans. Application of mitigation measures and conservation 

actions will reserve for the BLM the right to modify the operations of surface-disturbing and/or disruptive activities as 
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part of the statutory requirements for environmental protection. Those measures selected for implementation will be 

identified in the Record of Decision (ROD) or Decision Record (DR) for those activities and will inform a potential 

lessee, permittee, or operator of the requirements that must be met when using BLM lands and minerals. These measures 

have been written in a format that will allow for either their direct use as stipulations or operating standards and/or in 

addition to specific or specialized mitigation following the submission of a detailed development plan or other project 

proposal and an environmental analysis. These operating standards are given as acceptable methods for mitigating 

anticipated effects and achieving the desired plan outcomes but are not prescribed as the only method for achieving the 

outcomes. 

Those resource activities or programs currently without a standardized set of permit or operation stipulations can use the 

mitigation measures and conservation actions for Greater Sage-Grouse as stipulations or as conditions of approval, or as 

a baseline for developing specific stipulations for a given activity or program. Resource activities or programs with a 

standardized set of permit or operation stipulations will also use Mitigation Measures and Conservation Actions for 

Greater Sage-Grouse Habitat. 

These mitigation measures and conservation actions are primarily written for priority sage-grouse habitats. Within 

general habitat the mitigation measures and conservation actions applied are determined at a project-by-project level and 

may be similar in many cases to the priority habitat measures. A selection of mitigation measures and conservation 

actions for general habitat is also included for some programs. At the project level, in order to prioritize certain general 

habitat areas over marginal or substandard sage-grouse habitat areas, consideration should be given to: 

 The capability of the habitat to provide connectivity among priority areas. 

 Habitats occupied by sage-grouse where enhancing general sage-grouse habitat can offset losses to habitat 

and/or populations elsewhere within the habitat. 

 The potential to replace lost priority habitat or needed changes in total priority habitat due to perturbations 

and/or disturbances, providing connectivity between priority areas, and restoring historical habitat functionality 

to support meeting objectives to maintain or enhance connectivity. 

Threats to Greater Sage-Grouse and Their Habitat 

A number of threats and risks to Greater Sage-Grouse and their habitat have been identified during conservation 

planning efforts and assessments. Range wide issues were covered in listing decisions made by the U.S. Fish and 

Wildlife Service in 2007 and 2010. In addition, the BLM National Technical Team Report (WO IM No. 2012-044) 

covered BLM program areas with the potential to impact Greater Sage-Grouse populations. The 2005 Management Plan 

and Conservation Strategies for Sage-Grouse in Montana - Final identified twelve major issues: 

 Fire Management 

 Grazing Management 

 Harvest Management 

 Noxious Weed Management 

 Mining and Energy Development 

 Outreach and Education 

 Power Lines and Generation Facilities 

 Predation 

 Recreational Disturbance 

 Roads and Motorized Vehicles 

 Vegetation 

 Managing Other Wildlife in Sage-Grouse Habitats 

Conservation Actions 

These mitigation measures and conservation actions for Greater Sage-Grouse would be implemented on a project-

specific basis in sage-grouse priority habitat, depending on the specific characteristics of the project area and the types of 

disturbance being proposed. They may not be appropriate to implement in all cases. The mitigation would be 
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requirements, procedures, management practices, or design features that the BLM, through issuance of the Record of 

Decision (ROD), would adopt as operational requirements. The BLM may add additional site-specific restrictions as 

deemed necessary by further environmental analysis and as developed through coordination with other federal, state, and 

local regulatory and resource agencies. Because mitigation measures change or are modified based on new information, 

the guidelines will be updated periodically. 

In the very early stages of the development of siting and design plans, project developers shall coordinate with 

appropriate federal, state, and local agencies that regulate activities that affect Greater Sage-Grouse and their habitats to 

determine what expected level of mitigation will be needed to ensure the RMP goals and objectives can be met within 

the proposed action. An environmental review shall demonstrate how the mitigation measures and conservation actions 

being applied to the project lead to impacts (direct, indirect, and cumulative) that do not cause the BLM to authorize 

actions that would exceed habitat level thresholds causing goals and objectives for the priority area to not be met. This 

will analyze at the project level at least two considerations to examine functionality of sage-steppe systems and 

thresholds where populations are known to be impacted: 

	 At the landscape scale, priority areas should be maintained with enough land cover composed of adequate 

sagebrush habitat to provide Greater Sage-Grouse needs to meet priority habitat objectives. This is measured 

using broad-scale habitat classification to determine the amount of potential habitat based on ecological sites 

against habitat lost to permanent to short-term habitat loss from disturbances such as agricultural tillage, fire, 

etc. 

	 At the local population scale discrete anthropogenic disturbances should be avoided, minimized, or mitigated to 

maintain the highest quality habitat. The actual impact to sage-grouse will depend on the amount of direct 

disturbance, the level of activity associated with the direct disturbance that leads to indirect disturbance, and the 

cumulative effects of the disturbance level, habitat loss and habitat degradation. 

In analyzing the impact from a project, consideration should be given to the type of activity, the amount of 

anthropogenic disturbance to seasonal Greater Sage-Grouse habitat utilized by the local population, and the landscape 

context. The BLM will analyze and disclose how permitted actions, including included mitigation measures and 

conservation actions, affect the ability of priority area goals and objectives to be met and ensure permitted activities are 

in conformance with the RMP. 

Priority Habitat 

Travel Management 

Travel management should evaluate, during site-specific travel planning, the need for permanent or seasonal road or area 

closures to protect Greater Sage-Grouse priority habitat areas. 

Use existing roads or realignments to access valid existing rights that are not yet developed. If valid existing rights 

cannot be accessed via existing roads, then any new roads would be constructed to the absolute minimum standard 

necessary. 

Allow no upgrading of existing routes that would change route category (road, primitive road, or trail) or capacity unless 

the upgrading would have minimal or beneficial impacts on Greater Sage-Grouse habitat, is necessary for motorist 

safety, or eliminates the need to construct a new road. 

Reclaim roads, primitive roads and trails not designated in travel management plans. This also includes primitive 

route/roads that were not designated in Wilderness Study Areas and within lands with wilderness characteristics that 

have been selected for protection. 

When reclaiming roads, primitive roads and trails, use appropriate seed mixes and consider the use of transplanted 

sagebrush. 

Mitigation Measures and Conservation Actions for Greater Sage-Grouse Habitat 1507 
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Evaluate impacts of existing roads, including two-tracks, in relation to known lek locations and Greater Sage-Grouse 

winter ranges. 

Consider the use of speed bumps where appropriate to reduce vehicle speeds near leks, such as during oil and gas 

development. 


Manage on-road travel and OHV use in sage-grouse habitat to avoid disturbance during critical times such as winter, 

breeding and nesting periods.
 

Plan or permit organized events to avoid impacts to Greater Sage-Grouse. 


Manage motorized and mechanized travel to minimize impacts to Greater Sage-Grouse and their habitat by developing
 
standards for future roads to give to BLM, FS, BIA, state, county, and private parties.
 

Manage motorized and mechanized travel to minimize impacts to Greater Sage-Grouse by enforcement of existing OHV
 
and travel management plans.
 

Provide educational opportunities for users of OHVs dealing with the possible effects they may have on Greater Sage-

Grouse. 


Develop a transportation management plan across ownership boundaries in Greater Sage-Grouse habitats.
 

Participate in travel planning efforts and educate the general public about the impacts of roads on Greater Sage-Grouse
 
and their habitat. 


Consider buffers, removal, realignment, or seasonal closures where appropriate to avoid degradation of habitat. 


Reclaim closed roads with locally adapted native plant species beneficial to sage-grouse.
 

Close and reclaim travel ways in sage-grouse habitat where appropriate.
 

Recreation 

Document leks where recreational viewing is occurring. 

Provide educational materials to the public describing effects of concentrated recreational activities and the importance 

of seasonal ranges to Greater Sage-Grouse. 

Issue special use permits for certain activities with distance and timing restrictions to maintain the integrity of breeding, 

nesting and winter habitat. 

Lands and Realty 

Within designated ROW corridors encumbered by existing ROW authorizations, new ROWs should be co-located to the 

extent practical and feasible with the entire footprint of the proposed project within the existing disturbance associated 

with the authorized ROWs. 

Subject to valid, existing rights, where new ROWs associated with valid existing rights are required, co-locate new 

ROWs within existing ROWs or where it best minimizes Greater Sage-Grouse impacts. Use existing roads, or 

realignments as described above, to access valid existing rights that are not yet developed. If valid existing rights cannot 

be accessed via existing roads, then build any new road constructed to the absolute minimum standard necessary. 

Upon project completion, roads used for commercial access on public lands would be reclaimed unless, based on site-

specific analysis, the route provides specific benefits for public access and does not contribute to resource conflicts. 

Mitigation Measures and Conservation Actions for Greater Sage-Grouse Habitat 1508 
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For powerlines: 

 Document the segment(s) of line detrimental to Greater Sage-Grouse. 

 Determine by cooperative action – agencies, utilities, and landowners – whether or not modification of poles to 

limit perching will prevent electrocution of raptors and decrease predation on Greater Sage-Grouse. 

 Emphasize the following if perch prevention modifications do not work to protect Greater Sage-Grouse and 

sagebrush habitat: 

o	 reroute the line using distance, topography, or vegetative cover; or 

o bury the line. 

 Explore opportunities for technical assistance and funding. 

 Remove power line when use is completed. 

 Encourage the use of off-grid systems such as solar, natural gas micro-turbines, and wind power where feasible 

in sage-grouse habitats. 

 Use the best available information for siting power lines on important breeding, brood-rearing, and winter 

habitat in an appropriate vicinity of the proposed line. 

	 Initiate collision prevention measures using guidelines (Avian Power Line Action Committee 1994) on 

identified segments. Measures are subject to restriction or modification for wind and ice loading or other 

engineering concerns, or updated collision prevention information. 

	 Remove power lines that traverse sage-grouse habitats when facilities being serviced are no longer in use or 

when projects are completed. 

Livestock Grazing 

Conducting Land Health Assessments and Permit 

Renewals in Priority Greater Sage-Grouse Habitat 

Land Health Assessments 

When conducting land health assessments: 

	 Prioritize allotments that have the best opportunities for conserving, enhancing or restoring habitat for sage‐
grouse. 

	 Include (at a minimum) indicators and measurements of structure/condition/composition of vegetation specific 

to achieving sage‐grouse habitat objectives (Doherty, et al. 2011). If local/state seasonal habitat objectives are 

not available, use sage‐grouse habitat recommendations from Connelly, et al. (2000b) and Hagen, et al. 2007. 

Permit Renewals 

When conducting permit renewals: 

	 If an effective grazing system that meets sage‐grouse habitat requirements is not already in place, analyze at 

least one alternative that conserves, restores or enhances sage‐grouse habitat in the NEPA document prepared 

for the permit renewal if the size of the allotment and/or cooperative opportunities warrant it. 

	 Work cooperatively on integrated ranch planning within sage-grouse habitat so ranch operations with deeded 

BLM allotments can be planned as single units. 

	 Analyze springs, seeps and associated pipelines to determine if modifications are necessary to maintain the 

continuity of the predevelopment riparian area within priority sage‐grouse habitats. Make modifications where 

necessary, considering impacts to other water uses when such considerations are neutral or beneficial to sage‐
grouse.  Only authorize new spring or seep developments where the impacts to sage-grouse would be neutral or 

beneficial. 

	 Evaluate the role of existing seedings that are currently composed of primarily introduced perennial grasses in 

and adjacent to priority sage‐grouse habitats to determine if they should be restored to sagebrush steppe for 

sage‐grouse. If these seedings are part of an AMP/Conservation Plan or if they provide value in conserving or 

enhancing the rest of the priority habitats, then no restoration would be necessary. Assess the compatibility of 

Mitigation Measures and Conservation Actions for Greater Sage-Grouse Habitat 1509 



     

       

            

   

           

     

         

             

           

             

    

 

            

          

            

     

 

      

        

     

      

         

           

 

        

 

            

            

            

   

        

           

            

             

 

 

    

 

             

        

          

          

       

 

        

 

              

           

 

    

 

         

           

           

 

  

 

           

Appendix M.1	 HiLine Proposed RMP/Final EIS 

these seedings for sage‐grouse habitat or as a component of a grazing system during the land health assessments 

(Davies, et al. 2011). 

 Evaluate existing structural range improvements and location of supplements (salt or protein blocks) to make 

sure they conserve, enhance or restore sage‐grouse habitat. 

o	 This includes evaluating methods to reduce outright sage‐grouse strikes and mortality, through 

removing, modifying or marking fences in high risk areas within priority sage‐grouse habitat based on 

proximity to lek, lek size, and topography (Christiansen 2009, Stevens 2011). 

	 Monitor for, and treat invasive species associated with existing range improvements (Gelbard and Belnap 2003 

and Bergquist, et al. 2007). 

Include terms and conditions on grazing permits and leases that assure plant growth requirements are met, and residual 

forage remains available for Greater Sage-Grouse hiding cover. Utilize techniques appropriate for uplands vs. 

riparian/meadow areas and enhancement vs. reclamation/restoration. Across all these types of projects consider singly, 

or in combination, changes as necessary: 

 Season or timing of use;
 
 Numbers of livestock (includes temporary non‐use or livestock removal);
 
 Distribution of livestock use;
 
 Intensity of use (utilization or stubble height objectives)
 
 Kind of livestock (e.g., cattle, sheep, horses, llamas, alpacas and goats)
 
 Class of livestock (e.g., yearlings versus cow calf pairs)
 

Within riparian areas specifically, consider practices such as: 

	 Within priority sage‐grouse habitat, reduce hot season grazing on riparian and meadow complexes to promote 

recovery or maintenance of appropriate vegetation and water quality. Utilize fencing/herding techniques or 

seasonal use or livestock distribution changes to reduce pressure on riparian or wet meadow vegetation used by 

sage‐grouse in the hot season (summer). 

	 Ensure the sustainability of desired soil conditions and ecological processes within upland plant communities 

following implementation of strategies to protect riparian areas. This can be achieved by: 

o	 protecting natural wet meadows and springs from over-use while developing water for livestock, and 

o	 planning the location, design, and construction of new fences to minimize impacts on Greater Sage-

Grouse. 

Range Management Mitigation Measures and Conservation Actions 

Design any new structural range improvement and location of supplements (salt or protein blocks) to conserve, enhance, 

or sage-grouse habitat through an improved grazing management system relative to sage-grouse objectives. Structural 

range improvements in this context include, but are not limited to: cattleguards, fences, exclosures, corrals, or other 

livestock handling structures; pipelines, troughs, storage tanks (including moveable tanks used in livestock water 

hauling), windmills, ponds/reservoirs, solar panels, and spring developments. 

Discourage concentration of livestock on sage-grouse leks and winter habitat. 

If portions of existing fences are found to pose a threat to Greater Sage-Grouse, mitigate through moving or modifying 

posts, increasing the visibility of the fences by flagging, or by designing “take-down” fences. 

Pesticides and Herbicides Use 

 Evaluate ecological consequences of using pesticides to control grasshoppers or other insects. 

 Evaluate ecological consequences of broadcast herbicide use on forbs and other important sage-grouse foods.
 
 Minimize use of pesticides and herbicides in Greater Sage-Grouse nesting, breeding and brood-rearing habitat.
 

Noxious Weed Management 

 Promote measures that prevent the introduction and spread of weed seeds and other reproducing plant parts. 

Mitigation Measures and Conservation Actions for Greater Sage-Grouse Habitat 1510 
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 Develop and implement management techniques that minimize the risk of infestation. 

 Where feasible, isolate livestock from known infestations and avoid vehicle movement through infested areas. 

 Use weed-free seed for reestablishment of vegetation. 

 Eliminate unnecessary soil disturbance and vehicle access/movement into occupied Greater Sage-Grouse 

habitat. 

 Limit vehicle use to established roads only. 

 Regularly monitor access points and roads for weed establishment. 

 Develop partnerships with regional public and private land management units. 

 Establish goals and set priorities that encompass the needs of both livestock and wildlife managers so all parties 

are working under a similar plan. 

 Conduct monitoring and develop follow-up procedures for treated areas. 

 Educate all field personnel on weed identification, the manner in which weeds spread, and methods of treating 

weed infestations. 

 Employ integrated weed management treatment methods such as a combination of biological and cultural, such 

as grazing, mowing, or seeding treatments in conjunction with herbicides to manage weeds in Greater Sage-

Grouse habitat. 

 Use the most selective herbicides where chemical treatment is appropriate, to minimize loss of non-target plant 

species. 

 Restore plant communities with desired species adapted to the site, using proven management techniques where 

biologically feasible. A restoration program may be necessary if conditions prevent natural plant species. 

Fluid Minerals 

In cases where federal oil and gas leases have been issued without adequate stipulations for the protection of Greater 

Sage-Grouse or their habitats being provided in the applicable RMP decision, as revised or amended, include mitigation 

measures and conservation actions as permit conditions of approval (COAs) when approving exploration and 

development activities through completion of the environmental record of review or an environmental assessment, as 

appropriate (43 CFR 3162.5). 

General or typical COAs are mitigation measures that may be required when processing Applications for Permits to Drill 

(APDs), Sundry Notice Drilling Plans, and Surface Use Plans when they are: 1) not specifically addressed in those plans 

or existing lease stipulations; and 2) needed to mitigate impacts to resource values identified at the onsite inspection or 

during review of the plans. The use of COAs is intended to reduce, mitigate, or minimize impacts from development but 

they do not necessarily avoid or preclude resulting significant impacts from the project. 

The COAs also allow the BLM to prescribe resource protection measures for lands that were previously leased with 

varying sets of lease stipulations. However, for lands that are already leased, BLM restrictions on development, not 

required to comply with existing laws, must be reasonable and consistent with existing lease rights. The COAs must not 

constrain or restrict development beyond the measures anticipated or authorized by the lease terms or regulations and/or 

interfere with the lessee’s opportunity to economically recover the oil and gas resources, considering the lease as a 

whole. 

Evaluation of these COAs will consider during the NEPA process: 

 Whether the conservation measure is “reasonable” (43 CFR 3101.1‐2) and consistent with valid existing rights; 

 Whether the action is in conformance with the approved RMP; and 

 The effectiveness of the mitigation measures proposed. 

When incorporated into BLM’s program in the Record of Decision (ROD), mitigation approaches and conservation 

practices detailed in the Surface Use Plan of Operations (see 43CFR 3162-1(f)) shall address, at a minimum, the 

proposed project’s anticipated noise, density and amount of disturbance, mechanical movement (e.g., pumpjacks), 

permanent and temporary facilities, traffic, phases of development over time, offsite mitigation, and expected periods of 

use. Following larger-scale considerations for minimizing impacts to Greater Sage-Grouse this section contains BMPs 

that will be included, as applicable, as COAs to address to categories of concern. Due to site-specific circumstances, 

some categories may not apply to some projects and/or may require slight variations from the approach described. It is 
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anticipated the applicability and/or variation in approach will be limited to project siting and configuration. Additional 

mitigation measures may be identified and required during individual planning. Applicants will be required to discuss 

any proposed variations with BLM staff. All variations will require appropriate analysis and disclosure as part of future 

project authorizations. Those design features that do not apply to a given project will need to be described as part of the 

project file along with an appropriate rationale. 

The following hierarchical approach and guidelines should be followed during project development to address these and 

other areas of concern for Greater Sage-Grouse: 

Density and Amount of Disturbance 

Do not allow new surface occupancy on Federal leases within priority habitat areas, including winter concentration 

areas during any time of the year (Doherty, et al. 2008, Carpenter, et al. 2010). Where this is not possible due to 

valid existing rights and development requirements for the specific geologic and fluid mineral resources, consider 

the following disturbance and surface occupancy limits to the extent practicable: 

If the lease is partially or entirely within priority habitat areas: 

	 Subject to topographic and other environmental constraints, require any development within priority habitat 

to be placed in the area least harmful to sage-grouse based on vegetation, topography, or other habitat 

features. 

	 To the extent possible and consistent with valid existing rights, limit disturbances to an average of one site 

per 640 acres on average, with no more than 3% direct surface disturbance in the analysis area. 

	 When additional mitigation is necessary, conduct it in the impacted priority sage‐grouse habitat areas when 

possible or, if that is not possible, in general sage‐grouse habitat with the ability to increase sage‐grouse 

populations tied to the impacted priority area(s). 

Breeding and Nesting Habitat 

To limit impacts to breeding and nesting habitat, surface-disturbing and disruptive activities shall be prohibited or 

restricted within 2 miles of a lek consistent with valid existing rights. If the entire lease is entirely within the 2‐mile 

perimeter of a lek, require any development to be placed at the part of the lease farthest from the lek, or based 

depending on topography and other habitat features, in an area demonstrably the least harmful to sage‐grouse. 

To ensure comprehensive planning relative to sage-grouse conflicts, complete Master Development Plans or PODS 

during planning and review of projects involving multiple proposed disturbances within a logical geographic area, 

with an exception for individual wildcat (exploratory) wells. 

Encourage unitization when deemed necessary for proper development and operation of an area or to facilitate more 

orderly (e.g., phased and/or clustered) development as a means of minimizing adverse impacts to sage‐grouse (see 

Federal Lease Form, 3100‐11, Sections 4 and 6). 

Brood-Rearing Habitat 

Apply a seasonal timing restriction on exploratory drilling that avoids construction, drilling, completion, and 

reclamation surface‐disturbing activities during the nesting and early brood‐rearing seasons in all priority sage‐
grouse habitats for this period. 

Best Management Practices for Fluid Mineral Development 

Prioritize pad development based on suitability of habitat; construct pads that are in less suitable habitat (i.e., along 

existing roadways or within degraded habitats) during the breeding season, and construct pads located in more suitable 

habitat prior to or after the critical breeding season. 

Avoid sagebrush, but if disturbance is necessary, interim reclamation should include sage plantings/seedings and/or the 

use of minimum disturbance practices to protect sage on well pads and pipelines. 
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Roads 

	 Design roads to an appropriate standard no higher than necessary to accommodate their intended purpose. 

	 Locate roads to avoid important areas and habitats. 

	 Coordinate road construction and use among ROW holders. 

	 Construct road crossing at right angles to ephemeral drainages and stream crossings. 

	 Establish speed limits on BLM system roads to reduce vehicle/wildlife collisions or design roads to be driven at 

slower speeds. 

 Establish trip restrictions or minimization through use of telemetry and remote well control (e.g., Supervisory 

Control and Data Acquisition). 

 Do not issue ROWs to counties on newly constructed energy development roads, unless for a temporary use 

consistent with all other terms and conditions included in this document. 

	 Restrict vehicle traffic to only authorized users on newly constructed routes (use signing, gates, etc.) 

	 Use dust abatement practices on roads and pads. 

	 Close and reclaim duplicate roads. 

Operations 

	 Cluster disturbances, operations (fracture stimulation, liquids gathering, etc.), and facilities. 

	 Use directional and horizontal drilling to reduce surface disturbance. 

	 Place infrastructure in already disturbed locations where the habitat has not been restored. 

	 Consider using oak (or other material) mats for drilling activities to reduce vegetation disturbance and for roads 

between closely spaced wells to reduce soil compaction and maintain soil structure to increase likelihood of 

vegetation reestablishment following drilling. 

	 Apply a phased development approach with concurrent reclamation. 

	 Place liquid gathering facilities outside of priority areas. Have no tanks at well locations within priority areas 

(minimizes perching and nesting opportunities for ravens and raptors and truck traffic). Pipelines must be under 

or immediately adjacent to the road (Bui et al. 2010). 

	 Restrict the construction of tall facilities and fences to the minimum number and amount needed. 

	 Site and/or minimize linear ROWs to reduce disturbance to sagebrush habitats. 

	 Place new utility developments (power lines, pipelines, etc.) and transportation routes in existing utility or 

transportation corridors. 

	 Bury distribution power lines. 

	 Corridor power, flow, and small pipelines under or immediately adjacent to roads. 

	 Design or site permanent structures which create movement (e.g., a pumpjack) to minimize impacts to Greater 

Sage-Grouse. 

	 Cover (e.g., fine mesh netting or use other effective techniques) all drilling and production pits and tanks 

regardless of size to reduce Greater Sage-Grouse mortality. 

 Equip tanks and other above-ground facilities with structures or devices that discourage nesting of raptors and 

corvids. 

	 Control the spread and effects of non-native plant species (e.g., by washing vehicles and equipment) 

	 Mitigate pit and impoundment construction to reduce or eliminate threats from West Nile virus. 

	 Limit noise to less than 10 decibels above ambient measures (20-24 dBA) at sunrise at the perimeter of a lek 

during active lek season (Patricelli, et al. 2010; Blickley, et al. In preparation). 

	 Require noise shields when drilling during the lek, nesting, brood-rearing, or wintering season. 

	 Fit transmission towers with anti-perch devices (Lammers and Collopy 2007). 

	 Locate new compressor stations outside priority habitats and design them to reduce noise that may be directed 

towards priority habitat. 

	 Clean up refuse. 

Reclamation 

	 Include objectives for ensuring habitat restoration to meet Greater Sage-Grouse habitat needs in reclamation 

practices/sites. Address post-reclamation management in reclamation plan such that goals and objectives are to 

protect and improve Greater Sage-Grouse habitat needs. 

Mitigation Measures and Conservation Actions for Greater Sage-Grouse Habitat 1513 



     

       

             

     

          

         

         

 

 
 

           

               

 

 

      

          

 

          

 

     

 

          

 

            

              

 

             

 

           

  

 

          

 

               

 

                

   

 

              

 

            

 

           

 

 

          

 

 
 

               

       

       

        

               

  

            

        

Appendix M.1 HiLine Proposed RMP/Final EIS 

 Maximize the area of interim reclamation on long-term access roads and well pads including reshaping, 

topsoiling and revegetating cut and fill slopes. 

 Restore disturbed areas at final reclamation to the pre-disturbance landforms and desired plant community. 

 Irrigate interim reclamation if necessary for establishing seedlings more quickly. 

 Utilize mulching techniques to expedite reclamation and to protect soils. 

Solid Minerals 

Recommend minimization of surface-disturbing or disrupting activities (including operations and maintenance) where 

needed to reduce the impacts of human activities on Greater Sage-Grouse habitats. Apply these measures during activity 

level planning. 

Encourage development in incremental stages to stagger disturbance; design schedules that include long-term strategies 

to localize disturbance and recovery within established zones over a staggered timeframe. 

Use off-site mitigation or purchase conservation easements with industry dollars to offset habitat losses. 

Remove facilities and infrastructure when use is completed. 

Allow no surface use in nesting habitat from March 1 through June 15. 

Restrict maintenance and related activities in Greater Sage-Grouse breeding/nesting complexes – March 1 through June 

15 – between the hours of 4:00 – 8:00 a.m. and 7:00 – 10:00 p.m. 

Allow no surface use activities within Greater Sage-Grouse wintering areas from December 1 through March 31. 

Use minimal surface disturbance to install roads and pipelines and reclaim site of abandoned wells to natural 

communities. 

Locate storage facilities, generators, and holding tanks outside the line of sight and sound of breeding habitat. 

See conservation actions related to preventing the spread of weeds and controlling infestations of noxious weeds. 

Engage industry as a partner to develop and establish new sources of seed of native plant species for restoration of sites 

disturbed by development. 

Design impoundments and manage discharge so as not to degrade or inundate leks, nesting sites, and wintering sites. 

Protect natural springs from any source of disturbance or degradation from energy-related activities. 

Provide for long-term monitoring of siting requirements to examine effects of current and future development on sage-

grouse. 

Set up a schedule for reviewing and revising siting and use criteria with industry. 

Roads 

 Design roads to an appropriate standard no higher than necessary to accommodate their intended purpose. 

 Locate roads to avoid important areas and habitats. 

 Coordinate road construction and use among ROW holders. 

 Construct road crossing at right angles to ephemeral drainages and stream crossings. 

 Establish speed limits on BLM system roads to reduce vehicle/wildlife collisions or design roads to be driven at 

slower speeds. 

 Do not issue ROWs to counties on mining development roads, unless for a temporary use consistent with all 

other terms and conditions included in this document. 
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 Restrict vehicle traffic to only authorized users on newly constructed routes (e. g., use signing, gates, etc.)
 
 Use dust abatement practices on roads and pads.
 
 Close and reclaim duplicate roads, by restoring original landform and establishing desired vegetation.
 

Operations 

 Cluster disturbances associated with operations and facilities as close as possible.
 
 Place infrastructure in already disturbed locations where the habitat has not been restored.
 
 Restrict the construction of tall facilities and fences to the minimum number and amount needed.
 
 Site and/or minimize linear ROWs to reduce disturbance to sagebrush habitats.
 
 Place new utility developments (power lines, pipelines, etc.) and transportation routes in existing utility or
 

transportation corridors. 

 Bury power lines. 

 Cover (e.g., fine mesh netting or use other effective techniques) all pits and tanks regardless of size to reduce 

Greater Sage-Grouse mortality. 

 Equip tanks and other above-ground facilities with structures or devices that discourage nesting of raptors and 

corvids. 

 Control the spread and effects of non-native plant species (Gelbard and Belnap 2003; Bergquist, et al. 2007). 

 Mitigate pit and impoundment construction to reduce or eliminate threats from West Nile virus 

 Remove or re-inject produced water to reduce habitat for mosquitoes that vector West Nile virus. If surface 

disposal of produced water continues, limit favorable mosquito habitat through reservoir design.
 
 Require Greater Sage-Grouse-safe fences around sumps.
 
 Clean up refuse.
 

Reclamation 

	 Include restoration objectives to meet Greater Sage-Grouse habitat needs in reclamation practices/sites. 

Address post-reclamation management in reclamation plan such that goals and objectives are to protect and 

improve Greater Sage-Grouse habitat needs. 

	 Maximize the area of interim reclamation on long-term access roads and well pads including reshaping, 

topsoiling and revegetating cut and fill slopes.
 
 Restore disturbed areas at final reclamation to pre-disturbance landform and desired plant community.
 
 Irrigate interim reclamation as necessary during dry periods.
 
 Utilize mulching techniques to expedite reclamation.
 

Wildfire Suppression, Fuels Management and Fire Rehabilitation 

Wildfire Suppression 

In Greater Sage-Grouse habitat areas, prioritize suppression, immediately after life and property, to conserve the habitat. 

The BLM will protect sage-grouse habitat during wildfire suppression activities as described in the National Fire 

Suppression Guidelines and the current fire management plan. 

Apply Fire Management BMPs (see WO-IM-2011-138) as appropriate. 

Fire Management Best Management Practices for Sage-Grouse Conservation 

1.	 Develop state-specific sage-grouse toolboxes containing maps, a list of resource advisors, contact information, 

local guidance, and other relevant information. 

2.	 Provide localized maps to dispatch offices and extended attack incident commanders for use in prioritizing 

wildfire suppression resources and designing suppression tactics. 
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3.	 Assign a sage-grouse resource advisor to all extended attack fires in or near key sage-grouse habitat areas. Prior 

to the fire season, provide training to sage-grouse resource advisors on wildfire suppression organization, 

objectives, tactics, and procedures to develop a cadre of qualified individuals. 

4.	 On critical fire weather days, pre-position additional fire suppression resources to optimize a quick and efficient 

response in sage-grouse habitat areas. 

5.	 During periods of multiple fires, ensure line officers are involved in setting priorities. 

6.	 To the extent possible, locate wildfire suppression facilities (i.e., base camps, spike camps, drop points, staging 

areas, heli-bases) in areas where physical disturbance to sage-grouse habitat can be minimized. These include 

disturbed areas, grasslands, near roads/trails or in other areas where there is existing disturbance or minimal 

sagebrush cover. 

7.	 Power-wash all firefighting vehicles, to the extent possible, including engines, water tenders, personnel 

vehicles, and ATVs prior to deploying in or near sage-grouse habitat areas to minimize noxious weed spread. 

8.	 Minimize unnecessary cross-country vehicle travel during fire operations in sage-grouse habitat. 

9.	 Minimize burnout operations in key sage-grouse habitat areas by constructing direct fireline whenever safe and 

practical to do so. 

10.	 Utilize retardant and mechanized equipment to minimize burned acreage during initial attack. 

11.	 As safety allows, conduct mop-up where the black adjoins unburned islands, dog legs, or other habitat features 

to minimize sagebrush loss. 

Fuels Management 

Design and implement fuels treatments with an emphasis on protecting existing sagebrush ecosystems. 

	 Do not reduce the existing sagebrush canopy cover unless a fuels management objective requires additional 

reduction in sagebrush cover to meet strategic protection of priority Greater Sage-Grouse habitat and conserve 

habitat quality for the species. Closely evaluate the benefits of the fuel break against the additional loss of 

sagebrush cover in an environmental analysis. 

 Apply appropriate seasonal restrictions for implementing fuels management treatments according to the type of 

seasonal habitats present in a priority area. 

 Allow no treatments in known winter range unless the treatments are designed to strategically reduce wildfire 

risk or enhance habitat around or in the winter range and will maintain habitat quality. 

	 Do not use fire to treat sagebrush in less than 12-inch precipitation zones (e.g., Wyoming big sagebrush or other 

xeric sagebrush species). However, if as a last resort and after all other treatment opportunities have been 

explored and site-specific variables allow, the use of prescribed fire for fuel breaks that would disrupt the fuel 

continuity across the landscape could be considered, in stands where cheatgrass is a very minor component in 

the understory. 

	 Monitor and control invasive vegetation post-treatment. 

	 Require use of native seeds for fuels management treatment based on availability, adaptation (site potential), 

and probability of success. Where probability of success or native seed availability is low, non-native seeds 

may be used as long as they meet sage-grouse habitat objectives. 

	 Design post-fuels management projects to ensure long-term persistence of seeded or pre-treatment native plants. 

This may require temporary or long-term changes in livestock grazing management, wild horse and burro 

management, travel management, or other activities to achieve and maintain the desired condition of the fuels 

management project. 

	 Design fuels management projects in priority Greater Sage-Grouse habitat to strategically and effectively 

reduce wildfire threats in the greatest area. This may require fuels treatments implemented in a more linear 

versus block design. 

	 For the project to be approved the authorizing official should consider: 
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o	 biological and physical limitations of the site and the impact on Greater Sage-Grouse; 

o	 management objectives for the site, including those for wildlife, are clearly defined; 

o	 potential for weed invasion and successional trends are well understood; 

o	 capability exists to manage the post-burn site properly, including a funded monitoring schedule, to 

achieve a healthy sagebrush community. 

Develop local or regional guidelines or consider the following guidelines if fire is used as a tool: 

 Analyze cumulative effects of sagebrush treatment by considering ecological units, evaluate the degree of 

fragmentation, and maintain a good representation of mature sagebrush. 

 Predict effects for the length of time necessary for sagebrush to return to desired condition for determine 

treatment types and intervals. 

 Identify suitable patch size based on site-specific characteristics of the natural community and treat patches in a 

mosaic pattern that provides sagebrush cover for snow capture, hiding cover, and a seed source.
 
 Use available literature to research the effects of fire on sagebrush communities.
 
 Use caution in reducing sagebrush cover in and following drought periods.
 

During fuels management project design, consider the utility of using livestock to strategically reduce fine fuels, and 

implement grazing management that will accomplish this objective. 

Consult with ecologists to minimize impacts to native perennial grasses. 

Develop criteria for managing fuels and other risks to Greater Sage-Grouse habitat. 

Identify all Greater Sage-Grouse habitats and prioritize on the basis of risk of loss to wildfire. 

Develop appropriate actions on a site by site basis, such as using existing roads as fire breaks. 

Develop treatments to improve habitats over the long term if sagebrush stands do not meet objectives for Greater Sage-

Grouse, such as confining treatments to small patches. 

Consider mechanical treatment as the primary method and prescribed fire as a secondary method to remove conifers that 

encroach on Greater Sage-Grouse habitat, except where forested habitat is limited. 

Avoid treatments to Greater Sage-Grouse habitat in areas that are susceptible to invasion by cheatgrass or other invasive 

plant species. Treatment will be accompanied by restoration, and reseeding if necessary, to re-establish native 

vegetation. 

Protect sagebrush along riparian zones, meadows, lakebeds, and farmlands that include Greater Sage-Grouse habitat. 

Wash vehicles and heavy equipment for fires prior to arrival at a new location to avoid introduction for noxious weeds. 

Apply Fuels Management BMPs (see WO IM 2011-138) as appropriate. 

Fuels Management Best Management Practices for Sage-Grouse Conservation 

1.	 Where applicable, design fuels treatment objective to protect existing sagebrush ecosystems, modify fire 

behavior, restore native plants, and create landscape patters which most benefit sage-grouse habitat. 

2.	 Provide training to fuels treatment personnel on sage-grouse biology, habitat requirements, and identification of 

areas utilized locally. 

3.	 Use fire prescriptions that minimize undesirable effects on vegetation or soils (e.g., minimize mortality of 

desirable perennial plant species and reduce risk of hydrophobicity). 
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4.	 Ensure proposed sagebrush treatments are planned with interdisciplinary input from BLM and /or state wildlife 

agency biologist and that treatment acreage is conservative in the context of surrounding sage-grouse seasonal 

habitats and landscape. 

5.	 Where appropriate, ensure that treatments are configured in a manner (e.g., strips) that promotes use by sage-

grouse (Connelly, et al. 2000). 

6.	 Where applicable, incorporate roads and natural fuel breaks into fuel break design. 

7.	 Power-wash all vehicles and equipment involved in fuels management activities prior to entering the area to 

minimize the introduction of undesirable and/or invasive plant species. 

8.	 Design vegetation treatment in areas of high frequency to facilitate firefighting safety, reduce the risk of 

extreme fire behavior; and to reduce the risk and rate of fire spread to key and restoration habitats. 

9.	 Give priority for implementing specific sage-grouse habitat restoration projects in annual grasslands first to sites 

which are adjacent to or surrounded by sage-grouse key habitats. Annual grasslands are second priority for 

restoration when the sites not adjacent to key habitat, but within 2 miles of key habitat. The third priority for 

annual grasslands habitat restoration projects are sites beyond 2 miles of key habitat. The intent is to focus 

restoration outward from existing, intact habitat. 

10.	 As funding and logistics permit, restore annual grasslands to a species composition characterized by perennial 

grasses, forbs, and shrubs. 

11.	 Emphasize the use of native plant species, recognizing that non-native species may be necessary depending on 

the availability of native seed and prevailing site conditions. 

12.	 Remove standing and encroaching trees within at least 100 meters of occupied sage-grouse leks and other 

habitats (e.g., nesting, wintering, and brood rearing) to reduce the availability of perch sites for avian predators, 

as appropriate, and resources permit. 

13.	 Protect wildland areas from wildfire originating on private lands, infrastructure corridors, and recreational areas. 

14.	 Reduce the risk of vehicle or human-caused wildfires and the spread of invasive species by planting perennial 

vegetation (e.g., green-strips) paralleling road rights-of-way. 

15.	 Strategically place and maintain pre-treated strips/areas (e.g., mowing, herbicide application, and strictly 

managed grazed strips) to ail in controlling wildfire should wildfire occur near key habitats or important 

restoration areas (such as where investments in restoration have already been made). 

Fire Rehabilitation 

Emergency Stabilization and Rehabilitation (ES&R) 

Prioritize native seed allocation for use in Greater Sage-Grouse habitat in years when preferred native seed is in short 

supply. This may require reallocation of native seed from ES&R projects outside of priority Greater Sage-Grouse habitat 

to those inside it. Use of native plant seeds for ES&R seedings is required based on availability, adaptation (site 

potential), and probability of success (Richards, et al. 1998). Where probability of success or native seed availability is 

low, non-native seeds may be used as long as they meet Greater Sage-Grouse habitat conservation objectives (Pyke 

2011). Re-establishment of appropriate sagebrush species/subspecies and important understory plants, relative to site 

potential, shall be the highest priority for rehabilitation efforts. 

Design post-ES&R management to ensure long term persistence of seeded or pre-burn native plants. This may require 

temporary or long-term changes in livestock grazing, wild horse and burro, and travel management, etc. to achieve and 

maintain the desired condition of ES&R projects to benefit Greater Sage-Grouse. 
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Consider potential changes in climate when proposing post-fire seedings using native plants. Consider seed collections 

from the warmer component within a species’ current range for selection of native seed. 

Assure that long-term wildfire rehabilitation objectives are consistent with the desired natural plant community. 

Revegetate burned sites in Greater Sage-Grouse habitat within one year unless natural recovery of the native plant 

community is expected. Areas disturbed by heavy equipment will be given priority consideration. 

Emphasize native plant species adapted to the site that are readily available and economically and biologically feasible. 

Monitor the site and treat for noxious weeds. 

Restoration 

Prioritize implementation of restoration projects based on environmental variables that improve chances for project 

success in areas most likely to benefit Greater Sage-Grouse. 

Prioritize restoration in seasonal habitats that are thought to be limiting sage-grouse distribution and/or abundance. 

Include sage-grouse habitat parameters as defined by Connelly, et al. (2000); Hagen, et al. (2007) or, if available, state 

sage-grouse conservation plans and appropriate local information in habitat restoration objectives. 

Require use of native seeds for restoration based on availability, adaptation (ecological site potential), and probability of 

success. Where probability of success or adapted seed availability is low, non-native seeds may be used as long as they 

support Greater Sage-Grouse habitat objectives. 

Design post-restoration management to ensure long term persistence. This could include changes in livestock grazing 

management, wild horse and burro management and travel management, etc. to achieve and maintain the desired 

condition of the restoration effort that benefits Greater Sage-Grouse. 

Consider potential changes in climate when proposing restoration seedings when using native plants. Consider 

collection from the warmer component of the species current range when selecting native species. 

Restore native plants and create landscape patterns which most benefit Greater Sage-Grouse. 

Make re-establishment of sagebrush cover and desirable understory plants (relative to ecological site potential) the 

highest priority for restoration efforts. 

In fire prone areas where sagebrush seed is required for Greater Sage-Grouse habitat restoration, consider establishing 

seed harvest areas that are managed for seed production and are a priority for protection from outside disturbances. 

Map and inventory areas believed to be impacted by conifer expansion. If conifer encroachment is a concern, options for 

treatment include: 

 Prescribed fires when and where feasible, 

 Remove trees mechanically when feasible, and 

 Apply herbicides when and where feasible. 

Evaluate the site potential and desired condition, and develop specific objectives accordingly within specific landscapes. 

If sagebrush is lacking: 

 Develop and implement grazing practices that influence sagebrush growth, 

 Inter-seed historical breeding and winter habitats with the appropriate sagebrush species, 

 Identify and promote seed sources for habitat restoration efforts, 

 Reclaim and/or re-seed areas disturbed by treatments when necessary, and 

 Promote sage plantings, where appropriate, on project areas occurring within Greater Sage-Grouse habitats. 
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If mature sagebrush dominates with suppressed herbaceous understory: 

 Identify areas of dense mature cover that do not appear to be serving as quality habitat and analyze these areas 

within the context of a larger landscape, 

 Design sagebrush treatments to be compatible with Greater Sage-Grouse needs, 

 Develop specific objectives for Greater Sage-Grouse in breeding or winter habitats, and 

 If treatment is deemed appropriated, interrupt seral stages within the appropriate patch size using the 

appropriate method, such as brush beating, chaining, chemical means, prescribed fire, etc. that is compatible 

with local conditions. 

If residual understory is lacking in sagebrush stands: 

 Manage grazing by domestic livestock and wild herbivores to retain and promote adequate residual cover in all 

breeding habitats with an emphasis on nesting areas. 

 Ensure that grazing allotment plans include objectives for Greater Sage-Grouse in sage-grouse habitats. 

 Monitor allotment plans and regulations, and make changes where necessary. 

 Include native grasses in all reclamation and restoration activities. 

Other Wildlife 

Initiate studies to better understand Greater Sage-Grouse mortality rates, the factors that influence these rates and the 

effectiveness of management actions to change them. These studies should determine the relationships between 

predation, habitat fragmentation, and habitat condition. 

Implement actions to improve the structure and composition of sagebrush communities to meet desired conditions for 

Greater Sage-Grouse seasonal habitats. 

Maintain and restore sagebrush communities where appropriate for Greater Sage-Grouse populations. 

Reduce man-made issues and conifer encroachment in Greater Sage-Grouse breeding, nesting, and wintering habitats. 

 Reduce the availability of predator “subsidies” such as human-made den sites (nonfunctioning culverts, old 

foundations, wood piles) and supplemental food sources (garbage dumps, spilled grains, etc.) that contribute to 

increased predator numbers. 

 Placement of power poles should follow prescription detailed in the discussion transmission lines. 

 Placement of fences should follow prescriptions detailed in the discussion of grazing management, and 

 Treatment of conifer encroachment should be implemented in ways to minimize loss of sagebrush habitats. 

General Habitat 

Within general habitat mitigation measures and conservation actions will mirror management actions in the selected 

alternative. Mitigation measures would be applied during activity level planning if an evaluation of the project area 

indicates the presence of important wildlife species seasonal wildlife habitat or other resource concern. Exceptions may 

be granted by the authorized officer if an environmental review demonstrates that effects could be mitigated to an 

acceptable level, habitat for the species is not present, or portions of the area can be occupied without affecting a 

particular species. Exceptions may also be granted where the short-term effects are mitigated by the long-term benefits 

(e.g., prescribed fire or forest health treatments). 

In addition to actions below and in Chapter 2, best management practices for all resources may be found in Appendix C, 

and will help form the COAs applied to specific projects. These practices would be implemented at the discretion of the 

appropriate Field Office on a project-specific basis in general habitat, depending on the specific characteristics of the 

project area and the types of disturbance being proposed.  They may not be appropriate to implement in all cases and in 

many cases may mirror those for priority habitat. Mitigation of surface-disturbing or disruptive activities would be 

applied where needed to minimize impacts and could be applied consistent with the oil and gas stipulations outlined in 

the Fluid Minerals section of Chapter 2. The mitigation would be requirements, procedures, management practices or 
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design features that the BLM, through issuance of the Record of Decision, would adopt as operational requirements. The 

BLM may add additional site-specific restrictions as deemed necessary by further environmental analysis and as 

developed through consultation with other federal, state, and local regulatory and resource agencies. 

Greater Sage-Grouse Leks 

Surface-disturbing and disruptive activities would be avoided within 0.6 miles of Greater Sage-Grouse leks. 

Greater Sage-Grouse Nesting Habitat 

Surface-disturbing or disruptive activities may be restricted or prohibited within 2 miles of active leks. 

Prioritize activities based on suitability of habitat; construct projects that are in less suitable habitat (i.e., along existing 

roadways or within degraded habitats) during the breeding season, and construct projects located in more suitable habitat 

prior to or after the critical breeding season. 

Avoid sagebrush, but if disturbance is necessary, interim reclamation should include sage plantings/seedings and/or the 

use of minimum disturbance practices to protect sage on well pads, pipelines, and other disturbances. 

Manage produced water to reduce the spread of West Nile virus within Greater Sage-Grouse habitat areas. 

Roads 

 Design roads to an appropriate standard no higher than necessary to accommodate their intended purpose. 

 Do not issue ROWs to counties on energy development roads, unless for a temporary use consistent with all 

other terms and conditions included in this document. 

 Establish speed limits to reduce vehicle/wildlife collisions or design roads to be driven at slower speeds. 

 Coordinate road construction and use among ROW holders. 

 Construct road crossing at right angles to ephemeral drainages and stream crossings. 

 Use dust abatement practices on roads and pads. 

 Close and reclaim duplicate roads, by restoring original landform and establishing desired vegetation. 

Operations 

 Cluster disturbances, operations (fracture stimulation, liquids gathering, etc.), and facilities. 

 Use directional and horizontal drilling to reduce surface disturbance. 

 Clean up refuse. 

 Restrict the construction of tall facilities and fences to the minimum number and amount needed. 

 Cover (e.g., fine mesh netting or use other effective techniques) all drilling and production pits and tanks 

regardless of size to reduce Greater Sage-Grouse mortality. 

 Equip tanks and other above-ground facilities with structures or devices that discourage nesting of raptors and 

corvids. 

 Use remote monitoring techniques for production facilities and develop a plan to reduce the frequency of 

vehicle use. 

 Control the spread and effects from non-native plant species. (e.g., by washing vehicles and equipment.) 

 Mitigate pit and impoundment construction to reduce or eliminate augmenting threats from West Nile virus. 

Include restoration objectives to meet Greater Sage-Grouse habitat needs in reclamation practices/sites. Address post-

reclamation management in reclamation plans such that goals and objectives are to enhance or restore Greater Sage-

Grouse habitat. 
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INTRODUCTION
 

The purpose of this U.S. Bureau of Land Management (BLM) and U.S. Forest Service (USFS) 

Greater Sage-Grouse Monitoring Framework (hereafter, monitoring framework) is to describe 

the methods to monitor habitats and evaluate the implementation and effectiveness of the BLM’s 

national planning strategy (attachment to BLM Instruction Memorandum 2012-044), the BLM 

resource management plans (RMPs), and the USFS’s land management plans (LMPs) to 

conserve the species and its habitat. The regulations for the BLM (43 CFR 1610.4-9) and the 

USFS (36 CFR part 209, published July 1, 2010) require that land use plans establish intervals 

and standards, as appropriate, for monitoring and evaluations based on the sensitivity of the 

resource to the decisions involved. Therefore, the BLM and the USFS will use the methods 

described herein to collect monitoring data and to evaluate implementation and effectiveness of 

the Greater Sage-Grouse (GRSG) (hereafter, sage-grouse) planning strategy and the conservation 

measures contained in their respective land use plans (LUPs). A monitoring plan specific to the 

Environmental Impact Statement, land use plan, or field office will be developed after the 

Record of Decision is signed. For a summary of the frequency of reporting, see Attachment A, 

An Overview of Monitoring Commitments. Adaptive management will be informed by data 

collected at any and all scales. 

To ensure that the BLM and the USFS are able to make consistent assessments about sage-

grouse habitats across the range of the species, this framework lays out the methodology—at 

multiple scales—for monitoring of implementation and disturbance and for evaluating the 

effectiveness of BLM and USFS actions to conserve the species and its habitat. Monitoring 

efforts will include data for measurable quantitative indicators of sagebrush availability, 

anthropogenic disturbance levels, and sagebrush conditions. Implementation monitoring results 

will allow the BLM and the USFS to evaluate the extent that decisions from their LUPs to 

conserve sage-grouse and their habitat have been implemented. State fish and wildlife agencies 

will collect population monitoring information, which will be incorporated into effectiveness 

monitoring as it is made available. 

This multiscale monitoring approach is necessary, as sage-grouse are a landscape species and 

conservation is scale-dependent to the extent that conservation actions are implemented within 

seasonal habitats to benefit populations. The four orders of habitat selection (Johnson 1980) used 

in this monitoring framework are described by Connelly et al. (2003) and were applied 

specifically to the scales of sage-grouse habitat selection by Stiver et al. (in press) as first order 

(broad scale), second order (mid scale), third order (fine scale), and fourth order (site scale). 

Habitat selection and habitat use by sage-grouse occur at multiple scales and are driven by 

multiple environmental and behavioral factors. Managing and monitoring sage-grouse habitats 

are complicated by the differences in habitat selection across the range and habitat use by 

individual birds within a given season. Therefore, the tendency to look at a single indicator of 

habitat suitability or only one scale limits managers’ ability to identify the threats to sage-grouse 
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and to respond at the appropriate scale. For descriptions of these habitat suitability indicators for 

each scale, see “Sage-Grouse Habitat Assessment Framework: Multiscale Habitat Assessment 

Tool” (HAF; Stiver et al. in press). 

Monitoring methods and indicators in this monitoring framework are derived from the current 

peer-reviewed science. Rangewide, best available datasets for broad- and mid-scale monitoring 

will be acquired. If these existing datasets are not readily available or are inadequate, but they are 

necessary to inform the indicators of sagebrush availability, anthropogenic disturbance levels, 

and sagebrush conditions, the BLM and the USFS will strive to develop datasets or obtain 

information to fill these data gaps. Datasets that are not readily available to inform the fine- and 

site-scale indicators will be developed. These data will be used to generate monitoring reports at 

the appropriate and applicable geographic scales, boundaries, and analysis units: across the range 

of sage-grouse as defined by Schroeder et al. (2004), and clipped by Western Association of Fish 

and Wildlife Agencies (WAFWA) Management Zone (MZ) (Stiver et al. 2006) boundaries and 

other areas as appropriate for size (e.g., populations based on Connelly et al. 2004). (See Figure 

1, Map of Greater Sage-Grouse range, populations, subpopulations, and Priority Areas for 

Conservation as of 2013.) This broad- and mid-scale monitoring data and analysis will provide 

context for RMP/LMP areas; states; GRSG Priority Habitat, General Habitat, and other sage-

grouse designated management areas; and Priority Areas for Conservation (PACs), as defined in 

“Greater Sage-grouse (Centrocercus urophasianus) Conservation Objectives: Final Report” 

(Conservation Objectives Team [COT] 2013). Hereafter, all of these areas will be referred to as 

“sage-grouse areas.” 
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Figure 1. Map of Greater Sage-Grouse range, populations, subpopulations, and Priority Areas for 

Conservation as of 2013. 
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This monitoring framework is divided into two sections. The broad- and mid-scale methods, 

described in Section I, provide a consistent approach across the range of the species to monitor 

implementation decisions and actions, mid-scale habitat attributes (e.g., sagebrush availability 

and habitat degradation), and population changes to determine the effectiveness of the planning 

strategy and management decisions. (See Table 1, Indicators for monitoring implementation of 

the national planning strategy, RMP/LMP decisions, sage-grouse habitat, and sage-grouse 

populations at the broad and mid scales.) For sage-grouse habitat at the fine and site scales, 

described in Section II, this monitoring framework describes a consistent approach (e.g., 

indicators and methods) for monitoring sage-grouse seasonal habitats. Funding, support, and 

dedicated personnel for broad- and mid-scale monitoring will be renewed annually through the 

normal budget process. For an overview of BLM and USFS multiscale monitoring commitments, 

see Attachment A. 

Table 1.	 Indicators for monitoring implementation of the national planning strategy, RMP/LMP 

decisions, sage-grouse habitat, and sage-grouse populations at the broad and mid scales. 

Implementation Habitat	 Population 

(State Wildlife 

Agencies) 

Geographic 

Scales 
Availability Degradation Demographics 

Broad Scale: BLM/USFS Distribution and Distribution and WAFWA 

From the National planning amount of amount of Management 

range of sage- strategy goal and sagebrush within energy, mining, Zone 

grouse to objectives the range and population 

WAFWA infrastructure trend 

Management facilities 

Zones 

Mid Scale: RMP/LMP Mid-scale habitat 

From decisions indicators (HAF; 

WAFWA Table 2 herein, 

Management e.g., percent of

Zone to sagebrush per 

populations; unit area) 

PACs 

Distribution and Individual 

amount of population 

energy, mining, trend 

and 

infrastructure 

facilities (Table 2 

herein) 
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I. BROAD AND MID SCALES
 

First-order habitat selection, the broad scale, describes the physical or geographical range of a 

species. The first-order habitat of the sage-grouse is defined by populations of sage-grouse 

associated with sagebrush landscapes, based on Schroeder et al. 2004, and Connelly et al. 2004, 

and on population or habitat surveys since 2004. An intermediate scale between the broad and 

mid scales was delineated by WAFWA from floristic provinces within which similar 

environmental factors influence vegetation communities. This scale is referred to as the 

WAFWA Sage-Grouse Management Zones (MZs). Although no indicators are specific to this 

scale, these MZs are biologically meaningful as reporting units. 

Second-order habitat selection, the mid-scale, includes sage-grouse populations and PACs. The 

second order includes at least 40 discrete populations and subpopulations (Connelly et al. 2004).  

Populations range in area from 150 to 60,000 mi
2 

and are nested within MZs. PACs range from 

20 to 20,400 mi
2 

and are nested within population areas. 

Other mid-scale landscape indicators, such as patch size and number, patch connectivity, linkage 

areas, and landscape matrix and edge effects (Stiver et al. in press) will also be assessed. The 

methods used to calculate these metrics will be derived from existing literature (Knick et al. 

2011, Leu and Hanser 2011, Knick and Hanser 2011). 

A. Implementation (Decision) Monitoring 

Implementation monitoring is the process of tracking and documenting the implementation (or 

the progress toward implementation) of RMP/LMP decisions. The BLM and the USFS will 

monitor implementation of project-level and/or site-specific actions and authorizations, with 

their associated conditions of approval/stipulations for sage-grouse, spatially (as appropriate) 

within Priority Habitat, General Habitat, and other sage-grouse designated management areas, at 

a minimum, for the planning area. These actions and authorizations, as well as progress toward 

completing and implementing activity-level plans, will be monitored consistently across all 

planning units and will be reported to BLM and USFS headquarters annually, with a summary 

report every 5 years, for the planning area. A national-level GRSG Land Use Plan Decision 

Monitoring and Reporting Tool is being developed to describe how the BLM and the USFS will 

consistently and systematically monitor and report implementation-level activity plans and 

implementation actions for all plans within the range of sage-grouse. A description of this tool 

for collection and reporting of tabular and spatially explicit data will be included in the Record of 

Decision or approved plan. The BLM and the USFS will provide data that can be integrated with 

other conservation efforts conducted by state and federal partners. 
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B. Habitat Monitoring 

The U.S. Fish and Wildlife Service (USFWS), in its 2010 listing decision for the sage-grouse, 

identified 18 threats contributing to the destruction, modification, or curtailment of sage-grouse 

habitat or range (75 FR 13910 2010). The BLM and the USFS will, therefore, monitor the 

relative extent of these threats that remove sagebrush, both spatially and temporally, on all lands 

within an analysis area, and will report on amount, pattern, and condition at the appropriate and 

applicable geographic scales and boundaries. These 18 threats have been aggregated into three 

broad- and mid-scale measures to account for whether the threat predominantly removes 

sagebrush or degrades habitat. (See Table 2, Relationship between the 18 threats and the three 

habitat disturbance measures for monitoring.) The three measures are:  

Measure 1: Sagebrush Availability (percent of sagebrush per unit area) 

Measure 2: Habitat Degradation (percent of human activity per unit area) 

Measure 3: Energy and Mining Density (facilities and locations per unit area) 

These three habitat disturbance measures will evaluate disturbance on all lands, regardless of 

land ownership. The direct area of influence will be assessed with the goal of accounting for 

actual removal of sagebrush on which sage-grouse depend (Connelly et al. 2000) and for habitat 

degradation as a surrogate for human activity. Measure 1 (sagebrush availability) examines 

where disturbances have removed plant communities that support sagebrush (or have broadly 

removed sagebrush from the landscape). Measure 1, therefore, monitors the change in sagebrush 

availability—or, specifically, where and how much of the sagebrush community is available 

within the range of sage-grouse. The sagebrush community is defined as the ecological systems 

that have the capability of supporting sagebrush vegetation and seasonal sage-grouse habitats 

within the range of sage-grouse (see Section I.B.1., Sagebrush Availability). Measure 2 (see 

Section I.B.2., Habitat Degradation Monitoring) and Measure 3 (see Section I.B.3., Energy and 

Mining Density) focus on where habitat degradation is occurring by using the footprint/area of 

direct disturbance and the number of facilities at the mid scale to identify the relative amount of 

degradation per geographic area of interest and in areas that have the capability of supporting 

sagebrush and seasonal sage-grouse use. Measure 2 (habitat degradation) not only quantifies 

footprint/area of direct disturbance but also establishes a surrogate for those threats most likely to 

have ongoing activity. Because energy development and mining activities are typically the most 

intensive activities in sagebrush habitat, Measure 3 (the density of active energy development, 

production, and mining sites) will help identify areas of particular concern for such factors as 

noise, dust, traffic, etc. that degrade sage-grouse habitat. 
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Table 2. Relationship between the 18 threats and the three habitat disturbance measures for monitoring. 

Note: Data availability may preclude specific analysis of individual layers. See the detailed methodology 

for more information. 

Energy and 

Sagebrush Habitat Mining 

USFWS Listing Decision Threat Availability Degradation Density 

Agriculture X
 

Urbanization X
 

Wildfire X
 

Conifer encroachment X
 

Treatments X
 

Invasive Species X
 

Energy (oil and gas wells and development 
X X 

facilities) 

Energy (coal mines) X X
 

Energy (wind towers) X X
 

Energy (solar fields) X X
 

Energy (geothermal) X X
 

Mining (active locatable, leasable, and saleable 
X X 

developments) 

Infrastructure (roads) X
 

Infrastructure (railroads) X
 

Infrastructure (power lines) X
 

Infrastructure (communication towers) X
 

Infrastructure (other vertical structures) X
 

Other developed rights-of-way X
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The methods to monitor disturbance found herein differ slightly from methods used in Manier et 

al. 2013, which provided a baseline environmental report (BER) of datasets of disturbance across 

jurisdictions. One difference is that, for some threats, the BER data were for federal lands only. 

In addition, threats were assessed individually, using different assumptions from those in this 

monitoring framework about how to quantify the location and magnitude of threats. The 

methodology herein builds on the BER methodology and identifies datasets and procedures to 

use the best available data across the range of the sage-grouse and to formulate a consistent 

approach to quantify impact of the threats through time. This methodology also describes an 

approach to combine the threats and calculate each of the three habitat disturbance measures. 

B.1. Sagebrush Availability (Measure 1) 

Sage-grouse populations have been found to be more resilient where a percentage of the 

landscape is maintained in sagebrush (Knick and Connelly 2011), which will be determined by 

sagebrush availability. Measure 1 has been divided into two submeasures to describe sagebrush 

availability on the landscape: 

Measure 1a: the current amount of sagebrush on the geographic area of interest, and 

Measure 1b: the amount of sagebrush on the geographic area of interest compared with 

the amount of sagebrush the landscape of interest could ecologically support. 

Measure 1a (the current amount of sagebrush on the landscape) will be calculated using this 

formula: [the existing updated sagebrush layer] divided by [the geographic area of interest]. The 

appropriate geographic areas of interest for sagebrush availability include the species’ range, 

WAFWA MZs, populations, and PACs. In some cases these sage-grouse areas will need to be 

aggregated to provide an estimate of sagebrush availability with an acceptable level of accuracy. 

Measure 1b (the amount of sagebrush for context within the geographic area of interest) will be 

calculated using this formula: [existing sagebrush divided by [pre-EuroAmerican settlement 

geographic extent of lands that could have supported sagebrush]. This measure will provide 

information to set the context for a given geographic area of interest during evaluations of 

monitoring data. The information could also be used to inform management options for 

restoration or mitigation and to inform effectiveness monitoring. 

The sagebrush base layer for Measure 1 will be based on geospatial vegetation data adjusted for 

the threats listed in Table 2. The following subsections of this monitoring framework describe 

the methodology for determining both the current availability of sagebrush on the landscape and 

the context of the amount of sagebrush on the landscape at the broad and mid scales. 
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a. Establishing the Sagebrush Base Layer 

The current geographic extent of sagebrush vegetation within the rangewide distribution of sage-

grouse populations will be ascertained using the most recent version of the Existing Vegetation 

Type (EVT) layer in LANDFIRE (2013). LANDFIRE EVT was selected to serve as the 

sagebrush base layer for five reasons: 1) it is the only nationally consistent vegetation layer that 

has been updated multiple times since 2001; 2) the ecological systems classification within 

LANDFIRE EVT includes multiple sagebrush type classes that, when aggregated, provide a 

more accurate (compared with individual classes) and seamless sagebrush base layer across 

jurisdictional boundaries; 3) LANDFIRE performed a rigorous accuracy assessment from which 

to derive the rangewide uncertainty of the sagebrush base layer; 4) LANDFIRE is consistently 

used in several recent analyses of sagebrush habitats (Knick et al. 2011, Leu and Hanser 2011, 

Knick and Hanser 2011); and 5) LANDFIRE EVT can be compared against the geographic 

extent of lands that are believed to have had the capability of supporting sagebrush vegetation 

pre-EuroAmerican settlement [LANDFIRE Biophysical Setting (BpS)]. This fifth reason 

provides a reference point for understanding how much sagebrush currently remains in a defined 

geographic area of interest compared with how much sagebrush existed historically (Measure 

1b). Therefore, the BLM and the USFS have determined that LANDFIRE provides the best 

available data at broad and mid scales to serve as a sagebrush base layer for monitoring changes 

in the geographic extent of sagebrush. The BLM and the USFS, in addition to aggregating the 

sagebrush types into the sagebrush base layer, will aggregate the accuracy assessment reports 

from LANDFIRE to document the cumulative accuracy for the sagebrush base layer. The 

BLM—through its Assessment, Inventory, and Monitoring (AIM) program and, specifically, the 

BLM’s landscape monitoring framework (Taylor et al. 2014)—will provide field data to the 

LANDFIRE program to support continuous quality improvements of the LANDFIRE EVT layer. 

The sagebrush layer based on LANDFIRE EVT will allow for the mid-scale estimation of the 

existing percent of sagebrush across a variety of reporting units. This sagebrush base layer will 

be adjusted by changes in land cover and successful restoration for future calculations of 

sagebrush availability (Measures 1a and 1b). 

This layer will also be used to determine the trend in other landscape indicators, such as patch 

size and number, patch connectivity, linkage areas, and landscape matrix and edge effects (Stiver 

et al. in press). In the future, changes in sagebrush availability, generated annually, will be 

included in the sagebrush base layer. The landscape metrics will be recalculated to examine 

changes in pattern and abundance of sagebrush at the various geographic boundaries. This 

information will be included in effectiveness monitoring (See Section I.D., Effectiveness 

Monitoring).  

Within the USFS and the BLM, forest-wide and field office–wide existing vegetation 

classification mapping and inventories are available that provide a much finer level of data than 

what is provided through LANDFIRE. Where available, these finer-scale products will be useful 

for additional and complementary mid-scale indicators and local-scale analyses (see Section II, 
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Fine and Site Scales). The fact that these products are not available everywhere limits their utility 

for monitoring at the broad and mid scale, where consistency of data products is necessary across 

broader geographies. 

Data Sources for Establishing and Monitoring Sagebrush Availability 

There were three criteria for selecting the datasets for establishing and monitoring the change in 

sagebrush availability (Measure 1):  

 Nationally consistent dataset available across the range 

 Known level of confidence or accuracy in the dataset 

 Continual maintenance of dataset and known update interval 

Datasets meeting these criteria are listed in Table 3, Datasets for establishing and monitoring 

changes in sagebrush availability. 

LANDFIRE Existing Vegetation Type (EVT) Version 1.2 

LANDFIRE EVT represents existing vegetation types on the landscape derived from remote 

sensing data. Initial mapping was conducted using imagery collected in approximately 2001. 

Since the initial mapping there have been two update efforts: version 1.1 represents changes 

before 2008, and version 1.2 reflects changes on the landscape before 2010. Version 1.2 will be 

used as the starting point to develop the sagebrush base layer.  

Sage-grouse subject matter experts determined which of the ecological systems from the 

LANDFIRE EVT to use in the sagebrush base layer by identifying the ecological systems that 

have the capability of supporting sagebrush vegetation and that could provide suitable seasonal 

habitat for the sage-grouse. (See Table 4, Ecological systems in BpS and EVT capable of 

supporting sagebrush vegetation and capable of providing suitable seasonal habitat for Greater 

Sage-Grouse.) Two additional vegetation types that are not ecological systems were added to the 

EVT: Artemisia tridentata ssp. vaseyana Shrubland Alliance and Quercus gambelii Shrubland 

Alliance. These alliances have species composition directly related to the Rocky Mountain 

Lower Montane-Foothill Shrubland ecological system and the Rocky Mountain Gambel Oak-

Mixed Montane Shrubland ecological system, both of which are ecological systems in 

LANDFIRE BpS. In LANDFIRE EVT, however, in some map zones, the Rocky Mountain 

Lower Montane-Foothill Shrubland ecological system and the Rocky Mountain Gambel Oak-

Mixed Montane Shrubland ecological system were named Artemisia tridentata ssp. vaseyana 

Shrubland Alliance and Quercus gambelii Shrubland Alliance, respectively. 
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Table 3. Datasets for establishing and monitoring changes in sagebrush availability. 

Dataset Source 

Update 

Interval 

Most Recent 

Version Year Use 

BioPhysical Setting 

v1.1 

LANDFIRE Static 2008 Denominator for 

sagebrush availability 

Existing Vegetation 

Type v1.2 

LANDFIRE Static 2010 Numerator for 

sagebrush availability 

Cropland Data Layer National 

Agricultural 

Statistics Service 

Annual 2012 Agricultural updates; 

removes existing 

sagebrush from 

numerator of 

sagebrush availability 

National Land Cover 

Dataset Percent 

Imperviousness 

Multi-Resolution 

Land 

Characteristics 

Consortium 

(MRLC) 

5-Year 2011 (next 

available in 2016) 

Urban area updates; 

removes existing 

sagebrush from 

numerator of 

sagebrush availability 

Fire Perimeters GeoMac Annual 2013 < 1,000-acre fire 

updates; removes 

existing sagebrush 

from numerator of 

sagebrush availability 

Burn Severity Monitoring 

Trends in Burn 

Severity 

Annual 2012 (2-year delay 

in data 

availability) 

> 1,000-acre fire 

updates; removes 

existing sagebrush 

from numerator of 

sagebrush availability 

except for unburned 

sagebrush islands 

Table 4. Ecological systems in BpS and EVT capable of supporting sagebrush vegetation and capable 

of providing suitable seasonal habitat for Greater Sage-Grouse. 

Ecological System Sagebrush Vegetation that the Ecological System has 

the Capability of Producing 

Colorado Plateau Mixed Low Sagebrush 

Shrubland 

Artemisia arbuscula ssp. longiloba 

Artemisia bigelovii 

Artemisia nova 

Artemisia frigida 

Artemisia tridentata ssp. wyomingensis 

Columbia Plateau Low Sagebrush Steppe Artemisia arbuscula 

Artemisia arbuscula ssp. longiloba 

Artemisia nova 
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Columbia Plateau Scabland Shrubland Artemisia rigida 

Columbia Plateau Steppe and Grassland Artemisia spp. 

Great Basin Xeric Mixed Sagebrush 

Shrubland 

Artemisia arbuscula ssp. longicaulis 

Artemisia arbuscula ssp. longiloba 

Artemisia nova 

Artemisia tridentata ssp. wyomingensis 

Inter-Mountain Basins Big Sagebrush 

Shrubland 

Artemisia tridentata ssp. tridentata 

Artemisia tridentata ssp. xericensis 

Artemisia tridentata ssp. vaseyana 

Artemisia tridentata ssp. wyomingensis 

Inter-Mountain Basins Big Sagebrush 

Steppe 

Artemisia cana ssp. cana 

Artemisia tridentata ssp. tridentata 

Artemisia tridentata ssp. xericensis 

Artemisia tridentata ssp. wyomingensis 

Artemisia tripartita ssp. tripartita 

Artemisia frigida 

Inter-Mountain Basins Curl-Leaf Mountain 

Mahogany Woodland and Shrubland 

Artemisia tridentata ssp. vaseyana 

Artemisia arbuscula 

Artemisia tridentata 

Inter-Mountain Basins Mixed Salt Desert 

Scrub 

Artemisia tridentata ssp. wyomingensis 

Artemisia spinescens 

Inter-Mountain Basins Montane Sagebrush 

Steppe 

Artemisia tridentata ssp. vaseyana 

Artemisia tridentata ssp. wyomingensis 

Artemisia nova 

Artemisia arbuscula 

Artemisia tridentata ssp. spiciformis 

Inter-Mountain Basins Semi-Desert Shrub-

Steppe 

Artemisia tridentata 

Artemisia bigelovii 

Artemisia tridentata ssp. wyomingensis 

Northwestern Great Plains Mixed Grass 

Prairie 

Artemisia cana ssp. cana 

Artemisia tridentata ssp. vaseyana 

Artemisia frigida 

Northwestern Great Plains Shrubland Artemisia cana ssp. cana 

Artemisia tridentata ssp. tridentata 

Artemisia tridentata ssp. wyomingensis 

Rocky Mountain Gambel Oak-Mixed 

Montane Shrubland 

Artemisia tridentata 

Rocky Mountain Lower Montane-Foothill 

Shrubland 

Artemisia nova 

Artemisia tridentata 

Artemisia frigida 

Western Great Plains Floodplain Systems Artemisia cana ssp. cana 

Western Great Plains Sand Prairie Artemisia cana ssp. cana 

Wyoming Basins Dwarf Sagebrush 

Shrubland and Steppe 

Artemisia arbuscula ssp. longiloba 

Artemisia nova 

Artemisia tridentata ssp. wyomingensis 

Artemisia tripartita ssp. rupicola 

Artemisia tridentata ssp. vaseyana 

Shrubland Alliance (EVT only) 

Artemisia tridentata ssp. vaseyana 

Quercus gambelii Shrubland Alliance (EVT 

only) 

Artemisia tridentata 
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Accuracy and Appropriate Use of LANDFIRE Datasets 

Because of concerns over the thematic accuracy of individual classes mapped by LANDFIRE, all 

ecological systems listed in Table 4 will be merged into one value that represents the sagebrush 

base layer. With all ecological systems aggregated, the combined accuracy of the sagebrush base 

layer (EVT) will be much greater than if all categories were treated separately.   

LANDFIRE performed the original accuracy assessment of its EVT product on a map zone 

basis. There are 20 LANDFIRE map zones that cover the historical range of sage-grouse as 

defined by Schroeder (2004). (See Attachment B, User and Producer Accuracies for Aggregated 

Ecological Systems within LANDFIRE Map Zones.) The aggregated sagebrush base layer for 

monitoring had user accuracies ranging from 57.1% to 85.7% and producer accuracies ranging 

from 56.7% to 100%. 

LANDFIRE EVT data are not designed to be used at a local level. In reports of the percent 

sagebrush statistic for the various reporting units (Measure 1a), the uncertainty of the percent 

sagebrush will increase as the size of the reporting unit gets smaller. LANDFIRE data should 

never be used at the 30m pixel level (900m
2 

resolution of raster data) for any reporting. The 

smallest geographic extent for using the data to determine percent sagebrush is at the PAC level; 

for the smallest PACs, the initial percent sagebrush estimate will have greater uncertainties 

compared with the much larger PACs. 

Agricultural Adjustments for the Sagebrush Base Layer 

The dataset for the geographic extent of agricultural lands will come from the National 

Agricultural Statistics Service (NASS) Cropland Data Layer (CDL) 

(http://www.nass.usda.gov/research/Cropland/Release/index.htm). CDL data are generated 

annually, with estimated producer accuracies for “large area row crops ranging from the mid 

80% to mid-90%,” depending on the state 

(http://www.nass.usda.gov/research/Cropland/sarsfaqs2.htm#Section3_18.0). Specific 

information on accuracy may be found on the NASS metadata website 

(http://www.nass.usda.gov/research/Cropland/metadata/meta.htm). CDL provided the only 

dataset that matches the three criteria (nationally consistent, known level of accuracy, and 

periodically updated) for use in this monitoring framework and represents the best available 

agricultural lands mapping product. 

The CDL data contain both agricultural classes and nonagricultural classes. For this effort, and in 

the baseline environmental report (Manier et al. 2013), nonagricultural classes were removed 

from the original dataset.  The excluded classes are: 

Barren (65 & 131), Deciduous Forest (141), Developed/High Intensity (124), Developed/Low 

Intensity (122), Developed/Med Intensity (123), Developed/Open Space (121), Evergreen Forest 

(142), Grassland Herbaceous (171), Herbaceous Wetlands (195), Mixed Forest (143), Open 

15 

http://www.nass.usda.gov/research/Cropland/Release/index.htm
http://www.nass.usda.gov/research/Cropland/sarsfaqs2.htm#Section3_18.0
http://www.nass.usda.gov/research/Cropland/metadata/meta.htm


 
 

  

 

 

  

 

  

   

   

   

         

 

   

   

 

   

 

  

   

  

     

 

   

 

  

  

 

   

  

 

    

    

   

Water (83 & 111), Other Hay/Non Alfalfa (37), Pasture/Hay (181), Pasture/Grass (62), Perennial 

Ice/Snow (112), Shrubland (64 & 152), Woody Wetlands (190). 

The rule set for adjusting the sagebrush base layer for agricultural lands (and for updating the 

base layer for agricultural lands in the future) is that once an area is classified as agriculture in 

any year of the CDL, those pixels will remain out of the sagebrush base layer even if a new 

version of the CDL classifies that pixel as one of the nonagricultural classes listed above. The 

assumption is that even though individual pixels may be classified as a nonagricultural class in 

any given year, the pixel has not necessarily been restored to a natural sagebrush community that 

would be included in Table 4. A further assumption is that once an area has moved into 

agricultural use, it is unlikely that the area would be restored to sagebrush. Should that occur, 

however, the method and criteria for adding pixels back into the sagebrush base layer would 

follow those found in the sagebrush restoration monitoring section of this monitoring framework 

(see Section I.B.1.b., Monitoring Sagebrush Availability).  

Urban Adjustments for the Sagebrush Base Layer 

The National Land Cover Database (NLCD) (Fry et al. 2011) includes a percent imperviousness 

dataset that was selected as the best available dataset to be used for urban adjustments and 

monitoring. These data are generated on a 5-year cycle and are specifically designed to support 

monitoring efforts. Other datasets were evaluated and lacked the spatial specificity that was 

captured in the NLCD product.  Any new impervious pixel in NLCD will be removed from the 

sagebrush base layer through the monitoring process. Although the impervious surface layer 

includes a number of impervious pixels outside of urban areas, this is acceptable for the 

adjustment and monitoring for two reasons. First, an evaluation of national urban area datasets 

did not reveal a layer that could be confidently used in conjunction with the NLCD product to 

screen impervious pixels outside of urban zones. This is because unincorporated urban areas 

were not being included, thus leaving large chunks of urban pixels unaccounted for in this rule 

set. Second, experimentation with setting a threshold on the percent imperviousness layer that 

would isolate rural features proved to be unsuccessful. No combination of values could be 

identified that would result in the consistent ability to limit impervious pixels outside urban 

areas. Therefore, to ensure consistency in the monitoring estimates, all impervious pixels will be 

used. 

Fire Adjustments for the Sagebrush Base Layer 

Two datasets were selected for performing fire adjustments and updates:  GeoMac fire 

perimeters and Monitoring Trends in Burn Severity (MTBS). An existing data standard in the 

BLM requires that all fires of more than 10 acres are to be reported to GeoMac; therefore, there 

will be many small fires of less than 10 acres that will not be accounted for in the adjustment and 

monitoring attributable to fire. Using fire perimeters from GeoMac, all sagebrush pixels falling 
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within the perimeter of fires less than 1,000 acres will be used to adjust and monitor the 

sagebrush base layer. 

For fires greater than 1,000 acres, MTBS was selected as a means to account for unburned 

sagebrush islands during the update process of the sagebrush base layer. The MTBS program 

(http://www.mtbs.gov) is an ongoing, multiyear project to map fire severity and fire perimeters 

consistently across the United States. One of the burn severity classes within MTBS is an 

unburned to low-severity class. This burn severity class will be used to represent unburned 

islands of sagebrush within the fire perimeter for the sagebrush base layer. Areas within the other 

severity classes within the fire perimeter will be removed from the base sagebrush layer during 

the update process. Not all wildfires, however, have the same impacts on the recovery of 

sagebrush habitat, depending largely on soil moisture and temperature regimes. For example, 

cooler, moister sagebrush habitat has a higher potential for recovery or, if needed, restoration 

than does the warmer, dryer sagebrush habitat. These cooler, moister areas will likely be detected 

as sagebrush in future updates to LANDFIRE. 

Conifer Encroachment Adjustment for the Sagebrush Base Layer 

Conifer encroachment into sagebrush vegetation reduces the spatial extent of sage-grouse habitat 

(Davies et al. 2011, Baruch-Mordo et al. 2013). Conifer species that show propensity for 

encroaching into sagebrush vegetation resulting in sage-grouse habitat loss include various 

juniper species, such as Utah juniper (Juniperus osteosperma), western juniper (Juniperus 

occidentalis), Rocky Mountain juniper (Juniperus scopulorum), pinyon species, including 

singleleaf pinyon (Pinus monophylla) and pinyon pine (Pinus edulis), ponderosa pine (Pinus 

ponderosa), lodgepole pine (Pinus contorta), and Douglas fir (Pseudotsuga menziesii) (Gruell et 

al. 1986, Grove et al. 2005, Davies et al. 2011). 

A rule set for conifer encroachment was developed to adjust the sagebrush base layer. To capture 

the geographic extent of sagebrush that is likely to experience conifer encroachment, ecological 

systems within LANDFIRE EVT version 1.2 (NatureServe 2011) were identified if they had the 

capability of supporting both the conifer species (listed above) and sagebrush vegetation. Those 

ecological systems were deemed to be the plant communities with conifers most likely to 

encroach into sagebrush vegetation. (See Table 5, Ecological systems with conifers most likely 

to encroach into sagebrush vegetation.) Sagebrush vegetation was defined as including sagebrush 

species or subspecies that provide habitat for the Greater Sage-Grouse and that are included in 

the HAF. (See Attachment C, Sagebrush Species and Subspecies Included in the Selection 

Criteria for Building the EVT and BpS Layers.) An adjacency analysis was conducted to identify 

all sagebrush pixels that were directly adjacent to these conifer ecological systems, and these 

pixels were removed from the sagebrush base layer.   
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Table 5. Ecological systems with conifers most likely to encroach into sagebrush vegetation. 

EVT Ecological Systems 

Coniferous Species and Sagebrush Vegetation that 

the Ecological System has the Capability of 

Producing 

Colorado Plateau Pinyon-Juniper Woodland Pinus edulis 

Juniperus osteosperma 

Artemisia tridentata 

Artemisia arbuscula 

Artemisia nova 

Artemisia tridentata ssp. tridentata 

Artemisia tridentata ssp. wyomingensis 

Artemisia tridentata ssp. vaseyana 

Artemisia bigelovii 

Artemisia pygmaea 

Columbia Plateau Western Juniper Woodland and 

Savanna 

Juniperus occidentalis 

Pinus ponderosa 

Artemisia tridentata 

Artemisia arbuscula 

Artemisia rigida 

Artemisia tridentata ssp. vaseyana 

East Cascades Oak-Ponderosa Pine Forest and 

Woodland 

Pinus ponderosa 

Pseudotsuga menziesii 

Artemisia tridentata 

Artemisia nova 

Great Basin Pinyon-Juniper Woodland Pinus monophylla 

Juniperus osteosperma 

Artemisia arbuscula 

Artemisia nova 

Artemisia tridentata 

Artemisia tridentata ssp. vaseyana 

Northern Rocky Mountain Ponderosa Pine Pinus ponderosa 

Woodland and Savanna Artemisia tridentata 

Artemisia arbuscula 

Artemisia tridentata ssp. vaseyana 

Rocky Mountain Foothill Limber Pine-Juniper 

Woodland 

Juniperus osteosperma 

Juniperus scopulorum 

Artemisia nova 

Artemisia tridentata 

Rocky Mountain Poor-Site Lodgepole Pine Forest Pinus contorta 

Pseudotsuga menziesii 

Pinus ponderosa 

Artemisia tridentata 

Southern Rocky Mountain Pinyon-Juniper 

Woodland 

Pinus edulis 

Juniperus monosperma 

Artemisia bigelovii 

Artemisia tridentata 

Artemisia tridentata ssp. wyomingensis 

Artemisia tridentata ssp. vaseyana 

Southern Rocky Mountain Ponderosa Pine 

Woodland 

Pinus ponderosa 

Pseudotsuga menziesii 

18 



 
 

  

  

  

 

 

 

  

 

  

   

   

 

 

  

  

     

 

 

     

   

  

    

   

 

  

   

    

  

    

  

   

 

  

 

 

  

  

Pinus edulis 

Pinus contorta 

Juniperus spp. 

Artemisia nova 

Artemisia tridentata 

Artemisia arbuscula 

Artemisia tridentata ssp. vaseyana 

Invasive Annual Grasses Adjustments for the Sagebrush Base Layer 

There are no invasive species datasets from 2010 to the present (beyond the LANDFIRE data) 

that meet the three criteria (nationally consistent, known level of accuracy, and periodically 

updated) for use in the determination of the sagebrush base layer. For a description of how 

invasive species land cover will be incorporated in the sagebrush base layer in the future, see 

Section I.B.1.b., Monitoring Sagebrush Availability. 

Sagebrush Restoration Adjustments for the Sagebrush Base Layer 

There are no datasets from 2010 to the present that could provide additions to the sagebrush base 

layer from restoration treatments that meet the three criteria (nationally consistent, known level 

of accuracy, and periodically updated); therefore, no adjustments were made to the sagebrush 

base layer calculated from the LANDFIRE EVT (version 1.2) attributable to restoration 

activities since 2010. Successful restoration treatments before 2010 are assumed to have been 

captured in the LANDFIRE refresh. 

b. Monitoring Sagebrush Availability 

Monitoring Sagebrush Availability 

Sagebrush availability will be updated annually by incorporating changes to the sagebrush base 

layer attributable to agriculture, urbanization, and wildfire. The monitoring schedule for the 

existing sagebrush base layer updates is as follows: 

2010 Existing Sagebrush Base Layer = [Sagebrush EVT] minus [2006 Imperviousness Layer] 

minus [2009 and 2010 CDL] minus [2009/10 GeoMac Fires that are less than 1,000 acres] minus 

[2009/10 MTBS Fires that are greater than 1,000 acres, excluding unburned sagebrush islands 

within the perimeter] minus [Conifer Encroachment Layer] 

2012 Existing Sagebrush Update = [2010 Existing Sagebrush Base Layer] minus [2011 

Imperviousness Layer] minus [2011 and 2012 CDL] minus [2011/12 GeoMac Fires < 1,000 

acres] minus [2011/12 MTBS Fires that are greater than 1,000 acres, excluding unburned 

sagebrush islands within the perimeter] 

Monitoring Existing Sagebrush post 2012 = [Previous Existing Sagebrush Update Layer] minus 

[Imperviousness Layer (if new data are available)] minus [Next 2 years of CDL] minus [Next 2 

years of GeoMac Fires < 1,000 acres] minus [Next 2 years of MTBS Fires that are greater than 
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1,000 acres, excluding unburned sagebrush islands within the perimeter] plus 

[restoration/monitoring data provided by the field]
 

Monitoring Sagebrush Restoration 

Restoration after fire, after agricultural conversion, after seedings of introduced grasses, or after 

treatments of pinyon pine and/or juniper are examples of updates to the sagebrush base layer that 

can add sagebrush vegetation back into sagebrush availability in the landscape. When restoration 

has been determined to be successful through rangewide, consistent, interagency fine- and site-

scale monitoring, the polygonal data will be used to add sagebrush pixels back into the broad-

and mid-scale sagebrush base layer. 

Measure 1b: Context for Monitoring the Amount of Sagebrush in a Geographic Area of 

Interest 

Measure 1b describes the amount of sagebrush on the landscape of interest compared with the 

amount of sagebrush the landscape of interest could ecologically support. Areas with the 

potential to support sagebrush were derived from the BpS data layer that describes sagebrush 

pre-EuroAmerican settlement (v1.2 of LANDFIRE). 

The identification and spatial locations of natural plant communities (vegetation) that are 

believed to have existed on the landscape (BpS) were constructed based on an approximation of 

the historical (pre-EuroAmerican settlement) disturbance regime and how the historical 

disturbance regime operated on the current biophysical environment. BpS is composed of map 

units that are based on NatureServe (2011) terrestrial ecological systems classification.  

The ecological systems within BpS used for this monitoring framework are those ecological 

systems that are capable of supporting sagebrush vegetation and of providing seasonal habitat for 

sage-grouse (Table 4). Ecological systems selected included sagebrush species or subspecies that 

are included in the HAF and listed in Attachment C. 

The BpS layer does not have an associated accuracy assessment, given the lack of any reference 

data. Visual inspection of the BpS data, however, reveals inconsistencies in the labeling of pixels 

among LANDFIRE map zones. The reason for these inconsistencies is that the rule sets used to 

map a given ecological system will vary among map zones based on different physical, 

biological, disturbance, and atmospheric regimes of the region. These variances can result in 

artificial edges in the map. Metrics will be calculated, however, at broad spatial scales using BpS 

potential vegetation type, not small groupings or individual pixels. Therefore, the magnitude of 

these observable errors in the BpS layer will be minor compared with the size of the reporting 

units. Since BpS will be used to identify broad landscape patterns of dominant vegetation, these 

inconsistencies will have only a minor impact on the percent sagebrush availability calculation. 

As with the LANDFIRE EVT, LANDFIRE BpS data are not designed to be used at a local level. 

LANDFIRE data should never be used at the 30m pixel level for reporting. 
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In conclusion, sagebrush availability data will be used to inform effectiveness monitoring and 

initiate adaptive management actions as necessary. The 2010 estimate of sagebrush availability 

will serve as the base year, and an updated estimate for 2012 will be reported in 2014 after all 

datasets become available. The 2012 estimate will capture changes attributable to wildfire, 

agriculture, and urban development. Subsequent updates will always include new fire and 

agricultural data and new urban data when available. Restoration data that meet the criteria for 

adding sagebrush areas back into the sagebrush base layer will be factored in as data allow. 

Given data availability, there will be a 2-year lag (approximately) between when the estimate is 

generated and when the data used for the estimate become available (e.g., the 2014 sagebrush 

availability will be included in the 2016 estimate).  

Future Plans 

Geospatial data used to generate the sagebrush base layer will be available through the BLM’s 

EGIS web portal and geospatial gateway or through the authoritative data source. Legacy 

datasets will be preserved so that trends may be calculated. Additionally, accuracy assessment 

data for all source datasets will be provided on the portal either spatially, where applicable, or 

through the metadata. Accuracy assessment information was deemed vital to help users 

understand the limitation of the sagebrush estimates; it will be summarized spatially by map zone 

and will be included in the portal. 

LANDFIRE plans to begin a remapping effort in 2015. This remapping has the potential to 

improve the overall quality of data products greatly, primarily through the use of higher-quality 

remote sensing datasets. Additionally, the BLM and the Multi-Resolution Land Characteristics 

Consortium (MRLC) are working to improve the accuracy of vegetation map products for broad-

and mid-scale analyses through the Grass/Shrub mapping effort. The Grass/Shrub mapping effort 

applies the Wyoming multiscale sagebrush habitat methodology (Homer et al. 2009) to depict 

spatially the fractional percent cover estimates for five components rangewide and West-wide.  

These five components are percent cover of sagebrush vegetation, percent bare ground, percent 

herbaceous vegetation (grass and forbs combined), annual vegetation, and percent shrubs. A 

benefit of the design of these fractional cover maps is that they facilitate monitoring “within” 

class variation (e.g., examination of declining trend in sagebrush cover for individual pixels).  

This “within” class variation can serve as one indicator of sagebrush quality that cannot be 

derived from LANDFIRE’s EVT information. The Grass/Shrub mapping effort is not a substitute 

for fine-scale monitoring but will leverage fine-scale data to support the validation of the 

mapping products. An evaluation will be conducted to determine if either dataset is of great 

enough quality to warrant replacing the existing sagebrush layers. At the earliest, this evaluation 

will occur in 2018 or 2019, depending on data availability.  
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B.2. Habitat Degradation Monitoring (Measure 2) 

The measure of habitat degradation will be calculated by combining the footprints of threats 

identified in Table 2. The footprint is defined as the direct area of influence of “active” energy 

and infrastructure; it is used as a surrogate for human activity. Although these analyses will try to 

summarize results at the aforementioned meaningful geographic areas of interest, some may be 

too small to report the metrics appropriately and may be combined (smaller populations, PACs 

within a population, etc.). Data sources for each threat are found in Table 6, Geospatial data 

sources for habitat degradation. Specific assumptions (inclusion criteria for data, width/area 

assumptions for point and line features, etc.) and methodology for each threat, and the combined 

measure, are detailed below. All datasets will be updated annually to monitor broad- and mid-

scale year-to-year changes and to calculate trends in habitat degradation to inform adaptive 

management. A 5-year summary report will be provided to the USFWS. 

a. 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 

Enerdeq database, the BLM Automated Fluid Minerals Support System (AFMSS) database, and 

the proprietary Platts (a McGraw-Hill Financial Company) GIS Custom Data (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 removed 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. 

Additional Measure: Reclaimed Energy-related Degradation. This dataset will include 

those wells that have been plugged and abandoned.  This measure thereby attempts to 

measure energy-related degradation that has been reclaimed but not necessarily fully 

restored to sage-grouse habitat. This measure will establish a baseline by using wells that 

have been plugged and abandoned within the last 10 years from the IHS and AFMSS 

datasets. Time lags for lek attendance in response to infrastructure have been documented 

to be delayed 2–10 years from energy development activities (Harju et al. 2010). 

Reclamation actions may require 2 or more years from the Final Abandonment Notice. 

Sagebrush seedling establishment may take 6 or more years from the point of seeding, 

depending on such variables as annual precipitation, annual temperature, and soil type and 

depth (Pyke 2011). This 10-year period is conservative and assumes some level of habitat 

improvement 10 years after plugging. Research by Hemstrom et al. (2002), however, 
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proposes an even longer period—more than 100 years—for recovery of sagebrush habitats, 

even with active restoration approaches. Direct area of influence will be considered 3 acres 

(1.2ha) (J. Perry, personal communication, February 12, 2014). This additional 

layer/measure could be used at the broad and mid scale to identify areas where sagebrush 

habitat and/or potential sagebrush habitat is likely still degraded. This layer/measure could 

also be used where further investigation at the fine or site scale would be warranted to: 1) 

quantify the level of reclamation already conducted, and 2) evaluate the amount of 

restoration still required for sagebrush habitat recovery. At a particular level (e.g., 

population, PACs), these areas and the reclamation efforts/success could be used to inform 

reclamation standards associated with future developments. Once these areas have 

transitioned from reclamation standards to meeting restoration standards, they can be 

added back into the sagebrush availability layer using the same methodology as described 

for adding restoration treatment areas lost to wildfire and agriculture conversion (see 

Monitoring Sagebrush Restoration in Section I.B.1.b., Monitoring Sagebrush Availability). 

This dataset will be updated annually from the IHS dataset. 

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. Additionally, 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 locate (generally at 1:50,000 and below) and 

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 “Type_” = “WINDMILL” will be included. Direct area of influence of 

these point features will be measured by converting to a polygon dataset as a direct area of 
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influence of 3 acres (1.2ha) centered on each tower point.  See the BLM’s “Wind Energy 

Development Programmatic Environmental Impact Statement” (BLM 2005). Additionally, Platts 

power plants database will be used for transformer stations associated with wind energy sites 

(subset to operational power plants), also with a 3-acre (1.2ha) direct area of influence.  

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 dataset will include active locatable mining locations as compiled with the proprietary 

InfoMine database. Aerial imagery will then be used to digitize manually the active mining 

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 locate 

(generally at 1:50,000 and below) and 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. Currently, there are no known compressive databases 

available for leasable or saleable mining sites beyond coal mines. 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 

most paved and “crowned and ditched” roads while not including “two-track” and 4-wheel-drive 

routes. These minor roads, while not included in the broad- and mid-scale monitoring, may 

support a volume of traffic that can have deleterious effects on sage-grouse leks. It may be 
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appropriate to consider the frequency and type of use of roads in a NEPA analysis for a proposed 

project. This fine- and site-scale analysis will require more site-specific data than is identified in 

this monitoring framework. 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. 2011). The 

most current dataset will be used for each monitoring update.  Note: This is a related but 

different dataset than what was used in BER (Manier et al. 2013).  Individual BLM/USFS 

planning units may use different road layers for fine- and site-scale monitoring. 

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).  

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. It 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. 2011).  

Infrastructure (other vertical structures) 

This point dataset will be compiled from the FAA’s Digital Obstacles point file. Points where 

“Type_” = “WINDMILL” will be removed. Duplicate points from the FCC communication 

towers point file will be removed. 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. 2011). 

Other Developed Rights-of-Way 

Currently, no additional data sources for other rights-of-way have been identified; roads, power 

lines, railroads, pipelines, and other known linear features are represented in the categories 
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described above. The newly purchased IHS data do contain pipeline information; however, this 

database does not currently distinguish between above-ground and underground pipelines. If 

additional features representing human activities are identified, they will be added to monitoring 

reports using similar assumptions to those used with the threats described above. 

b. Habitat Degradation Threat Combination and Calculation 

The threats targeted for measuring human activity (Table 2) will be converted to direct area of 

influence polygons as described for each threat above. These threat polygon layers will be 

combined and features dissolved to create one overall polygon layer representing footprints of 

active human activity in the range of sage-grouse. Individual datasets, however, will be 

preserved to indicate which types of threats may be contributing to overall habitat degradation. 

This measure has been divided into three submeasures to describe habitat degradation on the 

landscape. Percentages will be calculated as follows: 

Measure 2a. Footprint by geographic area of interest: Divide area of the active/direct 

footprint by the total area of the geographic area of interest (% disturbance in geographic 

area of interest). 

Measure 2b. Active/direct footprint by historical sagebrush potential: Divide area of the 

active footprint that coincides with areas with historical sagebrush potential (BpS 

calculation from habitat availability) within a given geographic area of interest by the 

total area with sagebrush potential within the geographic area of interest (% disturbance 

on potential historical sagebrush in geographic area of interest). 

Measure 2c. Active/direct footprint by current sagebrush: Divide area of the active 

footprint that coincides with areas of existing sagebrush (EVT calculation from habitat 

availability) within a given geographic area of interest by the total area that is current 

sagebrush within the geographic area of interest (% disturbance on current sagebrush in 

geographic area of interest). 

B.3. Energy and Mining Density (Measure 3) 

The measure of density of energy and mining will be calculated by combining the locations of 

energy and mining threats identified in Table 2. This measure will provide an estimate of the 

intensity of human activity or the intensity of habitat degradation. The number of energy 

facilities and mining locations will be summed and divided by the area of meaningful geographic 

areas of interest to calculate density of these activities. Data sources for each threat are found in 

Table 6. Specific assumptions (inclusion criteria for data, width/area assumptions for point and 

line features, etc.) and methodology for each threat, and the combined measure, are detailed 
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below. All datasets will be updated annually to monitor broad- and mid-scale year-to-year 

changes and 5-year (or longer) trends in habitat degradation. 

Table 6.  Geospatial data sources for habitat degradation (Measure 2). 

Direct Area of Area 

Degradation Type Subcategory Data Source 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 3.0ac (1.2ha) BLM WO-

Administration 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 USGS 

Highways (73.2m) 

Infrastructure Active Lines Federal Railroad 30.8ft (9.4m) USGS 

(railroads) Administration 

Infrastructure 1-199kV Lines Platts (transmission lines) 100ft (30.5m) BLM WO-

(power lines) 300 

200-399 kV Lines Platts (transmission lines) 150ft (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 
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a.	 Energy and Mining Density Datasets and Assumptions 

Energy (oil and gas wells and development facilities) 

(See Section I.B.2., Habitat Degradation Monitoring.) 

Energy (coal mines) 

(See Section I.B.2., Habitat Degradation Monitoring.) 

Energy (wind energy facilities) 

(See Section I.B.2., Habitat Degradation Monitoring.) 

Energy (solar energy facilities) 

(See Section I.B.2., Habitat Degradation Monitoring.) 

Energy (geothermal energy facilities) 

(See Section I.B.2., Habitat Degradation Monitoring.) 

Mining (active developments; locatable, leasable, saleable) 

(See Section I.B.2., Habitat Degradation Monitoring.) 

b.	 Energy and Mining Density Threat Combination and Calculation 

Datasets for energy and mining will be collected in two primary forms: point locations (e.g., 

wells) and polygon areas (e.g., surface coal mining). The following rule set will be used to 

calculate density for meaningful geographic areas of interest including standard grids and per 

polygon: 

1)	 Point locations will be preserved; no additional points will be removed beyond the 

methodology described above. Energy facilities in close proximity (an oil well close 

to a wind tower) will be retained. 

2)	 Polygons will not be merged, or features further dissolved. Thus, overlapping 

facilities will be retained, such that each individual threat will be a separate polygon 

data input for the density calculation. 

3)	 The analysis unit (polygon or 640-acre section in a grid) will be the basis for counting 

the number of mining or energy facilities per unit area. Within the analysis unit, all 

point features will be summed, and any individual polygons will be counted as one 

(e.g., a coal mine will be counted as one facility within population). Where polygon 

features overlap multiple units (polygons or pixels), the facility will be counted as one 

in each unit where the polygon occurs (e.g., a polygon crossing multiple 640-acre 
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sections would be counted as one in each 640-acre section for a density per 640-acre-

section calculation). 

4)	 In methodologies with different-sized units (e.g., MZs, populations, etc.) raw facility 

counts will be converted to densities by dividing the raw facility counts by the total 

area of the unit. Typically this will be measured as facilities per 640 acres. 

5)	 For uniform grids, raw facility counts will be reported. Typically this number will 

also be converted to facilities per 640 acres. 

6)	 Reporting may include summaries beyond the simple ones above. Zonal statistics 

may be used to smooth smaller grids to help display and convey information about 

areas within meaningful geographic areas of interest that have high levels of energy 

and/or mining activity. 

7)	 Additional statistics for each defined unit may also include adjusting the area to 

include only the area with the historical potential for sagebrush (BpS) or areas 

currently sagebrush (EVT). 

Individual datasets and threat combination datasets for habitat degradation will be available 

through the BLM’s EGIS web portal and geospatial gateway. Legacy datasets will be preserved 

so that trends may be calculated. 

C.	 Population (Demographics) Monitoring 

State wildlife management agencies are responsible for monitoring sage-grouse populations 

within their respective states. WAFWA will coordinate this collection of annual population data 

by state agencies. These data will be made available to the BLM according to the terms of the 

forthcoming Greater Sage-Grouse Population Monitoring Memorandum of Understanding 

(MOU) (2014) between WAFWA and the BLM. The MOU outlines a process, timeline, and 

responsibilities for regular data sharing of sage-grouse population and/or habitat information for 

the purposes of implementing sage-grouse LUPs/amendments and subsequent effectiveness 

monitoring. Population areas were refined from the “Greater Sage-grouse (Centrocercus 

urophasianus) Conservation Objectives: Final Report” (COT 2013) by individual state wildlife 

agencies to create a consistent naming nomenclature for future data analyses. These population 

data will be used for analysis at the applicable scale to supplement habitat effectiveness 

monitoring of management actions and to inform the adaptive management responses. 

D.	 Effectiveness Monitoring 

Effectiveness monitoring will provide the data needed to evaluate BLM and USFS actions 

toward reaching the objective of the national planning strategy (BLM IM 2012-044)—to 

conserve sage-grouse populations and their habitat—and the objectives for the land use planning 
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area. Effectiveness monitoring methods described here will encompass multiple larger scales, 

from areas as large as the WAFWA MZ to the scale of this LUP. Effectiveness data used for 

these larger-scale evaluations will include all lands in the area of interest, regardless of surface 

ownership/management, and will help inform where finer-scale evaluations are needed, such as 

population areas smaller than an LUP or PACs within an LUP (described in Section II, Fine and 

Site Scales). Data will also include the trend of disturbance within these areas of interest to 

inform the need to initiate adaptive management responses as described in the land use plan. 

Effectiveness monitoring reported for these larger areas provides the context to conduct 

effectiveness monitoring at finer scales. This approach also helps focus scarce resources to areas 

experiencing habitat loss, degradation, or population declines, without excluding the possibility 

of concurrent, finer-scale evaluations as needed where habitat or population anomalies have been 

identified through some other means.  

To determine the effectiveness of the sage-grouse national planning strategy, the BLM and the 

USFS will evaluate the answers to the following questions and prepare a broad- and mid-scale 

effectiveness report: 

1)	 Sagebrush Availability and Condition: 

a.	 What is the amount of sagebrush availability and the change in the amount 

and condition of sagebrush? 

b.	 What is the existing amount of sagebrush on the landscape and the change in 

the amount relative to the pre-EuroAmerican historical distribution of 

sagebrush (BpS)? 

c.	 What is the trend and condition of the indicators describing sagebrush 

characteristics important to sage-grouse?
 
2) Habitat Degradation and Intensity of Activities:
 

a.	 What is the amount of habitat degradation and the change in that amount? 

b.	 What is the intensity of activities and the change in the intensity? 

c.	 What is the amount of reclaimed energy-related degradation and the change in 

the amount? 

3) What is the population estimation of sage-grouse and the change in the population 

estimation? 

4) How are the BLM and the USFS contributing to changes in the amount of sagebrush? 

5) How are the BLM and the USFS contributing to disturbance? 

The compilation of broad- and mid-scale data (and population trends as available) into an 

effectiveness monitoring report will occur on a 5-year reporting schedule (see Attachment A), 

which may be accelerated to respond to critical emerging issues (in consultation with the 

USFWS and state wildlife agencies). In addition, effectiveness monitoring results will be used to 

identify emerging issues and research needs and inform the BLM and the USFS adaptive 
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management strategy (see the adaptive management section of this Environmental Impact 

Statement). 

To determine the effectiveness of the sage-grouse objectives of the land use plan, the BLM and 

the USFS will evaluate the answers to the following questions and prepare a plan effectiveness 

report: 

1) Is this plan meeting the sage-grouse habitat objectives? 

2) Are sage-grouse areas within the LUP meeting, or making progress toward meeting, land 

health standards, including the Special Status Species/wildlife habitat standard? 

3) Is the plan meeting the disturbance objective(s) within sage-grouse areas? 

4) Are the sage-grouse populations within this plan boundary and within the sage-grouse 

areas increasing, stable, or declining? 

The effectiveness monitoring report for this LUP will occur on a 5-year reporting schedule (see 

Attachment A) or more often if habitat or population anomalies indicate the need for an 

evaluation to facilitate adaptive management or respond to critical emerging issues. Data will be 

made available through the BLM’s EGIS web portal and the geospatial gateway. 

Methods 

At the broad and mid scales (PACs and above) the BLM and the USFS will summarize the 

vegetation, disturbance, and (when available) population data. Although the analysis will try to 

summarize results for PACs within each sage-grouse population, some populations may be too 

small to report the metrics appropriately and may need to be combined to provide an estimate 

with an acceptable level of accuracy. Otherwise, they will be flagged for more intensive 

monitoring by the appropriate landowner or agency. The BLM and the USFS will then analyze 

monitoring data to detect the trend in the amount of sagebrush; the condition of the vegetation in 

the sage-grouse areas (MacKinnon et al. 2011); the trend in the amount of disturbance; the 

change in disturbed areas owing to successful restoration; and the amount of new disturbance the 

BLM and/or the USFS has permitted. These data could be supplemented with population data 

(when available) to inform an understanding of the correlation between habitat and PACs within 

a population. This overall effectiveness evaluation must consider the lag effect response of 

populations to habitat changes (Garton et al. 2011). 

Calculating Question 1, National Planning Strategy Effectiveness: The amount of sagebrush 

available in the large area of interest will use the information from Measure 1a (I.B.1., Sagebrush 

Availability) and calculate the change from the 2012 baseline to the end date of the reporting 

period. To calculate the change in the amount of sagebrush on the landscape to compare with the 

historical areas with potential to support sagebrush, the information from Measure 1b (I.B.1., 

Sagebrush Availability) will be used. To calculate the trend in the condition of sagebrush at the 

mid scale, three sources of data will be used: the BLM’s Grass/Shrub mapping effort (Future 

Plans in Section I.B.1., Sagebrush Availability); the results from the calculation of the landscape 
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indicators, such as patch size (described below); and the BLM’s Landscape Monitoring 

Framework (LMF) and sage-grouse intensification effort (also described below). The LMF and 

sage-grouse intensification effort data are collected in a statistical sampling framework that 

allows calculation of indicator values at multiple scales. 

Beyond the importance of sagebrush availability to sage-grouse, the mix of sagebrush patches on 

the landscape at the broad and mid scale provides the life requisite of space for sage-grouse 

dispersal needs (see the HAF). The configuration of sagebrush habitat patches and the land cover 

or land use between the habitat patches at the broad and mid scales also defines suitability. There 

are three significant habitat indicators that influence habitat use, dispersal, and movement across 

populations:  the size and number of habitat patches, the connectivity of habitat patches (linkage 

areas), and habitat fragmentation (scope of unsuitable and non-habitats between habitat patches).  

The most appropriate commercial software to measure patch dynamics, connectivity, and 

fragmentation at the broad and mid scales will be used, along with the same data layers derived 

for sagebrush availability. 

The BLM initiated the LMF in 2011 in cooperation with the Natural Resources Conservation 

Service (NRCS). The objective of the LMF effort is to provide unbiased estimates of vegetation 

and soil condition and trend using a statistically balanced sample design across BLM lands. 

Recognizing that sage-grouse populations are more resilient where the sagebrush plant 

community has certain characteristics unique to a particular life stage of sage-grouse (Knick and 

Connelly 2011, Stiver et al. in press), a group of sage-grouse habitat and sagebrush plant 

community subject matter experts identified those vegetation indicators collected at LMF 

sampling points that inform sage-grouse habitat needs. The experts represented the Agricultural 

Research Service, BLM, NRCS, USFWS, WAFWA, state wildlife agencies, and academia. The 

common indicators identified include: species composition, foliar cover, height of the tallest 

sagebrush and herbaceous plant, intercanopy gap, percent of invasive species, sagebrush shape, 

and bare ground. To increase the precision of estimates of sagebrush conditions within the range 

of sage-grouse, additional plot locations in occupied sage-grouse habitat (Sage-Grouse 

Intensification) were added in 2013. The common indicators are also collected on sampling 

locations in the NRCS National Resources Inventory Rangeland Resource Assessment 

(http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/nri/?&cid=stelprdb10416 

20). 

The sage-grouse intensification baseline data will be collected over a 5-year period, and an 

annual sage-grouse intensification report will be prepared describing the status of the indicators. 

Beginning in year 6, the annual status report will be accompanied with a trend report, which will 

be available on an annual basis thereafter, contingent on continuation of the current monitoring 

budget. This information, in combination with the Grass/Shrub mapping information, the mid-

scale habitat suitability indicator measures, and the sagebrush availability information will be 

used to answer Question 1 of the National Planning Strategy Effectiveness Report. 
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Calculating Question 2, National Planning Strategy Effectiveness: Evaluations of the amount of 

habitat degradation and the intensity of the activities in the area of interest will use the 

information from Measure 2 (Section I.B.2., Habitat Degradation Monitoring) and Measure 3 

(Section I.B.3., Energy and Mining Density). The field office will collect data on the amount of 

reclaimed energy-related degradation on plugged and abandoned and oil/gas well sites. The data 

are expected to demonstrate that the reclaimed sites have yet to meet the habitat restoration 

objectives for sage-grouse habitat. This information, in combination with the amount of habitat 

degradation, will be used to answer Question 2 of the National Planning Strategy Effectiveness 

Report. 

Calculating Question 3, National Planning Strategy Effectiveness: The change in sage-grouse 

estimated populations will be calculated from data provided by the state wildlife agencies, when 

available. This population data (Section I.C., Population [Demographics] Monitoring) will be 

used to answer Question 3 of the National Planning Strategy Effectiveness Report.      

Calculating Question 4, National Planning Strategy Effectiveness: The estimated contribution by 

the BLM or the USFS to the change in the amount of sagebrush in the area of interest will use 

the information from Measure 1a (Section I.B.1., Sagebrush Availability). This measure is 

derived from the national datasets that remove sagebrush (Table 3). To determine the relative 

contribution of BLM and USFS management, the current Surface Management Agency 

geospatial data layer will be used to differentiate the amount of change for each management 

agency for this measure in the geographic areas of interest. This information will be used to 

answer Question 4 of the National Planning Strategy Effectiveness Report. 

Calculating Question 5, National Planning Strategy Effectiveness: The estimated contribution by 

the BLM or the USFS to the change in the amount of disturbance in the area of interest will use 

the information from Measure 2a (Section I.B.2., Monitoring Habitat Degradation) and Measure 

3 (Section I.B.3., Energy and Mining Density). These measures are all derived from the national 

disturbance datasets that degrade habitat (Table 6). To determine the relative contribution of 

BLM and USFS management, the current Surface Management Agency geospatial data layer 

will be used to differentiate the amount of change for each management agency for these two 

measures in the geographic areas of interest. This information will be used to answer Question 5 

of the National Planning Strategy Effectiveness Report. 

Answers to the five questions for determining the effectiveness of the national planning strategy 

will identify areas that appear to be meeting the objectives of the strategy and will facilitate 

identification of population areas for more detailed analysis. Conceptually, if the broad-scale 

monitoring identifies increasing sagebrush availability and improving vegetation conditions, 

decreasing disturbance, and a stable or increasing population for the area of interest, there is 

evidence that the objectives of the national planning strategy to maintain populations and their 

habitats 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 
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populations are declining relative to the baseline, there is evidence that the objectives of the 

national planning strategy are not being achieved. Such a determination would likely result in a 

more detailed analysis and could be the basis for implementing more restrictive adaptive 

management measures.  

With respect to the land use plan area, the BLM and the USFS will summarize the vegetation, 

disturbance, and population data to determine if the LUP is meeting the plan objectives. 

Effectiveness information used for these evaluations includes BLM/USFS surface management 

areas and will help inform where finer-scale evaluations are needed, such as seasonal habitats, 

corridors, or linkage areas. Data will also include the trend of disturbance within the sage-grouse 

areas, which will inform the need to initiate adaptive management responses as described in the 

land use plan. 

Calculating Question 1, Land Use Plan Effectiveness: The condition of vegetation and the 

allotments meeting land health standards (as articulated in “BLM Handbook 4180-1, Rangeland 

Health Standards”) in sage-grouse areas will be used to determine the LUP’s effectiveness in 

meeting the vegetation objectives for sage-grouse habitat set forth in the plan. The field 

office/ranger district will be responsible for collecting this data. In order for this data to be 

consistent and comparable, common indicators, consistent methods, and an unbiased sampling 

framework will be implemented following the principles in the BLM’s AIM strategy (Taylor et 

al. 2014; Toevs et al. 2011; MacKinnon et al. 2011), in the BLM’s Technical Reference 

“Interpreting Indicators of Rangeland Health” (Pellant et al. 2005), and in the HAF (Stiver et al. 

in press) or other approved WAFWA MZ–consistent guidance to measure and monitor sage-

grouse habitats. This information will be used to answer Question 1 of the Land Use Plan 

Effectiveness Report. 

Calculating Question 2, Land Use Plan Effectiveness: Sage-grouse areas within the LUP that are 

achieving land health stands (or, if trend data are available, that are making progress toward 

achieving them)—particularly the Special Status Species/wildlife habitat land health standard— 

will be used to determine the LUP’s effectiveness in achieving the habitat objectives set forth in 

the plan. Field offices will follow directions in “BLM Handbook 4180-1, Rangeland Health 

Standards,” to ascertain if sage-grouse areas are achieving or making progress toward achieving 

land health standards. One of the recommended criteria for evaluating this land health standard is 

the HAF indicators. 

Calculating Question 3, Land Use Plan Effectiveness: The amount of habitat disturbance in sage-

grouse areas identified in this LUP will be used to determine the LUP’s effectiveness in meeting 

the plan’s disturbance objectives. National datasets can be used to calculate the amount of 

disturbance, but field office data will likely increase the accuracy of this estimate. This 

information will be used to answer Question 3 of the Land Use Plan Effectiveness Report. 
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Calculating Question 4, Land Use Plan Effectiveness: The change in estimated sage-grouse 

populations will be calculated from data provided by the state wildlife agencies, when available, 

and will be used to determine LUP effectiveness. This population data (Section I.C., Population 

[Demographics] Monitoring) will be used to answer Question 4 of the Land Use Plan 

Effectiveness Report. 

Results of the effectiveness monitoring process for the LUP will be used to inform the need for 

finer-scale investigations, initiate adaptive management actions as described in the land use plan, 

initiate causation determination, and/or determine if changes to management decisions are 

warranted. The measures used at the broad and mid scales will provide a suite of characteristics 

for evaluating the effectiveness of the adaptive management strategy. 

II. FINE AND SITE SCALES 

Fine-scale (third-order) habitat selected by sage-grouse is described as the physical and 

geographic area within home ranges during breeding, summer, and winter periods. At this level, 

habitat suitability monitoring should address factors that affect sage-grouse use of, and 

movements between, seasonal use areas. The habitat monitoring at the fine and site scale (fourth 

order) should focus on indicators to describe seasonal home ranges for sage-grouse associated 

with a lek or lek group within a population or subpopulation area. Fine- and site-scale monitoring 

will inform LUP effectiveness monitoring (see Section I.D., Effectiveness Monitoring) and the 

hard and soft triggers identified in the LUP’s adaptive management section. 

Site-scale habitat selected by sage-grouse is described as the more detailed vegetation 

characteristics of seasonal habitats. Habitat suitability characteristics include canopy cover and 

height of sagebrush and the associated understory vegetation. They also include vegetation 

associated with riparian areas, wet meadows, and other mesic habitats adjacent to sagebrush that 

may support sage-grouse habitat needs during different stages in their annual cycle. 

As described in the Conclusion (Section III), details and application of monitoring at the fine and 

site scales will be described in the implementation-level monitoring plan for the land use plan. 

The need for fine- and site-scale-specific habitat monitoring will vary by area, depending on 

proposed projects, existing conditions, habitat variability, threats, and land health. Examples of 

fine- and site-scale monitoring include: habitat vegetation monitoring to assess current habitat 

conditions; monitoring and evaluation of the success of projects targeting sage-grouse habitat 

enhancement and/or restoration; and habitat disturbance monitoring to provide localized 

disturbance measures to inform proposed project review and potential mitigation for project 

impacts. Monitoring plans should incorporate the principles outlined in the BLM’s AIM strategy 

(Toevs et al. 2011) and in “AIM-Monitoring: A Component of the Assessment, Inventory, and 

Monitoring Strategy” (Taylor et al. 2014). Approved monitoring methods are: 
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	 “BLM Core Terrestrial Indicators and Methods” (MacKinnon et al. 2011); 

	 The BLM’s Technical Reference “Interpreting Indicators of Rangeland Health” 

(Pellant et al. 2005); and, 

	 “Sage-Grouse Habitat Assessment Framework: Multiscale Assessment Tool” (Stiver 

et al. in press). 

Other state-specific disturbance tracking models include: the BLM’s Wyoming Density and 

Disturbance Calculation Tool (http://ddct.wygisc.org/) and the BLM’s White River Data 

Management System in development with the USGS. Population monitoring data (in cooperation 

with state wildlife agencies) should be included during evaluation of the effectiveness of actions 

taken at the fine and site scales. 

Fine- and site-scale sage-grouse habitat suitability indicators for seasonal habitats are identified 

in the HAF. The HAF has incorporated the Connelly et al. (2000) sage-grouse guidelines as well 

as many of the core indicators in the AIM strategy (Toevs et al. 2011). There may be a need to 

develop adjustments to height and cover or other site suitability values described in the HAF; 

any such adjustments should be ecologically defensible. To foster consistency, however, 

adjustments to site suitability values at the local scale should be avoided unless there is strong, 

scientific justification for making those adjustments. That justification should be provided.  

WAFWA MZ adjustments must be supported by regional plant productivity and habitat data for 

the floristic province. If adjustments are made to the site-scale indicators, they must be made 

using data from the appropriate seasonal habitat designation (breeding/nesting, brood-rearing, 

winter) collected from sage-grouse studies found in the relevant area and peer-reviewed by the 

appropriate wildlife management agency(ies) and researchers.  

When conducting land heath assessments, the BLM should follow, at a minimum, “Interpreting 

Indicators of Rangeland Health” (Pellant et. al. 2005) and the “BLM Core Terrestrial Indicators 

and Methods” (MacKinnon et al. 2011). For assessments being conducted in sage-grouse 

designated management areas, the BLM should collect additional data to inform the HAF 

indicators that have not been collected using the above methods. Implementation of the 

principles outlined in the AIM strategy will allow the data to be used to generate unbiased 

estimates of condition across the area of interest; facilitate consistent data collection and rollup 

analysis among management units; help provide consistent data to inform the classification and 

interpretation of imagery; and provide condition and trend of the indicators describing sagebrush 

characteristics important to sage-grouse habitat (see Section I.D., Effectiveness Monitoring). 
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III. CONCLUSION
 

This Greater Sage-Grouse Monitoring Framework was developed for all of the Final 

Environmental Impact Statements involved in the sage-grouse planning effort. As such, it 

describes the monitoring activities at the broad and mid scales and provides a guide for the BLM 

and the USFS to collaborate with partners/other agencies to develop the land use plan- specific 

monitoring plan. 

IV. THE GREATER SAGE-GROUSE DISTURBANCE AND MONITORING SUBTEAM 
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Frank Quamen (BLM-NOC) Renee Chi (BLM-UT) 
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Attachment A. An Overview of Monitoring Commitments 

Broad and Mid Scales 
Fine and Site 

Implemen- Sagebrush Habitat Scales 
Population Effectiveness 

tation Availability Degradation 

How will 

the data be 

used? 

Track and 

document 

implementation 

of land use plan 

decisions and 

inform adaptive 

management 

Track changes 

in land cover 

(sagebrush) and 

inform adaptive 

management 

Track changes in 

disturbance 

(threats) to sage-

grouse habitat 

and inform 

adaptive 

management 

Track trends in 

sage-grouse 

populations 

(and/or leks; as 

determined by 

state wildlife 

agencies) and 

inform adaptive 

management 

Characterize the 

relationship 

among 

disturbance, 

implementation 

actions, and 

sagebrush 

metrics and 

inform adaptive 

management 

Measure seasonal 

habitat, 

connectivity at 

the fine scale, and 

habitat conditions 

at the site scale, 

calculate 

disturbance, and 

inform adaptive 

management 

Who is BLM FO and NOC and NIFC National datasets State wildlife Comes from BLM FO and SO, 

collecting USFS Forest (NOC), BLM agencies other broad- and USFS Forests and 

the data? FOs, and USFS through mid-scale RO (with 

Forests as WAFWA monitoring partners) 

applicable types, analyzed 

by the NOC 

How often Collected and Updated and Collected and State data Collected and Collection and 

are the reported changes changes reported reported reported every 5 trend analysis 

data annually; reported annually; annually per years (coincident ongoing, reported 

collected, summary report annually; summary report WAFWA with LUP every 5 years or 

reported, every 5 years summary every 5 years MOU; evaluations) as needed to 

and made report every 5 summary report inform adaptive 

available years every 5 years management 

to 

USFWS? 

What is Summarized by Summarized by Summarized by Summarized by 

the spatial LUP with PACs (size PACs (size PACs (size 

scale? flexibility for dependent) dependent) with dependent) 

reporting by with flexibility flexibility for with flexibility 

other units for reporting by reporting by for reporting by 

other units other units other units 

Summarized by Variable (e.g.,
 
MZ and LUP projects and
 
with flexibility seasonal habitats)
 
for reporting by
 
other units (e.g.,
 
PAC)
 

What are 

the 

potential 

personnel 

and budget 

impacts? 

Additional 

capacity or re-

prioritization of 

ongoing 

monitoring 

work and 

budget 

realignment 

At a minimum, 

current skills 

and capacity 

must be 

maintained; 

data 

management 

costs are TBD 

At a minimum, 

current skills and 

capacity must be 

maintained; data 

management and 

data layer 

purchase cost are 

TBD 

No additional 

personnel or 

budget impacts 

for the BLM or 

the USFS 

Additional 

capacity or re-

prioritization of 

ongoing 

monitoring work 

and budget 

realignment 

Additional 

capacity or re-

prioritization of 

ongoing 

monitoring work 

and budget 

realignment 
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Who has 1) BLM FO 1) NOC 1) NOC 1) WAFWA 1) Broad and 1) BLM FO & 

primary & SO; 2) WO 2) BLM SO, & state mid scale at USFS Forests 

and USFS USFS RO, wildlife the NOC, 2) BLM SO & 

secondary Forest & & agencies LUP at USFS RO 

responsi- RO appropriate 2) BLM SO, BLM SO, 

bilities for 2) BLM & programs USFS RO, USFS RO 

reporting? USFS NOC 

Planning 

What new National Updates to Data standards Standards in Reporting Data standards 

processes/ implementation national land and rollup population methodologies data storage; and 

tools are datasets and cover data methods for monitoring reporting 

needed? analysis tools these data (WAFWA) 

FO (field office); NIFC (National Interagency Fire Center); NOC (National Operations Center); RO 

(regional office); SO (state office); TBD (to be determined); WO (Washington Office) 
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Attachment B. User and Producer Accuracies for Aggregated Ecological Systems within LANDFIRE 

Map Zones 

LANDFIRE Map Zone Name 
User 

Accuracy 

Producer 

Accuracy 

% of Map Zone 

within Historical 

Schroeder 

Wyoming Basin 76.9% 90.9% 98.5% 

Snake River Plain 68.8% 85.2% 98.4% 

Missouri River Plateau 57.7% 100.0% 91.3% 

Grand Coulee Basin of the Columbia Plateau 80.0% 80.0% 89.3% 

Wyoming Highlands 75.3% 85.9% 88.1% 

Western Great Basin 69.3% 75.4% 72.9% 

Blue Mountain Region of the Columbia Plateau 85.7% 88.7% 72.7% 

Eastern Great Basin 62.7% 80.0% 62.8% 

Northwestern Great Plains 76.5% 92.9% 46.3% 

Northern Rocky Mountains 72.5% 89.2% 42.5% 

Utah High Plateaus 81.8% 78.3% 41.5% 

Colorado Plateau 65.3% 76.2% 28.8% 

Middle Rocky Mountains 78.6% 73.3% 26.4% 

Cascade Mountain Range 57.1% 88.9% 17.3% 

Sierra Nevada Mountain Range 0.0% 0.0% 12.3% 

Northwestern Rocky Mountains 66.7% 60.0% 7.3% 

Southern Rocky Mountains 58.6% 56.7% 7.0% 

Northern Cascades 75.0% 75.0% 2.6% 

Mogollon Rim 66.7% 100.0% 1.7% 

Death Valley Basin 0.0% 0.0% 1.2% 
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There are two anomalous map zones with 0% user and producer accuracies, attributable to no 

available reference data for the ecological systems of interest. 

User accuracy is a map-based accuracy that is computed by looking at the reference data for a class and 

determining the percentage of correct predictions for these samples. For example, if I select any 

sagebrush pixel on the classified map, what is the probability that I'll be standing in a sagebrush stand 

when I visit that pixel location in the field? Commission Error equates to including a pixel in a class 

when it should have been excluded (i.e., commission error = 1 – user’s accuracy). 

Producer accuracy is a reference-based accuracy that is computed by looking at the predictions produced 

for a class and determining the percentage of correct predictions. In other words, if I know that a 

particular area is sagebrush (I've been out on the ground to check), what is the probability that the digital 

map will correctly identify that pixel as sagebrush? Omission Error equates to excluding a pixel that 

should have been included in the class (i.e., omission error = 1 – producer’s accuracy). 
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Attachment C. Sagebrush Species and Subspecies Included in the Selection Criteria for Building the 

EVT and BpS Layers 

 Artemisia arbuscula subspecies longicaulis 

 Artemisia arbuscula subspecies longiloba 

 Artemisia bigelovii 

 Artemisia nova 

 Artemisia papposa 

 Artemisia pygmaea 

 Artemisia rigida 

 Artemisia spinescens 

 Artemisia tripartita subspecies rupicola 

 Artemisia tripartita subspecies tripartita 

 Tanacetum nuttallii 

 Artemisia cana subspecies bolanderi 

 Artemisia cana subspecies cana 

 Artemisia cana subspecies viscidula 

 Artemisia tridentata subspecies wyomingensis 

 Artemisia tridentata subspecies tridentata 

 Artemisia tridentata subspecies vaseyana 

 Artemisia tridentata subspecies spiciformis 

 Artemisia tridentata subspecies xericensis 

 Artemisia tridentata variety pauciflora 

 Artemisia frigida 

 Artemisia pedatifida 
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HiLine Proposed RMP/Final EIS Appendix M.3 

Appendix M
 
Greater Sage-Grouse
 

M.3:  Proposed RMP (Alternative E) Consistency with
 
U.S. Fish and Wildlife Service 


Conservation Objectives Team (COT) Report 

Recommendations for Sage-Grouse
 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

Fire 

Present, but 

localized 

Retain and 

restore 

healthy 

native 

sagebrush 

plant 

communities 

within the 

range of GSG 

Restrict or contain fire within 

the normal range of fire 

activity, including size and 

frequency as define by the best 

science available. 

 Use best management practices to design fuels 

treatment objectives to protect existing 

sagebrush ecosystems, modify fire behavior, 

restore native plants, and create landscape 

patterns which benefit sage-grouse habitat. 

Eliminate intentional fires in 

sagebrush habitats, including 

prescribed burning of breeding 

and winter habitats. 

 Fire will not be used to treat sagebrush in less 

than 12-inch precipitation zones (e.g., Wyoming 

big sagebrush or other xeric sagebrush species). 

However, if as a last resort and after all other 

treatment opportunities have been explored and 

site-specific variables allow, the use of 

prescribed fire for fuel breaks that would disrupt 

the fuel continuity across the landscape could be 

considered, in stands where cheatgrass is a very 

minor component in the understory. 

Design and implement 

restoration of burned sagebrush 

habitats to allow for natural 

succession to healthy native 

sagebrush plant communities. 

This will necessitate an 

intensive and well-funded 

monitoring system. To be 

considered successful, 

restoration must also result in 

returning or increasing sage-

grouse populations with burned 

areas. 

 Treatment will be accompanied by restoration, 

and reseeding if necessary, to re-establish native 

vegetation. 

 Prioritize implementation of restoration projects 

based on environmental variables that improve 

chances for project success in areas most likely 

to benefit Greater Sage-Grouse. 

 Prioritize restoration in seasonal habitats that are 

thought to be limiting sage-grouse distribution 

and/or abundance. 

 Include sage-grouse habitat parameters as 

defined by Connelly, et al. (2000); Hagen, et al. 

(2007) or, if available, state sage-grouse 

conservation plans and appropriate local 

information in habitat restoration objectives. 

 Require use of native seeds for restoration based 

on availability, adaptation (ecological site 

potential), and probability of success. Where 

probability of success or adapted seed 

availability is low, non-native seeds may be 

used as long as they support Greater Sage-

Grouse habitat objectives. 

Consistency Review - USFWS COT Report Recommendations for Sage-Grouse 1573 



    

      

     

 

 

   

   

  

    

    

   

   

 

     

   

   

  

      

    

    

      

    

   

 

   

    

 

   

  

  

   

        

        

     

       

     

    

     

      

    

     

    

      

     

  

     

   

   

  

    

    

   

 

     

     

   

  

    

   

   

 

 

 

  

 

 

 

  

 

   

        

     

   

     

     

    

   

    

     

      

      

   

 

Appendix M.3 HiLine Proposed RMP/Final EIS 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

 Design post-restoration management to ensure 

long term persistence. 

 Restore native plants and create landscape 

patterns which most benefit Greater Sage-

Grouse. 

 Make re-establishment of sagebrush cover and 

desirable understory plants (relative to 

ecological site potential) the highest priority for 

restoration efforts. 

 In fire prone areas where sagebrush seed is 

required for Greater Sage-Grouse habitat 

restoration, consider establishing seed harvest 

areas that are managed for seed production and 

are a priority for protection from outside 

disturbances. 

 Monitor the site and treat for noxious weeds. 

Implement monitoring 

programs for restoration 

activities. To ensure success, 

monitoring must continue until 

restoration is complete with 

sufficient commitments to 

make adequate corrections to 

management efforts if needed. 

 Monitor treatments and activities for up to three 

years from date of fire containment. 

 After three years, the long-term monitoring of 

an Emergency Stabilization and Rehabilitation 

(ES&R) project will be officially transferred to a 

designated resource program. 

 Long-term responsibility for tracking the ES&R 

investment should be identified early in the 

ES&R planning process through an 

interdisciplinary team. 

 The resource program is encouraged to conduct 

an evaluation at the five-year interval to identify 

management changes needed to ensure project 

success in reaching the intended objectives. 

Immediately suppress fire in all 

sagebrush habitats. Where 

resources are limited, these 

actions should first focus on 

PACs and any identified 

connectivity corridors between 

PAC's 

 In Greater Sage-Grouse habitat areas, prioritize 

suppression, immediately after life and property, 

to conserve the habitat. 

 Protect sage-grouse habitat during wildfire 

suppression activities as described in the 

National Fire Suppression Guidelines and the 

current fire management plan. 

Non-native, 

Invasive 

Plants 

Present, but 

localized 

Maintain and 

restore 

healthy, 

native 

sagebrush 

plant 

communities 

Retain all remaining large 

intact sagebrush patches, 

particularly at low elevations. 

 Retain lands with high resource values and 

adjust land ownership to improve land pattern 

and management efficiency, enhance public 

access and resource values, and/or meet public 

and community needs. 

 Grassland Bird/Greater Sage-Grouse Priority 

Areas: To minimize habitat fragmentation, two 

areas with BLM surface ownership would be 

managed to retain intact blocks of native 

vegetation. One of these areas is also a sage-

grouse core area identified by MFWP. 

 Greater Sage-Grouse Protection Priority 

Area: To minimize wildlife habitat 
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HiLine Proposed RMP/Final EIS Appendix M.3 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

fragmentation, an area with BLM surface 

ownership greater than 50% would be managed 

to retain intact blocks of native vegetation where 

contiguous acreage of greater than 10,000 acres 

is present. 

Reduce or eliminate 

disturbances that promote the 

spread of these invasive 

species. 

 At the local population scale discrete 

anthropogenic disturbances should be avoided, 

minimized, or mitigated to maintain the highest 

quality habitat. 

 Site and/or minimize linear ROWs to reduce 

disturbance to sagebrush habitats. 

 Mitigation of surface-disturbing or disruptive 

activities would be applied where needed to 

minimize impacts and could be applied 

consistent with the oil and gas stipulations 

outlined in the Fluid Minerals section of 

Chapter 2. 

 The mitigation would be requirements, 

procedures, management practices or design 

features that the BLM, through issuance of the 

Record of Decision, would adopt as operational 

requirements. 

 Prioritize wildlife habitat improvement projects 

such as restoration of sagebrush communities 

through invasive species removal and native 

shrub reestablishment. 

Monitor and control invasive 

vegetation post-wildfire for at 

least three years. 

 Monitor the site and treat for noxious weeds. 

 Monitor treatments and activities for up to three 

years from date of fire containment. 

 After three years, the long-term monitoring of an 

ES&R project will be officially transferred to a 

designated resource program. 

 Long-term responsibility for tracking the ES&R 

investment should be identified early in the 

ES&R planning process through an 

interdisciplinary team. 

 The resource program is encouraged to conduct 

an evaluation at the five-year interval to identify 

management changes needed to ensure project 

success in reaching the intended objectives. 

Require best management 

practices for construction 

project in and adjacent to 

sagebrush habitats to prevent 

invasion. 

 Prioritize pad development based on suitability 

of habitat; construct pads that are in less suitable 

habitat (i.e., along existing roadways or within 

degraded habitats) during the breeding season, 

and construct pads located in more suitable 

habitat prior to or after the critical breeding 

season. 

Restore altered ecosystems 

such that non-native invasive 

 Inventory for and treat noxious weeds before 

initiating surface-disturbing activities. 
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Appendix M.3 HiLine Proposed RMP/Final EIS 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

plants are reduced to levels that 

do not put the area at risk of 

conversion if a catastrophic 

even were to occur. 

 Inventory for and consider treating non-native 

and naturalized plants before initiating surface-

disturbing activities. 

 Develop an invasive plant management plan. 

 Control invasive plants utilizing an integrated 

pest management approach. 

 Monitor invasive plant treatments. 

Energy 

Development 

Present and 

widespread 

Energy 

development 

should be 

designed to 

ensure that it 

will not 

impinge upon 

stable or 

increasing 

GSG 

population 

trends 

Avoid energy development in 

PACs. Identify areas where 

leasing is not acceptable, or not 

acceptable without stipulations 

for surface occupancy that 

maintains SG habitats 

 No Surface Occupancy: A fluid minerals 

leasing constraint that prohibits occupancy or 

disturbance on all or part of the lease surface to 

protect special values or uses. Lessees may 

exploit the fluid mineral resources under the 

leases restricted by this constraint through use of 

directional drilling from sites outside the area. 

If avoidance is not possible in 

PACs due to pre-existing valid 

rights, adjacent development, 

or split estate issues, 

development should only occur 

in non-habitat areas, including 

all appurtenant structures, with 

an adequate buffer that is 

sufficient to preclude impacts 

to sage-grouse habitat from 

noise, and other human 

activities. 

 A lessee shall have the right to use so much of 

the leased lands as is necessary to explore for, 

drill for, mine, extract, remove and dispose of all 

the leased resource in a leasehold subject to: 

Stipulations attached to the lease; restrictions 

deriving from specific, nondiscretionary 

statutes; and such reasonable measures as may 

be required by the authorized officer to 

minimize adverse impacts to other resource 

values, land uses or users not addressed in the 

lease stipulations at the time operations are 

proposed. 

 To the extent consistent with lease rights 

granted, such reasonable measures may include, 

but are not limited to, modification to siting or 

design of facilities, timing of operations, and 

specification of interim and final reclamation 

measures. 

 At a minimum, measures shall be deemed 

consistent with lease rights granted provided 

that they do not: require relocation of proposed 

operations by more than 200 meters; require that 

operations be sited off the leasehold; or prohibit 

new surface disturbing operations for a period in 

excess of 60 days in any lease year. 

Reduce and maintain the 

density of energy structures 

below which there are not 

impacts to the function of the 

sage-grouse habitats (as 

measured by no declines in 

sage-grouse use), or do not 

result in declines in sage-grouse 

populations within PACs. 

 No Surface Occupancy: A fluid minerals 

leasing constraint that prohibits occupancy or 

disturbance on all or part of the lease surface to 

protect special values or uses. Lessees may 

exploit the fluid mineral resources under the 

leases restricted by this constraint through use of 

directional drilling from sites outside the area. 

Design development outside  No Surface Occupancy: A fluid minerals 
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HiLine Proposed RMP/Final EIS Appendix M.3 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

PACs to maintain populations 

within adjacent PACs and 

allow for connectivity among 

PACs. 

leasing constraint that prohibits occupancy or 

disturbance on all or part of the lease surface to 

protect special values or uses. Lessees may 

exploit the fluid mineral resources under the 

leases restricted by this constraint through use of 

directional drilling from sites outside the area. 

Reclamation of disturbances 

resulting from a proposed 

project should only be 

considered as mitigation for 

those impacts, not portrayed as 

minimization. 

 Reclamation for Energy Development is 

comprehensive in the RMP and is addressed in 

Appendix E Oil and Gas Operations and 

Appendix J Reclamation. 

Design development to 

minimize tall structures 

(turbines, powerlines), or other 

features associated with the 

development (e.g., noise from 

drilling or ongoing operations; 

Blickley, et al. 2012). 

 PACs are an exclusion area for wind energy 

development. 

 New right-of-way facilities will be located 

within or adjacent to existing rights-of-way, or 

corridors, to the extent practical, in order to 

minimize adverse environmental impacts and 

the proliferation of separate rights-of-way. 

 New rights-of-way would include appropriate 

BMPs and mitigation. 

 The latest version of Reducing Avian Collisions 

with Power Lines:  The State of the Art in 2012 

(APLIC 2012) and the BMPs established by the 

BLM Wind Energy Development Programmatic 

EIS and Record of Decision (BLM 2006c) 

would be implemented in the construction and 

operation of right-of-way facilities. 

 Greater Sage-grouse General Habitat - New 

distribution power lines on BLM land within 1 

mile of Greater Sage-Grouse leks would be 

buried. 

 PACs are an Avoidance Area for rights-of-way. 

 Limit noise to less than 10 decibels above 

ambient measures (20-24 dBA) at sunrise at the 

perimeter of a lek during active lek season 

(Patricelli, et al. 2010; Blickley, et al. In 

preparation). 

 Require noise shields when drilling during the 

lek, nesting, brood-rearing, or wintering season. 

 Locate new compressor stations outside priority 

habitats and design them to reduce noise that 

may be directed towards priority habitat. 

Avoid  Fire will not be used to treat sagebrush in less 

Sagebrush 

Removal 

Present, but 

localized 

sagebrush 

removal or 

manipulation 

in GSG 

breeding or 

than 12-inch precipitation zones (e.g., Wyoming 

big sagebrush or other xeric sagebrush species). 

However, if as a last resort and after all other 

treatment opportunities have been explored and 

site-specific variables allow, the use of 

winter prescribed fire for fuel breaks that would disrupt 
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Appendix M.3 HiLine Proposed RMP/Final EIS 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

habitats. 

Appropriate 

regulatory 

and 

incentive-

based 

mechanisms 

must be 

implemented 

to preclude 

sagebrush 

removal and 

manipulation 

for all other 

purposes. 

the fuel continuity across the landscape could be 

considered, in stands where cheat grass is a very 

minor component in the understory. 

Improper 

Grazing 

Present and 

widespread 

Conduct 

grazing 

management 

for all 

ungulates in a 

manner 

consistent 

with local 

ecological 

conditions 

that 

maintains or 

restores 

healthy 

sagebrush 

shrub and 

native 

perennial 

grass and 

forb 

communities 

and 

conserves the 

essential 

habitat 

components 

for GSG (e.g. 

shrub cover, 

nesting 

cover). Areas 

which do not 

currently 

meet this 

standard 

should be 

managed to 

Ensure that allotments meet 

ecological potential and 

wildlife habitat requirements; 

and, ensure that the health and 

diversity of the native perennial 

grass community is consistent 

with the ecological site. 

BLM Standards for Rangeland Health 

 Standard #1:  Uplands are in proper functioning 

condition. 

 Standard #2:  Riparian and wetland areas are in 

proper functioning condition. 

 Standard #5:  Habitats are provided to maintain 

healthy, productive and diverse populations of 

native plant and animal species, including 

special status species (federally threatened, 

endangered, candidate or Montana species of 

special concern as defined in BLM Manual 

6840, Special Status Species Management). 

Inform and educate affected 

grazing permittees regarding 

sage-grouse habitat needs and 

conservation measures. 

 Coordinate with MFWP or other interested 

parties to highlight special status species 

information and BLM management of habitats 

for special status species. 

 Also provide outreach materials for the general 

public. 

 The RMP does not specifically addressed 

educating and informing permittees regarding 

sage-grouse need and conservation measures. 

Incorporate sage-grouse habitat 

needs or habitat characteristics 

into relevant resource and 

allotment management plans, 

including the desired conditions 

with the understanding that 

these desired conditions may 

not be fully achievable; (a) due 

to the existing ecological 

conditions, ecological potential 

or the existing vegetation; or 

(b) due to casual events 

unrelated to existing livestock 

grazing. 

 Include (at a minimum) indicators and 

measurements of structure/condition/ 

composition of vegetation specific to achieving 

sage‐grouse habitat objectives (Doherty, et al. 

2011). 

 If local/state seasonal habitat objectives are not 

available, use sage‐grouse habitat 

recommendations from Connelly, et al. (2000b) 

and Hagen, et al. 2007. 
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HiLine Proposed RMP/Final EIS Appendix M.3 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

restore these 

components. 

Adequate 

monitoring of 

grazing 

strategies and 

their results, 

with 

necessary 

changes in 

strategies, is 

essential to 

ensuring that 

desired 

ecological 

conditions 

and GSG 

response are 

achieved. 

Conduct habitat assessment 

and, where necessary, 

determine factors causing any 

failure to achieve the habitat 

characteristics. Make 

adjustments as appropriate. 

Given limited agency 

resources, priority should be 

given to PACs and then sage-

grouse habitats adjacent to 

PACs. 

 Prioritize allotments that have the best 

opportunities for conserving, enhancing or 

restoring habitat for sage‐grouse. 

Range 

Management 

Structures 

Present, but 

localized 

Avoid or 

reduce the 

impact of 

range 

management 

structures on 

GSG. 

Range management structures 

should be designed and placed 

to be neutral or beneficial to 

sage-grouse 

 Analyze springs, seeps and associated pipelines 

to determine if modifications are necessary to 

maintain the continuity of the predevelopment 

riparian area within priority sage‐grouse 

habitats. 

 Make modifications where necessary, 

considering impacts to other water uses when 

such considerations are neutral or beneficial to 

sage‐grouse. 

 Only authorize new spring or seep developments 

where the impacts to sage-grouse would be 

neutral or beneficial. 

Structures that are currently 

contributing to negative 

impacts to either sage-grouse or 

their habitats should be 

removed or modified to remove 

the threat. 

 Evaluate existing structural range improvements 

and location of supplements (salt or protein 

blocks) to make sure they conserve, enhance or 

restore sage‐grouse habitat. 

 Evaluate methods to reduce outright sage‐grouse 

strikes and mortality, through removing, 

modifying or marking fences in high risk areas 

within priority sage‐grouse habitat based on 

proximity to lek, lek size, and topography 

(Christiansen 2009, Stevens 2011). 

 Monitor for, and treat invasive species 

associated with existing range improvements 

(Gelbard and Belnap 2003 and Bergquist, et al. 

2007). 

Agricultural 

Conversion 

Present, but 

localized 

Avoid further 

loss of 

sagebrush 

habitat for 

agricultural 

Revise Farm Bill policies and 

commodity programs that 

facilitate ongoing conversion of 

native habitats to marginal 

croplands (e.g., through the 

 These are all beyond the scope of the RMP. 
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Appendix M.3 HiLine Proposed RMP/Final EIS 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

activities 

(both plant 

and animal 

production) 

and prioritize 

restoration. 

In areas 

where taking 

agricultural 

lands out of 

production 

has benefited 

GSG, the 

programs 

supporting 

these actions 

should be 

targeted and 

continued 

(e.g. 

CRP/SAFE). 

Threat 

amelioration 

activities 

should, at a 

minimum, be 

prioritized 

within PACs, 

but should be 

considered in 

all GSG 

habitats. 

addition of a ‘Sodsaver’ 

provision), to support 

conservation of remaining 

sagebrush-steppe habitats. 

Continue and expand incentive 

programs that encourage the 

maintenance of sagebrush 

habitats. 

Develop criteria for set-aside 

programs which stop negative 

habitat impacts and promote the 

quality and quantity sage-

grouse habitat. 

If lands that provide seasonal 

habitats for sage-grouse are 

taken out of a voluntary 

program, such as CRP or 

SAFE, precautions should be 

taken to ensure withdrawal of 

the lands minimizes the risk of 

direct take of sage-grouse (e.g., 

timing to avoid nesting season). 

Voluntary incentives should be 

implemented to increase the 

amount of sage-grouse habitats 

enrolled in these programs. 

Recreation 

Present, but 

localized 

In areas 

subjected to 

recreational 

activities, 

maintain 

healthy 

native 

sagebrush 

communities 

based on 

local 

ecological 

conditions 

and with 

consideration 

of drought 

conditions, 

and manage 

direct and 

Close important sage-grouse 

use areas to off-road vehicle 

use. 

 The use of motorized vehicles, including OHVs, 

to retrieve game off road would not be allowed, 

regardless of individual possession of a Montana 

Disabled Hunting License, in limited or closed 

areas unless designated through travel 

management planning. Options for off-road 

game retrieval could include designating the 

types of vehicles that may be used, times of day, 

limited motorized off-road travel or motorized 

travel on closed roads and would apply to all 

individuals with a legally taken game animal. 

 Site-specific travel planning within the 

Grassland Bird/Greater Sage-Grouse Priority 

Areas and Greater Sage-Grouse Protection 

Priority Area would be completed within a five 

(5) year period after the ROD is signed. 

 Travel management should evaluate, during site-

specific travel planning, the need for permanent 

or seasonal road or area closures to protect 
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HiLine Proposed RMP/Final EIS Appendix M.3 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

indirect 

human 

disturbance 

(including 

noise) to 

avoid 

interruption 

of normal 

GSG 

behavior. 

Threat 

amelioration 

for recreation 

should be 

implemented 

in PACs, but 

considered in 

all GSG 

habitats. 

Greater Sage-Grouse priority habitat areas. 

 Evaluate impacts of existing roads, including 

two-tracks, in relation to known lek locations 

and Greater Sage-Grouse winter ranges. 

 Manage on-road travel and OHV use in sage-

grouse habitat to avoid disturbance during 

critical times such as winter, breeding and 

nesting periods. 

 Plan or permit organized events to avoid impacts 

to Greater Sage-Grouse. 

 Manage motorized and mechanized travel to 

minimize impacts to Greater Sage-Grouse and 

their habitat by developing standards for future 

roads to give to BLM, FS, BIA, state, county, 

and private parties. 

 Manage motorized and mechanized travel to 

minimize impacts to Greater Sage-Grouse by 

enforcement of existing OHV and travel 

management plans. 

 Provide educational opportunities for users of 

OHVs dealing with the possible effects they 

may have on Greater Sage-Grouse. 

 Develop a transportation management plan 

across ownership boundaries in Greater Sage-

Grouse habitats. 

 Participate in travel planning efforts and educate 

the general public about the impacts of roads on 

Greater Sage-Grouse and their habitat. 

Avoid development of 

recreational facilities (e.g., new 

roads and trails, campgrounds) 

in sage-grouse habitats. 

 Campgrounds were not specifically addressed in 

the RMP. 

 Travel management should evaluate, during site-

specific travel planning, the need for permanent 

or seasonal road or area closures to protect 

Greater Sage-Grouse priority habitat areas. 

 Use existing roads or realignments to access 

valid existing rights that are not yet developed. 

If valid existing rights cannot be accessed via 

existing roads, then any new roads would be 

constructed to the absolute minimum standard 

necessary. 

 Allow no upgrading of existing routes that 

would change route category (road, primitive 

road, or trail) or capacity unless the upgrading 

would have minimal or beneficial impacts on 

Greater Sage-Grouse habitat, is necessary for 

motorist safety, or eliminates the need to 

construct a new road. 

 Manage on-road travel and OHV use in sage-

grouse habitat to avoid disturbance during 

critical times such as winter, breeding and 

nesting periods. 
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Appendix M.3 HiLine Proposed RMP/Final EIS 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

 Manage motorized and mechanized travel to 

minimize impacts to Greater Sage-Grouse by 

enforcement of existing OHV and travel 

management plans. 

 Develop a transportation management plan 

across ownership boundaries in Greater Sage-

Grouse habitats. 

 Participate in travel planning efforts and educate 

the general public about the impacts of roads on 

Greater Sage-Grouse and their habitat. 

 Consider buffers, removal, realignment, or 

seasonal closures where appropriate to avoid 

degradation of habitat. 

Infrastructure 

Present and 

widespread 

Avoid 

development 

of 

infrastructure 

within PACs. 

Avoid construction of these 

features in sage-grouse habitat, 

both within and outside of 

PACs. 

 Greater Sage-Grouse Priority Habitat -

Avoidance Area for Rights-of-Ways. 

Avoidance Areas: Areas to be avoided but may 

be available for location of rights-of-way with 

special stipulations. 

Power transmission corridors 

which cannot avoid PACs 

should be buried (if technically 

feasible) and disturbed habitat 

should be restored. 

 Place new utility developments (power lines, 

pipelines, etc.) and transportation routes in 

existing utility or transportation corridors. 

 Bury power lines. 

Infrastructure corridors should 

be designed and maintained to 

preclude introduction of 

invasive plant species. 

 Prevention, early detection and rapid response 

for all noxious weed species. 

 Control noxious weeds by various methods that 

include cultural, physical, biological, and 

chemical controls or other land practices. 

Restrictions limiting use of 

roads should be enforced. 

 Travel Management will occur after the Record 

of Decision is signed. 

 Guidance for removal or decommission of roads 

is located in Appendix M and was also 

addressed above under "Recreation." 

Remove transmission lines and 

roads that are duplicative or are 

not functional. 

 Consider opportunities to remove, bury, or 

modify existing power lines (e.g., burying, anti-

perching devices or line location). 

 Remove power line when use is completed. 

Transmission line towers 

should be constructed to 

severely reduce or eliminate 

nesting and perching by avian 

predators, most notably ravens, 

thereby reducing anthropogenic 

subsidies to those species. 

 Power lines and substations constructed on 

BLM land would comply with the most current 

raptor protection standards (currently Reducing 

Avian Collisions with Power Lines:  The State 

of the Art in 2012 (APLIC 2012)). 

 Existing power lines that have been identified as 

having problems with collision or electrocution 

of wildlife and do not meet APLIC standards 

will be corrected and modified to prevent future 

wildlife collision threats or electrocution. 

 Powerlines that are in good working order will 
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HiLine Proposed RMP/Final EIS Appendix M.3 

USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

be maintained and upgraded as deemed 

necessary. 

Avoid installation of 

compressor stations in PACs or 

other sage-grouse habitats 

where sage-grouse would be 

affected by noise and operation 

activities. 

 Locate new compressor stations outside priority 

habitats and design them to reduce noise that 

may be directed towards priority habitat. 

All commercial pipelines 

should be buried and habitat 

that is disturbed needs to be 

reclaimed with current and 

future emphasis placed on 

suppression of non-native 

 Reclamation for Energy Development is 

comprehensive in the RMP and is addressed in 

Appendix E Oil and Gas Operations and 

Appendix J Reclamation. 

invasive plant species. 

Mitigate impacts to habitat 

from development of these 

features. 

Mitigation from Infrastructure impacts are 

comprehensive and can be found in 

 Appendix C Best Management Practices, 

 Appendix E.2 Best Management Practices and 

Conditions of Approval for Energy 

Development, 

 Appendix J Reclamation, and 

 Appendix M Mitigation for the Conservation of 

Greater Sage-grouse. 

Remove (or decommission) 

non-designated roads within 

sagebrush habitats. 

 Travel Management will occur after the Record 

of Decision is signed. 

 Guidance for removal or decommission of roads 

is located in Appendix M. 

Fences 

Present, but 

localized 

Minimize the 

impact of 

fences on 

GSG 

populations. 

Mark fences that are in high 

risk areas for collision (Stevens 

et al. 2012) with permanent 

flagging or other suitable 

device to reduce sage-grouse 

collisions on flat to gently 

rolling terrain in areas of 

moderate to high fence 

densities (i.e., more than 1 km 

of fence per km2) located 

within 2 kms of occupied leks. 

 Evaluate existing structural range 

improvements. This includes evaluating 

methods to reduce outright sage‐grouse strikes 

and mortality, through removing, modifying or 

marking fences in high risk areas within priority 

sage‐grouse habitat based on proximity to lek, 

lek size, and topography (Christiansen 2009, 

Stevens 2011). 

 If portions of existing fences are found to pose a 

threat to Greater Sage-Grouse, mitigate through 

moving or modifying posts, increasing the 

visibility of the fences by flagging, or by 

designing “take-down” fences. 

Identify and remove 

unnecessary fences. 

 Fences identified as potential barriers to wildlife 

movement or representing significant hazards 

for wildlife on BLM land would be inventoried. 

 Prioritized fences for replacement or 

modification to maintain resource values 

including wildlife movements. 
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USFWS COT Report Recommendations BLM Proposed Management 

Threats 

Conservation 

Objectives Conservation Measures 

Assessment of Strategy Consistency with 

Conservation Objectives 

Placement of new fences and 

livestock management facilities 

(including corrals, loading 

facilities, water tanks and 

windmills) should consider 

their impact on sage-grouse 

and, to the extent practicable, 

be placed at least 1 km from 

occupied leks (Stevens et al. 

2012). 

 New fences would follow BLM specifications to 

allow for wildlife passage, except for fences 

built specifically to keep wildlife out of an area. 

 Fences would also be placed and marked, or 

modified, to reduce wildlife collisions or 

entanglements. 
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Appendix M
 
Greater Sage-Grouse
 

M.4:  Greater Sage-Grouse Mitigation 

General 

In undertaking BLM management actions, and, consistent with valid existing rights and applicable law, in authorizing third 

party actions that result in habitat loss and degradation, the BLM will require and ensure mitigation that provides a net 

conservation gain to the species including accounting for any uncertainty associated with the effectiveness of such mitigation. 

This will be achieved by avoiding, minimizing, and compensating for impacts by applying beneficial mitigation actions. 

Reference should be made to Appendix M.1, Mitigation Measures and Conservation Actions for Greater Sage-Grouse 

Habitat, as well as the other appendices in the M-series for more details in this regard. Actions which result in habitat loss 

and degradation include those identified as threats which contribute to Greater Sage-Grouse disturbance as identified by the 

U.S. Fish and Wildlife Service in its 2010 listing decision (75 FR 13910) and shown in Table 2 in the Monitoring Framework 

(Appendix M.2). Mitigation will follow the regulations from the White House Council on Environmental Quality (CEQ) (40 

CFR 1508.20; e.g. avoid, minimize, and compensate), hereafter referred to as the mitigation hierarchy. If impacts from BLM 

management actions and authorized third-party actions that result in habitat loss and degradation remain after applying 

avoidance and minimization measures (i.e., residual impacts), then compensatory mitigation projects will be used to provide 

a net conservation gain to the species. Any compensatory mitigation will be durable, timely, and in addition to that which 

would have resulted without the compensatory mitigation (see Glossary). 

The BLM, via the Western Association of Fish and Wildlife Agencies (WAFWA) Management Zone Greater Sage-Grouse 

Conservation Team, will develop a WAFWA Management Zone Regional Mitigation Strategy that will inform the NEPA 

decision making process including the application of the mitigation hierarchy for BLM management actions and third-party 

actions that result in habitat loss and degradation. A robust and transparent Regional Mitigation Strategy will contribute to 

greater sage-grouse habitat conservation by reducing, eliminating, or minimizing threats and compensating for residual 

impacts to Greater Sage-Grouse and its habitat. 

The BLM’s Regional Mitigation Manual MS-1794 serves as a framework for developing and implementing a Regional 

Mitigation Strategy.  The following sections provide additional guidance specific to the development and implementation of 

a WAFWA Management Zone Regional Mitigation Strategy. 

Developing a WAFWA Management Zone Regional Mitigation Strategy 

The BLM, via the WAFWA Management Zone Greater Sage-Grouse Conservation Team, will develop a WAFWA 

Management Zone Regional Mitigation Strategy to guide the application of the mitigation hierarchy for BLM/USFS 

management actions and third party actions that result in habitat loss and degradation. The Strategy should consider any 

state-level Greater Sage-Grouse mitigation guidance that is consistent with the requirements identified in this Appendix. The 

Regional Mitigation Strategy should be developed in a transparent manner, based on the best science available and 

standardized metrics. 

As described in Chapter 2, the BLM will establish a WAFWA Management Zone Greater Sage-Grouse Conservation Team 

(hereafter Team) to help guide the conservation of Greater Sage-Grouse, within 90 days of the issuance of the Record of 

Decision. The Strategy will be developed within one year of the issuance of the Record of Decision. 

The Regional Mitigation Strategy should include mitigation guidance on avoidance, minimization, and compensation, as 

follows: 
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	 Avoidance 

o	 Include avoidance areas (e.g., right-of-way avoidance/exclusion areas, no surface occupancy areas) already 

included in laws, regulations, policies, and/or land use plans (e.g., Resource Management Plans, Forest Plans, 

State Plans); and, 

o	 Include any potential, additional avoidance actions (e.g., additional avoidance best management practices) with 

regard to Greater Sage-Grouse conservation. 

 Minimization 

o	 Include minimization actions (e.g. required design features, best management practices) already included in 

laws, regulations, policies, land use plans, and/or land-use authorizations; and, 

o	 Include any potential, additional minimization actions (e.g., additional minimization best management 

practices) with regard to Greater Sage-Grouse conservation. 

 Compensation 

o	 Include discussion of impact/project valuation, compensatory mitigation options, siting, compensatory project 

types and costs, monitoring, reporting, and program administration. Each of these topics is discussed in more 

detail below. 

 Residual Impact and Compensatory Mitigation Project Valuation Guidance 

o	 A common standardized method should be identified for estimating the value of the residual 

impacts and value of the compensatory mitigation projects, including accounting for any 

uncertainty associated with the effectiveness of the projects. 

o	 This method should consider the quality of habitat, scarcity of the habitat, and the size of the 

impact/project. 

o	 For compensatory mitigation projects, consideration of durability (see Glossary), timeliness 

(see Glossary), and the potential for failure (e.g., uncertainty associated with effectiveness) 

may require an upward adjustment of the valuation. 

o	 The resultant compensatory mitigation project will, after application of the above guidance, 

result in proactive conservation measures for Greater Sage-Grouse (consistent with BLM 

Manual 6840 – Special Status Species Management, section .02). 

 Compensatory Mitigation Options 

o	 Options for implementing compensatory mitigation should be identified, such as: 

 Utilizing certified mitigation/conservation bank or credit exchanges. 

 Contributing to an existing mitigation/conservation fund. 

 Authorized-user conducted mitigation projects. 

o	 For any compensatory mitigation project, the investment must be additional (i.e. additionality: 

the conservation benefits of compensatory mitigation are demonstrably new and would not 

have resulted without the compensatory mitigation project). 

 Compensatory Mitigation Siting 

o	 Sites should be in areas that have the potential to yield a net conservation gain to the Greater 

Sage-Grouse, regardless of land ownership. 

o	 Sites should be durable (see Glossary). 

o	 Sites identified by existing plans and strategies (e.g., fire restoration plans, invasive species 

strategies, healthy land focal areas) should be considered, if those sites have the potential to 

yield a net conservation gain to greater sage-grouse and are durable. 

 Compensatory Mitigation Project Types and Costs 

o	 Project types should be identified that help reduce threats to Greater Sage-Grouse (e.g., 

protection, conservation, and restoration projects). 

o	 Each project type should have a goal and measurable objectives. 

o	 Each project type should have associated monitoring and maintenance requirements, for the 

duration of the impact. 

o	 To inform contributions to a mitigation/conservation fund, expected costs for these project 

types (and their monitoring and maintenance), within the WAFWA Management Zone, 

should be identified. 

 Compensatory Mitigation Compliance and Monitoring 

o	 Mitigation projects should be inspected to ensure they are implemented as designed, and if 

not, there should be methods to enforce compliance. 

o	 Mitigation projects should be monitored to ensure that the goals and objectives are met and 

that the benefits are effective for the duration of the impact. 
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 Compensatory Mitigation Reporting 

o	 Standardized, transparent, scalable, and scientifically-defensible reporting requirements 

should be identified for mitigation projects. 

o	 Reports should be compiled, summarized, and reviewed in the WAFWA Management Zone 

in order to determine if Greater Sage-Grouse conservation has been achieved and/or to 

support adaptive management recommendations. 

 Compensatory Mitigation Program Implementation Guidelines 

o	 Guidelines for implementing the State-level compensatory mitigation program should include 

holding and applying compensatory mitigation funds, operating a transparent and credible 

accounting system, certifying mitigation credits, and managing reporting requirements. 

Incorporating the Regional Mitigation Strategy into NEPA Analyses 

The BLM will include the avoidance, minimization, and compensatory recommendations from the Regional Mitigation 

Strategy in one or more of the NEPA analysis alternatives for BLM management actions and third-party actions that result in 

habitat loss and degradation and the appropriate mitigation actions will be carried forward into the decision. 

Implementing a Compensatory Mitigation Program 

The BLM needs to ensure that compensatory mitigation is strategically implemented to provide a net conservation gain to the 

species, as identified in the Regional Mitigation Strategy. In order to align with existing compensatory mitigation efforts, 

this compensatory mitigation program will be managed at a State level (as opposed to a WAFWA Management Zone, a Field 

Office, or a Forest), in collaboration with our partners (e.g. federal, tribal, and state agencies). 

To ensure transparent and effective management of the compensatory mitigation funds, the BLM will enter into a contract or 

agreement with a third party to help manage the State-level compensatory mitigation funds, within one year of the issuance of 

the Record of Decision. The selection of the third-party compensatory mitigation administrator will conform to all relevant 

laws, regulations, and policies. The BLM will remain responsible for making decisions that affect federal lands. 

Glossary Terms 

Additionality: The conservation benefits of compensatory mitigation are demonstrably new and would not have resulted 

without the compensatory mitigation project. (adopted and modified from BLM Manual Section 1794). 

Avoidance mitigation: Avoiding the impact altogether by not taking a certain action or parts of an action. (40 CFR 

1508.20(a)) (e.g., may also include avoiding the impact by moving the proposed action to a different time or location.) 

Compensatory mitigation: Compensating for the (residual) impact by replacing or providing substitute resources or 

environments. (40 CFR 1508.20) 

Compensatory mitigation projects: The restoration, creation, enhancement, and/or preservation of impacted resources 

(adopted and modified from 33 CFR 332), such as on-the-ground actions to improve and/or protect habitats (e.g., chemical 

vegetation treatments, land acquisitions, conservation easements). (adopted and modified from BLM Manual Section 1794). 

Compensatory mitigation sites: The durable areas where compensatory mitigation projects will occur. (adopted and 

modified from BLM Manual Section 1794). 

Durability (protective and ecological): The maintenance of the effectiveness of a mitigation site and project for the 

duration of the associated impacts, which includes resource, administrative/legal, and financial considerations. (adopted and 

modified from BLM Manual Section 1794). 

Minimization mitigation: Minimizing impacts by limiting the degree or magnitude of the action and its implementation. 

(40 CFR 1508.20 (b)) 
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Residual impacts: Impacts that remain after applying avoidance and minimization mitigation; also referred to as 

unavoidable impacts. 

Timeliness: The lack of a time lag between impacts and the achievement of compensatory mitigation goals and objectives 

(BLM Manual Section 1794). 
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Appendix M
 
Greater Sage-Grouse
 

M.5:  Applying Lek Buffer Distances when Approving Actions 

Buffer Distances and Evaluation of Impacts to Leks 

The BLM will evaluate impacts to leks from actions requiring NEPA analysis. In addition to any other relevant information 

determined to be appropriate (e.g., state wildlife agency plans), the BLM will assess and address impacts from the following 

activities using the lek buffer-distances as identified in the USGS Report Conservation Buffer Distance Estimates for Greater 

Sage-Grouse – A Review (Open File Report 2014-1239). The BLM will apply the lek buffer-distances specified as the lower 

end of the interpreted range in the report unless justifiable departures are determined to be appropriate (see below). The 

lower end of the interpreted range of the lek buffer-distances is as follows: 

 linear features (roads) within 3.1 miles of leks
 
 infrastructure related to energy development within 3.1 miles of leks.
 
 tall structures (e.g., communication or transmission towers, transmission lines) within 2 miles of leks.
 
 low structures (e.g., fences, rangeland structures) within 1.2 miles of leks.
 
 surface disturbance (continuing human activities that alter or remove the natural vegetation) within 3.1 miles of leks.
 
 noise and related disruptive activities including those that do not result in habitat loss (e.g., motorized recreational
 

events) at least 0.25 miles from leks. 

Justifiable departures to decrease or increase from these distances, based on local data, best available science, landscape 

features, and other existing protections (e.g., land use allocations, state regulations) may be appropriate for determining 

activity impacts. The USGS report recognizes that “because of variation in populations, habitats, development patterns, 

social context, and other factors, for a particular disturbance type, there is no single distance that is an appropriate buffer for 

all populations and habitats across the sage-grouse range.” The USGS report also states that “various protection measures 

have been developed and implemented… [which have] the ability (alone or in concert with others) to protect important 

habitats, sustain populations, and support multiple-use demands for public lands.” All variations in lek buffer-distances will 

require appropriate analysis and disclosure as part of activity authorization. 

In determining lek locations, the BLM will use the most recent active or occupied lek data available from the state wildlife 

agency. 

For Actions in General Habitat Management Area (GHMA) 

The BLM will apply the lek buffer-distances identified above as required conservation measures to fully address the impacts 

to leks as identified in the NEPA analysis. 

 Impacts should first be avoided by locating the action outside of the applicable lek buffer-distance(s) identified 

above. 

 The BLM may approve actions in GHMA that are within the applicable lek buffer distance identified above only if: 

	 Based on best available science, landscape features, and other existing protections, (e.g., land use allocations, 

state regulations), the BLM determines that a lek buffer-distance other than the applicable distance identified 

above offers the same or a greater level of protection to Greater Sage-Grouse and its habitat, including 

conservation of seasonal habitat outside of the analyzed buffer area; or 

	 The BLM determines that impacts to Greater Sage-Grouse and its habitat are minimized such that the project 

will cause minor or no new disturbance (ex. co-location with existing authorizations); and 

	 Any residual impacts within the lek buffer-distances are addressed through compensatory mitigation measures 

sufficient to ensure a net conservation gain, as outlined in the Mitigation Strategy 

(Appendix M.4). 
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For Actions in Priority Habitat Management Area (PHMA) 

The BLM will apply the lek buffer-distances identified above as required conservation measures to fully address the impacts 

to leks as identified in the NEPA analysis. Impacts should be avoided by locating the action outside of the applicable lek 

buffer-distance(s) identified above. 

The BLM may approve actions in PHMA that are within the applicable lek buffer distance identified above only if: 

	 The BLM, with input from the state fish and wildlife agency, determines, based on best available science, landscape 

features, and other existing protections, that a buffer distance other than the distance identified above offers the same 

or greater level of protection to Greater Sage-Grouse and its habitat, including conservation of seasonal habitat 

outside of the analyzed buffer area. 

Range improvements which do not impact Greater Sage-Grouse, or range improvements which provide a conservation 

benefit to Greater Sage-Grouse such as fences for protecting important seasonal habitats, meet the lek buffer requirement. 

The BLM will explain its justification for determining the approved buffer distances meet these conditions in its project 

decision. 

Applying Lek Buffer Distances when Approving Actions 1590 
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Appendix M 

Greater Sage-Grouse 

M.6:  Required Design Features for
 
Greater Sage-Grouse Habitat
 

Required Design Features (RDFs) are required for certain activities in all Greater Sage-Grouse (GRSG) habitat. RDFs 

establish the minimum specifications for certain activities to help mitigate adverse impacts. However, the applicability 

and overall effectiveness of each RDF cannot be fully assessed until the project level when the project location and 

design are known. Because of site-specific circumstances, some RDFs may not apply to some projects (e.g., a resource 

is not present on a given site) and/or may require slight variations (e.g., a larger or smaller protective area). All 

variations in RDFs would require that at least one of the following be demonstrated in the NEPA analysis associated 

with the project/activity: 

	 A specific RDF is documented to not be applicable to the site-specific conditions of the project/activity (e.g., 

due to site limitations or engineering considerations). Economic considerations, such as increased costs, do not 

necessarily require that an RDF be varied or rendered inapplicable; 

	 An alternative RDF is determined to provide equal or better protection for GRSG or its habitat; 

	 A specific RDF will provide no additional protection to GRSG or its habitat. 

Required Design Features for how to make a pond that won’t produce 

mosquitoes that transmit West Nile virus (from Doherty [2007]) 

1.	 Increase the size of ponds to accommodate a greater volume of water than is discharged. This will result in un‐
vegetated and muddy shorelines that breeding Cx. tarsalis avoid (De Szalay and Resh 2000). This modification 

may reduce Cx. tarsalis habitat but could create larval habitat for Culicoides sonorensis, a vector of blue tongue 

disease, and should be used sparingly (Schmidtmann, et al. 2000). Steep shorelines should be used in 

combination with this technique whenever possible (Knight, et al. 2003). 

2.	 Build steep shorelines to reduce shallow water (>60 centimeters [cm]) and aquatic vegetation around the 

perimeter of impoundments (Knight et al. 2003). Construction of steep shorelines also will create more 

permanent ponds that are a deterrent to colonizing mosquito species like Cx. tarsalis which prefer newly 

flooded sites with high primary productivity (Knight, et al. 2003). 

3.	 Maintain the water level below that of rooted vegetation for a muddy shoreline that is unfavorable habitat for 

mosquito larvae. Rooted vegetation includes both aquatic and upland vegetative types. Avoid flooding 

terrestrial vegetation in flat terrain or low lying areas. Aquatic habitats with a vegetated inflow and outflow 

separated by open water produce 5‐10 fold fewer Culex mosquitoes than completely vegetated wetlands 

(Walton and Workman 1998). Wetlands with open water also had significantly fewer stage III and IV instars 

which may be attributed to increased predator abundances in open water habitats (Walton and Workman 1998). 

4.	 Construct dams or impoundments that restrict down slope seepage or overflow by digging ponds in flat areas 

rather than damming natural draws for effluent water storage, or lining constructed ponds in areas where 

seepage is anticipated (Knight, et al. 2003). 

5.	 Line the channel where discharge water flows into the pond with crushed rock, or use a horizontal pipe to 

discharge inflow directly into existing open water, thus precluding shallow surface inflow and accumulation of 

sediment that promotes aquatic vegetation. 
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6.	 Line the overflow spillway with crushed rock, and construct the spillway with steep sides to preclude the 

accumulation of shallow water and vegetation. 

7.	 Fence pond site to restrict access by livestock and other wild ungulates that trample and disturb shorelines, 

enrich sediments with manure and create hoof print pockets of water that are attractive to breeding mosquitoes. 

Literature Cited 

De Szalay, F.A. and V.H. Resh. 2000. Factors influencing macroinvertebrate colonization of seasonal wetlands: 

responses to emergent plant cover. Freshwater Biology. 45: 295‐308. 

Doherty, M.K. 2007. Mosquito populations in the Powder River Basin, Wyoming: a comparison of natural, agricultural 

and effluent coal bed natural gas aquatic habitats. M.S. Thesis. Montana State University, Bozeman, U.S.A. 

Knight, R.L., W.E. Walton, G.F. Meara, W.K. Riesen and R. Wass. 2003. Strategies for effective mosquito control in 

constructed treatment wetlands. Ecological Engineering. 21: 211‐232. 

Schmidtmann, E.T., R.J. Bobian, R.P. Beldin. 2000. Soil chemistries define aquatic habitats with immature populations 

of the Culicoides variipennis complex (Diptera: Ceratopogonidae). Journal of Medical Entomology. 37: 38‐64. 

Walton, W.E., and P.D. Workman. 1998. Effect of marsh design on the abundance of mosquitoes in experimental 

constructed wetlands in Southern California. Journal of the American mosquito control Association 14:95‐107. 

Required Design Features for Fluid Mineral Development 

Priority Habitat Management Areas (PHMA) 

Roads 

 Design roads to an appropriate standard no higher than necessary to accommodate their intended purpose.
 
 Locate roads to avoid important areas and habitats.
 
 Coordinate road construction and use among right-of-way (ROW) holders.
 
 Construct road crossing at right angles to ephemeral drainages and stream crossings.
 
 Establish speed limits on BLM system roads to reduce vehicle/wildlife collisions or design roads to be driven at 


slower speeds. 

 Establish trip restrictions or minimization through use of telemetry and remote well control (e.g., Supervisory 

Control and Data Acquisition). 

 Do not issue ROWs to counties on newly constructed energy development roads, unless for a temporary use 

consistent with all other terms and conditions included in this document.
 
 Restrict vehicle traffic to only authorized users on newly constructed routes (use signing, gates, etc.)
 
 Use dust abatement practices on roads and pads.
 
 Close and rehabilitate duplicate roads.
 

Operations 

 Cluster disturbances, operations (fracture stimulation, liquids gathering, etc.), and facilities.
 
 Use directional and horizontal drilling to reduce surface disturbance.
 
 Place infrastructure in already disturbed locations where the habitat has not been restored.
 
 Consider using oak (or other material) mats for drilling activities to reduce vegetation disturbance and for roads
 

between closely spaced wells to reduce soil compaction and maintain soil structure to increase likelihood of 

vegetation reestablishment following drilling. 

 Apply a phased development approach with concurrent reclamation. 
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	 Place liquid gathering facilities outside of priority areas. Have no tanks at well locations within priority areas 

(minimizes perching and nesting opportunities for ravens and raptors and truck traffic). Pipelines must be under 

or immediately adjacent to the road (Bui, et al. 2010). 

 Restrict the construction of tall facilities and fences to the minimum number and amount needed.
 
 Site and/or minimize linear ROWs to reduce disturbance to sagebrush habitats.
 
 Place new utility developments (power lines, pipelines, etc.) and transportation routes in existing utility or
 

transportation corridors. 

 Bury distribution power lines. 

 Corridor power, flow, and small pipelines under or immediately adjacent to roads. 

 Design or site permanent structures which create movement (e.g., a pump jack) to minimize impacts to sage-

grouse. 

 Cover (e.g., fine mesh netting or use other effective techniques) all drilling and production pits and tanks 

regardless of size to reduce sage-grouse mortality. 

 Equip tanks and other above ground facilities with structures or devices that discourage nesting of raptors and 

corvids. 

 Control the spread and effects of non-native plant species (e.g., by washing vehicles and equipment). 

 Use only closed-loop systems for drilling operations and no reserve pits. 

 Restrict pit and impoundment construction to reduce or eliminate threats from West Nile virus (Doherty 2007). 

 Remove or re-inject produced water to reduce habitat for mosquitoes that vector West Nile virus. If surface 

disposal of produced water continues, use the following steps for reservoir design to limit favorable mosquito 

habitat: 

 Overbuild size of ponds for muddy and non-vegetated shorelines. 

 Build steep shorelines to decrease vegetation and increase wave actions. 

 Avoid flooding terrestrial vegetation in flat terrain or low lying areas. 

 Construct dams or impoundments that restrict down slope seepage or overflow. 

 Line the channel where discharge water flows into the pond with crushed rock. 

 Construct spillway with steep sides and line it with crushed rock. 

 Treat waters with larvicides to reduce mosquito production where water occurs on the surface. 

	 The BLM would work with proponents to limit project-related noise where it would be expected to reduce 

functionality of habitats that support GRSG populations. The BLM would evaluate the potential for limitation 

of new noise sources on a case-by-case basis as appropriate. 

	 As additional research and information emerges, specific new limitations appropriate to the type of projects 

being considered would be evaluated, and appropriate limitations would be implemented where necessary to 

minimize potential for noise impacts on GRSG population behavioral cycles. 

	 As new research is completed, new specific limitations would be coordinated with MFWP and partners. Limit 

noise to less than 10 decibels above ambient measures (20-26 dBA) at sunrise at the perimeter of the lek during 

active lek season (Patricelli, et al. 2010; Blickley, et al. In preparation). 

 Require noise shields when drilling during the lek, nesting, brood-rearing, or wintering season.
 
 Fit transmission towers with anti-perch devices (Lammers and Collopy 2007).
 
 Require sage-grouse-safe fences.
 
 Locate new compressor stations outside Priority Habitat Management Areas (PHMA) and design them to
 

reduce noise that may be directed towards PHMA.
 
 Clean up refuse.
 
 Locate man camps outside of PHMA.
 

Reclamation 

	 Include objectives for ensuring habitat restoration to meet sage-grouse habitat needs in reclamation 

practices/sites (Pyke 2011). Address post-reclamation management in reclamation plan such that goals and 

objectives are to protect and improve sage-grouse habitat needs. 

	 Maximize the area of interim reclamation on long-term access roads and well pads including reshaping, 

topsoiling and revegetating cut and fill slopes. 

 Restore disturbed areas at final reclamation to the pre-disturbance landforms and desired plant community. 

 Irrigate interim reclamation if necessary for establishing seedlings more quickly. 

 Utilize mulching techniques to expedite reclamation and to protect soils. 
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General Sage-Grouse Habitat Management Areas (GHMA) 

Make applicable BMPs mandatory as Conditions of Approval (COA) within General Habitat Management Areas 

(GHMA). BMPs are continuously improving as new science and technology become available and therefore are subject 

to change. At a minimum include the following BMPs: 

Roads 

 Design roads to an appropriate standard no higher than necessary to accommodate their intended purpose. 

 Do not issue ROWs to counties on mining development roads, unless for a temporary use consistent with all 

other terms and conditions included in this document. 

 Coordinate road construction and use among ROW holders. 

 Construct road crossing at right angles to ephemeral drainages and stream crossings. 

 Establish speed limits on BLM system roads to reduce vehicle/wildlife collisions or design roads to be driven at 

slower speeds.
 
 Use dust abatement practices on roads and pads.
 
 Close and reclaim duplicate roads, by restoring original landform and establishing desired vegetation.
 

Operations 

 Cluster disturbances associated with operations and facilities as close as possible.
 
 Use directional and horizontal drilling to reduce surface disturbance.
 
 Restrict the construction of tall facilities and fences to the minimum number and amount needed.
 
 Cover (e.g., fine mesh netting or use other effective techniques) all pits and tanks regardless of size to reduce
 

sage-grouse mortality. 

 Equip tanks and other above ground facilities with structures or devices that discourage nesting of raptors and 

corvids. 

 Use remote monitoring techniques for production facilities and develop a plan to reduce the frequency of 

vehicle use. 

 Control the spread and effects of non-native plant species (Gelbard and Belnap 2003; Bergquist, et al. 2007). 

 Restrict pit and impoundment construction to reduce or eliminate augmenting threats from West Nile virus 

(Doherty 2007).
 
 Clean up refuse.
 

Reclamation 

	 Include restoration objectives to meet sage-grouse habitat needs in reclamation practices/sites. Address post-

reclamation management in reclamation plan such that goals and objectives are to protect and improve sage-

grouse habitat needs. 

Literature Cited 

Bergquist, E., P. Evangelista, T. J. Stohlgren, and N. Alley. 2007. Invasive species and coal bed methane development in 

the Powder River Basin, Wyoming. Environmental Monitoring and Assessment 128:381‐394. 

Blickley, J.L., D. Blackwood, and G.L. Patricelli. In preparation. Experimental evidence for avoidance of chronic 

anthropogenic noise by greater sage‐grouse. University of California‐Davis, California, USA. 

Bui, T.D., J.M. Marzluff, and B. Bedrosian. 2010. Common raven activity in relation to land use in western Wyoming: 

implications for greater sage‐grouse reproductive success. Condor 112:65‐78. 

Doherty, M.K. 2007. Mosquito populations in the Powder River Basin, Wyoming: a comparison of natural, agricultural 

and effluent coal‐bed natural gas aquatic habitats. M.S. thesis, Montana State University, Bozeman, Montana, USA. 
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Required Design Features for Fire and Fuels 

Fuels Management 

1.	 Where applicable, design fuels treatment objective to protect existing sagebrush ecosystems, modify fire 

behavior, restore native plants, and create landscape patterns which most benefit sage‐grouse habitat. 

2.	 Provide training to fuels treatment personnel on sage‐grouse biology, habitat requirements, and identification of 

areas utilized locally. 

3.	 Use fire prescriptions that minimize undesirable effects on vegetation or soils (e.g., minimize mortality of 

desirable perennial plant species and reduce risk of hydrophobicity). 

4.	 Ensure proposed sagebrush treatments are planned with interdisciplinary input from BLM and/or state wildlife 

agency biologist and that treatment acreage is conservative in the context of surrounding sage-grouse seasonal 

habitats and landscape. 

5.	 Where appropriate, ensure that treatments are configured in a manner (e.g., strips) that promotes use by sage‐
grouse (See Connelly, et al. 2000) 

6.	 Where applicable, incorporate roads and natural fuel breaks into fuel break design. 

7.	 Power‐wash all vehicles and equipment involved in fuels management activities prior to entering the area to 

minimize the introduction of undesirable and/or invasive plant species. 

8.	 Design vegetation treatment in areas of high frequency to facilitate firefighting safety, reduce the risk of 

extreme fire behavior; and to reduce the risk and rate of fire spread to key and restoration habitats. 

9.	 Give priority for implementing specific sage‐grouse habitat restoration projects in annual grasslands first to sites 

which are adjacent to or surrounded by sage‐grouse key habitats. Annual grasslands are second priority for 

restoration when the sites are not adjacent to key habitat, but within two miles of key habitat. The third priority 

for annual grasslands habitat restoration projects are sites beyond two miles of key habitat. The intent is to 

focus restoration outward from existing, intact habitat. 
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10.	 As funding and logistics permit, restore annual grasslands to a species composition characterized by perennial 

grasses, forbs, and shrubs. 

11.	 Emphasize the use of native plant species, recognizing that non‐native species may be necessary depending on 

the availability of native seed and prevailing site conditions. 

12.	 Remove standing and encroaching trees within at least 100 meters of occupied sage‐grouse leks and other 

habitats (e.g., nesting, wintering, and brood rearing) to reduce the availability of perch sites for avian predators, 

as appropriate, and resources permit. 

13.	 Protect wildland areas from wildfire originating on private lands, infrastructure corridors, and recreational areas. 

14.	 Reduce the risk of vehicle or human‐caused wildfires and the spread of invasive species by planting perennial 

vegetation (e.g., green strips) paralleling road rights‐of‐way. 

15.	 Strategically place and maintain pre‐treated strips/areas (e.g., mowing, herbicide application, and strictly 

managed grazed strips) to aid in controlling wildfire should wildfire occur near key habitats or important 

restoration areas (such as where investments in restoration have already been made). 

Fire Management 

1.	 Develop state‐specific sage‐grouse toolboxes containing maps, a list of resource advisors, contact information, 

local guidance, and other relevant information. 

2.	 Provide localized maps to dispatch offices and extended attack incident commanders for use in prioritizing 

wildfire suppression resources and designing suppression tactics. 

3.	 Assign a sage‐grouse resource advisor to all extended attack fires in or near key sage‐grouse habitat areas. Prior 

to the fire season, provide training to sage‐grouse resource advisors on wildfire suppression organization, 

objectives, tactics, and procedures to develop a cadre of qualified individuals. 

4.	 On critical fire weather days, pre‐position additional fire suppression resources to optimize a quick and efficient 

response in sage‐grouse habitat areas. 

5.	 During periods of multiple fires, ensure line officers are involved in setting priorities. 

6.	 To the extent possible, locate wildfire suppression facilities (i.e., base camps, spike camps, drop points, staging 

areas, heli‐bases) in areas where physical disturbance to sage‐grouse habitat can be minimized. These include 

disturbed areas, grasslands, near roads/trails or in other areas where there is existing disturbance or minimal 

sagebrush cover. 

7.	 Power‐wash all firefighting vehicles, to the extent possible, including engines, water tenders, personnel 

vehicles, and all-terrain vehicles prior to deploying in or near sage‐grouse habitat areas to minimize noxious 

weed spread. 

8.	 Minimize unnecessary cross‐country vehicle travel during fire operations in sage‐grouse habitat. 

9.	 Minimize burnout operations in key sage‐grouse habitat areas by constructing direct fireline whenever safe and 

practical to do so. 

10.	 Utilize retardant and mechanized equipment to minimize burned acreage during initial attack. 

11.	 As safety allows, conduct mop‐up where the black adjoins unburned islands, dog legs, or other habitat features 

to minimize sagebrush loss. 
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Literature Cited 

Connelly, J.W., M.A Schroeder, A.R. Sands, and C.E. Braun. 2000. Guidelines to Manage Sage‐grouse Populations and 

Their Habitats. Wildlife Society Bulletin 28:967‐985. 

Required Design Features for Solid Mineral Development 

The following measures would be applied as RDFs for all solid minerals. They would also apply to locatable minerals 

consistent with applicable law. The RDFs or BMPs would be applied as appropriate in PHMA and GHMA, and to the 

extent allowable by law (i.e., to prevent unnecessary and undue degradation). 

Roads 

 Design roads to an appropriate standard no higher than necessary to accommodate their intended purpose. 

 Locate roads to avoid important areas and habitats. 

 Coordinate road construction and use among ROW holders. 

 Construct road crossing at right angles to ephemeral drainages and stream crossings. 

 Establish speed limits on BLM system roads to reduce vehicle/wildlife collisions or design roads to be driven at 

slower speeds. 

 Do not issue ROWs to counties on mining development roads, unless for a temporary use consistent with all 

other terms and conditions included in this document. 

 Restrict vehicle traffic to only authorized users on newly constructed routes (e.g., use signing, gates, etc.). 

 Use dust abatement practices on roads and pads. 

 Close and reclaim duplicate roads, by restoring original landform and establishing desired vegetation. 

Operations 

 Cluster disturbances associated with operations and facilities as close as possible. 

 Place infrastructure in already disturbed locations where the habitat has not been restored. 

 Restrict the construction of tall facilities and fences to the minimum number and amount needed. 

 Site and/or minimize linear ROWs to reduce disturbance to sagebrush habitats. 

 Place new utility developments (power lines, pipelines, etc.) and transportation routes in existing utility or 

transportation corridors. 

 Bury power lines. 

 Cover (e.g., fine mesh netting or use other effective techniques) all pits and tanks regardless of size to reduce 

sage‐grouse mortality. 

 Equip tanks and other above ground facilities with structures or devices that discourage nesting of raptors and 

corvids. 

 Control the spread and effects of non‐native plant species (Gelbard and Belnap 2003, Bergquist et al. 2007). 

 Restrict pit and impoundment construction to reduce or eliminate threats from West Nile virus (Doherty 2007). 

 Remove or re‐inject produced water to reduce habitat for mosquitoes that vector West Nile virus. If surface 

disposal of produced water continues, use the following steps for reservoir design to limit favorable mosquito 

habitat: 

 Overbuild size of ponds for muddy and non‐vegetated shorelines. 

 Build steep shorelines to decrease vegetation and increase wave actions. 

 Avoid flooding terrestrial vegetation in flat terrain or low lying areas. 

 Construct dams or impoundments that restrict down slope seepage or overflow. 

 Line the channel where discharge water flows into the pond with crushed rock. 

 Construct spillway with steep sides and line it with crushed rock. 

 Treat waters with larvicides to reduce mosquito production where water occurs on the surface. 

 Require sage‐grouse‐safe fences around sumps. 

 Clean up refuse (Bui, et al. 2010). 

 Locate man camps outside of PHMA. 
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Reclamation 

 Include restoration objectives to meet sage‐grouse habitat needs in reclamation practices/sites. 

 Address post reclamation management in reclamation plan such that goals and objectives are to protect and 

improve sage‐grouse habitat needs. 

 Maximize the area of interim reclamation on long‐term access roads and well pads including reshaping, 

topsoiling and revegetating cut and fill slopes. 

 Restore disturbed areas at final reclamation to pre‐disturbance landform and desired plant community. 

 Irrigate interim reclamation as necessary during dry periods. 

 Utilize mulching techniques to expedite reclamation. 

Literature Cited 

Bergquist, E., P. Evangelista, T. J. Stohlgren, and N. Alley. 2007. Invasive species and coal bed methane 

development in the Powder River Basin, Wyoming. Environmental Monitoring and Assessment 128:381‐394. 

Bui, T.D., J.M. Marzluff, and B. Bedrosian. 2010. Common raven activity in relation to land use in western 

Wyoming: implications for greater sage‐grouse reproductive success. Condor 112:65‐78. 

Doherty, M.K. 2007. Mosquito populations in the Powder River Basin, Wyoming: a comparison of natural, 

agricultural and effluent coal bed natural gas aquatic habitats. Thesis. Montana State University, Bozeman, 

U.S.A. 

Gelbard, J.L., and J. Belnap. 2003. Roads as conduits for exotic plant invasions in a semiarid landscape.
 
Conservation Biology 17:420‐432.
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Appendix M
 
Greater Sage-Grouse
 

M.7:  Greater Sage-Grouse Effects Analysis Process 

The BLM will ensure that any activities or projects in Greater Sage-Grouse habitats would: 1) only occur in compliance 

with HiLine Resource Management Plan (RMP) Greater Sage-Grouse goals and objectives for Priority and General 

Habitat Management Areas; and 2) maintain neutral or positive Greater Sage-Grouse population trends and habitat by 

avoiding, minimizing, and offsetting unavoidable impacts to assure a conservation gain at the scale of this land use plan 

and within Greater Sage-Grouse population areas, State boundaries, and Western Association of Fish and Wildlife 

Agencies (WAFWA) Management Zones through the application of mitigation for implementation-level decisions. The 

mitigation process will follow the regulations from the White House Council on Environmental Quality (CEQ) (40 CFR 

1508.20; e.g., avoid, minimize, and compensate), hereafter referred to as the mitigation hierarchy, while also following 

Secretary of the Interior Order 3330 and consulting BLM, USFWS and other current and appropriate mitigation 

guidance.  If it is determined that residual impacts to Greater Sage-Grouse from implementation-level actions would 

remain after applying avoidance and minimization measures to the extent possible, then compensatory mitigation 

projects will be used to offset residual impacts, or the project may be deferred or denied if necessary to achieve the goals 

and objectives for Priority and General Habitat Management Areas in the HiLine RMP.  

To ensure that impacts from activities proposed in Greater Sage-Grouse Priority and General Habitat Management Areas 

(PHMA and GHMA) are appropriately mitigated, the BLM will apply mitigation measures and conservation actions and 

potentially modify the location, design, construction, and/or operation of proposed land uses or activities to comply with 

statutory requirements for environmental protection. The mitigation measures and conservation actions (Appendices C, 

M.1 and M.6) for proposed projects or activities in these areas will be identified as part of the National Environmental 

Policy Act (NEPA) environmental review process, through interdisciplinary analysis involving resource specialists, 

project proponents, government entities, landowners or other Surface Management Agencies. Those measures selected 

for implementation will be identified in the Record of Decision (ROD) or Decision Record (DR) for those authorizations 

and will inform a potential lessee, permittee, or operator of the requirements that must be met when using BLM-

administered public lands and minerals to mitigate, per the mitigation hierarchy referenced above, impacts from the 

activity or project such that Greater Sage-Grouse goals and objectives are met. Because these actions create a clear 

obligation for the BLM to ensure any proposed mitigation action adopted in the environmental review process is 

performed, there is assurance that mitigation will lead to a reduction of environmental impacts in the implementation 

stage and include binding mechanisms for enforcement (CEQ Memorandum for Heads of Federal Departments and 

Agencies 2011). 

To achieve the goals and objectives for PHMA and GHMA in the HiLine RMP, the BLM will assess all proposed land 

uses or activities such as road, pipeline, communication tower, or powerline construction, fluid and solid mineral 

development, range improvements, and recreational activities proposed for location in Greater Sage-Grouse PHMA and 

GHMA in a step-wise manner. The following steps identify a screening process for review of proposed activities or 

projects in these areas. This process will provide a consistent approach and ensure that authorization of these projects, if 

granted, will appropriately mitigate impacts and be consistent with the RMP goals and objectives for Greater Sage-

Grouse. The following steps provide for a sequential screening of proposals. However, Steps 2-6 can be done 

concurrently. 

Step 1 – Determine Proposal Adequacy 

This screening process is initiated upon formal submittal of a proposal for authorization for use of BLM lands. The 

actual documentation of the proposal would include at a minimum a description of the location, scale of the project and 

timing of the disturbance. The acceptance of the proposal(s) for review would be consistent with existing protocol and 

procedures for each type of use. 
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Step 2 – Evaluate Proposal Consistency with the HiLine RMP 

This initial review should evaluate whether the proposal would be allowed as prescribed in the RMP. For example, some 

activities or types of development are prohibited in PHMA or GHMA. Evaluation of projects will also include an 

assessment of the current state of the Adaptive Management hard and soft triggers. If the proposal is for an activity that 

is specifically prohibited, the applicant should be informed that the application is being rejected since it would not be 

allowed, regardless of the design of the project. 

Step 3 – Determine Proposal Consistency with Density and Disturbance Limitations 

If the proposed activity occurs within a PHMA, evaluate whether the disturbance from the activity exceeds the limit on 

the amount of disturbance allowed within the activity or project area (Density and Disturbance Calculation Tool [DDCT] 

process). If current disturbance within the activity area or the anticipated disturbance from the proposed activity exceeds 

this threshold, the project would be deferred until such time as the amount of disturbance within the area has been 

reduced below the threshold, redesigned so as to not result in any additional surface disturbance (collocation), or 

redesigned to move it outside of PHMA. 

Step 4 – Determine Projected Greater Sage-Grouse Population and Habitat Impacts 

Determine if the project will have a direct or indirect impact on Greater Sage-Grouse populations or habitat within 

PHMA or GHMA. This will include: 

 Reviewing Greater Sage-Grouse Habitat delineation maps to initially assess potential impacts to sage-grouse. 

Use of the USGS report Conservation Buffer Distance Estimates for Greater Sage-Grouse—A Review to assess 

potential project impacts based upon the distance to the nearest lek, using the most recent active lek data 

available from the state wildlife agency. This assessment will be based upon the direction in Appendix M.5: 

 Review and application of current science recommendations. 

 Reviewing the ‘Base Line Environment Report’ (USGS) which identifies areas of direct and indirect 

effect for various anthropogenic activities.
 
 Consultation with agency or State Wildlife Agency biologist.
 
 Evaluating consistency with (at a minimum) State sage-grouse regulations
 
 Or other methods needed to provide an accurate assessment of impacts.
 

If the proposal will not have a direct or indirect impact on either the habitat or population, document the findings in the 

NEPA analysis and proceed with the appropriate process for review, decision and implementation of the project. 

Step 5 – Apply Avoidance and Minimization Measures to Comply with Greater Sage-Grouse 

Goals and Objectives 

If the project can be relocated so as to not have an impact on Greater Sage-Grouse and still achieve objectives of the 

proposal and the disturbance limitations, relocate the proposed activity and proceed with the appropriate process for 

review, decision and implementation (NEPA analysis and Decision Record). This Step does not consider redesign of the 

project to reduce or eliminate direct and indirect impacts, but rather authorization of the project in a physical location 

that will not impact Greater Sage-Grouse. If the preliminary review of the proposal concludes that there may be adverse 

impacts to Greater Sage-Grouse habitat or populations in Step 4 and the project cannot be effectively relocated to avoid 

these impacts, proceed with the appropriate process for review, decision and implementation (NEPA analysis and 

Decision Record) with the inclusion of appropriate mitigation requirements to further reduce or eliminate impacts to 

Greater Sage-Grouse habitat and populations and achieve compliance with Greater Sage-Grouse objectives. Mitigation 

measures could include disturbance buffer limits, timing of disturbance limits, noise restrictions, design modifications of 

the proposal, site disturbance restoration, post-project reclamation, etc. (see Mitigation Measures and Conservation 

Actions Appendix M.1 for a more complete list of measures). Compensatory or offsite mitigation may be required 

(Step 6) in situations where residual impacts remain after application of all avoidance and minimization measures. 
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Step 6 – Apply Compensatory Mitigation or Reject/Defer Proposal 

If screening of the proposal (Steps 1-5) has determined that direct and indirect impacts cannot be eliminated through 

avoidance or minimization, evaluate the proposal to determine if compensatory mitigation can be used to offset the 

remaining adverse impacts and achieve sage-grouse goals and objectives.  If the impacts cannot be effectively mitigated, 

reject or defer the proposal. The criteria for determining this situation could include but are not limited to: 

 The current trend within the Priority Habitat is down and additional impacts, whether mitigated or not, could 

lead to further decline of the species or habitat. 

 The proposed mitigation is inadequate in scope or duration, has proven to be ineffective or is unproven is terms 

of science based approach. 

 The project would impact habitat that has been determined to be a limiting factor for species sustainability. 

 Other site-specific information and analysis that determined the project would lead to a downward change of the 

current species population or habitat and not comply with sage-grouse goals and objectives. 

If, following application of available impact avoidance and minimization measures, the project can be mitigated to fully 

offset impacts and assure conservation gain to the species and comply with Greater Sage-Grouse goals and objectives, 

proceed with the appropriate process for review, decision and implementation (NEPA analysis and Decision Record). 

The BLM, via the WAFWA Management Zone Greater Sage-Grouse Conservation Team, will develop a WAFWA 

Management Zone Regional Mitigation Strategy to guide the application of the mitigation hierarchy to address Greater 

Sage-Grouse impacts within that Zone. The WAFWA Management Zone Regional Mitigation Strategy will be 

applicable to the States/Field Offices/Forests within the Zone’s boundaries. Subsequently, the BLM HiLine District 

NEPA analyses for implementation-level decisions, which have the potential to impact Greater Sage-Grouse, will 

include analysis of mitigation recommendations from the relevant WAFWA Management Zone Regional Mitigation 

Strategy(ies). 

Implementation of the Regional Mitigation Strategy may involve managing compensatory mitigation funds, 

implementing compensatory mitigation projects, certifying mitigation/conservation banks, and reporting on the 

effectiveness of those projects. These types of mitigation implementation actions may be most effectively managed at 

the State-level, in collaboration with partners. The BLM State Office/ may find it most effective to enter into an 

agreement with a State-level program administrator (e.g., a NGO, a State-level entity) to help manage these aspects of 

mitigation. The BLM will remain responsible for making decisions that affect Federal lands. 

The BLM’s Regional Mitigation Manual MS-1794 serves as a framework for developing and implementing a Regional 

Mitigation Strategy. Appendix M.4 provides additional guidance specific to the development and implementation of a 

WAFWA Management Zone Regional Mitigation Strategy. 

Greater Sage-Grouse Effects Analysis Process 1601 



 

 

 

 



   

     

 

 

 

             

             

    

      

       

          

              

              

           

  

           

         

          

     

              

     

        

          

         

        

             

             

         

        

         

        

           

  

           

          

             

            

             

  

            

           

               

     

HiLine Proposed RMP/Final EIS Appendix M.8 

Appendix M
 
Greater Sage-Grouse
 

M.8:  Disturbance Caps 

In the USFWS’s 2010 listing decision for sage-grouse, the USFWS identified 18 threats contributing to the destruction, 

modification, or curtailment of the sage-grouse’s habitat or range (75 FR 13910 2010. The 18 threats have been 

aggregated into three measures:  

Sagebrush Availability (percent of sagebrush per unit area)
 
Habitat Degradation (percent of human activity per unit area)
 
Density of Energy and Mining (facilities and locations per unit area)
 

Habitat Degradation and Density of Energy and Mining will be evaluated under the Disturbance Cap and Density Cap 

respectively and are further described in this appendix. The three measures, in conjunction with other information, will 

be considered during the NEPA process for projects authorized or undertaken by the BLM. 

Disturbance Cap: 

This land use plan has incorporated a 3% anthropogenic disturbance cap within Greater Sage-Grouse (GRSG) Priority 

Habitat Management Areas (PHMAs) and the subsequent land use planning actions if the cap is met: 

If the 3% anthropogenic disturbance cap is exceeded on lands (regardless of land ownership) within GRSG 

PHMAs in any given Biologically Significant Unit, then no further discrete anthropogenic disturbances 

(subject to applicable laws and regulations, such as the 1872 Mining Law, valid existing rights, etc.) would 

be permitted by the BLM within GRSG PHMAs in any given Biologically Significant Unit until the 

disturbance has been reduced to less than the cap. 

If the 3% anthropogenic disturbance cap is exceeded on lands (regardless of land ownership) or if 

anthropogenic disturbance and habitat loss associated with conversion to agricultural tillage or fire exceed 

5% within a project analysis area in PHMAs, then no further discrete anthropogenic disturbances (subject 

to applicable laws and regulations, such as the 1872 Mining Law, valid existing rights, etc.) will be 

permitted by BLM within PHMA in a project analysis area until the disturbance has been reduced to less 

than the cap. If the BLM determines that the State of Montana has adopted a GRSG Habitat Conservation 

Program that contains comparable components to those found in the State of Wyoming’s Core Area 

Strategy including an all lands approach for calculating anthropogenic disturbances, a clear methodology 

for measuring the density of operations, and a fully operational Density Disturbance Calculation Tool, the 

3% disturbance cap will be converted to a 5% cap for all sources of habitat alteration within a project 

analysis area. 

The disturbance cap applies to the PHMA within both the Biologically Significant Units (BSU) and at the project 

authorization scale. For the BSUs, west-wide habitat degradation (disturbance) data layers (Table 1) will be used at a 

minimum to calculate the amount of disturbance and to determine if the disturbance cap has been exceeded as the land 

use plans (LUP) are being implemented. Locally collected disturbance data will be used to determine if the disturbance 

cap has been exceeded for project authorizations, and may also be used to calculate the amount of disturbance in the 

BSUs. 

Although locatable mine sites are included in the degradation calculation, mining activities under the 1872 mining law 

may not be subject to the 3% disturbance cap. Details about locatable mining activities will be fully disclosed and 

analyzed in the NEPA process to assess impacts to sage-grouse and their habitat as well as to BLM goals and objectives, 

and other BLM programs and activities. 

Greater Sage-Grouse Disturbance Caps 1603 
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Formulas for calculations of the amount of disturbance in the PHMA in a BSU and or in a proposed project area are as 

follows: 

	 For the BSUs: 

% Degradation Disturbance = (combined acres of the 12 degradation threats¹) ÷ (acres 

of all lands within the PHMAs in a BSU) x 100. 

	 For the Project Analysis Area: 

% Degradation Disturbance = (combined acres of the 12 degradation threats¹ plus the 7 

site scale threats² and acres of habitat loss1) ÷ (acres of all lands within the PHMA in the 

project analysis area) x 100. 

¹ see Table 1. ² see Table 2 

The denominator in the disturbance calculation formula consists of all acres of lands classified as PHMA within the 

analysis area (BSU or project area). Areas that are not sage-grouse seasonal habitats, or are not currently supporting 

sagebrush cover (e.g., due to wildfire), are not excluded from the acres of PHMA in the denominator of the formula. 

Information regarding sage-grouse seasonal habitats, sagebrush availability, and areas with the potential to support sage-

grouse populations will be considered along with other local conditions that may affect sage-grouse during the analysis 

of the proposed project area. 

Density Cap: 

This land use plan has also incorporated a cap on the density of energy and mining facilities at an average of one facility 

per 640 acres in the PHMA in a project authorization area. If the disturbance density in the PHMA in a proposed project 

area is on average less than 1 facility per 640 acres, the analysis will proceed through the NEPA process incorporating 

mitigation measures into an alternative. If the disturbance density is greater than an average of 1 facility per 640 acres, 

the proposed project will either be deferred until the density of energy and mining facilities is less than the cap or co-

located it into existing disturbed area (subject to applicable laws and regulations, such as the 1872 Mining Law, valid 

existing rights, etc.). Facilities included in the density calculation (Table 3) are: 

 Energy (oil and gas wells and development facilities)
 
 Energy (coal mines)
 
 Energy (wind towers)
 
 Energy (solar fields)
 
 Energy (geothermal)
 
 Mining (active locatable, leasable, and saleable developments)
 

Project Analysis Area Method for Permitting Surface Disturbance Activities: 

	 Determine potentially affected occupied leks by placing a four mile boundary around the proposed area of 

physical disturbance related to the project. All occupied leks located within the four mile project boundary and 

within PHMA will be considered affected by the project. 

	 Next, place a four mile boundary around each of the affected occupied leks. 

	 The PHMA within the four mile lek boundary and the four mile project boundary creates the project analysis 

area for each individual project. If there are no occupied leks within the four-mile project boundary, the project 

analysis area will be that portion of the four-mile project boundary within the PHMA. 

	 Digitize all existing anthropogenic disturbances identified in Table 1, the 7 additional features that are 

considered threats to sage-grouse (Table 2), and areas of sagebrush loss. Using 1 meter resolution NAIP 

imagery is recommended. Use existing local data if available. 

	 Calculate percent existing disturbance using the formula above. If existing disturbance is less than 3% 

anthropogenic disturbance or 5% total disturbance, proceed to next step. If existing disturbance is greater than 

3% anthropogenic disturbance or 5% total disturbance, defer the project. 

Greater Sage-Grouse Disturbance Caps 1604 
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	 Add proposed project disturbance footprint area and recalculate the percent disturbance. If disturbance is less 

than 3% anthropogenic disturbance or 5% total disturbance, proceed to next step. If disturbance is greater than 

3% anthropogenic disturbance or 5% total disturbance, defer project. 

	 Calculate the disturbance density of energy and mining facilities (listed above). If the disturbance density is 

less than 1 facility per 640 acres, averaged across project analysis area, proceed to the NEPA analysis 

incorporating mitigation measures into an alternative. If the disturbance density is greater than 1 facility per 

640 acres, averaged across the project analysis area, either defer the proposed project or co-locate it into 

existing disturbed area. 

	 If a project that would exceed the degradation cap or density cap cannot be deferred due to valid existing rights 

or other existing laws and regulations, fully disclose the local and regional impacts of the proposed action in the 

associated NEPA. 

Table 1. Anthropogenic disturbance types for disturbance calculations. Data sources are described for the west-wide 

habitat degradation estimates (Table copied from the GRSG Monitoring Framework) 

Degradation Type 

Energy (oil & gas) 

Subcategory 

Wells 

Data Source 

IHS; BLM (AFMSS) 

Direct Area of 

Influence 

5.0ac (2.0ha) 

Area Source 

BLM WO-300 

Power Plants Platts (power plants) 5.0ac (2.0ha) BLM WO-300 

Energy (coal) Mines BLM; USFS; Office of Surface 

Mining Reclamation and Enforcement; 

USGS Mineral Resources Data System 

Polygon area 

(digitized) 

Esri/ 

Google Imagery 

Energy (wind) 

Power Plants 

Wind Turbines 

Platts (power plants) 

Federal Aviation Administration 

Polygon area 

(digitized) 

3.0ac (1.2ha) 

Esri Imagery 

BLM WO-300 

Power Plants Platts (power plants) 3.0ac (1.2ha) BLM WO-300 

Energy (solar) Fields/Power Plants Platts (power plants) 7.3ac (3.0ha)/MW NREL 

Energy 

(geothermal) 

Mining 

Infrastructure 

(roads) 

Wells 

Power Plants 

Locatable 

Developments 

Surface Streets 

(Minor Roads) 

Major Roads 

IHS 

Platts (power plants) 

InfoMine 

Esri StreetMap Premium 

Esri StreetMap Premium 

3.0ac (1.2ha) 

Polygon area 

(digitized) 

Polygon area 

(digitized) 

40.7ft (12.4m) 

84.0ft (25.6m) 

BLM WO-300 

Esri Imagery 

Esri Imagery 

USGS 

USGS 

Interstate Highways Esri StreetMap Premium 240.2ft (73.2m) USGS 

Infrastructure 

(railroads) 

Infrastructure 

(power lines) 

Active Lines 

1-199kV Lines 

200-399 kV Lines 

Federal Railroad Administration 

Platts (transmission lines) 

Platts (transmission lines) 

30.8ft (9.4m) 

100ft (30.5m) 

150ft (45.7m) 

USGS 

BLM WO-300 

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 

(communication) 

Towers Federal Communications Commission 2.5ac (1.0ha) BLM WO-300 

Greater Sage-Grouse Disturbance Caps 1605 
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Table 2. The seven site scale features considered threats to sage-grouse included in the disturbance calculation for 

project authorizations 

1. Coalbed Methane Ponds 

2. Meteorological Towers 

3. Nuclear Energy Facilities 

4. Airport Facilities and Infrastructure 

5. Military Range Facilities & Infrastructure 

6. Hydroelectric Plants 

7. Recreation Areas Facilities and Infrastructure 

Definitions: 

1. Coalbed Methane and other Energy-related Retention Ponds – The footprint boundary will follow the fenceline and 

includes the area within the fenceline 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. 

2. 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. 

3. Nuclear Energy Facilities – The footprint boundary includes visible facilities (fence, road, etc.) and undisturbed areas 

within the facility’s perimeter. 

4. Airport Facilities and Infrastructure (public and private) –The footprint boundary of 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. 

5. Military Range Facilities & Infrastructure – The footprint boundary will follow the outer edge of the disturbed areas 

around buildings and includes undisturbed areas within the facility’s perimeter. 

6. Hydroelectric Plants – The footprint boundary includes visible facilities (fence, road, etc.) and undisturbed areas within 

the facility’s perimeter. 

7. Recreation Areas & 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. 

Table 3. Relationship between the 18 threats and the three habitat disturbance measures for monitoring and disturbance 

calculations 

Sagebrush Habitat Energy and 

USFWS Listing Decision Threat Availability Degradation Mining Density 

Agriculture X 

Urbanization X 

Wildfire X 

Conifer encroachment X 

Treatments X 

Invasive Species X 

Energy (oil and gas wells and development facilities) X X 

Energy (coal mines) X X 

Energy (wind towers) X X 

Energy (solar fields) X X 

Energy (geothermal) X X 

Mining (active locatable, leasable, and saleable developments) X X 

Greater Sage-Grouse Disturbance Caps 1606 
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Infrastructure (roads) X
 

Infrastructure (railroads) X
 

Infrastructure (power lines) X
 

Infrastructure (communication towers) X
 

Infrastructure (other vertical structures) X
 

Other developed rights-of-way X
 

Greater Sage-Grouse Disturbance Caps 1607 
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Appendix M
 
Greater Sage-Grouse
 

M.9:  Cumulative Effects Analysis – Management Zone I 

1.0 Greater Sage-Grouse Cumulative Effects Analysis: HiLine Planning Area 

This cumulative effects analysis discloses the long-term effects on Greater Sage-Grouse (GRSG) from implementing 

each RMP/EIS alternative in conjunction with other past, present, and reasonably foreseeable future actions. In 

accordance with Council on Environmental Quality guidance, cumulative effects need to be analyzed in terms of the 

specific resource and ecosystem being affected (Council on Environmental Quality 1997). As discussed in Chapter 1, 

the purpose for the proposed federal action is to identify and incorporate appropriate conservation measures to conserve, 

enhance, and restore GRSG habitat by reducing, eliminating, or minimizing threats to GRSG habitat. The Western 

Association of Fish and Wildlife Agencies (WAFWA) delineated seven sage-grouse management zones based on 

populations within floristic provinces (Stiver, et al. 2006).  Therefore, the cumulative effects analysis study area for the 

Greater Sage Grouse extends beyond the HiLine planning area boundary and incorporates WAFWA Management Zone 

(MZ) I. 

The analysis of BLM actions in MZ I is primarily based on MZ-wide datasets developed by the BLM National 

Operations Center (NOC). Where quantitative data are not available, analysis is qualitative. This analysis includes past, 

present and reasonably foreseeable future actions for all land ownerships in the MZ, and evaluates the impacts of the 

HiLine RMP, by alternative, when added to those actions. Non-federal lands and actions considered in this analysis 

include the following: 

 State plans

 Coordination with states and agencies during consistency reviews

 Additional data from non-BLM-administered lands

The following diagram shows the boundary of WAFWA MZ I and the HiLine planning area. Approximately 13.2 

million acres of the HiLine planning area are located within MZ I, including large, intact blocks of Priority Habitat, areas 

that are considered to have high-quality GRSG habitat and greater densities of GRSG. As one of the larger planning 

areas in MZ I, actions in the HiLine RMP/EIS may have an important cumulative impact on GRSG. 

Cumulative Effects Analysis – Management Zone I 1609 
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Section 1.4, Regional Efforts to Manage Threats to GRSG, provides a broad-scale description of past, present, and 

reasonably foreseeable future federal, state, local, and private actions influencing GRSG in MZ I. Section 1.2 lists 

assumptions used in the analysis. Section 1.3 describes existing conditions in MZ I and in the HiLine RMP planning 

area. Section 1.4 discusses present and reasonably foreseeable future federal, state, tribal, and private efforts to conserve 

GRSG in MZ I. Section 1.5 describes relevant past, present, and reasonably foreseeable future actions in MZ I that 

could cumulatively affect GRSG. Section 1.6 analyzes threats to GRSG in MZ I and discusses the potential cumulative 

effects resulting from each threat for each alternative. Section 1.7, Conclusions, determines the cumulative effects on 

GRSG as a result of implementing each alternative in the HiLine RMP, in combination with other private, local, 

regional, state, and federal past, present, and reasonably foreseeable future actions in MZ I. 

1.1 Methods 

The cumulative effects analysis uses the following methods: Data from the USGS publication Summary of Science, 

Activities, Programs, and Policies That Influence the Range-Wide Conservation of Greater Sage-Grouse (Manier, et al. 

2013) establish the reference condition against which the alternatives and other past, present, and reasonably foreseeable 

future actions are compared. Data from this publication are presented in terms of priority habitat and general habitat. 

The USFWS’s 12-Month Findings for Petitions to List the Greater Sage-Grouse (Centrocercus urophasianus) as 

Threatened or Endangered (USFWS 2010) and the USFWS publication Conservation Objectives: Final Report (i.e., the 

COT report; USFWS 2013) were reviewed to identify the primary threats facing GRSG in each WAFWA MZ. Table 2 

of the COT report lists threats to GRSG that are present and widespread in each population in the MZ. 

	 For MZ I the list of threats that are directly or indirectly affected by BLM actions are energy development/ 

mining, infrastructure, grazing, conversion to agriculture, fire, spread of weeds, and recreation (USFWS 2013). 

Two other threats listed in the COT report, sagebrush eradication and isolation/small population size, affect 

GRSG populations in MZ I. While they are not addressed separately in this analysis, they are discussed as 

elements of other threats. 

	 Predation was not included as a threat in the final COT report and was not identified by USFWS as a significant 

threat to GRSG populations (USFWS 2010). Predation is a natural occurrence that may be enhanced by human 

habitat modifications such as construction of infrastructure that may increase opportunities for nesting and 

perching or increase exposure of GRSG nests. In such altered habitats, predators may exert an undue influence 

on GRSG populations. Predation is discussed in this cumulative effects analysis in the context of these other 

threats. 

	 Sagebrush eradication is a component of many threats. Isolation/small population size is not analyzed 

separately, because no management actions directly address this threat. These two threats are discussed as a 

component of other threats and in the conclusions. Not all the threats discussed in this section represent major 

threats to GRSG in each planning area in the MZ, but each poses a present and widespread threat to at least one 

population. 

	 Each threat is analyzed, and a brief conclusion for each threat is provided. 

o	 The BLM NOC compiled MZ-wide datasets for quantifiable actions in all proposed BLM RMP/EISs 

in MZ I. These datasets provide a means by which to quantify cumulative impacts resulting from 

direct impacts of the threats identified in the COT report.  

o	 PHMA and GHMA were developed to protect the best habitat and highest population density of 

GRSG. Although Alternative A does not designate PHMA or GHMA, spatial GIS data were clipped to 

these boundaries to allow for a consistent comparison across all alternatives. 

o	 Data and information were gathered from other federal, state, and local agencies and tribal 

governments, where available, and were used to inform the analysis of cumulative impacts on GRSG 

from each of the threats in MZ I. 

Cumulative Effects Analysis – Management Zone I 1610 
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o	 The tables in this cumulative analysis display the number of acres across the entire MZ and the 

percentage of those acres that are located within the HiLine planning area. To calculate the total 

number of acres in the MZ, the number of acres in the other BLM and Forest Service proposed plans 

across MZ I are added to the number of acres in the applicable HiLine RMP alternative. For example, 

the total number of acres for Alternative A includes all of the other proposed plans in MZ I plus 

HiLine RMP Alternative A. Likewise, the Alternative B acreage includes all of the other proposed 

plans in MZ I plus HiLine RMP Alternative B. 

	 A discussion is provided for each alternative in Section 1.7. Each alternative considers the cumulative impacts 

on GRSG from each of the threats. It also considers whether those threats can be ameliorated by implementing 

that particular alternative in conjunction with past, present and reasonably foreseeable future non-BLM actions 

in MZ I. 

	 The list of relevant cumulative actions in Section 1.5 was derived from each BLM Proposed RMP in MZ I to 

provide an overview of the ongoing and proposed land uses there.  

	 Baseline data that are consistent across planning areas and that analyze cumulative effects for each alternative, 

including the No Action Alternative and Proposed Plan (Alternative E, Preferred Alternative), are used in this 

analysis.  

	 This analysis uses the most recent information available. For purposes of this analysis, the BLM has 

determined that the Proposed Plans for the other ongoing GRSG planning efforts in MZ I are reasonably 

foreseeable future actions. 

1.2 Assumptions 

This cumulative analysis uses the same assumptions and indicators as those established for the analysis of direct and 

indirect effects on GRSG in Chapter 4, Wildlife. In addition, the following assumptions have been made: 

	 The timeframe for this analysis is 20 years. 

	 The cumulative effects analysis area extends beyond the planning area and encompasses all of WAFWA MZ I; 

the quantitative impact analysis focuses on impacts across the MZ. The MZ is the appropriate geographic scope 

for this analysis because it encompasses areas with similar floristic conditions containing important GRSG 

habitat. 

	 The magnitude of each threat would vary geographically and may have more or less impact on GRSG in some 

parts of the MZ, depending on such factors as climate, land use patterns, and topography. 

	 A management action or alternative would result in a net conservation gain to GRSG if there is an actual benefit 

or gain above baseline conditions. Baseline conditions are defined as the pre-existing condition of a defined 

area and/or resource that can be quantified by an appropriate metric(s). During environmental reviews, the 

baseline is considered the affected environment that exists at the time of the review's initiation, and is used to 

compare predictions of the effects of the proposed action or a reasonable range of alternatives. 

	 The cumulative effects analysis quantitatively analyzes impacts on GRSG and their habitat in the MZ. Impacts 

on habitat are likely to correspond to impacts on populations within the management zone (MZ I), since 

reductions or alterations in habitat could affect reproductive success through reductions in available forage or 

nest sites. Human activity could cause disturbance to the birds, preventing them from mating or successfully 

rearing offspring. Human activities also could increase opportunities for predation, disease, or other stressors 

(Connelly, et al. 2004; USFWS 2010; Manier, et al. 2013).  

1.3 Existing Conditions in WAFWA MZ I and the HiLine RMP Planning Area 

This section summarizes existing conditions and past and present actions for the HiLine RMP planning area (provided in 

more detail in Chapter 3) and for MZ I as a whole.  Reasonably foreseeable future actions are discussed in Section 1.5. 

Cumulative Effects Analysis – Management Zone I 1611 
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GRSG Habitat and Populations 

MZ I consists of four GRSG populations: the Dakotas, Northern Montana, Powder River Basin, and Yellowstone 

Watershed (Garton, et al. 2011).  The HiLine RMP planning area includes all of the Northern Montana GRSG 

population.  MZ I contains some of the highest-connected networks of GRSG leks in the range (Knick and Hanser 2011); 

however, it also contains less productive sagebrush, similar to areas where GRSG have been extirpated (Wisdom, et al. 

2011).  Sagebrush cover is naturally limited due to climate, soils, and the dominant presence of grassland ecosystems.  In 

combination with agricultural pressure and energy production in the Powder River Basin and extensive infrastructure, 

including power lines, fences, and roads (USFWS 2010), this results in substantial habitat limitations for GRSG 

populations. 

In MZ I, state and private lands account for approximately 35 million acres of GRSG habitat (approximately 75 percent 

of habitat), with BLM-administered and other federal land accounting for 25 percent of surface estate (Manier, et al. 

2013, p. 118).  The BLM also has management authority over subsurface mineral estate even when the surface 

ownership is non-federal (split-estate lands). 

Table M.9-1 provides a breakdown of landownership and acres of GRSG habitat in MZ I.  As the table shows, 

approximately 26 percent of PHMA and 13 percent of GHMA is on BLM-administered lands.  In the HiLine RMP 

planning area, there are approximately 3.4 million acres of GRSG habitat, including approximately 1.7 million acres on 

BLM-administered lands (1,432,600 acres of PHMA and 289,000 acres of GHMA).  

BLM-administered surface estate and federal mineral estate comprises approximately 14 percent and 24 percent, 

respectively, of the HiLine planning area.  Due to the patchwork distribution of land ownership, the conservation results 

obtained on any ownership are limited unless conservation actions are enacted across ownership boundaries. 

The BLM has incorporated management of Sagebrush Focal Areas (SFAs) into its proposed management approach for 

GRSG.  SFAs are a subset of PHMA and represent recognized “strongholds” for the species that have been noted and 

referenced by the conservation community as having the highest densities of the species and other criteria important for 

the persistence of the species (Ashe 2014).  Those portions of SFAs on BLM-administered lands would be petitioned for 

withdrawal from mineral entry, subject to an NSO stipulation with no exceptions, modifications, or waivers, and are 

prioritized for management and conservation actions, including, but not limited to, review of livestock grazing permits/ 

leases.  There is one SFA comprising 1,807,600 acres in MZ I, in Montana. 

Table M.9-1
 
Management Jurisdiction in MZ I by Acres of Priority and General Habitats
 

Total Surface Area Priority Habitat General Habitat Non-habitat 

(Acres) (Acres) (Acres) (Acres) 

MZ I 84,110,800 (100%) 11,636,400 (14%) 34,663,000 (41%) 37,811,400 (45%) 

BLM 8,325,300 (10%) 2,994,300 (26%) 4,524,900 (13%) 806,100 (10%) 

Forest Service 4,532,500 (5%) 292,400 (3%) 515,300 (1%) 3,724,800 (82%) 

Tribal and other 

federal 
5,458,500 (6%) 219,700 (2%) 2,427,700 (7%) 2,811,100 (51%) 

Private 54,998,900 (65%) 7,132,500 (61%) 24,682,800 (71%) 23,183,600 (42%) 

State 5,421,400 (6%) 995,600 (9%) 2,498,400 (7%) 1,927,400 (36%) 

Other 5,374,100 (6%) 1,900 (<1%) 13,900 (<1%) 5,358,300 (99%) 

Source: Manier, et al. 2013, p. 118 
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Planning Area Habitat Conditions 

Grassland communities are the most prevalent of all community types across the planning area.  Two types of sagebrush 

communities can also be found throughout the planning area.  The silver sagebrush type is found in areas with well 

drained soils, while the Wyoming big sagebrush type is adapted to much drier sites and more clayey soils.  Silver 

sagebrush is the only sagebrush species found north of the Milk River in the MZ.  Other commonly found species of 

shrubs include fringed sagewort, rabbitbrush, and winterfat. 

As a result of past and ongoing human activities in the planning area, substantial areas of GRSG habitats have been 

altered from their natural conditions.  Human disturbances in the HiLine planning area include agriculture, mining, 

roads, residential development, oil and gas development, compressor sites, and other ancillary facilities. 

Changes in land use and land development are the primary causes of habitat loss, while habitat degradation is a 

complicated interaction among many factors, including drought, livestock grazing, changes in natural fire regimes, and 

invasive plant species (Fischer, et al. 1996; Pyle and Crawford 1996; Beck and Mitchell 2000; Nelle, et al. 2000). 

The Northern Montana Population is predominantly in northeast Montana but extends north into southern Saskatchewan 

and Alberta, Canada.  The southern portion of this area, south of the Milk River, has a high abundance of sage-grouse, 

has been designated as a PAC, and is predominately comprised of public land.  Land use in this area is livestock grazing 

with limited dryland farming and irrigated hay production adjacent to creeks and rivers.  In general, habitat in this 

Priority Area for Conservation (PAC) is expansive and intact and faces few if any significant threats, particularly on 

public lands.  GRSG in this PAC make up the majority of birds in the population.  North of the Milk River, habitats 

comprise a relatively low density of silver sagebrush and a correspondingly low density of GRSG.  Habitat in this area 

includes more private lands and, in some portions of this area, have a long history of grain farming and low to moderate 

densities of natural gas production.  A PAC was designated in northern Valley County where relatively intact habitats 

provide for resident GRSG as well as a conduit for spring and fall migrating GRSG between Saskatchewan and southern 

Valley County.  This PAC is adjacent to considerable farming to the east but is itself relatively stable and lacks 

significant threats.  One or more large conservation easements are in place to protect habitat values on key private lands 

in northern Valley County.  Given the extent and limited threats associated with this population, it is considered to be at 

low risk of extirpation (USFWS 2013). 

Population Trends in Management Zone I 

GRSG has been extirpated from almost half of its original range in MZ I; populations continue to decline by 2 to 4 

percent annually (Manier, et al. 2013).  The MZ I GRSG population was estimated to be 14,814 males in 2007, having 

declined 17 percent in the number of males per lek since 1965.  The number of leks declined by 22 percent over the same 

period (Manier, et al. 2013).  Lek counts indicate a 67 percent drop in MZ I from 2007 to 2013 (Garton, et al. 2015). 

Wyoming data suggest a cyclical pattern, with population lows in 1995, 2002, and 2013, and peaks in 2000 and 2006. 

Actual trends are difficult to discern due to the smaller survey before 2007, meaning the number and proportion of active 

to inactive leks is unknown.  Since 2007, the number of active leks has remained stable (approximately 1,100 active 

leks), but the number of males per active lek has declined by more than half, from 42 to 17.  In northeast Wyoming, the 

decreasing number of active leks since 2007 suggests a population decline in that area that is greater than that indicated 

by the average lek size.  Similar population trends are suggested at both state and local scales (Christiansen 2013).  The 

Powder River Basin population dropped 76 percent from 2007 to 2013, to 1,651 males (Garton, et al. 2015). 

Similarly, in Montana, the GRSG population changes cyclically.  The GRSG population declined sharply from 1991 to 

1996, before increasing through 2000 (Montana Sage Grouse Work Group 2005).  The population is thought to be down 

33 percent from historic levels.  Between 2004 and 2013, the average number of displaying males per lek in a given year 

in Montana ranged from 7 to 19 (Greater Sage-Grouse Habitat Conservation Advisory Council 2014).  The Northern 

Montana population dropped 54 percent to 1,667 males in 2013, while the Yellowstone Watershed population dropped 

65 percent to 3,045 males (Garton, et al. 2015). 

In the Dakotas, GRSG numbered approximately 300 male birds in 2013, a drop of 72 percent from 2007 (Garton, et al. 

2015). Although North and South Dakota populations remain connected to each other and to populations to the west in 
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Montana, their small size, situation on the edge of GRSG range, and ongoing threats place them at high risk (Manier, et 

al. 2013, p. 127; USFWS 2013). 

1.4 Regional Efforts to Manage Threats to GRSG 

Across the Greater Sage-Grouse range, other BLM and National Forest System sub-regions are undergoing RMP 

revision or amendment processes similar to this one for the HiLine District.  The Final EIS associated with each of these 

efforts has identified a Proposed Plan that meets the purpose and need of conserving, enhancing, and/or restoring GRSG 

habitat by reducing, eliminating, or minimizing threats.  The management actions from the various Proposed Plans will 

cumulatively decrease the threat of GRSG habitat loss and will limit fragmentation throughout the range.  Key actions 

present in many of the Proposed Plans include an adaptive management strategy, anthropogenic disturbance cap, and 

protective management actions in priority and general habitat areas.  

The BLM has incorporated management of Sagebrush Focal Areas (SFAs) into its proposed management approach for 

GRSG. SFAs are a subset of PHMA and represent recognized “strongholds” for the species that have been noted and 
referenced by the conservation community as having the highest densities of the species and other criteria important for 

the persistence of the species (Ashe 2014). Those portions of SFAs on BLM-administered lands would be petitioned for 

withdrawal from mineral entry, subject to an NSO stipulation with no exceptions, modifications, or waivers, and are 

prioritized for management and conservation actions, including, but not limited to, review of livestock grazing 

permits/leases. 

In addition, there are several regional efforts to manage threats to GRSG in MZ I.  These efforts may have a greater 

ability to alleviate threats to GRSG than BLM actions.  This is because state and private lands account for approximately 

35 million acres (approximately 75 percent) of GRSG habitat in MZ I (Manier, et al. 2013, p. 118). 

Montana Statewide Efforts 

Montana Fish, Wildlife and Parks (MFWP) is tasked with implementing the range-wide WAFWA Sage-Grouse Strategy 

(Stiver, et al. 2006) in Montana.  The WAFWA Sage-Grouse Strategy monitors, researches, provides outreach, and funds 

conservation projects for GRSG.  A basic premise of the WAFWA Sage-Grouse Strategy is that additional conservation 

capacity must be developed at all local, state, federal, and range-wide levels for both the short term (3 to 5 years) and the 

long term (10 years or more) to ensure GRSG conservation. 

In addition, the MFWP’s Montana Management Plan and Conservation Strategy for Sage-Grouse was initiated in 2005 

to protect, maintain, and restore GRSG habitat.  The plan ranks threats to the species across the state and provides an 

overall strategy for public and private cooperation in conservation actions.  In 2013, the governor established the Greater 

Sage-Grouse Habitat Conservation Advisory Council to provide recommendations on policies and actions for GRSG 

conservation and provide regulatory authority for conservation actions.  The council provided these recommendations in 

January 2014.  The governor subsequently issued an executive order on September 9, 2014 (State of Montana 2014), 

based on the council recommendations that provided the direction for future GRSG conservation in Montana. 

Montana Executive Order. The Montana governor issued an executive order on September 9, 2014 (State of Montana 

2014), based on the council recommendations that provided the direction for GRSG conservation in Montana.  

Stipulations for development in the executive order and Montana Management Plan and Conservation Strategy for Sage-

Grouse include but are not limited to: 

 A 0.6-mile NSO buffer around active leks in Core Population Areas (0.25 mile in GHMA); 

 A minimum 0.6-mile avoidance zone for power lines and communication towers in Core Population Areas; 

 A minimum 2.0 mile buffer from lek perimeter for main roads and 0.6 mile buffer for facility site access roads; 

 A 5 percent limit on anthropogenic surface disturbance 

 Limits on activity during nesting season on Core Population Areas 

The approach of the Montana executive order/Montana Management Plan and Conservation Strategy for GRSG is 

similar to the Wyoming executive order.  Montana’s plan will apply a disturbance cap in core habitat and will limit well 
density and apply timing limitations.  The 0.6-mile buffer would protect males in the vicinity of leks during the breeding 

season; the density limits and disturbance cap would protect GRSG during nesting, brood-rearing, and winter 
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concentration activities.  The timing restrictions would reduce the potential for displacement or disruption during the 

breeding season.  

Wyoming Statewide Efforts 

Wyoming has established Core Population Areas to help delineate landscape planning units by distinguishing areas of 

high biological value.  These areas are based on the locations of breeding areas and are intended to help balance GRSG 

habitat requirements with demand for energy development (Doherty, et al. 2011). 

In 2000, the Wyoming Sage-Grouse Working Group (WSGWG) was formed to develop a statewide strategy for GRSG 

conservation.  This group prepared the Wyoming GRSG Conservation Plan (WSGWG 2003) to provide coordinated 

management and direction across the state.  In 2004, local GRSG working groups were formed to develop and 

implement local conservation plans.  Eight local working groups around Wyoming have completed conservation plans, 

many of which prioritize addressing past, present, and reasonably foreseeable threats at state and local levels, and 

prescribe management actions for private landowners to improve GRSG conservation at the local scale, consistent with 

the overall Wyoming Core Strategy.  The HiLine RMP planning area is part of the Northeast Wyoming local working 

group, in which the BLM participates.  The Northeast Wyoming Sage-Grouse Conservation Plan was completed in 2006 

and was updated in 2014 (Northeast Wyoming Sage-grouse Working Group 2014).  The local and regional working 

group plans would assist in GRSG conservation through monitoring, public awareness, and voluntary protective actions 

on private land. 

Wyoming Executive Order. Wyoming Governor Matt Mead issued an executive order on June 2, 2011, that 

complemented and replaced several executive orders issued by his predecessor.  The 2011 Wyoming executive order 

articulates Wyoming’s Core Population Area Strategy (Core Area Strategy) as an approach to balancing GRSG 

conservation and development.  It also provides an approach to mitigating human disturbances to GRSG.  The USFWS 

believes that Wyoming’s Core Area Strategy, if extended to all landowners via regulatory mechanisms, would provide 

adequate protection for GRSG and its habitat (USFWS 2010); however, universal implementation remains uncertain due 

to the variety in landownership and management (Manier, et al. 2013). 

The Wyoming executive order applies to state trust lands starting in 2008.  These trust lands cover almost 23 percent of 

GRSG habitat and benefit approximately 80 percent of the estimated breeding population in the state (USFWS 2010).  

All proposed activities are evaluated through a density/disturbance calculation tool to determine if the project would 

exceed recommended density/disturbance thresholds.  Additionally, the order has stipulations to be included in permits, 

with varying restrictions depending on whether the proposed development activity occurs within or outside delineated 

Core Population Areas (Wyoming Executive Order, June 2, 2011). 

In Core Areas, there is a 0.6-mile no surface occupancy (NSO) buffer around occupied leks and restrictions on activities 

in breeding and winter concentration habitat.  Wyoming’s Industrial Siting Council, which permits large development 

projects on all lands in the state, is subject to the terms of the executive order.  This buffer provides protection for males 

during lekking season and acts in coordination with the density disturbance cap.  The combination of protections could 

offer GRSG considerable regulatory protection when large wind energy and other development projects are being 

considered in Wyoming (USFWS 2010; Manier, et al. 2013). 

Statewide modeling of trends under the Core Area Strategy suggests that with effective enforcement statewide, the 

strategy could reduce population losses by 9 to 15 percent across Wyoming.  Moreover, the number of Core Areas 

predicted to maintain 75 percent of their current populations could increase from 20 to 25 under long-term scenarios 

(Copeland, et al. 2013).  Combining the Core Area Strategy with $250 million in target conservation easements 

(provided willing landowners and funding are available) could reduce population declines by another 9 to 11 percent 

(Copeland, et al. 2013). 

In BLM planning areas in Wyoming, however, the Core Area Strategy may be less protective than in other areas, 

because much development in GRSG habitat has already occurred and populations are already in decline.  As stated in 

the Viability Analysis for Conservation of Greater Sage-Grouse Populations for the Buffalo Field Office (Taylor, et al. 

2012), Core Areas in northeastern Wyoming were delineated only after widespread development had already occurred in 

GRSG habitat, leaving few options for conserving populations in this region. 
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Core Population Areas in Wyoming also incorporate connectivity corridors (Wyoming Executive Order 2011). These 

are areas GRSG use to maintain connectivity between habitat areas (Manier, et al. 2013).  Connectivity reduces isolation, 

thereby increasing viability of a population and reducing vulnerability to disease, drought, or other events that may result 

in extirpation. 

Umbrella Candidate Conservation Agreement with Assurances for Wyoming Ranch Management.  Candidate 

Conservation Agreements with Assurances are voluntary conservation agreements between the USFWS and one or more 

federal or private partners (e.g., ranchers).  In return for managing lands to benefit GRSG, landowners receive assurances 

against additional regulatory requirements should GRSG be listed under the Endangered Species Act.  Within Wyoming, 

the USFWS and Wyoming Governor’s Office in conjunction with the BLM, Natural Resources Conservation Service, 

Forest Service, and other agencies, have developed an umbrella Candidate Conservation Agreement with Assurances for 

range management activities.  Enrolled landowners are expected to comply with grazing specific conservation measures 

including but not limited to: avoid (or rotationally utilize) known nesting and brood-rearing habitat as a location for 

activities that concentrate livestock such as stock tank placement branding and roundup; place salt or mineral 

supplements in sites minimizing impacts to GRSG habitat; and within 24 months develop and implement a written 

grazing management plan to maintain or enhance the existing plant community as suitable GRSG habitat (USFWS, et al. 

2013). 

North Dakota and South Dakota Statewide Efforts 

The North Dakota Game and Fish Department has developed its Management Plan and Conservation Strategies for 

Greater Sage-Grouse in North Dakota (Robinson 2014).  The purpose of the plan is in part to meet the objectives 

outlined in the COT report (USFWS 2013), which include: 

 Stop population declines and habitat loss; 

 Implement targeted habitat management and restoration; 

 Develop and implement GRSG conservation strategies and associated actions and regulatory mechanisms; 

 Develop and implement proactive, voluntary conservation actions; 

 Develop and implement monitoring plans to track success of conservation strategies; 

 Prioritize, fund, and implement research to address existing uncertainties. 

Similar to the South Dakota plan, the North Dakota plan does not address disturbance caps or impose required 

restrictions but instead is intended to provide biological information on GRSG in North Dakota and be used as the 

conservation framework to minimize impacts to GRSG in North Dakota across all land ownerships.  

South Dakota finalized a State Sage-Grouse Plan in 2014. While the plan does not address disturbance caps or impose 

restrictions that are required, it is designed to provide biological information about sage-grouse, identifies factors that 

influence sage-grouse in South Dakota, and guides future management direction and actions by establishing objectives 

to: 

 Maintain or increase/improve the existing status and range of sage/steppe habitat in South Dakota; 

 Use results from lek counts and inference from past hunting seasons to guide recommendations for the annual 

hunting season; 

 Annually monitor sage-grouse population status and distribution; 

 Use results from lek counts and inference from past hunting seasons to guide recommendations for the annual 

hunting season; 

 Develop a public outreach and educational plan that informs the public, landowners, stakeholders, and 

wildlife/conservation agencies on sage grouse management and the issues of highest concern; 

 Support local, interstate and interagency sage-grouse research projects and collaborative conservation planning 

efforts; and 

 Document disease outbreaks and develop management responses (South Dakota Wildlife Division 2014). 

Powder River Basin Restoration Program 

The Powder River Basin Restoration Program is a collaborative partnership to restore and enhance GRSG habitat on a 

landscape level in the Powder River Basin.  The basin encompasses 13,493,840 acres in northeast Wyoming and 
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southeast Montana.  Surface ownership is composed of approximately 70 percent private lands, 14 percent BLM-

administered lands (including 8 percent in Wyoming and 6 percent in Montana), 8 percent National Forest System lands, 

and 8 percent States of Wyoming and Montana lands.  Split-estate mineral ownership is 50 to 60 percent federal (BLM 

2015).  

The Powder River Basin Restoration Program is focusing on areas affected by the federal oil and gas development that 

has occurred over the past decade in the Powder River Basin in northeastern Wyoming.  Its objectives are restoring or 

enhancing disturbed previously suitable habitat to suitable habitat for sagebrush obligate species, primarily GRSG.  This 

includes multiple sites affected by coal bed natural gas abandonment reclamation efforts, wildfires, and noxious and 

invasive plants.  Priority will be given to those areas recognized as priority habitats (e.g., Core Population Areas and 

connectivity corridors).  

Habitat objectives are meeting the needs for nesting, brood-rearing, and late brood-rearing.  The program would 

contribute to efforts focused on the management and control of mosquitoes carrying West Nile virus and would include 

funding, labor, treatment locations, and other needs as determined.  

Additionally, efforts would be coordinated to reduce fuels in and near GRSG habitat to enhance sagebrush stands, 

support restoration efforts, and reduce the risk of high-severity wildfire.  Pine stands and juniper woodlands would be 

managed for structural diversity and to reduce fuels, especially near PHMA, human developments, and recreation areas. 

Natural Resource Conservation Service Sage Grouse Initiative 

The Natural Resource Conservation Service’s (NRCS) Sage-Grouse Initiative (SGI) is working with private landowners 

in 11 western states to improve habitat for GRSG (Manier, et al. 2013).  With approximately 31 percent of all sagebrush 

habitats across the range in private ownership (Stiver 2011, p. 39), and over 65 percent in MZ I (Manier, et al. 2013, p. 

118), a unique opportunity exists for the NRCS to benefit GRSG and to ensure the persistence of large and intact 

rangelands by implementing the SGI (USFWS 2010, p.5).  Local conservation districts in MZ I, such as the Lake 

DeSmet Conservation District (in the BLM’s Buffalo Field Office RMP planning area), have been very active in GRSG 

conservation.  

Participation in the SGI program is voluntary, but willing participants enter into binding contracts or easements to ensure 

that conservation practices that enhance GRSG habitat, such as fence marking, protecting riparian areas, and maintaining 

vegetation in nesting areas, are implemented.  Participating landowners are bound by a contract (usually 3 to 5 years) to 

implement, in consultation with NRCS staff, conservation practices if they wish to receive the financial incentives 

offered by the SGI.  These financial incentives generally take the form of payments to offset costs of implementing 

conservation practices and easements or rental payments for long-term conservation.  

While potentially effective at conserving GRSG populations and habitat on private lands, incentive-based conservation 

programs that fund the SGI generally require reauthorization from Congress under subsequent farm bills, meaning future 

funding is not guaranteed. 

As of 2015, SGI has secured conservation easements on over 455,000 acres across the GRSG range (NRCS 2015), with 

the largest percentage of easements occurring in Wyoming (approximately 200,000 acres).  In MZ I, SGI has thus far 

secured conservation easements on 65,881 acres that maintain intact sagebrush-grassland habitat.  It has also 

accomplished the following: 

 Established grazing management programs on 1,370,000 acres to enhance GRSG habitat and sustainable 

ranching; 

 Removed conifers encroaching on 181 acres of GRSG habitat; 

 Seeded over 7,500 acres with native plants; 

 Marked over 350 miles of fences. 

Other Regional Efforts 

Across the Greater Sage-Grouse range, other BLM and Forest Service sub-regions are undergoing RMP revision or 

amendment processes similar to this one for the HiLine planning area.  The Final EIS associated with each of these 
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efforts has identified a Proposed Plan that meets the purpose and need of conserving, enhancing, and/or restoring GRSG 

habitat by reducing, eliminating, or minimizing threats.  The management actions from the various Proposed Plans will 

cumulatively decrease the threat of GRSG habitat loss and will limit fragmentation throughout the range.  Key actions 

present in many of the Proposed Plans include an adaptive management strategy, anthropogenic disturbance cap, and lek 

buffers.  The cumulative effect of these actions, when added to the direct and indirect effects identified above, will be a 

reduction in the historic rate of fragmentation and loss of GRSG habitat. 

A programmatic EIS by the Western Area Power Administration (WAPA) and the USFWS for the entire upper Great 

Plains will focus future wind energy developments in specific corridors outside of GRSG core habitat (WAPA 2013).  In 

accordance with Section 7 of the ESA, preparation of the programmatic EIS has involved consultation between 

cooperating entities and the USFWS and preparation of a programmatic Biological Assessment to ensure that the action 

will not jeopardize the continued existence of any federally-listed species, including the federal candidate GRSG.  At the 

time of this RMP specific conservation measures for protecting GRSG and its habitat under the programmatic EIS are 

not developed. 

The United States Forest Service (USFS) is preparing a plan to manage nearly 96,000 acres of GRSG habitat in the 

Dakota Prairie National Grassland.  The plan is not yet available for review but is likely to propose similar protections 

for GRSG on its lands as are included in the BLM RMPs. 

Tribes, counties, and local working groups are playing a critical role in promoting GRSG conservation at the local level. 

Individual conservation plans have been prepared by most local working groups to develop and implement strategies to 

improve or maintain GRSG habitat and reduce or mitigate threats on the local level.  The proposed conservation actions 

and recommendations in these plans are voluntary actions for private landowners.  Local working group projects have 

included monitoring, research, and mapping habitat areas, as well as public outreach efforts such as landowner education 

and collaboration with federal, state, and other local entities. These efforts provide a net conservation gain to GRSG 

through increased monitoring and public awareness. 

Some local working group conservation plans recommend restricting resource uses as well.  For example, the Bates 

Hole/Shirley Basin Conservation Plan (Bates Hole/Shirley Basin Sage-grouse Working Group 2007) recommends that 

areas within 3.4 miles of an occupied GRSG lek not be leased for oil and gas development unless mitigation plans have 

been developed, approved, and funded. Local working group GRSG conservation plans in MZ I include the following: 

 Bates Hole/Shirley Basin (Bates Hole/Shirley Basin Sage-grouse Conservation Plan; 2007); 

 Big Horn Basin (Sage-Grouse Conservation Plan for the Big Horn Basin, Wyoming; 2007); 

 Northeast Wyoming (Powder River Basin) (Northeast Wyoming Sage-grouse Conservation Plan; 2014); 

 Glasgow (A Summary of Conservation Activities of the Glasgow, MT Sage-Grouse Local Working Group; 

2011); 

 Miles City/Forsyth (Miles City Sage-Grouse Local Working Group Action Plan 2011-2014); 

 Central Montana Organized Conservation District (no local conservation plan); 

 North Dakota (no local conservation plan); 

 South Dakota (no local conservation plan). 

1.5 Relevant Cumulative Actions 

This cumulative effects analysis considers the incremental impact of the HiLine RMP alternatives in combination with 

other past, present, and reasonably foreseeable future federal and non-federal actions on all lands in MZ I. Where these 

actions occur within GRSG habitat, they would cumulatively add to the impacts of BLM-authorized activities set forth in 

the HiLine RMP. In addition to the conservation efforts described above, relevant reasonably foreseeable future actions 

occurring on federal, private, or mixed landownership in MZ I are described in the North Dakota, South Dakota, Buffalo, 

Lewistown, Miles City, Billings, and Wyoming GRSG Planning Area RMPs. 

The following list includes past, present, and reasonably foreseeable future actions in MZ I that when added to the 

Proposed Plan and alternatives for the planning area could cumulatively affect GRSG (see Table M.9-12 for more 

detail): 

 Powder River Basin oil and gas leases in Campbell, Johnson, and Sheridan Counties, Wyoming; 
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 Surface coal mining and coal leasing in Powder River Basin, Wyoming; 

 Carter Master Leasing Plan for Oil and Gas, Carter County, Montana; 

 Surface coal leasing in northeast Montana, Big Dry RMP area; 

 Greater Crossbow Oil and Gas Exploration and Development Project in Campbell and Converse Counties, 

Wyoming; 

 Converse County Oil and Gas Development, Converse County, Wyoming; 

 Nichols Ranch/Hank Unit Uranium In-situ Recovery Mining Project, Johnson and Campbell Counties, 

Wyoming; 

 Proposed uranium mining in Newcastle, Wyoming and in South Dakota; 

 Western Area Power Administration Upper Great Plains Wind Energy Programmatic Draft EIS; 

 Bentonite mining in northeast Wyoming and in Carter County, Montana; 

 Keystone XL Pipeline, Montana and South Dakota; 

 Conversion of lands to agriculture and urban development; 

 Conifer removal throughout MZ I. 

1.6 Threats to GRSG in Management Zone I 

In its COT report the USFWS identifies energy development, infrastructure, grazing, conversion to agriculture, fire, 

spread of weeds, and recreation as the present and widespread threats facing GRSG in MZ I (USFWS 2013).  These 

threats impact GRSG mainly by fragmenting and degrading their habitat.  The loss of sagebrush steppe across the West 

approaches or exceeds 50 percent in some areas.  It is a primary factor in long-term declines in GRSG abundance across 

its historical range (USFWS 2010). 

Habitat fragmentation reduces connectivity of populations and increases the likelihood of extirpation from random 

events such as drought or outbreak of West Nile virus.  Furthermore, climate change is likely to affect habitat availability 

to some degree by decreasing summer flows and limiting growth of grasses and forbs, thereby limiting water and food 

supply (BLM 2012).  Sensitive species such as GRSG, which are already stressed by declining habitat, increased 

development, and other factors, could experience additional pressures as a result of climate change.  

Each COT report threat considered present and widespread in at least one population in MZ I is discussed below.  For 

more detail on the nature and type of effects and the direct and indirect impacts on GRSG in the planning area, see 

Chapter 4 of the HiLine Proposed RMP/Final EIS.  The quantitative impact analysis focuses on impacts in MZ 1, with 

planning area acres provided for context. 

Energy Development and Mining 

The COT report states that energy development should be designed to ensure that it will not impinge on stable or 

increasing GRSG population trends.  For mining, the COT report objective is to maintain stable to increasing GRSG 

populations and no net loss of GRSG habitats in areas affected by mining (USFWS 2013). In the energy development 

areas of MZ I, population trends are not stable or increasing; for this reason, objectives in the planning area are intended 

to reduce losses, provide a net conservation gain, and sustain a viable GRSG population, though at a lower level than 

historical populations (Taylor, et al. 2012). 

There are approximately 1,004,400 acres of GRSG habitat in MZ I where energy and mineral development, including oil 

and gas, coal leasing, mineral materials, and non-energy leasable minerals is occurring.  There are approximately 

33,264,000 acres indirectly influenced by energy development (Manier, et al. 2013, pp. 55-71).  There is no geothermal 

energy development in MZ I.  

Oil and Gas 

Nature and Type of Effects. Oil and gas development has emerged as a range-wide issue in conservation because areas 

being developed contain large GRSG populations (Connelly, et al. 2004) and other sagebrush obligate species (Knick, et 

al. 2003).  
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Appendix M.9 HiLine Proposed RMP/Final EIS 

As discussed in Chapter 4, oil and gas development impacts GRSG and sagebrush habitats through direct disturbance 

and habitat loss from well pads, access construction, seismic surveys, roads, power lines, and pipeline corridors.  Indirect 

disturbances result from noise, gaseous emissions, changes in water availability and quality, and human presence.  These 

factors could cumulatively or individually lead to habitat fragmentation in the long term (Connelly, et al. 2004; Holloran 

2005).  

Oil and gas development results in direct loss of habitat from well pad and road construction as well as direct mortality 

from vehicle strikes and disturbance from noise.  Oil and gas development also indirectly impacts GRSG through the 

species’ avoidance of infrastructure due to increased noise and vehicle traffic. This development can also impact GRSG 

survival or reproductive success.  Indirect effects include habitat quality changes, predator communities, and disease 

dynamics (Naugle, et al. 2011). 

Several studies from the Great Plains and Wyoming Basin have shown that breeding GRSG populations are affected at 

oil and gas well densities commonly permitted in Montana and Wyoming (Naugle, et al. 2011). Doherty, et al. (2010) 

found that although impacts were indiscernible at densities of less than one well per square mile, lek losses in parts of 

MZ I were two to five times greater in areas with development above this threshold.  They also found that the abundance 

(number) of males per lek at the remaining leks declined by approximately 30 to 80 percent.  These and other studies 

demonstrate that both direct and indirect impacts result from the impacts of energy development and geophysical 

exploration in GRSG habitat. 

Several studies have quantified the distance from leks at which impacts of development become negligible.  The studies 

also assessed the efficacy of BLM NSO stipulations for leasing and development within 0.25 mile of a lek (Holloran 

2005; Walker, et al. 2007a).  Walker, et al. (2007a) found that in the Powder River Basin buffer sizes of 0.25, 0.5, 0.6, 

and 1.0 mile resulted in an estimated lek persistence (the ability of leks to remain on the landscape) of approximately 5, 

10, 15, and 30 percent, respectively; conversely, lek persistence in areas without oil and gas development averaged 

approximately 85 percent.  

Naugle, et al. (2011) reported that impacts of energy development had been documented at distances greater than 3.5 

miles from the lek in MZ I.  Holloran (2005) found impacts on abundance at a distance between 3 and 4 miles in western 

Wyoming.  However, Naugle, et al. (2011) also stated that impacts on leks caused by energy development were most 

severe near the lek. 

Naugle, et al. (2011) also found that impacts from energy development often extirpate leks in gas fields.  Doherty (2008) 

documented that lek losses increased and male abundance decreased as well density increased in the Powder River 

Basin.  Lek extirpation in areas with 8 wells per section (40 to 100 wells total) within 2 miles of the lek was 5 times 

more likely to occur than in areas with no wells within 2 miles.  Male attendance at the remaining leks in these areas 

declined approximately 20 to 60 percent (Doherty 2008). 

Much oil and gas development previously occurred on private lands with minimal mitigation efforts, but restrictions are 

now in place to protect GRSG habitat under the Wyoming and Montana executive orders. Earlier research had 

demonstrated that 0.25-mile NSO lease stipulations were insufficient to conserve breeding GRSG populations in a 

typical landscape in portions of the planning area (Walker, et al. 2007a), when nearly 100 percent of the area within 

approximately 2 miles of leks remained open to full-scale development. 

Lyon and Anderson (2003) reported that oil and gas development influenced the rate of nest initiation of GRSG in excess 

of approximately 2 miles of construction activities.  GRSG numbers on leks within approximately 1 mile of natural gas 

compressor stations in Campbell County, Wyoming, were consistently lower than numbers on leks unaffected by this 

noise disturbance (Braun, et al. 2002).  Holloran and Anderson (2005) reported that lek activity decreased downwind of 

drilling activities, suggesting that noise caused measurable impacts.  

In addition to activities directly associated with oil and gas development, road traffic also generates noise.  Knick, et al. 

(2003) indicated that there were no active GRSG leks within approximately 1 mile of Interstate 80 across southern 

Wyoming; only 9 leks were known to occur between approximately 1 and 2.5 miles of Interstate 80.  

Conditions in MZ I. Energy development is a widespread threat to GRSG in MZ I, in particular the Powder River Basin, 

Bowdoin Field, and Williston Basin.  The patchwork landownership pattern in MZ I means that many energy extraction 
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HiLine Proposed RMP/Final EIS Appendix M.9 

facilities are near property boundaries and may affect GRSG and its habitat on adjacent lands.  Nearly 16 percent of 

GRSG habitat in MZ I is within 1.8 miles of oil and gas wells, a distance at which ecological impacts are likely to occur 

(Knick, et al. 2011).  Oil and natural gas development-related wells indirectly influence 60 percent of PHMA and 

GHMA across MZ I, occurring to a distance of 12 miles from the development.  Private surface lands account for 65 

percent of wells in PHMA and 72 percent in GHMA in MZ I (Manier, et al. 2013).  Thus, conservation actions on private 

land are likely to have a greater potential to reduce the adverse impacts of oil and gas development on GRSG habitat 

than any other single land management entity.  

From 2001 to 2005, GRSG populations declined by 82 percent within the expansive coal bed natural gas fields in 

northeast Wyoming (Walker, et al. 2007a).  This reduced the options for delineating large and intact Core Areas 

containing an abundance of high-quality GRSG habitats.  

Although oil and gas activities have a disproportionately greater effect on private lands, regulatory mechanisms on both 

federal surface and split-estate lands in MZ I are influential.  Federal actions on split-estate lands with federal subsurface 

minerals will require mitigation for impacts on GRSG habitat occurring on private surface lands that would not be 

required on lands with both privately held surface and subsurface. 

As of December 2012, 1,199 existing federal oil and gas leases covered 804,873 acres, or approximately 19 percent of 

the federal oil and gas mineral estate in the HiLine RMP planning area. 

No coal bed natural gas exploration or development has occurred within the HiLine RMP planning area, but it has been 

the largest fluid mineral development activity in other portions of MZ I.  For example, there have been approximately 

21,000 coal bed natural gas wells drilled from 1998 to 2010 in the Powder River Basin.  This has fragmented GRSG 

habitat throughout that area and affected the Powder River Basin GRSG population.  Development has included 

construction of well sites and other facilities, including metering buildings, compressor stations, and pumping stations; 

roads to access well sites, pipelines to transport product and waste water, power lines to bring electrical power to the 

wells, and other infrastructure; and water-holding impoundments to hold the produced water, as the wells must be de-

watered to reduce pressure before the natural gas is released.  

Hundreds of miles of pipelines have been constructed to transport coal bed natural gas from development site to delivery 

point.  Other pipelines include those for gathering, transportation, and distribution and lines used to transport produced 

water to discharge points.  

With a well life of approximately 12 – 18 years, many of the coal bed natural gas wells that were originally drilled are 

depleted and ready for abandonment.  Native vegetation over most buried pipelines has reclaimed its composition.  

Utility roads and overhead power lines continue to fragment thousands of acres of GRSG habitat on private, federal, and 

state lands (BLM 2013c). 

Existing leases on BLM-administered land in GRSG habitat remain valid.  There is a potential for future development 

based on locations of geologic fields distributed extensively across eastern portions of GRSG range (Manier, et al. 2013).  

This development is subject to future Conditions of Approval (COAs) on plans for development in GRSG habitat.  These 

COAs will provide a net conservation gain to GRSG compared to the No Action Alternative, under which these COAs 

would not apply. 

The Dakotas population in MZ I is heavily influenced by oil and gas development; oil and gas developments are 

scattered throughout the Yellowstone Watershed (USFWS 2013, p. 63).  The Powder River Basin contains substantial 

energy resources, including oil, natural gas, and coal bed natural gas (USFWS 2013, pp. 64-65); conversely, the 

Northern Montana population has little energy development.  Coal bed methane wells typically last 12 to 18 years, while 

oil and gas wells may last 20 to 100 years in production (Connelly, et al. 2004).  Most coal bed natural gas drilling in the 

Powder River Basin has concluded, and current and future oil and gas development is anticipated to impact GRSG less 

due to horizontal drilling technology. 

Impact Analysis. Tables M.9-2 and M.9-3 provide a quantitative summary of present fluid mineral leasing conditions 

on BLM-administered lands under the HiLine Proposed RMP/Final EIS alternatives and across MZ I.  An analysis of 

this summary along with past, present, and reasonably foreseeable actions in MZ I (see Table M.9-12) follows.  As 

stated in the assumptions, the tables are limited to BLM-administered lands (including federal mineral estate for fluid 
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minerals calculations) and reflect the conditions assuming implementation of the Proposed Plans of the other planning 

areas in MZ I.  Tables displaying fluid mineral acreage include the federal mineral estate and not just BLM-administered 

surface acres. 

Table M.9-2
 
Acres Open and Closed to Fluid Mineral Leasing in GRSG Habitat in MZ 1
 

Priority Habitat Management Areas General Habitat Management Areas 

Percent Within Percent Within 

MZ I Planning Area MZ I Planning Area 

Open* to Fluid Mineral Leasing 

Alternative A 0 0% 2,639,000 0% 

Alternative B 0 0% 2,639,000 0% 

Alternative C 0 0% 2,639,000 0% 

Alternative D 0 0% 2,639,000 0% 

Proposed Plan 0 0% 2,642,000 <1% 

Closed to Fluid Mineral Leasing 

Alternative A 159,000 38% 159,000 1% 

Alternative B 1,601,000 94% 768,000 80% 

Alternative C 231,000 57% 218,000 28% 

Alternative D 98,000 0% 218,000 28% 

Proposed Plan 184,000 47% 157,000 0% 

Source: BLM 2015 

* Open with standard stipulations (i.e., without NSO, CSU, TL, or other resource protection stipulations). This table displays the 

acres of PHMA and GHMA open and closed to fluid mineral leasing in MZ I; it also displays the percentage of those acres that are 

found within the planning area. 

Table M.9-3
 
Acres with NSO and CSU/TL Stipulations in GRSG Habitat in MZ 1
 

Priority Habitat Management Areas General Habitat Management Areas 

MZ I 

Percent Within 

Planning Area MZ I 

Percent Within 

Planning Area 

NSO Stipulations 

Alternative A 2,292,000 8% 1,274,000 5% 

Alternative B 2,107,000 0% 1,206,000 0% 

Alternative C 2,552,000 17% 1,488,000 19% 

Alternative D 2,107,000 0% 1,470,000 18% 

Proposed Plan 3,626,000 42% 1,281,000 6% 

CSU/TL Stipulations 

Alternative A 2,835,000 40% 6,179,000 21% 

Alternative B 1,707,000 0% 4,879,000 0% 

Alternative C 2,477,000 31% 5,198,000 8% 

Alternative D 1,707,000 0% 4,879,000 0% 

Proposed Plan 1,707,000 0% 5,251,000 7% 

Source: BLM 2015
 
This table displays the acres of PHMA and GHMA with NSO Stipulations and CSU/TL Stipulations in MZ I; it also displays the
 
percentage of those acres that are found within the planning area.
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HiLine Proposed RMP/Final EIS Appendix M.9 

As shown in Tables M.9-2 and M.9-3, fluid mineral closures and NSO stipulations for PHMA within the HiLine RMP 

Proposed Plan exert relatively high influence due to their large acreage within the MZ.  Other actions in MZ I 

contributing to a net conservation benefit for GRSG include 0.6-mile lek buffers and disturbance caps in the Montana 

and Wyoming executive orders, applying an NSO stipulation in PHMA in the HiLine planning area, applying CSU and 

TL Stipulations in nesting habitat and winter range in the HiLine planning area, and adaptive management and mitigation 

measures in the HiLine and other BLM and Forest Service proposed plans in MZ I.  When added together, these actions 

would reduce the threat of impacts to GRSG from oil and gas development within the greater MZ.  

In contrast, implementation of Alternative A in addition to the other conservation efforts described above would reduce 

the threat to a lesser degree due mainly to its reliance on less restrictive CSU and TL stipulations and lack of a 

disturbance cap.  This would limit GRSG conservation efforts by providing less than adequate protection in the HiLine 

planning area.  As a result, the Northern Montana population may experience a smaller net conservation benefit over the 

20-year analysis period than those populations in portions of MZ I where the BLM and/or Forest Service proposed plan 

would be implemented in conjunction with applicable state plan(s). 

Alternative B would provide the greatest protection to GRSG in the planning area and MZ I, primarily by closing PHMA 

and GHMA to new leases.  When added to protections outlined in state plans in MZ I, this provision would reduce well 

density and impacts associated with construction and operation.  The extensive fluid mineral leasing closures on federal 

mineral estate under Alternative B could affect reasonably foreseeable future oil and gas development projects by forcing 

them to relocate to BLM-administered lands outside of GRSG habitat.  It may also push them onto adjacent lands, 

though many would be protected by the Montana executive order’s NSO stipulations and associated buffers or 

Wyoming’s Core Areas protections. Increasing habitat protections via these measures would improve the conditions for 

GRSG survival and successful reproduction across MZ I. 

Alternative C would close slightly more acres of PHMA and GHMA than under current management.  Also, more 

acreage would be open to leasing with NSO stipulations.  The effect of closure and NSO are similar because both would 

prohibit surface-disturbing activities that fragment habitat and disturb GRSG.  Both also reduce well density and impacts 

associated with construction and operation.  At the broader MZ level, other BLM and Forest Service proposed plans and 

state GRSG plans would provide long-term net conservation benefits for GRSG populations in those areas; the Northern 

Montana population would likely experience a smaller net conservation benefit because protections in its range would be 

less stringent. 

Fewer closures and NSO stipulations under Alternative D would result in less protection for GRSG on BLM-

administered land within the HiLine planning area.  Cumulative impacts at the MZ level would be similar to those 

described under Alternative C. 

Under the Proposed Plan, PHMA would be subject to an NSO stipulation and leasing in SFAs would be subject to NSO 

without waiver or exception.  As stated under Alternative C, the effects of NSO stipulations would be similar to those 

from closing areas to leasing.  The HiLine Proposed RMP/Final EIS GRSG conservation measures in Appendix M 

would help protect unfragmented habitats, minimize habitat loss and fragmentation, and maintain conditions to meet 

GRSG life history needs.  For example, remote telemetry (e.g., monitoring oil and gas operations) would be used to 

reduce vehicle traffic, disturbance areas would be kept to a minimum, and vegetation would be removed only when 

necessary. As under other alternatives, similar measures would be implemented in the BLM and Forest Service 

proposed plans elsewhere in MZ I.  Together, these measures would provide a net conservation benefit to GRSG on 

federal land.  When added to conservation efforts at the state level, the most important GRSG habitat and associated leks, 

nesting habitat, and breeding males across MZ I would be protected from impingement due to future oil and gas leasing. 

Continuation of adverse impacts from current leasing activities may reduce the net conservation benefit to GRSG 

populations in portions of MZ I that have experienced widespread development such as the Powder River Basin 

population. 

Restoring disturbed habitats would require reestablishing native shrubs and forbs, including big sagebrush, which would 

benefit GRSG; however, restored habitats may not support sagebrush or provide habitat for GRSG for long periods 

following restoration (Arkle, et al. 2014, Minnick and Alward 2015). For this reason, successful restoration may not be 

successful without a nearby source population.  
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The effect of the alternatives and other conservation actions in the MZ (most notably the Montana and Wyoming 

executive orders) could be synergistic, meaning that the effects of the actions together is greater than the sum of their 

individual effects.  For example, applying buffers in PHMA and on state and private land would effectively conserve 

larger blocks of land than if these actions occurred individually.  This would provide a landscape-scale net conservation 

benefit, especially in areas where little development has occurred to date. 

Implementing any alternative under the HiLine RMP would not affect pending or future oil and gas development 

projects outside of the planning area.  For example, the Converse County Oil and Gas Project in Wyoming proposes to 

drill approximately 5,000 oil and natural gas wells in an area encompassing 1.5 million acres (including GRSG core 

habitat) in MZ I.  However, the NSO buffer and the disturbance caps under the Wyoming and Montana executive orders 

would reduce the threat to GRSG from oil and gas development on non-federal lands in MZ I.  

Development pressure for fluid mineral resources in the Dakotas, Powder River Basin, and Yellowstone Watershed is 

likely to continue; however, future drilling technologies are expected to impact GRSG less than coal bed natural gas 

development has in the past decade.  While applying stipulations and closing areas to leasing would reduce impacts on 

federal mineral estate, the application of lek buffers and disturbance limitations would reduce, but likely not eliminate, 

impacts on GRSG populations.  Reasonably foreseeable oil and gas development is widespread in the MZ. When the 

impacts of the HiLine RMP are added to these actions, the impact would be a net conservation gain under the Proposed 

Plan, due in large part to implementation of NSO stipulations, anthropogenic disturbance caps, and adaptive management 

that would minimize future disturbances to GRSG populations and habitats. 

Overall, under the Proposed Plan the combination of past, present, and reasonably foreseeable future management 

actions for oil and gas exploration and development in combination with BLM management actions would provide a net 

conservation gain to GRSG populations in MZ I.  

Coal 

Nature and Type of Effects. Approximately 3 percent of BLM-administered PHMA in MZ I and 8 percent of PGMA is 

influenced by coal mining and coal is estimated to impact habitat to a distance of 12 miles from the direct impact area 

(Manier, et al. 2013).  Surface mining accounts for about 67 percent of production in the United States; large mines can 

cover many square miles.  Coal mining and the use of coal to produce electricity has environmental impacts.  These 

include soil erosion, dust, noise, water pollution, acid-mine drainage, and air emissions, in addition to impacts on 

wildlife in the area.  Burning coal releases toxic fumes and particulate matter into the atmosphere and contributes to 

climate change (Manier, et al. 2013, pp. 69-71). 

Conditions in MZ I. The Powder River Basin in Wyoming and Montana contains some of the largest accumulations of 

low-sulfur sub-bituminous coal in the world.  It is the nation’s largest coal-producing region, and coal from the region is 

shipped nationwide.  Most Powder River Basin coal production occurs in the BLM’s Buffalo and Miles City RMP 

planning areas.  Extensive leasing of coal has occurred over the last decade in prime GRSG habitat.  

Coal forecasts for the Powder River Basin through 2020 indicate that total production is expected to grow at an annual 

rate of 2 to 3 percent.  The preliminary work for the 2030 forecast indicates a slower rate of increase in the Powder River 

Basin of 0.25 to 2 percent.  This is based on reduced coal demand, new natural gas discoveries, and possible regulation 

of greenhouse gases.  By 2030 the BLM expects Powder River Basin coal production to be between 500 and 700 million 

tons annually, though more recent projections indicate lower coal demand because of increased supply of natural gas. 

Major coal leasing and development areas extend beyond the Buffalo and Miles City RMP planning areas; however, coal 

management in these two RMPs will have a relatively greater impact on GRSG habitat than management from other 

BLM planning areas or other management entities.  This is because of the prominence of the Powder River Basin as a 

source of coal.  

Within the HiLine planning area, no coal production is occurring, and the potential for development is considered to be 

low enough that there is no interest in obtaining leases. 
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Although land disturbed by coal mining can be reclaimed to a point that supports a diversity of vegetation, including big 

sagebrush, reclamation projects require long durations and may fail to support sagebrush (Minnick and Alward 2015) or 

may not be recolonized by GRSG (Arkle, et al. 2014), thereby providing limited benefit to GRSG populations.  

Impact Analysis. Because coal development in the planning area is not anticipated, coal leasing decisions under the 

HiLine RMP would have a negligible influence within the greater MZ compared to actions occurring within the Buffalo 

and Miles City RMP planning areas (including on private lands in the Powder River Basin).  Acres suitable and 

unsuitable for coal leasing and development vary across the alternatives, and BLM Proposed Plans in MZ I would assess 

coal lease applications for suitability, with PHMA considered essential habitat for GRSG.  

Despite the variance in suitable and unsuitable allocations across alternatives, the development of coal resources is not 

expected to vary considerably, according to the RFD scenario.  Furthermore, areas considered suitable for leasing would 

not necessarily be leased; the actual amount of leasing depends on factors such as price and regulatory safeguards.  

PHMA in the HiLine planning area contains no leases. 

Approximately 68 percent of coal leases in PHMA and 82 percent in GHMA occur on private lands in MZ I but may 

contain federal mineral estate (Manier, et al. 2013).  Protective stipulations would be of particular benefit on privately 

owned surface and subsurface lands where the BLM’s protective regulatory mechanisms would not apply. 

Coal development that requires state agency review or approval would be subject to the permitting process and 

stipulations for development in GRSG Core Areas under the Wyoming and Montana executive orders, as well as BLM 

review under the Proposed Plan.  However, as Core Areas were specifically drawn to avoid overlap with coal interests, 

there is unlikely to be coal development in those areas.  

Coal resources would continue to be developed in MZ I outside of the planning area.  However, new coal lease 

applications in GRSG Core Areas would be subject to the unsuitability criteria set forth in the BLM’s regulations at 43 

CFR Part 3461.5.  In accordance with those regulations, special conditions could be required, as identified during the 

leasing process, to protect GRSG habitat.  The regulatory requirements for unsuitability in combination with BLM 

planning efforts and state plans would help reduce the threat from coal extraction and would provide a net conservation 

gain to GRSG populations in MZ I. 

Mineral Materials 

Nature and Type of Effects. Development of surface mines (for sand, gravel, and other common mineral materials found 

in MZ I) may negatively impact GRSG numbers and disrupt the habitat and life-cycle of the species, similar to other 

types of mining activities (Braun 1998; Manier, et al. 2013). 

Conditions in MZ I. Salable mineral materials disposal sites in PHMA and GHMA are widespread throughout MZ I.  

They are primarily located in northeast Wyoming, with an additional concentration in far southeast Montana.  There are 

65,000 acres of mining and mineral materials disposal sites (not including minerals mined as energy sources) on BLM-

administered surface land in MZ I and 122,900 acres across all landownership types.  Indirect effects are estimated to 

extend 1.5 miles out from the direct surface disturbance area (Manier, et al. 2013).  

Across MZ I, PHMA and GHMA are most affected by mining and mineral materials disposal sites on private land 

surface.  GRSG may be directly impacted, being in the path of development; however, indirect impacts on habitat affect 

a much wider population of birds.  In total, 53 percent of PHMA and 80 percent of GHMA influenced by the indirect 

impact of mining and mineral materials disposal sites are on private land.  This does not include minerals mined as 

energy sources.  Mining and mineral materials disposal sites on BLM-administered surface land, by comparison, 

indirectly affect 38 percent of PHMA and 11 percent of GHMA (Manier, et al. 2013).  

Impact Analysis. Mineral material extraction would directly affect GRSG, including loss of habitat, disturbance, and 

displacement.  Under the proposed plans being implemented throughout the rest of MZ I, all PHMA would be closed to 

new mineral material disposal except for free use permits.  This would limit new disturbance in areas with the most 

important habitat and highest density of birds.  One of the main tools for protecting GRSG in the HiLine planning area is 

the establishment of Grassland Bird/Greater Sage-Grouse Priority Habitat Management Areas and the Greater-Sage-

Grouse Priority Habitat Management Area.  These vary by alternative and would be closed to new permits under 
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Alternative B, closed entirely under Alternative C, and closed with exceptions under the Proposed Plan. Under all 

alternatives, BLM-authorized activities associated with all resources and all resource use programs would be subject to 

mitigation and minimization guidelines and Best Management Practices (BMPs) (Appendix C), including specific 

Mitigation Measures and Conservation Actions for Greater Sage-Grouse (Appendix M).  These measures would add 

additional protection for GRSG and their habitat for all alternatives by limiting disruptions to the habitat and life-cycle of 

the species, similar to impacts from other types of mining activities (Braun 1998; Manier, et al. 2013). 

The Proposed Plan would close the most acres of PHMA in the planning area to mineral material disposal, and would 

constitute 41 percent of the closed acreage in MZ I, providing a relatively large influence on GRSG protection at the MZ 

and cumulative scale.  Although it closes fewer acres of GHMA than some other alternatives, its widespread protections 

in PHMA mean the Proposed Plan would reduce disturbance and key habitat impacts more than any other alternative and 

would provide the greatest conservation benefit to GRSG populations.  Closures or restrictions on mineral material 

development in the planning area would reduce the effects on GRSG from mineral material development on BLM-

administered surface and split-estate lands in MZ I only where those minerals occur on the landscape.  However, these 

actions may shift development onto non-federal lands, with potentially greater impact on GRSG habitats and populations 

because protective stipulations and permit requirements would not apply.  

Table M.9-4
 
Acres Open and Closed to Mineral Material Disposal in GRSG Habitat in MZ I
 

Priority Habitat Management Areas 

MZ I 

Percent Within 

Planning Area 

General Habitat Management Areas 

MZ I 

Percent Within 

Planning Area 

Open to Mineral Material Disposal 

Alternative A 3,172,000 42% 9,478,000 15% 

Alternative B 1,845,000 0% 8,524,000 6% 

Alternative C 1,845,000 0% 8,534,000 6% 

Alternative D 1,845,000 0% 9,691,000 17% 

Proposed Plan 1,845,000 0% 8,421,000 4% 

Closed to Mineral Material Disposal 

Alternative A 2,339,000 3% 693,000 <1% 

Alternative B 3,773,000 40% 754,000 8% 

Alternative C 3,669,000 37% 793,000 13% 

Alternative D 2,278,000 0% 835,000 17% 

Proposed Plan 3,865,000 41% 700,000 1% 

Source: BLM 2015
 
This table displays the acres of PHMA and GHMA open and closed to mineral material disposal in MZ I; it also displays the
 
percentage of those acres that are found within the planning area.
 

Under the Wyoming and Montana executive orders, authorizations of new mineral material disposal sites that require 

state agency review or approval would be subject to the GRSG permitting process.  They also would be subject to 

stipulations for development in GRSG Core Areas.  These stipulations would be of particular benefit on privately owned 

surface and subsurface lands, where BLM protective regulatory mechanisms do not apply. 

Overall, the combination of BLM management actions for mineral materials development in the Proposed Plan for the 

HiLine RMP, Wyoming and Montana state actions, and planned restoration activities would preserve more habitat from 

disturbance than current management, reduce disturbance to birds, and provide a net conservation benefit to GRSG in 

MZ I. 
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Locatable Minerals 

Nature and Type of Effects.  Locatable minerals include gold, silver, uranium, and bentonite.  Activities associated with 

locatable mineral development, such as stockpiling topsoil and extracting and transporting material, would cause 

mortality and nest disruption.  These actions also would reduce the functionality of the surrounding habitat with noise 

and light disturbance, resulting in lost and degraded GRSG PHMA and GHMA. 

As with fluid mineral development, reclamation practices may help to reduce long-term impacts on GRSG and their 

habitat.  Although past mining efforts have not emphasized restoration of disturbed areas to near pre-disturbance 

conditions, recent efforts have been directed toward restoring functional habitat.  Future reclamation should be focused 

on restoring habitats capable of supporting viable GRSG populations.  Even with effective restoration, restored areas 

may not support GRSG populations at the same level as prior to disturbance.  

Conditions in MZ I. The primary locatable minerals in commercially viable quantities in MZ I are sodium bentonite, 

gypsum, and uranium.  Most current and forecasted extraction activities are for sodium bentonite, but uranium is also 

being mined in MZ I.  In the event of a price increase, uranium mining activity would likely increase in GRSG habitat.  

Impact Analysis. As shown in Table M.9-5, Acres Open and Recommended for Withdrawal from Locatable Mineral 

Entry in GRSG Habitat in MZ I, petitions for locatable minerals withdrawals on BLM-administered land in the HiLine 

planning area represent a large influence on acreages across the broader MZ.  However, there are very limited locatable 

minerals in the planning area.  Therefore, management in the planning area would have a larger influence on the acreage 

of minerals withdrawn but would not substantially reduce the threat on a MZ-wide scale.  

Table M.9-5
 
Acres Open and Recommended for Withdrawal from Locatable Mineral Entry
 

in GRSG Habitat in MZ I
 

Priority Habitat Management Areas General Habitat Management Areas 

Percent Within Percent Within 

MZ I Planning Area MZ I Planning Area 

Open to Locatable Mineral Entry 

Alternative A 4,807,000 29% 8,238,000 17% 

Alternative B 3,420,000 0% 7,259,000 6% 

Alternative C 3,420,000 0% 7,269,000 6% 

Alternative D 3,420,000 0% 8,453,000 19% 

Proposed Plan 4,080,000 16% 7,190,000 5% 

Recommended for Withdrawal from Locatable Mineral Entry 

Alternative A 158,000 0% 120,000 2% 

Alternative B 1,653,000 90% 206,000 43% 

Alternative C 1,498,000 89% 245,000 52% 

Alternative D 158,000 0% 260,000 55% 

Proposed Plan 1,085,000 85% 118,000 0% 

Source: BLM 2015 

This table displays the acres of PHMA and GHMA open to mineral entry and recommended for withdrawal from locatable mineral 

entry in MZ I; it also displays the percentage of those acres that are found within the planning area. 

Under all alternatives, GRSG conservation measures outlined in Appendix M would help minimize the impacts on 

GRSG from locatable mineral development on federal land.  For example, locating facilities outside of PHMA would 

reduce noise disturbance.  Clustering operations and facilities as closely as possible and placing new infrastructure in 

already disturbed locations would reduce impacts on sagebrush habitats.  Locatable mineral development in the planning 

area would be expected to continue at a limited pace due to the limited amount of resources.  Likewise, impacts from 

restrictions in the alternatives would have a limited impact because most of the mineral resources are already leased.  For 
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Appendix M.9 HiLine Proposed RMP/Final EIS 

these two reasons and because each alternative assumes implementation other the other BLM and Forest Service 

proposed plans in MZ I, impacts would vary only slightly across the alternatives. 

Alternative B recommends the most total acres of PHMA and GHMA for withdrawal, and would restrict future locatable 

mineral operations on federal lands more than under the other alternatives if the Secretary choose to withdraw these 

areas; thus it would provide more long-term protections and conservation benefits to GRSG populations from locatable 

mineral development.  The benefit of potential withdrawals would be muted to an extent because most mineral resources 

in the planning area are already leased.  In the remainder of the MZ, implementation of other proposed plans would 

provide long term protection to GRSG if the areas proposed for withdrawal are withdrawn. Impacts under Alternative C 

would be similar, but to a slightly lesser extent because fewer acres would be petitioned for withdrawal. 

Alternative D does not recommend withdrawal of any additional acres of GRSG habitat from locatable mineral 

development compared to current management.  Lands petitioned for withdrawal would all be located in other BLM and 

Forest Service planning areas in MZ I and beneficial impacts from those potential withdrawals would be concentrated on 

other GRSG populations.  In the planning area, sodium bentonite extraction and other forms of locatable mineral mining 

would continue to affect GRSG through disturbance, habitat loss, and habitat degradation. Locatable mineral extraction 

on private land in MZ I would continue and may be subject to fewer restrictions than similar activity on federal lands.  

Because mitigation measures and conservation actions would apply in the HiLine planning area and other BLM and 

Forest Service planning areas in MZ I, Alternative D would provide a net conservation benefit to GRSG because these 

measures would benefit GRSG above baseline conditions. 

Under the Proposed Plan, all acreage in SFAs would be recommended for withdrawal, however there would be limited 

net conservation gain to GRSG populations through a reduction of disturbance to birds from human activity and habitat 

fragmentation from mining because there are very limited locatable minerals in the planning area and most of the mineral 

resources are already leased.  As under the other alternatives, mitigation measures and conservation actions for GRSG 

would help to reduce impacts on GRSG and their habitat.  The measures in the Proposed Plan would help alleviate the 

threat, and along with past, present, and reasonably foreseeable future actions, would provide a net conservation gain to 

GRSG throughout MZ I.  

Non-energy Leasable Minerals 

Non-energy leasable minerals are materials such as sulfates, silicates, and trona (sodium carbonate).  Impacts on GRSG 

are similar to those from other types of mining.  

Conditions in MZ I. Existing leases for non-energy leasable minerals represent a relatively small threat spatially 

(Manier, et al. 2013).  The HiLine planning area has no occurrence potential for non-energy leasable minerals.  

Therefore, implementing any of the alternatives would not change the threat to GRSG from this activity in MZ I.  

Impact Analysis. Table M.9-6, Acres Open and Closed to Non-energy Leasable Mineral Leasing in GRSG Habitat in 

MZ I, shows the results by alternative. 

Table M.9-6
 
Acres Open and Closed to Non-energy Leasable Mineral Leasing in GRSG Habitat in MZ I
 

PHMA GHMA 

MZ I 

Open to Non-energy Leasing 

Percent Within 

Planning Area MZ I 

Percent Within 

Planning Area 

Alternative A 3,380,000 39% 7,664,000 20% 

Alternative B 2,049,000 0% 6,570,000 7% 

Alternative C 2,049,000 0% 6,580,000 7% 

Alternative D 2,049,000 0% 7,766,000 21% 

Proposed Plan 2,049,000 0% 6,491,000 6% 

Closed to Non-energy Leasing 

Alternative A 1,033,000 6% 664,000 1% 
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HiLine Proposed RMP/Final EIS Appendix M.9 

Table M.9-6
 
Acres Open and Closed to Non-energy Leasable Mineral Leasing in GRSG Habitat in MZ I
 

PHMA GHMA 

MZ I 

Percent Within 

Planning Area MZ I 

Percent Within 

Planning Area 

Alternative B 2,470,000 61% 750,000 12% 

Alternative C 2,315,000 58% 789,000 16% 

Alternative D 972,000 0% 805,000 18% 

Proposed Plan 2,564,000 62% 670,000 1% 

Source: BLM 2015
 
This table displays the acres of PHMA and GHMA open and closed to non-energy leasing in MZ I; it also displays the percentage
 
of those acres that are found within the planning area.
 

While, the HiLine planning area has no occurrence potential for non-energy leasable minerals, this resource would be 

managed under acreage allocations for solid leasable minerals including coal, sulfur, and solid and semi-solid bituminous 

rock.  Therefore, acreage allocations vary by alternative, but the impact of non-energy leasable development on GRSG 

on BLM-administered lands within the planning area would not vary because no development is expected in the 20-year 

cumulative analysis period. 

Precluding non-energy leasable development in more acres of PHMA or GHMA across MZ I would reduce habitat 

disturbance and fragmentation if leasing were to occur in GRSG habitat in the future. 

In combination with the disturbance cap applied under state plans and BLM actions in other RMP planning areas in 

MZ I, the HiLine RMP alternatives in combination with other past, present, and reasonably foreseeable future 

actions,would provide a net conservation gain to GRSG. 

Infrastructure 

The USFWS (2013) considers energy development and associated infrastructure the largest threats to GRSG in MZ I.  

The COT report objective is to avoid development of infrastructure in GRSG PHMA.  

Rights-of-Way 

Nature and Type of Effects. As discussed in Chapter 4, power lines can directly affect GRSG by posing a collision and 

electrocution hazard.  They also can indirectly decrease lek attendance and recruitment by providing perches and nesting 

habitat for potential avian predators such as golden eagles and ravens (Connelly, et al. 2004).  In addition, power lines 

and pipelines often extend for many miles.  The ground disturbance associated with construction, as well as vehicle and 

human presence on maintenance roads, may introduce or spread invasive weeds over large areas, degrading habitat.  

Impacts from roads may include direct habitat loss from road construction and direct mortality from collisions with 

vehicles.  Roads may also facilitate predator movements, spread invasive plants, and increase human disturbance from 

noise and traffic (Forman and Alexander 1998).  

Conditions in MZ I. Infrastructure such as ROWs and associated facilities and urbanization is widespread throughout 

MZ I.  In some locations, such as the Powder River Basin, considerable infrastructure has already been constructed in 

GRSG habitat, making it necessary to focus GRSG management on minimizing impacts of infrastructure.  Development 

of roads, fences, and utility corridors has also contributed to habitat loss and fragmentation in portions of MZ I.  The best 

available estimates suggest about 16 percent of MZ I is within approximately 4 miles of urban development (Knick, et al. 

2011).  Impacts of infrastructure development in MZ I are primarily related to highways, roads, power lines, and 

communication towers, with nearly 90 percent of MZ I within 4 miles of a road, 30 percent within 4 miles of a power 

line, and 4 percent within 4 miles of a communication tower (Knick, et al. 2011).  In the planning area, most ROWs on 

BLM-administered lands are associated with oil and gas development, electrical transmission, irrigation ditches, and 

communications.  

Although not representative of all infrastructure ROWs, transmission lines greater than 115 kilovolts indirectly influence 

29 percent of PHMA and 46 percent of GHMA across MZ I. Indirect effects are assumed to occur to a radius of 4 miles 
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(Manier, et al. 2013).  Approximately 68 percent of transmission lines in PHMA and 73 percent in GHMA are on private 

lands across GRSG habitats in MZ I (Manier, et al. 2013).  Therefore, conservation actions on private lands are likely to 

have a greater potential to affect transmission line ROWs in GRSG habitat than any other land management entity.  

Designating ROW exclusion and avoidance areas in PHMA and GHMA on BLM-administered lands could reduce the 

threat on these lands; however, the scattered federal landownership encourages routing infrastructure around federal 

lands, often increasing its length and impact.  ROW avoidance and exclusion areas on BLM-administered lands could 

increase this tendency. 

Impact Analysis. Table M.9-7 lists the areas of ROW avoidance and exclusion in GRSG habitat in the HiLine RMP 

planning area and in MZ I by alternative.  Table M.9-8 lists acres of PHMA and GHMA in existing or future utility 

corridors.  

Table M.9-7
 
Acres of Rights-of-Way Designations in GRSG Habitat in MZ I
 

Priority Habitat Management Areas General Habitat Management Areas 

MZ I 

Percent Within 

Planning Area MZ I 

Percent Within 

Planning Area 

Open to Rights-of-Way 

Alternative A 5,000 0% 932,000 0% 

Alternative B 5,000 0% 932,000 0% 

Alternative C 5,000 0% 932,000 0% 

Alternative D 5,000 0% 932,000 0% 

Proposed Plan 5,000 0% 932,000 0% 

Rights-of-Way Exclusion 

Alternative A 119,000 51% 150,000 1% 

Alternative B 1,449,000 96% 209,000 29% 

Alternative C 105,000 45% 209,000 29% 

Alternative D 58,000 0% 209,000 29% 

Proposed Plan 119,000 51% 148,000 0% 

Rights-of-Way Avoidance 

Alternative A 2,081,000 0% 2,073,000 0% 

Alternative B 2,081,000 0% 2,408,000 14% 

Alternative C 3,020,000 32% 2,150,000 4% 

Alternative D 2,081,000 0% 2,180,000 5% 

Proposed Plan 3,449,000 40% 2,363,000 12% 

Source: BLM 2015
 
This table displays the acres of PHMA and GHMA within rights-of-way designations in MZ I; it also displays the percentage of
 
those acres that are found within the planning area. 


Under a continuation of current management, impacts on GRSG on BLM-administered lands within the planning area 

would be minimized via implementation of IMs, measures in Appendix M, and acres of ROW avoidance and exclusion 

that overlap PHMA and GHMA.  This would provide the least protection of any alternative because there would be very 

few actions targeted at directly protecting GRSG.  Across the MZ, implementation of state plans and other BLM/FS 

Proposed Plans would alleviate the infrastructure threat; adverse impacts would be concentrated on the Northern 

Montana population. 

Alternative B and the Proposed Plan would provide the greatest protection for GRSG, but through different management 

strategies.  Alternative B proposes the largest acreage of ROW exclusion areas in both PHMA and GHMA, but the 

Proposed Plan would manage the largest acreage of ROW avoidance areas.  Exclusion and avoidance areas are designed 

to minimize disturbance to GRSG populations by limiting the siting of roads that can increase bird mortality, habitat 
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avoidance, and habitat fragmentation, and the location of tall structures that can increase predation, particularly nest 

predation (Connelly, et al. 2004).  The Proposed Plan relies more on ROW avoidance than exclusion to protect GRSG 

habitat.  This approach preserves management flexibility in situations where landownership is mixed.  Flexibility is also 

preserved in areas where rerouting ROWs across non-federal land may result in a longer route, increasing disturbance of 

GRSG leks, nests, and brood-rearing and wintering areas more than direct routing across federal land.  Because of this 

flexibility, the Proposed Plan provides the greatest net conservation benefit to GRSG in the HiLine RMP planning area. 

The numbers of ROW authorizations are anticipated to grow in MZ I.  Increasing populations, continued energy 

development, and new communication sites drive the need for new ROWs on BLM-administered lands and those lands 

not under BLM administration.  

New ROW authorizations that require state agency review or approval would be subject to the permitting process and 

development restrictions, including the disturbance cap, in GRSG Core Areas under the Wyoming and Montana 

executive orders, as discussed in Section 1.4. These stipulations would benefit GRSG in Core Areas (although 

excluding many of the GRSG in the Powder River Basin) by encouraging ROW development outside of Core Habitat 

Areas, restricting surface occupancy within 0.6 mile of occupied leks, prohibiting power lines greater than 115 kV 

outside of designated corridors, and locating new roads used to transport products or waste over 1.9 miles from occupied 

leks.  These provisions would reduce disturbance to GRSG populations from human traffic, noise, and increased 

predation associated with tall structures. 

The effect of the alternatives and other conservation actions in the MZ (most notably the Montana and Wyoming 

executive orders) could be synergistic.  By implementing restrictions on infrastructure in PHMA and on state and private 

lands together, the cumulative beneficial effect on GRSG would be greater than the sum of their individual effects 

because protections would be applied more consistently across the landscape.  This is especially important in areas of 

mixed land ownership patterns where complementary protections can benefit leks, early brood rearing habitat, or other 

important areas that do not follow geopolitical boundaries.  

In combination with these past, present, and reasonably foreseeable future actions and other BLM proposed plans in MZ 

I, the HiLine RMP Proposed Plan would provide the greatest net conservation gain to GRSG in MZ I.  It would 

accomplish this by providing the flexibility to place ROWs in locations that would have the least impact on GRSG 

habitat. 

Renewable Energy 

Nature and Type of Effects. Impacts on GRSG from renewable energy development, such as that for wind and solar 

power, are similar to those from non-renewable energy development.  Additional concerns associated with wind energy 

developments are rotor blade noise, structure avoidance, and mortality caused by collisions with turbines (Connelly, et 

al. 2004).  

Conditions in MZ I. The BLM has received inquiries from several individuals and companies regarding renewable 

energy projects in the HiLine planning area.  No solar energy potential exists in the planning area, but the potential does 

exist for increased commercial wind energy development, including facilities located on BLM lands.  Currently, the 

BLM does not have any pending authorizations for wind site testing and monitoring or wind farms. 

Across the entire MZ solar energy has very low potential, while wind energy development is a growing presence in MZ 

I. However, few of the higher potential areas for wind energy in the planning area are in GRSG habitat.  Wind turbines 

indirectly influence 1 percent of PHMA and GHMA across MZ I (Manier, et al. 2013). 

A programmatic EIS by the Western Area Power Administration (WAPA) and the USFWS for the entire upper Great 

Plains will focus future wind energy developments in specific corridors outside of GRSG core habitat (WAPA 2013).  In 

accordance with Section 7 of the ESA, preparation of the programmatic EIS has involved consultation between 

cooperating entities and the USFWS and preparation of a programmatic Biological Assessment to ensure that the action 

will not jeopardize the continued existence of any federally-listed species, including the federal candidate GRSG.  At the 

time of this RMPA specific conservation measures for protecting GRSG and its habitat under the programmatic EIS are 

not developed. 
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Impact Analysis Table M.9-8 lists areas of wind energy ROWs by alternative. 

Table M.9-8
 
Acres of Wind Energy Management Designations in GRSG Habitat in MZ I
 

Priority Habitat Management Areas General Habitat Management Areas 

MZ I 

Percent Within 

Planning Area MZ I 

Percent Within 

Planning Area 

Open to Wind Rights-of-Way 

Alternative A 2,000 0% 655,000 0% 

Alternative B 2,000 0% 655,000 0% 

Alternative C 2,000 0% 655,000 0% 

Alternative D 2,000 0% 655,000 0% 

Proposed Plan 2,000 0% 655,000 0% 

Wind Rights-of-Way Exclusion 

Alternative A 1,464,000 7% 520,000 12% 

Alternative B 2,752,000 51% 863,000 47% 

Alternative C 2,589,000 47% 599,000 24% 

Alternative D 1,360,000 0% 622,000 27% 

Proposed Plan 2,793,000 51% 479,000 5% 

Wind Rights-of-Way Avoidance 

Alternative A 776,000 0% 2,019,000 0% 

Alternative B 776,000 0% 2,035,000 1% 

Alternative C 776,000 0% 2,348,000 14% 

Alternative D 776,000 0% 3,414,000 41% 

Proposed Plan 776,000 0% 2,285,000 12% 

Source: BLM 2015 

This table displays the acres of PHMA and GHMA within wind energy management designations in MZ I; it also 

displays the percentage of those acres that are found within the planning area. 

Private lands account for 72 percent of wind turbines affecting GRSG in PHMA and 87 percent in GHMA in MZ I 

(Manier, et al. 2013).  Therefore, conservation actions on private land are likely to have a greater potential to reduce the 

effects of wind energy development than federal actions.  Projects that require state agency review or approval would be 

subject to Wyoming or Montana executive order permitting processes.  This would encourage wind energy development 

outside of Core Habitat Areas. 

In the HiLine RMP planning area, Alternatives B and D and the Proposed Plan would exclude renewable energy 

development from the most GRSG habitat.  Across MZ I, Proposed Plans in the other BLM/FS planning areas maintain 

avoidance and exclusion areas in PHMA for wind energy.  Expanding exclusion and avoidance areas would reduce 

habitat fragmentation and disturbance to GRSG populations from noise, traffic, and increased predation. 

Impacts would be minimized on BLM-administered land across all alternatives by adhering to the wildlife protection 

provisions of the Wind Energy Development Programmatic EIS (BLM 2005).  Implementation of wind energy 

avoidance in PHMA in the HiLine RMP Proposed Plan, in combination with the disturbance caps under the state plans, 

avoidance and exclusion zones in other BLM planning areas, the protections in the Western Area Power Administration 

EIS, and other past, present, and reasonably foreseeable future actions, would provide a net conservation gain to GRSG 

in MZ I. 
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Grazing 

Nature and Type of Effects 

The remaining sagebrush habitats in MZ1 are mostly managed as grazing lands for domestic livestock.  Domestic 

livestock function similarly to the native keystone species bison in the MZ through grazing and management actions 

related to grazing, by serving as the predominant large herbivore in the ecosystem.  Grazing actions do not preclude 

wildlife and vegetation, but they do influence ecological pathways and species persistence (Bock, et al. 1993). 

In general, livestock can influence habitat by modifying plant biomass, plant height and cover, and plant species 

composition.  As a result, livestock grazing could cause changes in habitat that alter species abundances and composition 

in GRSG insect prey important to young GRSG chicks.  Changes in plant composition could occur in varying degrees 

and could change vegetative structure, affecting cover for nesting birds. Grazing could also alter fire regimes (Davies, et 

al. 2010). 

If not managed properly, cattle and sheep grazing can compact soil, enrich soil with nutrients, trample vegetation and 

nests, directly disturb GRSG, and negatively affect GRSG recruitment.  Improper cattle and sheep grazing can also 

reduce invertebrate prey for GRSG or increase their exposure to predators (Beck and Mitchell 2000, pp. 998-1,000; 

Knick 2011; Coates 2007, pp. 28-33).  Excessive grazing in riparian areas can destabilize streams and riverbanks, cause 

the loss of riparian shade, and increase sediment and nutrient loads in the aquatic ecosystem (George, et al. 2011).  Stock 

watering tanks can contribute to stream and aquifer dewatering and may concentrate livestock movement and 

congregation in sensitive areas (Vance and Stagliano 2007). 

Even periodic overgrazing can damage range resources over the long term.  Grazing often exacerbates drought effects 

when stocking levels are not quickly reduced to match the limited forage production.  Excessive grazing can eliminate 

perennial grasses and lead to expansion of invasive species such as cheatgrass or Japanese brome (Reisner, et al. 2013). 

The degree to which grazing affects habitat depends on several factors, such as the types of grasses being grazed, the 

amount of moisture in any given year, the number of animals grazing in an area, the time of grazing, and the grazing 

system used.  

However, grazing can be used to reduce fuel load and reduce the risk of wildfire (Connelly, et al. 2004, p. 7, 28-30).  

Under certain conditions, grazing can reduce the spread of invasive grasses, if applied early in the season before the 

grasses have dried (Strand and Launchbaugh 2013).  Light to moderate grazing does not appear to affect perennial 

grasses, which are important to nest cover (Strand and Launchbaugh 2013).  

Much of the landscape in MZ I is adapted to withstand grazing disturbance, having been grazed by bison before the West 

was settled (Knick, et al. 2011).  Since the passage of the 1934 Taylor Grazing Act, range conditions on BLM-

administered lands have generally improved due to improved grazing management practices, decreased livestock 

numbers, and decreased duration of grazing. 

In addition, the BLM has applied Standards for Rangeland Health since 1997.  The purpose of this practice is to enhance 

sustainable livestock grazing and wildlife habitat, while protecting watersheds and riparian ecosystems.  

Although livestock grazing is the most widespread land use across the sagebrush biome, it exerts a more limited 

influence on soils and vegetation than land uses that remove or fragment habitat (e.g., mineral extraction or infrastructure 

development).  GRSG are able to co-exist with grazing animals when properly managed.  Thus, reducing AUMs or acres 

open to grazing would not necessarily restore high-quality GRSG habitat.  

Livestock grazing could reduce the suitability of breeding and brood-rearing habitat for GRSG populations (USFWS 

2010).  Reducing grass height in GRSG nesting and brood-rearing areas may negatively impact nesting success.  Studies 

have showed such impacts when residual herbaceous cover was reduced below the approximately 7 inches needed for 

predator avoidance (Gregg et al. 1994, Doherty, et al. 2014). However, grazing is only one component of grass height, 

which is also influenced by soil and weather conditions.  For BLM-administered lands, Standards for Rangeland Health 

require the BLM to ensure that the environment contains all of the necessary components to support viable populations 

of sensitive, threatened, and endangered species in a given area relative to site potential.  The BLM Washington Office 
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IM 2009-018 requires that land health considerations, such as vegetation cover for GRSG, are primary considerations for 

prioritizing the processing of grazing authorizations.  

Grazing shapes wildlife habitats, including habitats for numerous special status species.  Potential impacts from livestock 

grazing would be minimized by managing BLM-administered lands to meet Standards for Rangeland Health, closing 

areas that fail to meet these standards, or changing grazing seasons and livestock numbers if grazing were a cause of the 

area’s failure to meet Standards for Rangeland Health. 

Range improvements could result in livestock overusing important GRSG areas.  For example, developing springs would 

generally change vegetative composition from a high diversity of grasses and forbs, important to broods, to one 

dominated by grasses; conversely, in areas where livestock use was not well managed, invasive forbs may rise in 

prevalence.  

Allowing spring developments along ephemeral streams and wetlands would decrease GRSG habitat.  Springs, seeps, 

and wetland areas are vitally important to GRSG broods; therefore, allowing spring developments could reduce resources 

for GRSG. 

On National Forest Systems lands, livestock grazing is administered in accordance to a number of laws and regulations, 

including the Multiple Use and Sustained Yield Act of 1960, Granger-Thye Act of 1950, and Organic Administration 

Act of 1897.  Impacts on GRSG from complying with these laws are similar to those described for grazing on BLM-

administered lands.  

Conditions in MZ I. Livestock grazing is the dominant agricultural use in the Great Plains.  It is widespread on many 

land types, including federal and private, across MZ I.  Remaining sagebrush habitats in MZ I are mostly managed as 

grazing lands for domestic livestock.  Much of the landscape in MZ I is adapted to withstand grazing disturbance, having 

been grazed by bison before the West was settled (Knick, et al. 2011).  

Perhaps the most pervasive change associated with grazing management in GRSG habitats throughout MZ I is the 

construction of fencing and water developments (Knick, et al. 2011).  Barbed wire fences contribute to direct mortality 

through fence collisions (Stevens, et al. 2011); water developments may contribute to the increased occurrence of West 

Nile virus (Walker and Naugle 2011). Fencing is common throughout MZ I; water developments are particularly 

prevalent in the north-central portion of MZ I, making that area especially susceptible to West Nile virus outbreaks.  

Additional habitat modifications associated with grazing management are mechanical and chemical treatments to 

increase grass production, often by removing sagebrush (Knick, et al. 2011).  Standards for Rangeland Health protect 

habitat from elements detrimental to GRSG, but not all rangelands in MZ I are in compliance with these standards.  

As literature suggests that moderate grazing is compatible with GRSG habitat (Strand and Launchbaugh 2013), closing 

acres to grazing may not itself benefit or harm GRSG.  Possibly equally or more beneficial is restricting range 

improvements in GRSG habitat, limiting fencing, and effectively implementing range health standards on grazing 

allotments in GRSG habitat.  

The COT report objectives for livestock grazing are to manage grazing in a manner consistent with local ecological 

conditions.  This management would maintain or restore healthy sagebrush shrub and native perennial grass and forb 

communities and conserve essential habitat components for GRSG.  Restoration to meet these standards and adequate 

monitoring would be required. The COT report also states that land managers should avoid or reduce the impact of 

range management structures on GRSG habitat.  

Impact Analysis. Table M.9-9 lists the acres of PHMA and GHMA available and unavailable for grazing, by 

alternative.  
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Table M.9-9
 
Acres Available and Unavailable to Livestock Grazing in GRSG Habitat in MZ I
 

Priority Habitat Management Areas General Habitat Management Areas 

Percent Within Percent Within 

MZ I Planning Area MZ I Planning Area 

Available to Livestock Grazing 

Alternative A 3,396,000 37% 4,187,000 26% 

Alternative B 2,140,000 0% 3,117,000 0% 

Alternative C 2,140,000 0% 3,117,000 0% 

Alternative D 2,140,000 0% 3,117,000 0% 

Proposed Plan 3,573,000 40% 3,407,000 9% 

Unavailable to Livestock Grazing 

Alternative A 3,000 0% 8,000 0% 

Alternative B 3,000 0% 8,000 0% 

Alternative C 3,000 0% 8,000 0% 

Alternative D 3,000 0% 8,000 0% 

Proposed Plan 3,000 0% 8,000 0% 

Source: BLM 2015 

This table displays the acres of PHMA and GHMA available and unavailable to livestock grazing in MZ I; it also 

displays the percentage of those acres that are found within the planning area. 

Acres open to livestock grazing in PHMA and GHMA in MZ I are similar across all alternatives.  Under Alternatives B 

and C and the Proposed Plan, allotments within the Greater Sage-Grouse Protection Priority Area and the Grassland 

Bird/Greater Sage-Grouse Priority Areas would be high priority for reassessment of land health standards and processing 

grazing permit renewals as detailed in Appendix M, Mitigation Measures and Conservation Actions for Greater Sage-

Grouse Habitat.  This would benefit GRSG in areas where mitigation measures and conservation actions are applied. 

In addition, new grazing guidance to be implemented under the BLM’s Proposed Plans across MZ I would prioritize 

review of grazing permits in SFAs, followed by PHMA outside of SFAs (there is one SFA in the HiLine RMP planning 

area).  Permits and leases may be modified for protection of riparian areas and wet meadows and may include enhanced 

monitoring and field checks.  

Although the acres closed to livestock grazing are similar under Alternative A and the Proposed Plan, under the 

Proposed Plan allotments within the Greater Sage-Grouse Protection Priority Area and the Grassland Bird/Greater Sage-

Grouse Priority Areas are priority areas to reassess and determine if land health standards (including specific sage-grouse 

measures) are being met and to process grazing permit renewals as detailed in Appendix M, Mitigation Measures and 

Conservation Actions for Greater Sage-Grouse Habitat.  This will help improve GRSG habitat such as protective cover 

of riparian areas, vegetation, and leaf litter in areas where standards are not being met due to livestock grazing.  It may 

also limit trampling damage to habitat in accordance with the COT report objectives. 

Because most grazed land in GRSG habitat in MZ I is privately owned, restrictions on grazing on BLM-administered 

land may have limited direct effect on population areas.  The NRCS’s Sage-Grouse Initiative is protecting privately held 

ranchlands for GRSG habitat using conservation easements.  

However, if BLM-administered lands were made unavailable for livestock grazing, this could increase grazing pressure 

on adjacent private lands.  Loss of federal grazing permits would pose a threat of indirect adverse effects, including 

potential conversion of private grazing lands to agriculture, if the loss of federal grazing rights made ranching less 

economically viable.  

Conversion to agriculture is a major concern in the eastern GRSG range in MZ I, including the Dakotas and Montana.  In 

these areas agricultural conversion is profitable, and patchwork ownership boundaries increase the likelihood of habitat 
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fragmentation.  While BLM management may preserve habitat on federal lands, if interspersed private lands are tilled, 

the entire landscape may be lost as GRSG habitat regardless of BLM conservation actions. 

The most protective grazing management the BLM can implement for GRSG habitat is to maintain and improve habitat 

quality through the implementation of the Rangeland Health Standards on current allotments and by keeping BLM land 

available for grazing to assist in the maintenance of ranching as a viable land use in sage-grouse habitats.  

In combination with NRCS actions under the Sage-Grouse Initiative, including fence marking and conservation 

easements, state efforts to maintain ranchland, and other past, present, and reasonably foreseeable future actions, BLM 

management actions in the Proposed Plan would provide a net conservation gain to GRSG.  

Spread of Weeds 

Nature and Type of Effects. As discussed in Chapter 4, invasive weeds alter plant community structure and 

composition, productivity, nutrient cycling, and hydrology.  Invasive weeds also may cause declines in native plant 

populations, including sagebrush habitat, through such factors as competitive exclusion and niche displacement.  

Invasive plants reduce and may eliminate vegetation that GRSG use for food and cover.  Invasive weeds fragment 

existing GRSG habitat and reduce habitat quality by competitively excluding vegetation essential to GRSG.  Invasive 

weeds can also create long-term changes in ecosystem processes, such as fire cycles and other disturbance regimes that 

persist even after an invasive plant is removed (Connelly, et al. 2004).  The COT report objective for invasive species is 

to maintain and restore healthy native sagebrush plant communities. 

Although cheatgrass does occur, past fire history and research has repeatedly demonstrated a healthy northern mixed-

grass prairie plant community is resilient to cheatgrass expansion.  Haferkamp (2001) studying annual bromes, including 

cheatgrass in eastern Montana, concluded there would be no ecological shift of northern mixed-grass prairies toward 

annual grass dominance.  Instead, he concluded the amount and abundance of annual bromes occurring on Northern 

Great Plains rangeland is cyclic, depending on seedbank, temperature, amount and distribution of precipitation.  

Expansion of annual bromes in mixed–grass prairie communities is buffered by two long-lived perennial grasses 

(western wheatgrass and blue grama), where grazing management maintains healthy native mixed-grass prairie 

vegetation (Haferkamp 2001). Vermiere et al. (2011) studied effects of fire on perennial and annual grasses (including 

cheatgrass) and found increased production of western wheatgrass and decreased annual grass production following 

summer fire in the northern mixed-grass prairie.  Climate Change research also suggests there would not be a cheatgrass 

invasion into the Northern Great Plains.  Climate change research also suggests there would not be a cheatgrass invasion 

into the Northern Great Plains.  In particular, climate change modeling (Bradley 2009) illustrates the median 

precipitation change scenario (used to identify the most likely future climate change scenario) depicts little to no increase 

in cheatgrass climatic habitat within MZ I. 

Roads and recreation can promote the spread of invasive weeds through vehicular traffic. Weed infestations can further 

exacerbate the fragmentation effects of roadways.  Irrigation water has also supported the conversion of native plant 

communities to hayfields, pasture, and cropland, thus fragmenting sagebrush habitats.  Excessive grazing in these 

habitats can lead to the demise of the most common perennial grasses in this system and an abundance of invasive 

species such as cheatgrass or Japanese brome (Reisner, et al. 2013). 

Conditions in MZ I. Via seeds carried by wind, humans, machinery, and animals, invasive and noxious weeds have 

invaded and will continue to invade many locations in MZ I, including the planning area.  Some species, including 

annual bromes and Canada thistle, have become so ubiquitous throughout the planning area that it is considered 

economically unfeasible to attempt to control them.  They are considered part of the vegetative landscape despite their 

adverse impacts on other vegetation.  Canada thistle, although common throughout the planning area, is not treated on a 

plant-by-plant basis; rather, it is treated when plant populations reach densities high enough to make it the majority 

species.  Examples are when it is growing in the bottom of dry reservoirs, on recreation sites, and along established roads 

and undeveloped vehicle trails. 

The BLM currently manages weed infestations through integrated weed management, including biological, chemical, 

mechanical, manual, and educational methods.  It is guided by the 1991 and 2007 Records of Decisions (RODs) for 

Vegetation Treatment on BLM Lands in Thirteen Western States (BLM 1991) and by the 2007 Programmatic 
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Environmental Report (BLM 2007a).  Weeds are managed in cooperation with county governments and represent a 

landscape-level approach across management jurisdictions. 

Impact Analysis. Increased activity such as surface disturbance, motorized transportation, and animal and human 

activity would increase the chance for invasive plants to establish and spread.  

Invasive species on BLM-administered lands would be controlled under all alternatives, but increases in facility 

development under any alternative could increase the presence and spread of invasive weeds.  Management actions that 

limit activity near GRSG habitat and leks would reduce the chance of invasive species spreading and establishing.  

Therefore, alternatives such as Alternative B and the Proposed Plan that are more restrictive of development and/or 

protective of GRSG habitat would help alleviate the threat of spread of weeds better than other alternatives.  This would 

provide a net conservation benefit to GRSG by restoring degraded sagebrush habitat and increasing native forbs, thus 

improving nest cover and food supply. 

Past, present, and reasonably foreseeable future actions that result in surface-disturbing activities would increase the 

potential for the spread of invasive weeds on both land administered by the BLM and land that it does not administer.  

Projects subject to the general stipulations outlined in the Wyoming and Montana executive orders are required to 

control noxious and invasive weed species and to use native seed mixes during reclamation processes.  These stipulations 

would benefit GRSG Core Habitat Areas.  They would accomplish this by limiting the spread or establishment of 

invasive species, particularly on lands that lack BLM protective regulatory mechanisms.  

These stipulations, in combination with state and county noxious weed regulations and other past, present and reasonably 

foreseeable future actions would provide a net conservation gain to GRSG habitats and populations in MZ I under all 

alternatives and especially the Proposed Plan and Alternative B. 

Conversion to Agriculture 

Nature and Type of Effects. Converting sagebrush habitat to agricultural use, commonly referred to as sodbusting, 

causes direct loss of habitat available for GRSG.  Habitat loss also decreases the connectivity between seasonal habitats, 

increasing population isolation and fragmentation.  Fragmentation then increases the probability for decline of the 

population, reduced genetic diversity, and extirpation from stochastic events (Knick and Hanser 2011).  

In addition to reducing the land area available to support GRSG, habitat loss and fragmentation also increase the 

likelihood of other disturbances, such as human traffic, wildfire, and invasive plant spread. 

Converting cropland has eliminated or fragmented sagebrush on private lands in areas with deep fertile soils or irrigation 

potential.  Sagebrush remaining in these areas has been limited to the agricultural edge or to relatively unproductive 

environments.  

Biofuel production and high prices for small grains has increased the conversion to cropland of native grasslands or lands 

formerly enrolled in the Conservation Reserve Program (CRP).  This conversion of private lands further emphasizes the 

importance of BLM-administered lands and associated private grazing lands in maintaining large blocks of native 

grassland and shrubland habitats suitable for GRSG.  Converting native grasslands to agricultural lands not only results 

in a direct loss of habitats for native wildlife, it fragments remaining habitat.  

Conditions in MZ I. The most pervasive and extensive change to the sagebrush ecosystems in MZ I is the conversion of 

nearly 60 percent of native habitats to agriculture (Samson, et al. 2004).  Cropland currently covers nearly 19 percent of 

MZ I and influences approximately 50 to 80 percent of sagebrush in MZ I (Knick, et al. 2011).  

Regional assessments estimate that 7.2 percent of PHMA and GHMA in MZ I are directly influenced by agricultural 

development.  These same assessments estimate that over 99 percent of PHMA and GHMA in MZ I are within 

approximately 4 miles of agricultural land (Manier, et al. 2013).  Much of the direct habitat loss from conversion to 

agriculture has occurred in the northwestern and northeastern portions of MZ I, in Montana and the Dakotas 

(Knick, et al. 2011). 
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Impact Analysis. The BLM does not convert public lands to agriculture.  As such, the only direct authority it has over 

conversion to agriculture is by retaining or disposing of lands in the realty program.  Lands retained under BLM 

management will not be converted to agriculture.  

Disposing of lands could increase the likelihood they will be converted to agriculture, depending on their location and 

new management authority.  

As shown below in Table M.9-10, acreages identified for retention vary across alternatives within the planning area and 

subsequently the MZ.  

Table M.9-10
 
Acres Identified for Retention and Disposal in GRSG Habitat in MZ I
 

Priority Habitat Management Areas General Habitat Management Areas 

Percent Within Percent Within 

MZ I Planning Area MZ I Planning Area 

Acres Identified for Retention 

Alternative A 

Alternative B 

Alternative C 

Alternative D 

Proposed Plan 

Acres Identified for Disposal 

2,139,000 

2,528,000 

2,376,000 

2,139,000 

3,572,000 

0% 

15% 

10% 

0% 

40% 

2,991,000 

3,124,000 

3,148,000 

3,208,000 

3,279,000 

0% 

4% 

5% 

7% 

9% 

Alternative A 

Alternative B 

Alternative C 

Alternative D 

Proposed Plan 

20,000 

1,004,000 

992,000 

0 

0 

100% 

100% 

100% 

0% 

0% 

222,000 

453,000 

477,000 

1,525,000 

165,000 

27% 

64% 

66% 

89% 

1% 

Source: BLM 2015 

This table displays the acres of PHMA and GHMA identified for retention and disposal in MZ I; it also displays the percentage of 

those acres that are found within the planning area. 

BLM land tenure adjustments could result in GRSG habitat being converted to agriculture use.  However, land tenure 

adjustments require site-specific NEPA analysis, and land sales must meet the disposal criteria under applicable law.  

BLM land tenure adjustments are not anticipated to be a significant contributing element to the threat of agricultural 

conversion.  

Lands identified for disposal in MZ I are typically small isolated parcels that are difficult to manage and do not represent 

suitable GRSG habitat.  Parcels determined to have GRSG habitat value would not likely meet the disposal criteria, 

unless disposal was seen to have a net conservation benefit.  Studies of agricultural conversion risk on grasslands have 

shown a high probability of grassland plots being converted to cropland under current economic and climatic conditions 

(Rashford, et al. 2013).  The recent federal Farm Bill tried to discourage converting prairie to cropland by denying crop 

insurance for such conversions.  Nevertheless, if corn and other crop prices remain high, the economic incentive to 

convert parcels to cropland in GRSG habitat areas will continue and will potentially increase.  Once converted to 

cropland, acreage is permanently lost as habitat for GRSG.  Fragmentation of habitat from piecemeal conversions of 

ranchland to tilled cropland can increase disturbance over a large area and cause adjacent areas to become unusable or 

poor-quality GRSG habitat. 

The BLM has no management authority over private land conversions.  The loss of habitat on private lands may reduce 

the effectiveness of conservation actions on BLM-administered lands.  This is because of habitat fragmentation from the 

patchwork pattern of landownership in MZ I.  
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Cumulative impacts vary relatively little across alternatives because BLM management may have little impact on 

alleviating this threat.  Restrictions on grazing on federal land could increase agricultural pressure on adjacent private 

lands.  If the loss of federal grazing rights makes ranching economically unviable, the potential conversion of private 

grazing lands to agriculture would increase.  However, the Proposed Plan does not substantially increase acreage 

unavailable to grazing. 

The COT report objectives for converting land to agriculture are to avoid further loss of sagebrush habitat for agricultural 

activities (both plant and animal production) and to prioritize restoration.  In areas where taking agricultural lands out of 

production has benefited GRSG, the programs supporting these actions should be targeted and continued (USFWS 

2013).  In accordance with this objective, the NRCS’s SGI program focuses on maintaining ranchland that provides 

habitat for GRSG.  

This voluntary program provides private landowners with monetary incentives to protect GRSG habitat, often through 

conservation easements.  As a result, private land containing GRSG habitat is protected from conversion to agriculture or 

other development for the life of the conservation agreement.  The conservation easements and other conservation 

incentives such as restoration of water features and fence marking can enhance the ability of private ranchlands to 

support GRSG seasonal habitats.  These efforts, in conjunction with BLM management and other past, present and 

reasonably foreseeable future actions, would provide a net conservation gain to GRSG in MZ I. 

Fire 

Nature and Type of Effects. Sagebrush killed by wildfire often requires many years to recover, especially after large 

fires.  Contiguous old-growth sagebrush sites are at high fire risk, as are large blocks of contiguous dead sagebrush and 

sagebrush sites with a substantial cheatgrass understory.  Before recovering, these sites are of limited use to GRSG, 

except along the edges and in unburned islands.  

Because of its widespread impact on habitat, fire has been identified as a primary factor associated with GRSG 

population declines.  Depending on the species of sagebrush and the size of a burn, a return to a full pre-burn community 

cover can take from 25 to 120 years (Baker 2011). In addition, fires can reduce invertebrate food sources and may 

facilitate the spread of invasive weeds.  

While most sagebrush subspecies are killed by fire and slow to reestablish, cheatgrass recovers within one to two years 

of a fire from seed in the soil. This annual recovery leads to a reoccurring fire cycle that prevents sagebrush 

reestablishment (USFWS 2010).  However, silver sage is the predominant sage species north of the Milk River in MZ 1, 

and silver sage sprouts from the roots after being burned and fire may enhance silver sage habitats in these areas.  

BLM management to prevent or control wildfires can also affect GRSG and habitat.  Increased human activity and noise 

associated with fire suppression, fuels treatments and prescribed fire in areas occupied by GRSG could affect nesting, 

breeding, and foraging behavior.  Important habitats could be altered because of the use of heavy equipment, hand tools, 

and noise.  

In addition, suppression may initially result in higher rates of conifer encroachment in some areas.  In the initial stages of 

encroachment, fuel loadings remain consistent with the sagebrush understory.  As conifer encroachment advances, fire 

return intervals are altered by decreasing understory abundance.  The depleted understory causes the stands to become 

resistant to low-intensity wildfires; over years, the accumulating conifer loads contribute to larger-scale wildfires and 

confound control efforts due to extreme fire behavior. 

Conditions in MZ I. Fire risk is generally low across MZ I, with 17 percent of PHMA and GHMA having high risk for 

fire; however, isolated areas, especially in central Montana, South Dakota, the border between Montana and Wyoming, 

and eastern Wyoming, are identified as having high fire risk.  The risk of fire across other parts of this region needs 

better documentation (Manier, et al. 2013).  

In the planning area, fire data from 1980 to 2006 indicates there were 288 BLM-reported fires that burned approximately 

105,000 acres, with an average of 4,050 acres burned per year (see Chapter 3). 
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Impact Analysis. Management actions in the HiLine planning area that emphasize wildfire suppression in GRSG habitat 

would benefit the species by limiting habitat loss in the event of wildfire.  However, in silver sage habitats, sage density 

could be enhanced through the use of fire because of the sprout response of this species when burned.  For example, 

Alternatives B and C and the Proposed Plan state that within the Greater Sage-Grouse Protection Priority Area ACEC 

and the Grassland Bird/Greater Sage-Grouse Priority Areas ACEC, only land treatments that conserve, enhance or 

restore greater sage-grouse and/or grassland bird habitat would be allowed.  This is in accordance with the COT report 

objective to retain and restore healthy native sagebrush plant communities within the range of GRSG.  

Recognition of the importance of sagebrush habitat during interagency wildfire response would benefit GRSG 

populations in the event of an unplanned fire.  The Wyoming and Montana executive orders emphasize fire suppression 

in Core Population Areas, while recognizing other suppression priorities may take precedent.  This would benefit GRSG 

habitat during wildfire planning and response, particularly on lands not administered by the BLM.  

WAFWA’s guidance on fire and fuels management for GRSG conservation (WAFWA 2014) promotes coordination 

among local fire response agencies similar to a “natural disaster” response; it emphasizes the importance of fuel breaks 
and the need to incorporate GRSG habitat objectives in fire management, as well as the use of grazing as a fuel reduction 

tool.  

Efforts at the local level can also benefit GRSG habitat in MZ I.  For example, the Northeast Wyoming Sage Grouse 

Conservation Plan (2014) recommends coordinating with county fire agencies and landowners to develop and implement 

wildfire suppression guidelines that address GRSG habitat health and management.  However, the conservation plan 

does not identify a funding source for this action.  

The Interagency Standards for Fire and Fire Aviation Operations “Red Book” includes a BMP for GRSG habitat 
conservation for wildlife and fuels management (BLM 2013a).  This document is a supplemental policy or guidance for 

the BLM, the Forest Service, and the USFWS.  This BMP would benefit the GRSG during interagency wildland fire 

operations.  It would do this by using spatial habitat data and predictive services to prioritize and pre-position firefighting 

resources in critical habitat areas.  The coordination of federal, state, and local fire prevention actions, changes in fire 

management, and other past, present, and reasonably foreseeable future actions would provide a net conservation gain to 

GRSG in MZ I. 

Recreation 

Nature and Type of Effects. Recreation such as camping, bicycling, wildlife viewing, horseback riding, fishing, and 

hunting can be dispersed, concentrated (e.g., OHV use and developed campsites), or permitted (e.g., BLM Special 

Recreation Permit).  The BLM also manages Special Recreation Management Areas (SRMAs) where recreation is a 

primary resource management consideration.  

Recreation on federally administered lands that use the extensive network of double-track and single-track routes have an 

impact on sagebrush and GRSG.  Ecological impacts of roads and motorized trails are mortality due to collisions; 

behavior modifications due to noise, activity, and habitat loss; alteration of physical environment; nutrient leaching; 

erosion; invasive plants spread; increased use; and alteration by humans due to accessibility (Knick, et al. 2011). 

Recreation activities can degrade GRSG habitat through direct impacts on vegetation and soils, introduction or spread of 

invasive species, and habitat fragmentation.  This occurs in areas of concentrated use, trailheads, staging areas, and 

routes and trails.  

Motorized activities, including OHV use, are expected to have a larger footprint on the landscape.  They are anticipated 

to have the greatest level of impact due to noise levels, compared to non-motorized uses such as hiking or equestrian use.  

Cross-country motorized travel, which is permitted in designated areas on BLM-administered lands but not on National 

Forest System lands, would increase the potential for soil compaction, loss of perennial grasses and forbs, and reduced 

sagebrush canopy cover.  Losses in sagebrush canopy could be the result of repeated, high-frequency, cross-country 

OHV use over long periods.  In addition, the chances of wildfire are increased during the summer, when fire dangers are 

high and recreation is at its highest.  

Dispersed uses expand the human footprint.  Closing areas to recreation and reclaiming unused, minimally used, or 

redundant roads in and around sagebrush habitats during seasonal use by GRSG may reduce the footprint and 

Cumulative Effects Analysis – Management Zone I 1640 



    

      

          

          

            

 

              

               

          

 

               

           

               

 

 

            

            

           

  

 

              

       

  

 

         

 

 

       

 

   

  
 

   

 

  

 

     

     

     

     

      

 

     

     

     

     

      

 

     

     

     

     

      

   

              

           

HiLine Proposed RMP/Final EIS Appendix M.9 

presumably impacts on wildlife.  Restricting access to important habitat areas during seasonal use (lekking, nesting, 

brood-rearing, and wintering) may decrease the impacts associated with humans.  However, access restriction will not 

eliminate other impacts, such as invasive plant spread, predator movements, cover loss, and erosion (Manier, et al. 2013). 

Conditions in MZ I. Historically low in the Great Plains, human population densities have increased 666 percent since 

1920 (Knick, et al. 2011). With expanding population comes greater human impacts (Leu, et al. 2008), with many 

people moving to the Great Plains region because of access to public lands (Hansen, et al. 2005).  

Recreational use in the planning area is relatively low compared to other BLM RMP planning areas in MZ I.  Although 

visitor use information is lacking or incomplete for some areas, BLM lands in the HiLine planning area received a 

minimum of 53,000 recreation visits in 2005.  Recreation demands are anticipated to rise across MZ I in recreationally 

desirable areas.  

The COT report objectives for recreation are to maintain healthy native sagebrush communities, based on local 

ecological conditions, and to manage direct and indirect human disturbance (including noise) to avoid interruption of 

normal GRSG behavior (USFWS 2013).  Limits on road use under the action alternatives and limits on OHVs would 

help meet these objectives.  

In the HiLine RMP planning area and elsewhere on BLM-administered lands in MZ I, travel management planning will 

determine specific routes available for closure; OHV management areas in the RMP provide guidance for these 

implementation efforts. 

Impact Analysis. Table M.9-11 shows acres of travel management designations in GRSG habitat in MZ I. 

Table M.9-11
 
Acres of Travel Management Designations in GRSG Habitat in MZ I
 

Priority Habitat Management Areas General Habitat Management Areas 

MZ I 
Percent Within 

Planning Area MZ I 

Percent Within 

Planning Area 

Open 

Alternative A 

Alternative B 

Alternative C 

Alternative D 

Proposed Plan 

Limited 

0 

0 

0 

0 

0 

0% 

0% 

0% 

0% 

0% 

0 

0 

0 

0 

0 

0% 

0% 

0% 

0% 

0% 

Alternative A 

Alternative B 

Alternative C 

Alternative D 

Proposed Plan 

3,837,000 

3,522,000 

3,359,000 

2,130,000 

3,563,000 

33% 

40% 

37% 

0% 

40% 

4,170,000 

3,528,000 

3,576,000 

4,683,000 

3,394,000 

26% 

12% 

13% 

34% 

9% 

Closed 

Alternative A 

Alternative B 

Alternative C 

Alternative D 

Proposed Plan 

5,000 

5,000 

5,000 

5,000 

5,000 

0% 

0% 

0% 

0% 

0% 

40,000 

40,000 

40,000 

40,000 

40,000 

0% 

0% 

0% 

0% 

0% 

Source: BLM 2015 

This table displays the acres of PHMA and GHMA within travel management designations of open, limited, and closed in MZ I; it 

also displays the percentage of those acres that are found within the planning area. 
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As shown in Table M.9-11, the number of acres for each OHV allocation in GRSG habitat vary little across the 

alternatives and cumulative impacts from OHV allocations would be similar under all alternatives.  

SRMAs would be designated under Alternatives C and D and the Proposed Plan, with the greatest number of acres of 

SRMAs under Alternative D.  SRMAs allow the BLM to more effectively manage areas for group recreation and 

minimize disturbance to GRSG populations.  The Proposed Plan would provide a balanced approach, emphasizing 

recreational use and protecting natural resources.  

Implementation of the alternatives described above, in concert with additional travel management planning on BLM-

administered lands within MZ I, the disturbance caps applied under state plans, and other past, present, and reasonably 

foreseeable future actions would help reduce the threats from recreation and travel on GRSG habitats and would provide 

a net conservation benefit to GRSG populations in MZ I.  

1.7 Conclusions 

In addition to BLM management in the HiLine RMP planning area and other planning areas in MZ I—North Dakota, 

South Dakota, Miles City, Lewistown, Buffalo, and parts of Billings and 9-Plan—GRSG in MZ I will also be impacted 

by management and conservation at state, regional, tribal, and local levels.  This analysis takes into account each 

alternative in the HiLine RMP in conjunction with state and private initiatives, and past and present actions at the 

federal, state, and local levels. The analysis assumes that the BLM RMP Proposed Plans would be implemented in the 

other BLM RMP planning areas in MZ I.  

Some of the most important past and present actions benefitting GRSG populations on private land in MZ I are the 

conservation easements coordinated by the NRCS SGI with private ranchers.  In only a few years, SGI has recorded 

easements on over 65,000 acres in MZ I and established GRSG-friendly grazing systems on over 1,300,000 acres (NRCS 

2015). SGI has also worked with landowners to increase fence marking, seeding of native vegetation, and conifer 

removal to improve GRSG habitat quality.  Future coordination of private landowners with SGI is expected to provide 

further benefits to GRSG habitat. 

This coordination with private landowners enhances conservation in addition to what BLM management can accomplish 

on federal lands.  Ranchers in Wyoming are also using Candidate Conservation Agreement with Assurances with the 

USFWS.  Under these instruments, the ranchers voluntarily agree to manage lands to reduce threats to GRSG in 

exchange for a guarantee that they will not be subject to additional regulations should the species become listed.  While 

ranchers have used these agreements across GRSG range, thus far the agreements have been applied to only a small 

number of ranches in Wyoming and Montana. 

Both Wyoming and Montana have adopted statewide plans to promote GRSG conservation.  Wyoming’s plan 
implements a Core Population Area Strategy with well density limitations, timing restrictions, and a uniform 5 percent 

disturbance cap across all landownership types.  These measures would improve GRSG population levels if effectively 

enforced (Copeland, et al. 2013). In Montana, a 5 percent limit on anthropogenic disturbance is applied within the 

Density and Disturbance Calculation Tool examination area (based upon occupied leks within any given core population 

area). Other state plans include similar, if sometimes less aggressive, measures to reduce impacts on state lands. In 

Utah, the Conservation Plan for Greater Sage-Grouse in Utah (Utah Greater Sage-Grouse Working Group 2013) 

includes, under certain circumstances, a general limit on new permanent disturbance of 5 percent of habitat on state or 

federally managed lands within any particular sage-grouse management area. The limitations on timing and density of 

energy development along with the disturbance cap, and BLM management on lands with federal mineral estate, would 

act in concert to promote GRSG conservation and reduce the impacts from energy development on leks, breeding 

habitat, and wintering habitat. 

However, the state strategy is less effective in areas where widespread development has already occurred, such as the 

Powder River Basin population area.  This is because the Core Areas were delineated after considerable GRSG habitat 

had already been disturbed (Taylor, et al. 2012).  Montana’s plan, published in September 2014, promotes a statewide 

conservation strategy on private and state lands.  It also calls for a 5 percent disturbance cap for GRSG habitat, limits 

well density, and imposes timing restrictions, similar to the approach in Wyoming.  Together, these measures would 

reduce habitat loss as well as direct disturbance, injury, or mortality of GRSG populations associated with anthropogenic 

disturbance across the MZ if effectively enforced. 
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Currently neither North Dakota nor South Dakota has a similar state plan in place, but these states contain smaller 

populations of GRSG on the edge of their range.  State efforts in Montana and Wyoming that protect the core 

populations would also help sustain connected populations in North Dakota and South Dakota, if habitat and 

environmental conditions continue to support GRSG in those areas. 

Habitat restoration is also important for sustaining GRSG populations across MZ I.  Although the Northern Montana 

population is considered overall to be at low risk (USFWS 2013), the Powder River Basin GRSG population has 

declined due to widespread energy development.  The Powder River Basin Restoration Program reasonably foresees 

large-scale habitat restoration; as drill sites go out of production, they would be reclaimed and restored to pre-disturbance 

conditions.  While not all restored habitat is successfully reoccupied by GRSG, the Powder River Basin Restoration 

Program considers that as energy development ceases and locations are restored to habitat, GRSG in nearby habitats may 

recolonize restored areas successively.  While GRSG are not anticipated to return to the area in pre-disturbance numbers, 

restoration in areas adjacent to core habitat, extant populations and connectivity habitat will expand the available 

breeding and wintering habitat for GRSG and provide a net conservation gain to the species. 

The COT report states that the Powder River Basin GRSG population is at risk of extirpation from development of the 

vast energy resources in the region.  Another risk is West Nile virus, which is particularly dangerous in populations 

already depleted by habitat fragmentation and loss (USFWS 2013). The viability analysis for GRSG in the Miles City 

field office found that declines in populations when faced with combinations of these stressors were more rapid and less 

recoverable (Taylor, et al. 2010). The population viability analysis for Powder River Basin reached similar conclusions 

(Taylor, et al. 2012). However, as described in this analysis, the threat from energy development can be effectively 

managed by coordinated action from BLM RMP amendments and revisions and state actions, including disturbance caps 

to limit loss of GRSG habitat and to protect leks with buffers.  Risks to the Powder River Basin population would be 

minimized under all alternatives in this analysis because of the assumption that the BLM’s Buffalo and Miles City 
proposed plans would be implemented.  Impacts from implementing different alternatives in the HiLine RMP would 

largely affect the Northern Montana population. 

BLM restrictions on energy development and associated infrastructure in GRSG habitat, and permit requirements for 

development of federal mineral estate, would help reduce loss and disturbance of GRSG populations.  Under the 

Proposed Plan, for lands that are already leased, BLM can apply COAs as provisions of drilling permit issuance or 

renewal to minimize impacts on GRSG habitat. 

From a management perspective, the threat to GRSG in MZ I from conversion of private lands to agriculture is 

particularly challenging.  As described above, these conversions are attractive to ranchers as crop prices increase and 

climate conditions support more tillage.  Once tilled, GRSG habitat is not only lost on the tilled land, but surrounding 

habitat areas become fragmented and less hospitable to birds.  BLM management cannot restrict tillage on private lands, 

and state governments have limited control over this action; conversion to agriculture is primarily influenced indirectly 

by promoting sustainable grazing and voluntary efforts for conservation, such as the NRCS SGI program’s conservation 
easements.  

Alternative A: Current Management 

Under Alternative A, current management would continue on BLM-administered lands in the HiLine RMP planning 

area.  Several protective measures would not be implemented; for example, the BLM would not designate PHMA or 

GHMA and would not manage any additional ROW avoidance or exclusion areas.  Appropriate and allowable uses and 

restrictions with regard to such activities as mineral leasing and development, recreation, utility corridors, and livestock 

grazing would also remain unchanged.  

Mitigation measures and conservation actions would help to continue to avoid, minimize, rectify, reduce, or compensate 

for impacts.  Management prescriptions to protect GRSG currently in place include an NSO within 0.25-mile of essential 

habitat, a TL within nesting habitat from March 1 to June 15, and a TL within winter range from December 1 to May 15.  

These would continue to provide somewhat limited protection; because there would be no Grassland Bird/Greater Sage-

Grouse Priority Areas or Greater-Sage-Grouse Protection Priority Area, measures would be largely confined to those 

applied to fluid mineral leasing as opposed to all surface-disturbing activities. 
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Under current management, widespread energy development has degraded GRSG habitat in portions of MZ I.  As a 

result, GRSG populations in the Powder River Basin have declined substantially.  Energy development is also a primary 

threat to the Northern Montana population and others in MZ I.  The Northern Montana population dropped 54 percent to 

1,667 males in 2013, while the Yellowstone Watershed population dropped 65 percent to 3,045 males (Garton, et al. 

2015).  In addition, a viability analysis recently conducted for the Buffalo RMP planning area indicated that the GRSG 

populations in northeast Wyoming could be at risk of extirpation from the combined effect of development and West 

Nile virus (Taylor, et al. 2012).  (Future drilling in the Powder River Basin is expected to have less impact on GRSG 

because a planned increase in restoration and continued implementation of the state Core Population Area Strategy.) 

In the rest of MZ I, other BLM RMP planning efforts would implement their Proposed Plans to improve protection of 

GRSG and their habitat.  In addition, GRSG conservation strategies would be implemented on state and private lands.  

As a result, the relative lack of protections under the HiLine RMP Alternative A would be offset to an extent by more 

protective management elsewhere in MZ I.  In the HiLine RMP planning area, though, continuation of current 

management would do little to reduce the threats from energy development, mining, and infrastructure on GRSG 

wintering and breeding grounds; the HiLine RMP planning area may serve as sink habitat for the MZ-wide population of 

GRSG.  Although current management actions, including temporary BLM GRSG IMs, provide an array of conservation 

measures that are intended to avoid continued degradation of GRSG habitat in MZ I, surface-disturbing activities would 

not be subject to the same development restrictions in GRSG habitat under the No Action Alternative as under the action 

alternatives.  Thus, the No Action Alternative would not meet the goals and objectives in this plan to identify and 

incorporate conservation measures for GRSG and would not meet the COT report objectives for present and widespread 

threats to GRSG. 

Alternative B 

Alternative B emphasizes protecting natural resources and is the most restrictive alternative for development within 

GRSG habitat.  In conjunction with NRCS and state initiatives on private land, several aspects of BLM management 

under Alternative B would benefit GRSG conservation at a landscape level.  Important actions driving this benefit 

include closing all areas within 2 miles of lek, winter range, nesting habitat, Grassland Bird/Greater Sage-Grouse Priority 

Areas, and the Greater Sage-Grouse Protection Priority Area to fluid mineral leasing. 

Alternative B is also the most restrictive in terms of ROWs; more acres would be managed as ROW exclusion, thus 

preventing adverse impacts to GRSG and their habitat on BLM-administered lands.  

Alternative B would create the most special designations for resource protection, including for GRSG.  These special 

designations would benefit GRSG by restricting surface-disturbing activities, retaining lands in public ownership, and 

maintaining or improving sagebrush quality and connectivity. 

Implementing these protective measures on BLM-administered lands within the HiLine RMP planning area would help 

preserve GRSG habitat but could increase development pressure on adjacent lands with potentially less restrictive 

management.  GRSG in MZ I would benefit most in states where non-federal lands have similarly restrictive measures 

such as in Core Areas in Wyoming and Montana (though Core Areas do not cover all existing GRSG populations).  

North and South Dakota do not have similar orders protecting GRSG on non-federal lands; thus, controls on BLM-

administered land in MZ I may not reduce overall impacts on GRSG in the Dakotas. 

As described above, Alternative B would likely meet the objectives laid out in the COT report for energy development, 

fire, invasive plants, range management, recreation, and infrastructure.  Under Alternative B, the GRSG populations 

across the MZ would retain more of their range and distribution than under current management, and would experience a 

net conservation gain, in conjunction with other past, present and reasonably foreseeable future actions in the MZ. 

The greater risk to GRSG would be development on private land, including conversion to agriculture where direct or 

indirect BLM management authority is absent or limited. Alternative B would minimize agricultural conversion by 

retaining lands providing GRSG habitat.  It may result in more indirect impacts from potential conversions of private 

land providing GRSG habitat. However, this loss may be limited by the NRCS SGI program, which is helping 

landowners obtain conservation easements for ranchland providing GRSG habitat.  
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Alternative C 

Although more protective of GSG than current management, Alternative C applies less stringent restrictions on surface-

disturbing activities than Alternative B or the Proposed Plan.  It would close fewer acres of GRSG habitat to fluid 

mineral leasing than Alternative B and would apply a CSU stipulation in the priority area for grassland birds/greater 

sage-grouse than the more protective NSO stipulation in the Proposed Plan.  These moderate restrictions would likely 

allow for development on BLM-administered lands without increasing pressure adjacent lands with fewer protections.  

An NSO stipulation for new oil and gas leases on BLM lands with high habitat value would benefit GRSG (1,028,661 

acres).  This action would eliminate short-term direct impacts and long-term indirect impacts associated with oil and gas 

leasing much of the sagebrush habitat in the planning area.  In whole, Alternative C would complement conservation 

efforts on adjacent state and private lands and would benefit GRSG and their habitat. 

COT objectives for energy development, infrastructure, mining, range management, fire, and invasive plants would 

likely be met in the HiLine planning area and in other areas of MZ I due to implementation of the actions described in 

this analysis, other planning areas’ Proposed Plans, conservation efforts on state and private lands, and other past, 

present and reasonably foreseeable future actions.  

Alternative D 

With reliance on fewer and less restrictive protections for GRSG populations, implementation of Alternative D would 

result in habitat fragmentation and degradation on BLM-administered lands within the planning area.  There would be a 

dichotomy between conservation efforts on state and private lands and the impacts from development on BLM-

administered lands within the planning area. The inconsistent protections could lead to continued population decline, due 

to the mixed land ownership pattern in much of the planning area.  

Impacts in the remainder of MZ I would be the same as those described under the other alternatives and would help to 

offset losses in the HiLine planning area.  Across the MZ, COT report objectives for range management, fire, and 

invasive plants would likely be met, but those for energy development, infrastructure, and mining would not be met in 

the HiLine planning area, a relatively large portion of the MZ. 

Proposed Plan (Alternative E, Preferred Alternative) 

The Proposed Plan emphasizes sustainable development with constraints on resource uses to protect GRSG and other 

natural resources.  GRSG protective measures, such as NSO stipulations, would be implemented in and outside of 

priority habitat.  

Under the Proposed Plan, the BLM would improve GRSG habitat protection over current management.  The Proposed 

Plan would also apply resource constraints, such as CSU and TL stipulations for nesting habitat and winter range 

respectively, and would increase constraints on resource uses such as energy and mining.  For example, applying an 

NSO stipulation on all federal mineral estate in PHMA would protect important habitat and the greatest densities of 

GRSG including the majority of breeding males.  Similar protections for PHMA in other BLM and Forest Service 

proposed plans, along with protections for other lands via the Wyoming Executive Order and similar plans in Montana 

would protect breeding activities at the lek, while density and disturbance limits would protect nesting females and late 

brood-rearing habitat.  In addition, protection priority areas for GRSG and priority areas for grassland birds/GRSG 

would be established which would minimize additional impacts to GRSG in these areas.  In GHMA, a 0.6-mile NSO 

buffer would be applied around lek perimeters; effects would be similar to those in PHMA, but would be focused on the 

most important areas within GHMA (i.e., leks) instead of the broader habitat management area. 

These provisions would protect GRSG more than current management and would complement protections on other 

lands.  The Proposed Plan would maintain flexibility for land managers in areas with mixed public and private 

ownership.  In such locations, strict restrictions on development on federal lands could result in more widespread 

development on private lands, without reducing overall impacts on sagebrush habitat.  Flexible management has the 

potential to minimize impacts on GRSG populations, for example by permitting a shorter transmission line route through 

GRSG habitat across both public and private land. 
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In conjunction with state and regional planning efforts, implementation of disturbance caps in GRSG priority habitat, 

conservation easements on private lands, and implementation of the Proposed Plans for other BLM planning areas in MZ 

I, the Proposed Plan for the HiLine RMP would meet the goals and objectives for GRSG in this plan and the objectives 

laid out in the COT report for fire, invasive plants, range management, recreation, and infrastructure.  The Proposed 

Plan, when added to the other BLM and Forest Service RMPs/LUPAs, conservation efforts and past, present, and 

reasonably foreseeable future actions in MZ I would address, though may not meet, the COT objectives for energy and 

mining, because prior habitat disturbances have impinged some populations such as the Powder River Basin population. 

Other populations, including the Northern Montana population, are more stable and implementation of the action 

described above would not impinge them; thus cumulative effects from energy and mining across MZ I would vary by 

GRSG population.  The Proposed Plan would minimize agricultural conversion, to the extent that this is within BLM 

authority.  Conversion would be minimized by retaining lands providing GRSG habitat and by working in conjunction 

with NRCS efforts to retain private ranchland providing continuous GRSG habitat and connectivity between habitats.  

However, converting private lands to agriculture would remain a risk to GRSG in MZ I under all alternatives.  

Specifically, the following measures which would be implemented under the Proposed Plan, or are considered 

reasonably foreseeable future actions, would help meet the COT report objectives: 

	 Managing ROW exclusion and avoidance areas would help meet the COT report objective for infrastructure by 

limiting ROW development. These actions would also help to meet the COT objectives for invasive plant 

species by reducing disturbances that promote the spread of weeds. 

	 Designating oil and gas stipulations would limit development in PHMA, except where pre-existing valid rights 

apply. In these areas Conditions of Approval would limit disturbance. 

	 Implementation of state conservation plans and/or state executive orders would help meet all COT report 

objectives, particularly on non-BLM and non-National Forest System lands. Applying a 5 percent disturbance 

limit (under the Wyoming and Montana GRSG plans) would reduce impacts contributing to population declines 

and range erosion associated with threats including energy, mining, and infrastructure. 

	 Removal of encroaching trees near occupied leks and important habitats (e.g., nesting, wintering, and brood-

rearing) would reduce the rate of conifer incursion and help to maintain healthy native sagebrush plant 

communities. 

	 Continued implementation of the Natural Resource Conservation Service Sage-Grouse Initiative would help 

meet the COT objective for the threat of agriculture conversion, by securing conservation easements on private 

lands. Fence marking, implementing prescribed grazing systems, and vegetation seeding would help meet the 

COT objectives for livestock grazing, and invasive plant species. 

The Proposed Plan would minimize habitat loss by providing management flexibility to collocate ROWs and maintain 

grazing permits.  Overall, under the Proposed Plan, future projects in PHMA would be subject to additional restrictions 

to protect GRSG that would not be implemented under Alternative A.  This would protect important habitat with the 

greatest densities of GRSG over the 20-year analysis period.  Thus, GRSG would experience a net conservation gain 

under the Proposed Plan. 

Summary 

Overall, GRSG populations across MZ I face pressures from energy development, conversion to agriculture, and such 

stressors as disease, drought, predation, and fire.  These threats are magnified under the pressure of habitat fragmentation 

and the isolation of small populations in the Dakotas, on the eastern edge of the species’ range. 

While implementation of the action alternatives would reduce threats faced by GRSG, overall trends toward habitat loss 

and fragmentation are likely to continue, primarily due to energy and infrastructure development pressures in GRSG 

habitat, notably in the Dakotas and Powder River Basin. The isolation of smaller populations makes them particularly 

vulnerable to disease and other stressors. The Yellowstone watershed population also faces habitat loss pressure from 

energy and infrastructure development, and fragmentation risk due to the low percentage of land in public management. 
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GRSG populations respond to a variety of stressors acting in concert. If BLM effectively restricted energy development 

infrastructure, but adjacent lands were disturbed through tillage, poor grazing practices, or other surface-disturbing 

activities, the effectiveness of BLM actions would be limited and decreases in GRSG populations in the planning area 

would be expected. Private lands being converted to cropland is a particularly worrisome threat in this region, because 

of the economic incentive of high crop prices and the patchwork pattern of landownership between federal and private 

lands. Widespread habitat fragmentation and degradation have already occurred in MZ I, GRSG will depend on a 

combination of Federal conservation actions, such as the removal of crop insurance protections for converted lands, and 

the NRCS SGI, state development restrictions and disturbance limits and private landowner actions to maintain viable 

habitat in PHMA and GHMA for the Yellowstone Watershed population. Either Alternative B or the Proposed Plan 

would best promote these goals in the planning area. These alternatives would be most likely to stabilize GRSG 

populations throughout MZ I. 

Because widespread habitat fragmentation and degradation have already occurred in many parts of MZ I, GRSG in MZ I 

will depend on a combination of federal conservation actions and development restrictions, private conservation 

easements, and state disturbance limits to maintain viable habitat in PHMA and GHMA and to sustain GRSG 

populations against present and widespread threats.  Maintenance of habitat connectivity to populations in Montana will 

protect against GRSG population losses from disease and wildfire.  Either Alternative B or the Proposed Plan would best 

promote these goals in the HiLine RMP planning area.  These alternatives would be most likely to stabilize GRSG 

populations, maintain leks, improve nesting success, and reduce predation in the Northern Montana population area and 

throughout MZ I. 

Though small fringe populations may continue to decline across MZ I in the next 20 years, implementing Alternative B 

or the Proposed Plan, in combination with the Proposed Plans for other BLM RMP planning areas, development 

restrictions in the Wyoming and Montana state plans, increased land protections via the NRSC SGI, and local and 

regional habitat restoration efforts, would effectively conserve the region-wide population of GRSG in MZ I. 

1.8 MZ-Wide Reasonably Foreseeable Future Actions Summary Table  

Table M.9-12 includes a selection of some of the larger projects from the reasonably foreseeable future actions tables in 

the RMPAs/LUPAs for MZ I. The full tables can be found in each EIS within the MZ.  

Table M.9-12
 
Reasonably Foreseeable Future Actions in Management Zone I Likely to Impact GRSG Habitat
 

MZ 

Planning 

Area 

GRSG 

Population(s) 

Affected Project Name 

Project 

Location 

Project Description, Estimated 

Footprint 

Project 

Status 

Energy and Mining 

I Buffalo Powder 

River Basin, 

Wyoming 

Basin 

Greater 

Crossbow Oil 

and Gas 

Exploration 

and 

Development 

Project 

Campbell 

and 

Converse 

Counties, 

Wyoming 

Proposed development of 1,500 

new oil and gas wells over 

110,000 acres of split estate 

mixed surface ownership lands. 

There are no BLM surface lands 

within the proposed 

development area; however, 

approximately 62 percent of the 

mineral estate is managed by the 

BLM.
1 

Proposed 

I Wyoming 

Greater 

Sage-Grouse 

Powder 

River Basin, 

Wyoming 

Basin 

Converse 

County Oil 

and Gas 

Converse 

County, 

Wyoming 

Proposed development of up to 

5,000 new oil and gas wells in 

northern Converse County, 

Wyoming. The proposed 

development area encompasses 

roughly 1.5 million acres of split 

estate mixed surface ownership 

Proposed 
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Table M.9-12
 
Reasonably Foreseeable Future Actions in Management Zone I Likely to Impact GRSG Habitat
 

MZ 

Planning 

Area 

GRSG 

Population(s) 

Affected Project Name 

Project 

Location 

Project Description, Estimated 

Footprint 

Project 

Status 

lands, and includes all or parts 

of three different GRSG Core 

Areas.
2 

I Buffalo Powder 

River Basin 

Buffalo Oil 

and Gas 

Leases 

Campbell, 

Johnson, 

Sheridan 

Counties, 

Wyoming 

As of 2008, federal oil and gas 

leases covered approximately 

2,533,975 acres in the Buffalo 

planning area.
3 

Ongoing 

I Miles City Dakotas Carter Master 

Leasing Plan 

(MLP) 

Carter 

County, 

Montana 

Proposed development of up to 

119 oil and gas wells and 

associated infrastructure. 71 

percent of oil and gas estate in 

MLP Area is comprised of 

federal mineral estate.
4 

Proposed 

I Miles City Northern 

Montana, 

Yellowstone 

Watershed 

Big Dry RMP 

Area 

13 counties, 

northeast 

Montana 

Surface coal leasing in the Fort 

Union Coal Region. 1,674,500 

acres of high and moderate 

development potential (847,379 

federal acres) in the RMP area.
5 

Ongoing 

I Miles City Dakotas, 

Yellowstone 

Watershed, 

Powder 

River Basin 

Surface coal 

leasing 

Southeast 

Montana 

Surface coal leasing in the 

Powder River Resource area. 

Lease proposals pending with 

the BLM comprise 2,242 acres 

and include the following mines: 

Spring Creek (1,772 acres), 

Rosebud (160) acres, Decker 

(310 acres).
3,6,7,8 

Ongoing 

and 

proposed 

I Buffalo Powder 

River Basin 

Powder River 

Basin Coal 

Mines 

Campbell 

County, 

Wyoming 

13 operating mines in planning 

area, and two proposed mines; 

all are surface coal mines, 

covering 162,336 federal acres 

in the Buffalo planning area
6 

Ongoing 

and 

proposed 

I Miles City Dakotas Pending 

Bentonite 

expansion 

Carter 

County, 

Montana 

Increase in permitted area by 

2,050 acres, of which, 1,649 

acres would be federal (BLM-

administered) and 401 acres 

would represent private 

ownership. 
5 

Proposed 

I Buffalo Powder 

River Basin 

Black Hills 

Bentonite 

(Mayoworth 

Area Mine and 

Peterson 

Draw/Willow 

Creek-Posey 

Creek/Tisdale-

Wall Creek 

Areas Mine) 

Johnson 

County, 

Wyoming 

Currently, there are 2 authorized 

active open-pit bentonite mines, 

1 mine pending authorization, 

and 47 active bentonite mining 

claims in the Buffalo planning 

area on federal lands (both 

federal surface/federal minerals 

and split estate). 
8 

Ongoing 

and 

proposed 
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Table M.9-12
 
Reasonably Foreseeable Future Actions in Management Zone I Likely to Impact GRSG Habitat
 

MZ 

Planning 

Area 

GRSG 

Population(s) 

Affected Project Name 

Project 

Location 

Project Description, Estimated 

Footprint 

Project 

Status 

I Buffalo Powder 

River Basin 

Nichols 

Ranch/Hank 

Unit Uranium 

in-situ 

Recovery 

Mining Project 

Johnson 

County, and 

Campbell 

County, 

Wyoming 

Pending authorization for a 

proposed 2,250-acre in-situ 

uranium recover mine, which 

includes 303 acres of BLM-

administered surface lands. 

Seven occupied leks occur 

within 2 miles of the Hank 

Unit.
9 

Proposed 

I HiLine, 

Lewistown, 

Billings, 

Miles City, 

North 

Dakota, 

South 

Dakota 

Northern 

Montana, 

Yellowstone 

Watershed, 

Belt 

Mountains, 

Powder 

River Basin, 

Dakotas 

WAPA Upper 

Great Plains 

Wind Energy 

Programmatic 

EIS 

Montana, 

North and 

South 

Dakota, 

other Great 

Plains states 

Programmatic EIS will identify 

environmental impacts, 

mitigation strategies, and review 

procedures for future wind-

energy proposals in the upper 

great plains region. 
10 

Proposed 

Rights-of-Way 

I HiLine, 

Miles City, 

South 

Dakota 

Northern 

Montana, 

Yellowstone 

Watershed, 

Dakotas 

Keystone XL 

Pipeline 

Montana, 

South 

Dakota, 

other states 

285-mile ROW in Montana and 

South Dakota, of which 45 miles 

may occur on BLM-administered 

lands. 
11 

Proposed 

I Miles City Yellowstone 

Watershed 

Tongue 

River 

Railroad 

Project 

Colstrip to 

Decker, 

Montana 

Construction and operation of a 

42-mile railroad between Miles 

City and Colstrip, Montana. 
12 

Proposed 

1 Greater Crossbow Oil and Gas EIS: 

http://www.blm.gov/pgdata/etc/medialib/blm/wy/information/NEPA.Par.24843.File.dat/hot_sheet.pdf
 

2 Convers County Oil and Gas Project:
 
http://www.blm.gov/wy/st/en/info/NEPA/documents/cfo/Converse_County_Oil_and_Gas.html
 

3 Buffalo Oil and Gas Leases: http://www.blm.gov/wy/st/en/programs/Planning/rmps/buffalo/docs.html 
4 Carter Master Leasing Plan – Miles City RFD. Minerals Appendix of DEIS. P. MIN-164-165: 


http://www.blm.gov/mt/st/en/fo/miles_city_field_office/rmp/draft_rmp.html
 
5 Miles City RFD, Minerals Appendix of DEIS. P. MIN-165-173: 


http://www.blm.gov/mt/st/en/fo/miles_city_field_office/rmp/draft_rmp.html
 
6 Powder River RMP Area – Miles City RFD, Minerals Appendix of DEIS. P. MIN-173-188, and Powder River Resource Area
 

RMP (BLM 1984) (http://www.blm.gov/mt/st/en/prog/planning/powder_river.html)
 
7 Spring Creek, Rosebud, Decker Mines – Miles City RFD, Minerals Appendix of DEIS. P. MIN-192 
8 Buffalo Revised Final Mineral Report: 

http://www.blm.gov/pgdata/etc/medialib/blm/wy/programs/planning/rmps/buffalo/docs.Par.90169.File.dat/RevisedFinalMineralRe 

port_Part1.pdf. 
9 Nichols Ranch/Hank Unit Uranium in-situ Recovery Mining Project:
 

http://www.blm.gov/wy/st/en/info/NEPA/documents/bfo/nichols-ranch.html
 
10 Upper Great Plains Wind Energy PEIS: http://plainswindeis.anl.gov/documents/dpeis/index.cfm. 
11 Keystone XL Pipeline: http://keystonepipeline-xl.state.gov/finalseis/index.htm 
12 Tongue River Railroad EIS: http://www.tonguerivereis.com 
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