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APPENDIX J 
REQUIRED DESIGN FEATURES FOR 
FLUID MINERALS 

ROADS 
 

Priority Habitat 
• 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 or special use 
authorization holders. 

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

• Establish speed limits on BLM and Forest Service system roads to reduce 
vehicle/wildlife collisions or design roads to be driven at slower speeds. 

• Establish trip restrictions (Lyon and Anderson 2003) or minimization through use of 
telemetry and remote well control (e.g., Supervisory Control and Data Acquisition). 

• Do not issue rights-of-way or special use authorizations 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 using 
signage, gates, etc. 

• Use dust abatement on roads and pads. 

• Close and rehabilitate duplicate roads. 

General Habitat 
• Design roads to an appropriate standard no higher than necessary to accommodate 

their intended purpose. 
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• Do not issue rights-of-way or special use authorizations 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 right-of-way or special use 
authorization holders. 

• Construct road crossings 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 
 

Priority Habitat 
• Cluster disturbances, operations (e.g., fracture stimulation and liquids gathering), 

and facilities. 

• Use directional and horizontal drilling to reduce surface disturbance. 

• Place infrastructure in already disturbed locations where the habitat has not been 
fully 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 habitat areas to minimize truck traffic and perching and 
nesting sites for ravens and raptors. 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 rights-of-way or special use authorizations to reduce 
disturbance to sagebrush habitats. 

• Place new utility developments (e.g., power lines and pipelines) and transportation 
routes in existing utility or transportation corridors. 

• Bury distribution power lines. 

• Collocate powerlines, flow lines, and small pipelines under or immediately adjacent 
to existing roads (Bui et al. 2010). 
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• Design or site permanent structures which create movement (e.g. pump jack) to 
minimize impacts on Greater Sage-Grouse. 

• Cover (with fine mesh netting or 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 by washing vehicles and 
equipment (Evangelista et al. 2011). 

• 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. 

• Limit noise to less than 10 decibels above ambient measures (20 to 24 decibels) 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). 

• Require sage-grouse-safe fences. 

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

• Clean up refuse (Bui et al. 2011). 

• Locate man camps outside of priority habitats. 
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General Habitat 
• Cluster disturbances, operations (e.g., fracturing stimulation and liquids gathering), 

and facilities. 

• Use directional and horizontal drilling to reduce surface disturbance. 

• Clean up refuse (Bui et al. 2010) 

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

• Cover (with fine mesh netting or 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 by raptors or corvids. 

• Use remote monitoring techniques for production facilities and develop a plan to 
reduce vehicular traffic frequency of vehicle use. 

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

• Restrict pit and impoundment construction to reduce or eliminate augmenting 
threats from West Nile virus (Dougherty 2007). See Appendix I, Required Design 
Features for Preventing West Nile Virus. 

RECLAMATION 
 

Priority Habitat 
• 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. 

General Habitat 
• Include restoration objectives 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 enhance or restore sage‐grouse habitat. 
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