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Best Management Practices

This document presents best management practié#8gBfor the conservation and
protection of Greater sage-grouse and pygmy rdiathitats. BMPs are state-of-the-art
conservation and mitigation measures applied tagedprevent, or avoid adverse
environmental consequences to sage-grouse and pnadohiy habitats. BMPs can be
applied from the landscape to site-specific leegdehding on species needs. BMPs may
be simple or complex in application depending orppse and extent of application.

BMPs are presented for greater sage-grouse andypsaphit habitat protection and
rehabilitation in association with the Ruby pipeliconstruction and operation. BMPs for
sage-grouse and pygmy rabbit were identified bierewmg key literature. BMPs are
presented for landscape- and stand-level habitabgement with associated habitat
rehabilitation recommendations. Also, presentedBi@s for facility and road
construction within sagebrush steppe habitat. Bijidied to greater sage-grouse and
pygmy rabbit habitats will also benefit other sawesh-steppe dependent species.

Sage-Grouse

Sage-grouse habitat is landscape in nature. Somdations may travel over 50 miles
during their annual migration utilizing a varietiyseasonal habitats. Some populations
are non-migratory and remain in proximity of lekslanesting areas throughout the year.
A landscape level approach to sage-grouse haloiteecvation and rehabilitation is
required because of the migratory nature of sorge-gaouse populations. Sagebrush
plants provide protection and forage to sage-grtuseigh the year.

Landscape Level BMPs
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- Sagebrush-steppe landscapes should be managemeatrfet loss of habitat.
Human-induced management disturbance should bemparoed with like-manner
habitat restoration and conservation elsewhere.

- Maintain and promote large, continuous areas costgposa mosaic of sagebrush
habitats. Habitats would include various-aged stasficsagebrush, wet meadows,
seeps, riparian vegetation, and interspaced woddl&nage-grouse need several
thousands acres of sagebrush habitats to mairgHiaustaining populations.

« Sagebrush steppe management should focus on maigtéarge (> 1 cadastral
section and preferably > 20 cadastral section&e) blocks of sagebrush habitat per
Township (36 cadastral sections).

« Sage-grouse habitats are landscape in nature am@in@source agencies and
private landowners must coordinate managementtefémer an entire seasonal range
to be effective.

« Adaptive management based on habitat monitorimgégssary for success.

« Tools to restore habitat may include prescribeg fiyrazing, herbicides, and
mechanical treatments with use based on quangtatiowledge of seasonal ranges
and anticipated affects. Treatments selected shmuttle least disruptive to
vegetation and have the most rapid recovery timgpdse treatments only if
monitoring warrants action. Do not carry-out aci@m a schedule.

« Predator control should only occur if sage-grousst success is < 25%, and annual
hen adult survival is < 45% because of expensscddirage non-native predator
establishment.

« Reseed former winter range with appropriate sagéhmative grasses, and native
forbs.

- Where wildlife (deer and elk) herd objectives carnmmachieved through legal
hunting, reintroduction and expansion of populatiohlarge predators should be
encouraged.



Population Management

- Agencies need to identify leks and determine whgtbgulations are migratory or
non-migratory and if former determine migrationtesiand seasonal ranges. Lek
counts are necessary for population breeding assess.

« Wing surveys are necessary to obtain estimateaga-grouse nesting success and
juvenile:adult hen ratios. Brood counts would gdsavide information but are not as
accurate as wing surveys.

+ Routine sage-grouse population monitoring is nergde assess trends and identify
problems for populations.

- Hunting seasons and bag limits should be baseadm@fiut assessments of sage-
grouse population size and trends. Hunting maydoéige to other causes of
mortality. Stable populations that cover large arfeag limits can be liberal. If
populations are declining over three-years, bagdishould be conservative.
Harvest rates should not exceed 10% of the estihfatiepopulation. Hunting should
not occur if populations are less than 300 indigidu

« Lek information should generally be confidentiatept for 2 to 3 for public
observation in an area.

Habitat Restoration

« Landscapes targeted for vegetation treatments @h@ufirst surveyed to identify
areas which meet habitat shrub and herbaceousqaaet and height requirements.
Management then should identify limiting habitattéas and propose treatments to
mitigate insufficiencies. Post land-use activisésuld ensure compliance with
habitat objective goals.

+ Restore degraded rangelands to provide suitab&sllmg habitat including mixtures
of sagebrush, native forbs (especially legumes),grasses in seeding mix. Use
functional non-native equivalents if native forlmglayrasses are not available.

« Where sagebrush overstory is intact but understeggtation is degraded, use
appropriate techniques to open the overstory aed-geed with native grasses and
forbs to meet habitat needs.

« Prescribed fire should not be used for habitat owement in areas prone to invasion
by invasive plants such as cheatgrass unless nesasig taken to replace invasive
species with perennial forbs and grasses.

« Wyoming big sagebrush breeding habitats should balye< 20% treated within a
30-year period regardless of treatments used. fdait treatments should not occur
until the previously treated area again providetble breeding habitat. Use fire



only when it can be demonstrated that it will agkibabitat management objectives.
Herbicides should be used in a manner that willimize impacts on desirable forbs.

Mountain big sagebrush breeding habitats shoule loaly < 20% treated within a
20-year period regardless of treatments used. faait treatments should not occur
until the previously treated area again providetable breeding habitat. Herbicides
should be used in a manner that will minimize impan desirable forbs.

All wildland fires should be evaluated immediatafyer suppression to determine
need for reseeding. Reseed with an appropriateofrsagebrush, forbs and grasses.

Stand and Patch level BMPs
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Vegetation treatments should not disrupt sagebeashr if the stand meets the needs
of sage-grouse.

Prescribed fires should be no larger than 50 agittisno more that 40% of each
cadastral section being burned over a 15-year gherio

Wildfires in sagebrush steppe should be vigoroasjypressed except in areas with >
50 invasive conifer trees per acre.

Livestock grazing should be deferred for 3 yeall®wang fires for recovery of
herbaceous native vegetation.

Livestock grazing should not remove more than 25680 the annual growth of
herbaceous vegetation with grazing delayed urtgk &0 June. True rest rotation
systems should be used and winter grazing is pesfer

Crested wheatgrass seedings with < 5% sagebrusipgaover should be disked and
re-seeded in 65-foot wide strips for every 325 feigh alfalfa, sweet clover, native
bunchgrasses, and Wyoming or mountain sagebrugeaRevery 3-5 years. (Note:
Connelly et al. [2000]; The Wyoming Greater Sage«se Working Group [2003];
Rich County Coordinated Resource Management SagasérSubcommittee [2006];
The South Central Sage-Grouse Working Group [2@8d]the Wyoming Game and
Fish [2008] recommended native forbs for rehaltibtapurposes to the extend that
appropriate seed was available.)



Reseed cheatgrass dominated land with drylandalfieet clover, sagebrush
native bunchgrasses in 65-foot alternating strgpefery 325 feet. (Note: Connelly
et al. [2000]; The Wyoming Greater Sage-Grouse \Mgrksroup [2003]; Rich
County Coordinated Resource Management Sage-GBwsmmmittee [2006]; The
South Central Sage-Grouse Working Group [2007]taedVyoming Game and Fish
[2008] recommended native forbs for rehabilitapumposes to the extend that
appropriate seed is available.)

Pinion and juniper invasion controlled by cuttimgoairning individual trees.
Prescribed fire over large landscapes may destitwable habitat. Individual tree
action preserves the grass and forb understory.

Rangeland seedings of exotic grasses should beededwsing reseeded strips of
native bunchgrasses, adapted subspecies or spés@gebrush, and dryland alfalfa.
(Note: Connelly et al. [2000]; The Wyoming Gredsage-Grouse Working Group
[2003]; Rich County Coordinated Resource ManagerBeage-Grouse Subcommittee
[2006]; The South Central Sage-Grouse Working G{@@07] and the Wyoming
Game and Fish [2008] recommended native forbsefoabilitation purposes to the
extend that appropriate seed is available.)

Use of chemicals to ‘manage’ sagebrush should ea@ebmitted. If sagebrush is to be
managed to reduce density or to enhance vigor, amcdl methods are preferred.
Test plots should evaluate long-term affects orlsagh stands.

Sage-grouse have not been shown to need open Wateever, water should be
allowed to flow (seep) over the ground to encourgmgevth of succulent forbs.

Active leks per unit of area and total number ofersage-grouse counted at
prescribed (4 counts per breeding period spacédi day) intervals should be used
as the measure of success of management treatfobowged by changes in percent
bare ground, forb coverage, grass cover, and sagjeloanopy cover, and height of
residual herbaceous vegetation.

Sage-grouse pellet transects should be used tauneeaspansion of birds into vacant
or former habitat.

Breeding Habitat Management

Breeding habitat should support 15-25% sagebrustpgacover, perennial
herbaceous cover averaging > 18 cm height with% fass canopy cover and >
10% forb cover during spring.

Sagebrush habitats are variable and thereforeb simd herbaceous height and cover
requirements may vary spatially but should stilsbéicient to provide concealment
from predators. Local agencies need to determaighhand cover requirements that
are ecologically defensible.



Breeding habitats should be designated as highifyrigildfire suppression.

Non-migratory grouse where their habitat is distrdal evenly, protection and
management should consider active leks the cehtgran-around activity and use
them as management focal points. Surrounding Hadhtauld be managed as
breeding habitat within 3.2 km of occupied leks.

Non-migratory grouse where their habitat that isdistributed evenly, should
consider active leks the center of year-aroundriigi@nd use them as habitat
management points. Surrounding suitable habitatldime managed as breeding
habitat and be protected for up to 3 miles fronivadeks. Monitoring should
identify nesting and brood-rearing habitats fortpotion.

For migratory populations, protect breeding andingsabitats within 11 miles of
leks in a similar manner as for non-migratory hirds

Where large-scale habitat loss (> 40% of origimakling habitat) has occurred,
protect all remaining habitat from additional loB&habilitate degraded habitat.

During periods of extended drought, reduce livdstaambers and/or change
livestock, wild ungulates, and wild horse managemnresuch a way as to maintain
cover requirements during nesting and broodingseas

Summer-late brood-rearing habitat management

Avoid land management practices which reduce soiktare, increase erosion, cause
invasion of exotic species, and reduce forb abuceland diversity.

Avoid removing sagebrush within 985 feet of sagauge foraging areas along
riparian zones, meadows, lakebeds, and farmlanédssinecessary to achieve habitat
management actions.

Avoid the use of highly toxic insecticides (e.gganophosphorus and carbamate) in
brooding areas (Blus et al. 1989). Use less taxsedticides.

Avoid affecting wet meadows and springs by develgpivestock watering sources
unless the project is designed to provide free maatd wet meadows for sage-grouse
use.

In areas with shrub-canopy cover > than 35%, useharecal treatments (bush
beating) to create strips 15—25-feet wide to creagebrush age-class diversity.

Prescribed fire or herbicides may be used to ci@atesaic of openings in mountain
sagebrush and mixed shrub communities where sluvdr ¢s > 35%.

Construct water developments with escape rampsajacent to sage-grouse
habitat if needed.



« Modify developed springs and other water sourcesgtore natural free-flowing
water and wet meadow habitats.

Winter Habitat Management

- Maintain habitat on a landscape scale. Sagebtasd sover of 10-30% with
heights of 10-15 inches are needed. These aredsghr priority for wildfire
suppression.

« Protect unburned sagebrush stands within burnes &rem disturbance and
manipulation.

- Protect all remaining winter habitat in areas Viéilge scale habitat loss (40% of
original winter habitat).

+ Reseed former winter range with appropriate sagehmrasses, and forbs.

« Prescribed fire should not be larger than 50 aanelsonly burn < 20% of habitat
within any 20-30 year period.

Facility Construction within Sage-Grouse Landscapes
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Place structures and other developments as to mz@inabitat fragmentation. Use
currently disturbed areas and cluster structurgmasible. Avoid leks and brood-
rearing habitat.

Avoid facilities in sensitive habitats such as |dk®od-rearing habitat and winter
habitat. Disturb the smallest area possible totm@estruction needs. Avoid
disrupting continuous stands of sagebrush. Usstiegifacilitate sites for new
construction. Minimize roads and road travel.

Develop a plan to located structures >3.3 milesfextive leks and brood-rearing
habitat. Human activity should be avoided in eanlyrnings and late evening when
leks are active.

Avoid tall structures such as powerlines that pitevperch sites for raptors within 3
km of seasonal habitats. If tall structures areeesary and for existing structures use
appropriate means to prevent raptor use. Condings in existing roads or utility
corridors. Bury all lines or use fixtures to discage raptors from perching. Un-used
powerline poles should be removed.

Develop travel management plans which would allomskasonal closures and
restrict vehicle speed in sage-grouse habitat. deonstructing new roads. Reclaim
abandoned roads. No roads should be constructethvgit3 miles of all active leks.
Existing roads within 3.3 miles of active leks slibave seasonal closures between
March 1-June 20. Primary and secondary roads al#gmnatic because of high
vehicle use and high speeds. Reduce approved gedgeked as necessary. Prohibit
off-road vehicle travel.

Only construct fences which are needed and makesikée as possible using
permanent flagging on the top wire. Fences shoane lonly 3 stands with the top
and bottom being barbless wires. Metal fence pargtbetter than wood posts as they
discourage raptor perching. Remove fences thai@raeeeded.

Minimize noise during breeding and brood-rearingseas. To minimize the effects
of continuous noise on bird populations, reducsadtevels to 49 dBA or less,
particularly during the bird nesting season. Camtst@ise generators should be
located far enough away from sensitive habitaté siscgrouse leks that the noise
which reaches those habitats is less than 49 dBA.

Contain dust from roads and other areas during-gemese seasonal habitats.

Consider appropriate off-site seasonal habitatgatiibn to off-set project-site
construction impacts.

Use soil-conserving practices. Stockpile topsmilrEclamation purposes. Use
appropriate means to minimize wind and water erosio



* Reclaim disturbed areas as soon as possible. Aarding monocultures. Carefully
plan for a complex of vegetation that reflects dheersity of plant species and
habitats in the surrounding area. Reseed with lgeaktic seed stock, if available,
and avoid using nonnative plant species that coenpgh native species. Provide
topography similar to the surrounding area to pewvnicrosites that promote a
mosaic pattern. Seed mixtures should include sagbliproper taxon), and native
grasses and forbs.

* Develop an integrated weed management plan to abateus weeds and invasive
plants.

Pygmy Rabbit

Pygmy rabbits are habitat specialized in that tiegyire adequate sagebrush cover and
suitable soil for burrowing. Pygmy rabbit popubsis are functional from the patch to
stand level in spatial extent. Sagebrush plantgigegprotection and forage to pygmy
rabbit throughout the year. Deep, sandy loam sodsecessary for burrowing.

Pygmy Rabbit Habitat Management
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- Habitat decline has resulted from habitat fragntetiaand decline of suitable
sagebrush cover from urbanization, agricultureedteck grazing, invasive weeds,
and improper wildland fire management. Habitaspreation is critical as the rabbit
has a narrow niche almost exclusively dominateti Wity sagebrush with having
deep soils. Important secondary shrubs are hittshp rabbitbrush, and threetip
sagebrush.



Mapping of habits and populations is importantdaservation because it helps to
predict areas where the species may occur, eithiegrdly or in the future.

Manage habitat to increase pygmy rabbit abundandealetribution. Enhance areas
with existing populations to increase numbers. Bxpaabitats attributes outward
from existing habitats. Management prime habietuce potential for harm by fire,
livestock, hunting, and other activities. Determihe amount of habitat needed to
support recovery of populations. Create areastseifar habitat through proper
restoration/rehabilitation. Develop corridors tanect populations.

Maintain and protect habitat with mean sagebrusghhef 34 inches, average cover
of 32%, and average soil depth of 20 inches. Higghareas have tall, dense shrub
cover with thick canopy cove. Basin big sagebragstritical.

Rabbits spend much time within 100 feet of a burrespecially during winter. Will
venture up to 1650 feet from burrow. May dispersesaerable distances during
breeding season, moving > 2 miles.

Forage preference is almost exclusively big sagdbiuwinter months. Sagebrush
also makes up large portions of diets during othenths but it may also be
supplemented with horsebrush, rabbitbrush, fougveiatbrush, shadescale, snake
weed, and grasses and forbs. In captivity, rabliitseat a wide variety of plants.

Critical habitats need protection from may needeqution livestock grazing and
agriculture development.

Reduce risks and hazards for destructive wildiivays to accomplish this includes
fuels management including breaks and green spipsjty suppression areas,
improve fire response readiness, and reduce ke ri

Conduct fall/winter burrow surveys to determine plagion trends. Examine areas
know to have rabbits and also areas of potentidditaccurrence. Identify areas that
should be management as pygmy rabbit habitat. Moh#bitat conditions.

Manage predators by keeping records of occurrangebers, and locations.
Predication control may be necessary.

Establish populations in new areas with suitablathtiusing wild-caught or captive
reared animals.

Cooperate with appropriate agencies and landowoesgstain existing populations
and establish new populations. Develop managenians.p
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Pygmy Rabbit Habitat Rehabilitation

- Sagebrush habitat needs to be restored or reladbditvhere necessary. Seedings
and plant succession can be used to expand habkabw populations and where
historic populations occurred. The seeding mix &hmclude a large proportion of
big sagebrush, small mix of other shrubs, and eajrasses and forbs adapted to the
site.

- Habitat rehabilitation should first focus on knoameas of pigmy rabbit populations.
Secondary areas would be those with suitable sageland soil characteristics with
low population numbers. Areas with suitable sbils supporting other vegetation
would be lower priority unless adjusted to occupheditats.

« Nature preserves should be established where pgamdare small and fragmented.
Corridors of sagebrush cover should be creatednaect the preserves. Buffer areas
of several acres around preserves need to be gekénd maintained.

- Work cooperatively with land managers to maintainestore habitat. Develop plans
for long-term efforts.

« In areas where pygmy rabbits occur maintain, daafiesagebrush stands with grass
understory on deep, sandy-loam soil.
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