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APPENDIX D

BEST MANAGEMENT PRACTICES AND
MITIGATION MEASURES

Best Management Practices (BMP) are state-of-the-art mitigation measures
applied on a site-specific basis to avoid, minimize, reduce, rectify, or compensate
for adverse environmental or social impacts. They are applied to management
actions to aid in achieving desired outcomes for safe, environmentally
responsible resource development, by preventing, minimizing, or mitigating
adverse impacts and reducing conflicts.

This appendix provides a list of sample Best Management Practices that have
been collected from various BLM and FS documents addressing geothermal and
fluid mineral leasing and development, including resource management plans
(RMPs), forest plans, and environmental reports for geothermal leasing and
development. The purpose of this appendix is to provide a list of recommended
BMPs that would be incorporated as appropriate into the permit application by
the lessee or would be included in the approved use authorization by the BLM
as conditions of approval. When implementing new BMPs, offices are
encouraged to work with an affected lessee early in the process, to explain how
BMPs may fit into their development proposals and how BMPs can be
implemented with the least economic impact to the lessee. Offices should
discuss potential resource impacts with the lessee and seek the operator’s
recommended solutions. The office should also encourage the lessee to
incorporate necessary and effective BMPs into their project proposal. Best
Management Practices not incorporated into the permit application by the
lessee may be considered and evaluated through the environmental review
process and incorporated into the use authorization as conditions of approval
or rights-of-way stipulations.
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All offices will incorporate appropriate environmental BMPs into proposed use
authorizations after appropriate environmental review. Environmental BMPs to
be considered in nearly all circumstances include the following:

e Interim reclamation of well locations and access roads soon after
the well is put into production;

e Painting of all new facilities a color that best allows the facility to
blend with the background, typically a vegetated background;

e Design and construction of all new roads to a safe and appropriate
standard, “no higher than necessary” to accommodate their
intended use; and

e Final reclamation recontouring of all disturbed areas, including
access roads, to the original contour or a contour that blends with
the surrounding topography.

Other environmental BMPs are more suitable for consideration by an
administrative unit on a case-by-case basis, (1) depending on their effectiveness,
(2) the balancing of increased operating costs vs. the benefit to the public and
resource values, (3) the availability of less restrictive mitigation alternatives that
accomplish the same objective, and (4) other site specific factors. Examples of
typical, case-by-case BMPs are identified below.

Guidelines for applying and selecting project-specific requirements include
determining whether the measure would (l) ensure compliance with relevant
statutory or administrative requirements, (2) minimize local impacts associated
with siting and design decisions, (3) promote post construction stabilization of
impacts, (4) maximize restoration of previous habitat conditions, (5) minimize
cumulative impacts, or (6) promote economically feasible development of
geothermal energy on BLM-administered or FS-administered land.

The following typical BMPs provide the BLM, FS, industry, and stakeholders a
menu of improved practices for developing geothermal energy and minimize
impacts to the biophysical and cultural landscape. The list is extensive but is not
meant to be all inclusive given the constant development of improved practices,
diversity of the western states, and potential for unique site-specific conditions.
Local land use plans may contain other BMPs that better address such unique
situations.  Where the BMPs presented here are inconsistent with or
incompatible with those developed under a specific land use plan, the staff will
conduct an environmental review to determine the appropriate practices.

Only those individual mitigation measures reasonably necessary to ensure
environmentally responsible geothermal development should be selected from
the list below. Not all of the individual mitigation measures below will apply in
most situations and selection of appropriated BMPs and mitigation measures
should be dependent on factors such as the project size, location, site specific
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characteristics, and potential resource impacts. Prior to inclusion into a permit,
the measures may be further modified to meet site-specific situations and
agency requirements.

A menu of typical BMPs can also be found on the BLM Washington Office Fluid
Minerals web site at: www.blm.gov/bmp

Note: Commenters to the Draft EIS noted that the list of BMPs and mitigation
measures appeared to be redundant, contradictory, confusing, and placed
extensive emphasis on certain resources while deemphasizing others. The
following list has been consolidated and updated to address those concerns.
The BMPs and mitigation measures are arranged from Information Collection
and Monitoring to Final Reclamation and have been further subcategorized.
While many of the BMPs and mitigation measures will apply to all phases of
geophysical exploration and development; to avoid duplication, the measures
are listed only once.

INFORMATION COLLECTION & MONITORING

General
e Prior to geothermal exploration and development, a complete
subsurface geotechnical investigation will be conducted to analyze
the soil and geologic conditions. The investigation will evaluate and
identify potential geologic hazards and would provide remedial
grading recommendations, foundation and slab design criteria, and
soil parameters for the design of geothermal power infrastructure.

e The operator will collect available information describing the
environmental and socio-cultural conditions in the vicinity of the
proposed project and will provide the information to the agency.

e A monitoring program will be developed by the operator to ensure
that environmental conditions are monitored during the exploration
and well drilling, testing, construction, and utilization and
reclamation phases. The monitoring program requirements,
including adaptive management strategies, will be established at the
project level to ensure that potential adverse impacts of geothermal
development are mitigated. The monitoring program will identify
the monitoring requirements for each major environmental
resource present at the site, establish metrics against which
monitoring observations can be measured, identify potential
mitigation measures, and establish protocols for incorporating
monitoring observations and additional mitigation measures into
ongoing activities. The operator will provide results of the
monitoring program to the agency in an annual report.

e [Refer to the Reclamation section for reclamation-specific
monitoring.]
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The operator will comply with the Secretary of Agriculture’s rules
and regulations for all use and occupancy of the NFS lands prior to
approval of an exploration plan by the Secretary of Interior and for
uses of all existing improvements, such as forest development roads,
within and outside the area permitted by the Secretary of Interior;
and use and occupancy of the NFS lands not authorized by an
exploration plan approved by the Secretary of Interior.

Paleontological and Cultural Resources

Before any specific permits are issued under leases, treatment of
cultural resources will follow the procedures established by the
Advisory Council on Historic Preservation for compliance with
Section 106 of the National Historic Preservation Act. A pedestrian
inventory will be undertaken of all portions that have not been
previously surveyed or are identified by BLM as requiring inventory
to identify properties that are eligible for the NRHP. Those sites
not already evaluated for NRHP eligibility will be evaluated based on
surface remains, subsurface testing, archival, and/or ethnographic
sources. Subsurface testing will be kept to a minimum whenever
possible if sufficient information is available to evaluate the site or if
avoidance is an expected mitigation outcome. Recommendations
regarding the eligibility of sites will be submitted to the BLM, and a
treatment plan will be prepared to detail methods for avoidance of
impacts or mitigation of effects. The BLM will make determinations
of eligibility and effect and consult with SHPO as necessary based on
each proposed lease application and project plans. The BLM may
require modification to exploration or development proposals to
protect such properties, or disapprove any activity that is likely to
result in adverse effects that cannot be successfully avoided,
minimized or mitigated. Avoidance of impacts through project
design will be given priority over data recovery as the preferred
mitigation measure. Avoidance measures include moving project
elements away from site locations or to areas of previous impacts,
restricting travel to existing roads, and maintaining barriers and
signs in areas of cultural sensitivity. Any data recovery will be
preceded by approval of a detailed research design, Native
American Consultation, and other requirements for BLM issuance
of a permit under the Archaeological Resources Protection Act
(BLM 2007a).

If cultural resources are present at the site, or if areas with a high
potential to contain cultural material have been identified, a cultural
resources management plan (CRMP) will be developed. This plan
will address mitigation activities to be taken for cultural resources
found at the site. Avoidance of the area is always the preferred
mitigation option. Other mitigation options include archaeological
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survey and excavation (as warranted) and monitoring. If an area
exhibits a high potential, but no artifacts were observed during an
archaeological survey, monitoring by a qualified archaeologist could
be required during all excavation and earthmoving in the high-
potential area. A report will be prepared documenting these
activities. The CRMP also will (I) establish a monitoring program,
(2) identify measures to prevent potential looting/vandalism or
erosion impacts, and (3) address the education of workers and the
public to make them aware of the consequences of unauthorized
collection of artifacts and destruction of property on public land
(BLM 2005).

Operators will determine whether paleontological resources exist
in a project area on the basis of the sedimentary context of the
area, a records search for past paleontological finds in the area,
and/or, depending on the extent of existing information, a
paleontological survey.

If paleontological resources are present at the site, or if areas with a
high potential to contain paleontological material have been
identified, a paleontological resources management plan will be
developed. This plan will include a mitigation plan for avoidance,
removal of fossils, or monitoring. If an area exhibits a high potential
but no fossils were observed during survey, monitoring by a
qualified paleontologist may be required during excavation and
earthmoving in the sensitive area. The operator will submit a report
to the agency documenting these activities. The paleontological
resources management plan also will (l) establish a monitoring
program, (2) identify measures to prevent potential
looting/vandalism or erosion impacts, and (3) address the education
of workers and the public to make them aware of the consequences
of unauthorized collection of fossils on public land.

Woater Resources

Operators will develop a storm water management plan for the site
to ensure compliance with applicable regulations and prevent off-
site migration of contaminated storm water or increased soil
erosion.

Operators will gain a clear understanding of the local hydrogeology.
Areas of groundwater discharge and recharge and their potential
relationships with surface water bodies will be identified.

Operators will avoid creating hydrologic conduits between two
aquifers during foundation excavation and other activities.
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Vegetation and Fish and Wildlife

The operator will conduct surveys for plant and animal species that
are listed or proposed for listing as threatened or endangered and
their habitats in areas proposed for development where these
species could potentially occur, following accepted protocols and in
consultation with the USFWS or NMFS, as appropriate. Particular
care should be taken to avoid disturbing listed species during
surveys in any designated critical habitat. The operator will monitor
activities and their effects on ESA-listed species throughout the
duration of the project.

The operator will identify important, sensitive, or unique habitat and
biota in the project vicinity and site and should design the project to
avoid (if possible), minimize, or mitigate potential impacts on these
resources. The design and siting of the facilities will follow
appropriate guidance and requirements from the BLM, FS, and other
resource agencies, as available and applicable.

National Scenic and Historic Trails

When any ROW application includes remnants of a National
Historic Trail, is located within the viewshed of a National Historic
Trail’s designated centerline, or includes or is within the viewshed
of a trail eligible for listing on the NRHP, the operator will evaluate
the potential visual impacts to the trail associated with the proposed
project and identify appropriate mitigation measures for inclusion in
the operation plan.

Air Quality and Climate

The operator will coordinate with the [State Air Quality Division]
to develop and implement an air quality monitoring plan.

PLANNING, LOCATION, AND DESIGN

Traffic Planning

Operators will consult with local planning authorities regarding
increased traffic prior to the construction phase, including an
assessment of the number of vehicles per day, their size, and type.
Specific issues of concern (e.g., location of school bus routes and
stops) will be identified and addressed in the traffic management
plan.

Roads & Pads

To plan for efficient use of the land, necessary infrastructure will be
consolidated wherever possible.

Existing roads and pad sites will be used to the maximum extent
feasible, but only if located in a safe and environmentally sound
location. No new roads and pad sites will be constructed without
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agency authorization. If new roads and pad sites have been
authorized, they will be designed and constructed by the operator
to the appropriate agency standard, no higher than necessary to
accommodate their intended function. Roads and pad sites will be
routinely maintained by the operator maintain public safety and to
minimize impacts to the environment such as erosion,
sedimentation, fugitive dust, loss of vegetation.

e An access road siting and management plan will be prepared
incorporating existing Agency standards regarding road design,
construction, and maintenance such as those described in the BLM
9113 Manual and the Surface Operating Standards for Oil and Gas
Exploration and Development (i.e., the Gold Book, 4t Edition, 2007).

e A traffic management plan will be prepared for the site access roads
to ensure that no hazards would result from the increased truck
traffic and that traffic flow would not be adversely impacted. This
plan will incorporate measures such as informational signs, flaggers
when equipment may result in blocked throughways, and traffic
cones to identify any necessary changes in temporary lane
configuration.

® Where possible, access roads will be located to follow natural
contours and minimize side hill cuts and fills. Excessive grades on
roads, road embankments, ditches, and drainages shall be avoided,
especially in areas with erodible soils.

e Roads will be designed so that changes to surface water runoff are
minimized and new erosion is not initiated.

e Access roads will be located to minimize stream crossings. All
structures crossing streams will be located and constructed so that
they do not decrease channel stability or increase water velocity.
Operators will obtain all applicable federal and state water crossing
permits.

e Roads will be located away from drainage bottoms and avoid
wetlands, if practicable.

Geotechnical Analysis
e The operator will perform a detailed geotechnical analysis prior to
the construction of any structures; so they will be sited to avoid any
hazards from subsidence or liquefaction (i.e., the changing of a
saturated soil from a relatively stable solid state to a liquid during
earthquakes or nearby blasting).

Visual Mitigation
e The operator will incorporate visual design considerations into the
planning and design of the project to minimize potential visual
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impacts of the proposal and to meet the VRM objectives of the area
and the agency.

Visual Design Considerations
e Construct low-profile structures whenever possible to reduce
structure visibility.

e Select and design materials and surface treatments to repeat or
blend with landscape elements.

e Site projects outside of the viewsheds of publically accessible
vantage points, or if this cannot be avoided, as far away as possible;

e Site projects to take advantage of both topography and vegetation
as screening devices to restrict views of projects from visually
sensitive areas;

e Site facilities away from and not adjacent to prominent landscape
features (e.g., knobs and water features);

e Avoid placing facilities on ridgelines, summits, or other locations
such that they will be silhouetted against the sky from important
viewing locations;

e Collocate facilities to the extent possible to use existing and shared
rights-of-way, existing and shared access and maintenance roads,
and other infrastructure to reduce visual they do not bisect ridge
tops or run down the center of valley bottoms.

e Site linear features (aboveground pipelines, rights-of-way, and roads)
to follow natural land contours rather than straight lines
(particularly up slopes) when possible. Fall-line cuts should be
avoided.

o Site facilities, especially linear facilities, to take advantage of natural
topographic breaks (i.e., pronounced changes in slope) to avoid
siting facilities on steep side slopes.

e  Where available, site linear features such as rights-of-ways and
roads to follow the edges of clearings (where they will be less
conspicuous) rather than passing through the centers of clearings.

e Site facilities to take advantage of existing clearings to reduce
vegetation clearing and ground disturbance, where possible.

e Site linear features (e.g, trails, roads, rivers) to cross other linear
features at right angles whenever possible to minimize viewing area
and duration.

e Site and design structures and roads to minimize and balance cuts
and fills and to preserve existing rocks, vegetation, and drainage
patterns to the maximum extent possible.
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Use appropriately colored materials for structures or appropriate
stains and coatings to blend with the project’s backdrop. Refer to
the Standard Environmental Colors chart available from the BLM.

Use non-reflective or low-reflectivity materials, coatings, or paints
whenever possible.

Paint grouped structures the same color to reduce visual
complexity and color contrast.

Design and install efficient facility lighting so that the minimum
amount of lighting required for safety and security is provided but
not exceeded and so that upward light scattering (light pollution) is
minimized. This may include, for example, installing shrouds to
minimize light from straying off-site, properly directing light to only
illuminate necessary areas, and installing motion sensors to only
illuminate areas when necessary.

Site construction staging areas and laydown areas outside of the
viewsheds of publically accessible vantage points and visually
sensitive areas, where possible, including siting in swales, around
bends, and behind ridges and vegetative screens.

Discuss visual impact mitigation objectives and activities with
equipment operators prior to commencement of construction
activities.

Mulch or scatter slash from vegetation removal and spread it to
cover fresh soil disturbances or, if not possible, bury or compost
slash.

If slash piles are necessary, stage them out of sight of sensitive
viewing areas.

Avoid installing gravel and pavement where possible to reduce color
and texture contrasts with existing landscape.

Use excess fill to fill uphill-side swales resulting from road
construction in order to reduce unnatural-appearing slope
interruption and to reduce fill piles.

Avoid downslope wasting of excess fill material.

Round road-cut slopes, vary cut and fill pitch to reduce contrasts in
form and line, and vary slope to preserve specimen trees and
nonhazardous rock outcroppings.

Leave planting pockets on slopes where feasible.

Combine methods of re-establishing native vegetation through
seeding, planting of nursery stock, transplanting of local vegetation
within the proposed disturbance areas and staging of construction
enabling direct transplanting.
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Revegetate with native vegetation establishing a composition
consistent with the form, line, color, and texture of the surrounding
undisturbed landscape.”

Provide benches in rock cuts to accent natural strata.

Use split-face rock blasting to minimize unnatural form and texture
resulting from blasting.

Segregate topsoil from cut and fill activities and spread it on freshly
disturbed areas to reduce color contrast and to aid rapid
revegetation.

Bury utility cables in or adjacent to the road where feasible.

Minimize signage and paint or coat reverse sides of signs and
mounts to reduce color contrast with existing landscape.

Prohibit trash burning; store trash in containers to be hauled off-site
for disposal.

Undertake interim restoration during the operating life of the
project as soon as possible after disturbances. During road
maintenance activities, avoid blading existing forbs and grasses in
ditches and along roads.

Randomly scarify cut slopes to reduce texture contrast with existing
landscape and to aid in revegetation.

Cover disturbed areas with stockpiled topsoil or mulch, and
revegetate with a mix of native species selected for visual
compatibility with existing vegetation.

Restore rocks, brush, and natural debris whenever possible to
approximate preexisting visual conditions.

Air Quality and Climate

The operator will prepare and submit to the agency an Equipment
Emissions Mitigation Plan for managing diesel exhaust, An Equipment
Emissions Mitigation Plan will identify actions to reduce diesel
particulate, carbon monoxide, hydrocarbons, and nitrogen oxides
associated with construction and drilling activities. The Equipment
Emissions Mitigation Plan will require that all drilling/construction-
related engines are maintained and operated as follows:

0 Are tuned to the engine manufacturer’s specification in
accordance with an appropriate time frame.

0 Do not idle for more than five minutes (unless, in the case
of certain drilling engines, it is necessary for the operating
scope).
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O Are not tampered with in order to increase engine
horsepower.

O Include particulate traps, oxidation catalysts, and other
suitable control devices on all drilling/construction
equipment used at the project site.

O Use diesel fuel having a sulfur content of |5 parts per
million or less, or other suitable alternative diesel fuel,
unless such fuel cannot be reasonably procured in the
market area.

O Include control devices to reduce air emissions. The
determination of which equipment is suitable for control
devices should be made by an independent Licensed
Mechanical Engineer. Equipment suitable for control devices
may include drilling equipment, work over and service rigs,
mud pumps, generators, compressors, graders, bulldozers,
and dump trucks.

Health and Safety

Operators will develop a hazardous materials management plan
addressing storage, use, transportation, and disposal of each
hazardous material anticipated to be used at the site. The plan will
identify all hazardous materials that would be used, stored, or
transported at the site. It will establish inspection procedures,
storage requirements, storage quantity limits, inventory control,
nonhazardous product substitutes, and disposition of excess
materials. The plan will also identify requirements for notices to
federal and local emergency response authorities and include
emergency response plans.

Operators will develop a waste management plan identifying the
waste streams that are expected to be generated at the site and
addressing hazardous waste determination procedures, waste
storage locations, waste-specific management and disposal
requirements, inspection procedures, and waste minimization
procedures. This plan will address all solid and liquid wastes that
may be generated at the site.

Operators will develop a spill prevention and response plan
identifying where hazardous materials and wastes are stored on site,
spill prevention measures to be implemented, training requirements,
appropriate spill response actions for each material or waste, the
locations of spill response kits on site, a procedure for ensuring that
the spill response kits are adequately stocked at all times, and
procedures for making timely notifications to authorities.
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A safety assessment will be conducted to describe potential safety
issues and the means that would be taken to mitigate them,
including issues such as site access, construction, safe work
practices, security, heavy equipment transportation, traffic
management, emergency procedures, and fire control.

A health and safety program will be developed to protect both
workers and the general public during construction and operation
of geothermal projects.

Regarding occupational health and safety, the program will identify
all applicable federal and state occupational safety standards;
establish safe work practices for each task (e.g., requirements for
personal protective equipment and safety harnesses; Occupational
Safety and Health Administration [OSHA] standard practices for
safe use of explosives and blasting agents; and measures for reducing
occupational electric and magnetic fields [EMF] exposures); establish
fire safety evacuation procedures; and define safety performance
standards (e.g., electrical system standards and lightning protection
standards). The program will include a training program to identify
hazard training requirements for workers for each task and establish
procedures for providing required training to all workers.
Documentation of training and a mechanism for reporting serious
accidents to appropriate agencies will be established.

Regarding public health and safety, the health and safety program
will establish a safety zone or setback for generators from
residences and occupied buildings, roads, ROWs, and other public
access areas that is sufficient to prevent accidents resulting from the
operation of generators. It will identify requirements for temporary
fencing around staging areas, storage yards, and excavations during
construction or rehabilitation activities. It will also identify measures
to be taken during the operation phase to limit public access to
hazardous facilities (e.g., permanent fencing would be installed only
around electrical substations, and facility access doors would be
locked).

Operators will consult with local planning authorities regarding
increased traffic during the construction phase, including an
assessment of the number of vehicles per day, their size, and type.
Specific issues of concern (e.g., location of school bus routes and
stops) will be identified and addressed in the traffic management
plan.

Operators will develop a fire management strategy to implement
measures to minimize the potential for a human-caused fire.
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Livestock Grazing

The operator will coordinate with livestock operators to minimize
impacts to livestock operations.

Noxious Weeds and Pesticides

Operators will develop a plan for control of noxious weeds and
invasive species, which could occur as a result of new surface
disturbance activities at the site. The most recent
recommendations at the state and local level should be
incorporated into any operating plan for the geothermal exploration
and development. The plan will address monitoring, education of
personnel on weed identification, the manner in which weeds
spread, and methods for treating infestations. The use of certified
weed-free mulching will be required. If trucks and construction
equipment are arriving from locations with known invasive
vegetation problems, a controlled inspection and cleaning area will
be established to visually inspect construction equipment arriving at
the project area and to remove and collect seeds that may be
adhering to tires and other equipment surfaces.

If pesticides are used on the site, an integrated pest management
plan will be developed to ensure that applications would be
conducted within the framework of all Federal, State, and local laws
and regulations and entail only the use of EPA-registered pesticides.

Vegetation and Fish and Wildlife

CONSTRUCTION

The operator shall prepare a habitat restoration plan to avoid (if
possible), minimize, or mitigate negative impacts on vulnerable
wildlife while maintaining or enhancing habitat values for other
species. The plan will identify revegetation, soil stabilization, and
erosion reduction measures that will be implemented to ensure that
all temporary use areas are restored. The plan will require that
restoration occur as soon as possible after completion of activities
to reduce the amount of habitat converted at any one time and to
speed up the recovery to natural habitats.

Traffic Management

Traffic will be restricted to the roads developed for the project. Use
of other unimproved roads will be restricted to emergency
situations.

Signs will be placed along roads to identify speed limits, travel
restrictions, and other standard traffic control information. Signs
directing vehicles to alternative park access and parking will be
posted in the event construction temporarily obstructs recreational
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parking areas near trailheads. Whenever active work is being
performed, the area will be posted with “construction ahead” signs
on any adjacent access roads or trails that might be affected.

Project personnel and contractors will be instructed and required
to adhere to speed limits commensurate with road types, traffic
volumes, vehicle types, and site-specific conditions, to ensure safe
and efficient traffic flow and to reduce wildlife collisions and
disturbance and fugitive dust.

When practical, construction activities will be avoided during high
recreational use periods.

Roads & Pads

Pipelines

The operator will obtain agency authorization prior to borrowing
soil or rock material from agency lands.

Road use will be restricted during the wet season if road surfacing is
not adequate to prevent soil displacement, rutting, etc., and
resultant stream sedimentation.

Access roads and on-site roads will be surfaced with aggregate
materials where necessary to provide a stable road surface, support
anticipated traffic, reduce fugitive dust, and prevent erosion,

Dust abatement techniques will be used before and during surface
clearing, excavation, or blasting activities. Dust abatement
techniques will be used on unpaved, unvegetated surfaces to
minimize fugitive dust. Speed limits (e.g., 25 mph [40 kph]) will be
posted and enforced to reduce fugitive dust. Construction materials
and stockpiled soils will be covered if they are a source of fugitive
dust.

Culvert outlets will be rip-rapped to dissipate water energy at the
outlet and reduce erosion. Catch basins, roadway ditches, and
culverts will be cleaned and maintained regularly.

Pipelines constructed above ground due to thermal gradient
induced expansion and contraction will rest on cradles above
ground level, allowing small animals to pass underneath. Projects
should be analyzed to ensure adequate passage for all wildlife
species. The pipeline will be raised higher to allow wildlife passage
where needed. Because pipeline corridors through certain habitat
types can alter local predator-prey dynamics by providing predators
with lines of sight and travel corridors, large projects should be
analyzed to ensure there will be no significant changes to predator-
prey balance.
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Utilities

SPECIFIC RESOURCES

Underground utilities will be installed to minimize the amount of
open trenches at any given time, keeping trenching and backfilling
crews close together. Avoid leaving trenches open overnight.
Where trenches cannot be back-filled immediately, escape ramps
should be constructed at least every 100 feet.

Cultural and Paleontological Resources

Noise

Unexpected discovery of cultural or paleontological resources
during construction will be brought to the attention of the
responsible BLM authorized officer immediately. Work will be
halted in the vicinity of the find to avoid further disturbance to the
resources while they are being evaluated and appropriate mitigation
measures are being developed.

The operator will take measurements to assess the existing
background noise levels at a given site and compare them with the
anticipated noise levels associated with the proposed project.

Within [2] miles of existing, occupied residences, geothermal well
drilling or major facility construction operations will be restricted to
non-sleeping hours (7:00 am to 10:00 pm).

All equipment will have sound-control devices no less effective than
those provided on the original equipment. All construction
equipment used will be adequately muffled and maintained.

All stationary construction equipment (i.e, compressors and
generators) will be located as far as practicable from nearby
residences.

If blasting or other noisy activities are required during the
construction period, nearby residents will be notified by the
operator at least | hour in advance.

Explosives will be used only within specified times and at specified
distances from sensitive wildlife or streams and lakes, as established
by the federal and state agencies.

Noxious Weeds and Pesticides

The use of certified, weed-free mulch will be required when
stabilizing areas of disturbed soil.

If trucks and construction equipment are arriving from locations
with known invasive vegetation problems, a controlled inspection
and cleaning area will be established to visually inspect construction
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equipment arriving at the project area and to remove and collect
seeds that may be adhering to tires and other equipment surfaces.

Fill materials and road surfacing materials that originate from areas
with known invasive vegetation problems will not be used.

Revegetation, habitat restoration and weed control activities will be
initiated as soon as possible after construction activities are
completed.

Use of pesticides must be approved by the agency. Pesticide use will
be limited agency approved pesticides and will only be applied in
accordance with label and application permit directions and
stipulations for terrestrial and aquatic applications.

Woaste Management

All refueling will occur in a designated fueling area that includes a
temporary berm to limit the spread of any spill.

Drip pans will be used during refueling to contain accidental
releases.

Drip pans will be used under fuel pump and valve mechanisms of
any bulk fueling vehicles parked at the construction site.

Any containers used to collect liquids will be enclosed or screened
to prevent access to contaminants by wildlife, livestock, and
migratory birds.

Spills will be immediately addressed per the spill management plan,
and soil cleanup and removal initiated as soon as feasible.

Wild Horses and Burros

Wildlife

The operator will ensure employees, contractors, and site visitors
avoid harassment and disturbance of wild horses and burros,
especially during reproductive (e.g., breeding and birthing) seasons.
In addition, any pets will be controlled to avoid harassment and
disturbance of wild horses and burros.

Observations of potential problems regarding wild horses or
burros, including animal mortality, will be immediately reported to
the agency.

The operator will ensure that employees, contractors, and site
visitors avoid harassment and disturbance of wildlife, especially
during reproductive (e.g., courtship and nesting) seasons. In
addition, pets will be controlled or excluded to avoid harassment
and disturbance of wildlife.
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e Ponds, tanks and impoundments (including but not limited to drill
pits) containing liquids can present hazards to wildlife. Any liquids
contaminated by substances which may be harmful due to toxicity,
or fouling of the fur or feathers (detergents, oils), should be
excluded from wildlife access by fencing, netting or covering at all
times when not in active use. Liquids at excessive temperature
should likewise be excluded. If exclusion is not feasible, such as a
large pond, a hazing program based on radar or visual detection, in
conjunction with formal monitoring, should be implemented. Clean
water impoundments can also present a trapping hazard if they are
steep-sided or lined with smooth material. All pits, ponds and tanks
should have escape ramps functional at any reasonably anticipated
water level, down to almost empty. Escape ramps can take various
forms depending on the configuration of the impoundment. Earthen
pits may be constructed with one side sloped 3:1 or greater lined
ponds can use textured material; straight-sided tanks can be fitted
with expanded metal escape ladders.

OPERATIONS/UTILIZATION
e “Good housekeeping” procedures will be developed by the
operator to ensure that during all phases of exploration and
operation the site will be kept clean of noxious weeds, debris, litter,
garbage, fugitive trash or waste, and graffiti. Scrap heaps and dumps
are prohibited. Storage yards are to be minimized to that which is
absolutely necessary.

RECLAMATION
The following objectives, performance standards, and recommended
reclamation BMPs and mitigation measures are based on the standards and
guidelines found in the BLM and Forest Service Gold Book, 4t Edition, updated
in 2007.

[ ] Indicates site-specific values to be filled in by the authorized officer.

Reclamation Objectives
e The objective of interim reclamation is to restore vegetative cover
and a portion of the landform sufficient to maintain healthy,
biologically active topsoil; control erosion; and minimize habitat,
visual, and forage loss during the life of the well or facilities.

e The long-term objective of final reclamation is to return the land to
a condition approximating that which existed prior to disturbance.
This includes restoration of the landform and natural vegetative
community, hydrologic systems, visual resources, and wildlife
habitats. To ensure that the long-term objective will be reached
through human and natural processes, actions will be taken to
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ensure standards are met for site stability, visual quality, hydrological
functioning, and vegetative productivity.

Reclamation Performance Standards
The following reclamation performance standards will be met:

Interim Reclamation — Includes disturbed areas that may be redisturbed
during operations and will be redisturbed at final reclamation to achieve
restoration of the original landform and a natural vegetative community.

e Will be judged successful when the BLM authorized officer
determines that...

e Disturbed areas not needed for active, long-term production
operations or vehicle travel have been recontoured, protected from
erosion, and revegetated with a self-sustaining, vigorous, diverse,
native (or as otherwise approved) plant community sufficient to
minimize visual impacts, provide forage, stabilize soils, and impede
the invasion of noxious, invasive, and non-native weeds.

Final Reclamation — Includes disturbed areas where the original landform and
a natural vegetative community have been restored.

o  Will be judged successful when the authorized officer determines
that...

e The original landform has been restored for all disturbed areas
including well pads, production facilities, roads, pipelines, and utility
corridors.

e General: A self-sustaining, vigorous, diverse, native (or otherwise
approved) plant community is established on the site, with a density
sufficient to control erosion and invasion by non-native plants and
to reestablish wildlife habitat or forage production. At a minimum,
the established plant community will consist of species included in
the seed mix and/or desirable species occurring in the surrounding
natural vegetation.

e Specificc No single species will account for more than [30]% total
vegetative composition unless it is evident at higher levels in the
adjacent landscape. Permanent vegetative cover will be determined
successful when the basal cover of desirable perennial species is at
least [80]% of the basal cover on adjacent or nearby undisturbed
areas where vegetation is in a healthy condition; or [80]% of the
potential basal cover as defined in the National Resource
Conservation Service Ecological Site(s) for the area. Plants must be
resilient as evidenced by well-developed root systems and flowers.
[Shrubs, will be well established and in a “young” age class at a
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minimum (therefore, not comprised mainly of seedlings that may
not survive until the following year).]

In agricultural areas, irrigation systems and soil conditions are
reestablished in such a way as to ensure successful cultivation and
harvesting of crops.

Erosion features are equal to or less than surrounding area and
erosion control is sufficient so that water naturally infiltrates into
the soil and gullying, headcutting, slumping, and deep or excessive
rills (greater than 3 inches) are not observed.

The site is free of State- or county-listed noxious weeds, oil field
debris and equipment, and contaminated soil. Invasive and non-
native weeds are controlled.

Reclamation Actions

During initial well pad, production facility, road, pipeline, and utility
corridor construction and prior to completion of the final well on
the well pad, pre-interim reclamation stormwater management
actions will be taken to ensure disturbed areas are quickly stabilized
to control surface water flow and to protect both the disturbed and
adjacent areas from erosion and siltation. This may involve
construction and maintenance of temporary silt ponds, silt fences,
berms, ditches, and mulching.

When the last well on the pad has been completed, some portions
of the well location will undergo interim reclamation and some
portions of the well pad will usually undergo final reclamation. Most
well locations will have limited areas of bare ground, such as a small
area around production facilities or the surface of a rocked road.
Other areas will have interim reclamation where workover rigs and
fracturing tanks may need a level area to set up in the future. Some
areas will undergo final reclamation where portions of the well pad
will no longer be needed for production operations and can be
recontoured to restore the original landform.

The following minimum reclamation actions will be taken to ensure
that the reclamation objectives and standards are met. It may be
necessary to take additional reclamation actions beyond the
minimum in order to achieve the Reclamation Standards.

Reclamation - General

Procedure:

The agency will be notified 24 hours prior to commencement of any
reclamation operations.
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Housekeeping:

Immediately upon well completion, the well location and
surrounding areas(s) will be cleared of, and maintained free of, all
debris, materials, trash, and equipment not required for production.

No hazardous substances, trash, or litter will be buried or placed in
pits. Upon well completion, any hydrocarbons in the pit will be
remediated or removed.

Vegetation Clearing:

Vegetation removal and the degree of surface disturbance will be
minimized wherever possible.

[Example of site-specific requirement: During vegetation clearing
activities, trees and woody vegetation removed from the well pad
and access road will be moved aside prior to any soil disturbing
activities. Care will be taken to avoid mixing soil with the trees and
woody vegetation. Trees left for wood gathering will be cut [twelve
inches or less from the ground], delimbed, and the trunks, six (6)
inches or more in diameter will be removed and placed either by
the uphill side of the access road, or moved to the end of the road,
or to a road junction for easy access for wood gatherers and to
reduce vehicle traffic on the well pad. Trees with a trunk diameter
less than six (6) inches and woody vegetation will be used to trap
sediment, slow runoff, or scattered on reclaimed areas to stabilize
slopes, control erosion, and improve visual resources.]

Topsoil Management:

Operations will disturb the minimum amount of surface area
necessary to conduct safe and efficient operations. When possible,
equipment will be stored and operated on top of vegetated ground
to minimize surface disturbance.

In areas to be heavily disturbed, the top [eight (8)] inches of soil
material, will be stripped and stockpiled around the perimeter of
the well location to control run-on and run-off, and to make
redistribution of topsoil more efficient during interim reclamation.
Stockpiled topsoil may include vegetative material. Topsoil will be
clearly segregated and stored separately from subsoils.

Earthwork for interim and final reclamation will be completed
within 6 months of well completion or plugging unless a delay is
approved in writing by the BLM authorized officer.

Salvaging and spreading topsoil will not be performed when the
ground or topsoil is frozen or too wet to adequately support
construction equipment. If such equipment creates ruts in excess of
four (4) inches deep, the soil will be deemed too wet.
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Seeding:

No major depressions will be left that would trap water and cause
ponding.

Seedbed Preparation. Initial seedbed preparation will consist of

recontouring to the appropriate interim or final reclamation
standard. All compacted areas to be seeded will be ripped to a
minimum depth of 18 inches with a minimum furrow spacing of 2
feet, followed by recontouring the surface and then evenly
spreading the stockpiled topsoil. Prior to seeding, the seedbed will
be scarified and left with a rough surface.

If broadcast seeding is to be used and is delayed, final seedbed
preparation will consist of contour cultivating to a depth of 4 to 6
inches within 24 hours prior to seeding, dozer tracking, or other
imprinting in order to loosen up the soil and create seed
germination micro-sites.

Seed Application. Seeding will be conducted no more than 24 hours

following completion of final seedbed preparation. A certified
weed-free seed mix designed by BLM (shown below) to meet
reclamation standards will be used. The following seed mix and
rates will be used on all disturbed surfaces, including pipelines and
road cut & fill slopes:

Species of Seed Cultivar App. Rate

PLS
(Ibs/ac)

The application rate shown in the table is based on [45] pure live
seeds (PLS) per square foot, drill-seeded to a depth of 0.25 to 0.5
inch, which is the method that will be used where feasible.
[However, shrub species will be seeded during the winter on the
ground surface or preferably on top of snow.] In areas that will
not be drill-seeded, the seed mix will be broadcast-seeded at twice
the application rate shown in the table and covered no more than
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0.25 inch deep with a harrow, drag bar, or roller or will be
broadcast-seeded into imprints, such as fresh dozer cleat marks.

No seeding will occur from [May 15 to September 15]. Fall seeding
is preferred and will be conducted after [September |5] and prior
to ground freezing. [Shrub species will be seeded separately and will
be seeded during the winter.] Spring seeding will be conducted
after the frost leaves the ground and no later than [May |5].

Erosion Control and Mulching:

Mulch, silt fencing, waddles, hay bales, and other erosion control
devices will be used on areas at risk of soil movement from wind
and water erosion.

Mulch will be used if necessary to control erosion, create vegetation
micro-sites, and retain soil moisture and may include hay, small-
grain straw, wood fiber, live mulch, cotton, jute, or synthetic
netting. Mulch will be free from mold, fungi, and certified free of
noxious or invasive weed seeds.

If straw mulch is used, it will contain fibers long enough to facilitate
crimping and provide the greatest cover.

Pit Closure:

Reserve pits will be closed and backfilled within sixty (60) days of
release of the rig. All reserve pits remaining open after sixty (60)
days will require written authorization of the authorized officer.
Immediately upon well completion, any hydrocarbons or trash in
the pit will be removed. Pits will be allowed to dry, be pumped dry,
or solidified in-situ prior to backfilling.

Following completion activities, pit liners will be completely
removed or removed down to the solids level and disposed of at an
approved landfill, or treated to prevent their reemergence to the
surface and interference with long-term successful revegetation. If
it was necessary to line the pit with a synthetic liner, the pit will not
be trenched (cut) or filled (squeezed) while containing fluids. When
dry, the pit will be backfilled with a minimum of 5 feet of sall
material. In relatively flat areas the pit area will be slightly mounded
above the surrounding grade to allow for settling and to promote
surface drainage away from the backfilled pit.

Management of Invasive, Noxious, and Non-Native Species:

All reclamation equipment will be cleaned prior to use to reduce
the potential for introduction of noxious weeds or other
undesirable non-native species.

An intensive weed monitoring and control program will be
implemented prior to site preparation for planting and will continue
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until interim or final reclamation is approved by the authorized
officer.

Monitoring will be conducted at least annually during the growing
season to determine the presence of any invasive, noxious, and non-
native species. Invasive, noxious, and non-native species that have
been identified during monitoring will be promptly treated and
controlled. A Pesticide Use Proposal (PUP) will be submitted to the
BLM for approval prior to the use of herbicides.

Interim Reclamation Procedures - Additional

Recontouring:

Interim reclamation actions will be completed no later than 6
months from when the final well on the location has been
completed, weather permitting. The portions of the cleared well
site not needed for active operational and safety purposes will be
recontoured to the original contour if feasible, or if not feasible, to
an interim contour that blends with the surrounding topography as
much as possible. Sufficient semi-level area will remain for setup of a
workover rig and to park equipment. In some cases, rig anchors
may need to be pulled and reset after recontouring to allow for
maximum interim reclamation.

If the well is a producer, the interim cut and fill slopes prior to re-
seeding will not be steeper than a 3:| ratio, unless the adjacent
native topography is steeper. Note: Constructed slopes may be
much steeper during drilling, but will be recontoured to the above
ratios during interim reclamation.

Roads and well production equipment will be placed on location so
as to permit maximum interim reclamation of disturbed areas. If
equipment is found to interfere with the proper interim reclamation
of disturbed areas, the equipment will be moved so proper
recontouring and revegetation can occur.

Application of Topsoil & Revegetation:

Topsoil will be evenly respread and aggressively revegetated over
the entire disturbed area not needed for all-weather operations
including road cuts & fills and to within a few feet of the production
facilities, unless an all-weather, surfaced, access route or small
“teardrop” turnaround is needed on the well pad.

In order to inspect and operate the well or complete workover
operations, it may be necessary to drive, park, and operate
equipment on restored, interim vegetation within the previously
disturbed area. Damage to soils and interim vegetation will be
repaired and reclaimed following use. To prevent soil compaction,
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under some situations, such as the presence of moist, clay soils, the
vegetation and topsoil will be removed prior to workover
operations and restored and reclaimed following workover
operations.

Visual Resources Mitigation for Reclamation:

Trees, if present, and vegetation will be left along the edges of the
pads whenever feasible to provide screening.

To help mitigate the contrast of recontoured slopes, reclamation
will include measures to feather cleared lines of vegetation and to
save and redistribute cleared trees, debris, and rock over
recontoured cut and fill slopes.

To reduce the view of production facilities from visibility corridors
and private residences, facilities will not be placed in visually
exposed locations (such as ridgelines and hilltops).

Production facilities will be clustered and placed away from cut
slopes and fill slopes to allow the maximum recontouring of the cut
and fill slopes.

All long-term above ground structures will be painted [Covert
Green] (from the “Standard Environmental Colors” chart) to blend
with the natural color of the late summer landscape background.

Final Reclamation Procedures - Additional

Final reclamation actions will be completed within 6 months of well
plugging, weather permitting.

All disturbed areas, including roads, pipelines, pads, production
facilities, and interim reclaimed areas will be recontoured to the
contour existing prior to initial construction or a contour that
blends indistinguishably with the surrounding landscape. Resalvaged
topsoil will be respread evenly over the entire disturbed site to
ensure successful revegetation. To help mitigate the contrast of
recontoured slopes, reclamation will include measures to feather
cleared lines of vegetation and to save and redistribute cleared
trees, woody debris, and large rocks over recontoured cut and fill
slopes.

Water breaks and terracing will only be installed when absolutely
necessary to prevent erosion of fill material. Vater breaks and
terracing are not permanent features and will be removed and
reseeded when the rest of the site is successfully revegetated and
stabilized.

If necessary to ensure timely revegetation, the pad will be fenced to
BLM standards to exclude livestock grazing for the first two growing
seasons or until seeded species become firmly established,
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whichever comes later. Fencing will meet standards found on page
18 of the BLM/FS Gold Book, 4t Edition, or will be fenced with
operational electric fencing.

Final abandonment of pipelines and flowlines will involve flushing and
properly disposing of any fluids in the lines. All surface lines and any
lines that are buried close to the surface that may become exposed
in the foreseeable future due to water or wind erosion, soil
movement, or anticipated subsequent use, must be removed.
Deeply buried lines may remain in place unless otherwise directed
by the authorized officer.

Reclamation Monitoring and Final Abandonment Approval

Reclaimed areas will be monitored annually. Actions will be taken
to ensure that reclamation standards are met as quickly as
reasonably practical.

Reclamation monitoring will be documented in an annual
reclamation report submitted to the authorized officer by [March
I]. The report will document compliance with all aspects of the
reclamation objectives and standards, identify whether the
reclamation objectives and standards are likely to be achieved in the
near future without additional actions, and identify actions that have
been or will be taken to meet the objectives and standards. The
report will also include acreage figures for: Initial Disturbed Acres;
Successful Interim Reclaimed Acres; Successful Final Reclaimed
Acres. Annual reports will not be submitted for sites approved by
the authorized officer in writing as having met interim or final
reclamation standards. Monitoring and reporting continues annually
until interim or final reclamation is approved. Any time 30% or
more of a reclaimed area is redisturbed, monitoring will be
reinitiated.

The authorized officer will be informed when reclamation has been
completed, appears to be successful, and the site is ready for final
inspection.
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