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Record of Decision

RECORD OF DECISION FOR
THE WASHAKIE RESOURCE
MANAGEMENT PLAN

This document records the decisions made by the Bureau of Land
Management (BLM} for managing approximately 1.23 million surface-acres of
public land and approximately 1.6 million acres of federal mineral estate in
the Washakie Resource Area.

DECISION

The decision is to select and approve the attached resource management
plan for the Washakie Resource Area. The attached plan also fulfills the
requirement for the Rangeland Program Summary. Copies of the documenis
on which this plan is predicaied, including the draft Washakie Resource
Management Plan/Environmental Impact Statement {RMP/EIS) and the
Proposed Washakie RMP/Finat EIS, may be viewed at the Washakie Resource
Area office.

The seiection and approval of the Washakie RMP is based on the
consideration of four planning issues (Affects on Vegetative Resources,
Special Designations, Affects on Water Resources, and Adequacy of Resource
Accessibility and Manageability), the analysis of environmental impacts of five
alternative management plans, public comments, and consultation with
federal, state and local government agencies. The attached plan is the
proposed RMP found in the Washakie RMP/FEIS published in November 1987.
It represents the BLM’'s preferred management plan alternative for the
Washakie Resource Area and the environmentally preferred alternative in
terms of minimizing environmental impacts and guiding the uses of the public
lands in the resource area.

The BLM's recommendations to the Secretary of the Interior on the Cedar
Mountain, Honeycombs, Alkali Creek, Medicine Lodge, and Trapper Creek
wilderness study areas (WSAs) are being made in the Final Washakie
Wilderness EIS and are not a part of this document at this time. The decisions
regarding wilderness are ultimately made by Congress and will be
incorporated into this plan at a later date. A detailed description and analysis
of wilderness issues are in the Washakie Wilderness EIS.
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SPECIAL MANAGEMENT AREA
DESIGNATIONS

Approximately 11,200 acres are designated as the Spanish Point Karst Area
of Critical Environmental Concern.

About 241,000 acres on portions of the west slope of the Bighorn Mountains
will be designated as a Special Recreation Management Area (SRMA).

About 58,000 acres along the Bighorn River from the Wedding of the Waters
downstream to Shell Creek also will be designated as an SRMA.

The remainder of the resource area (about 934,000'acres),\;vill be designated
as an Extensive Recreation Management Area (ERMA).

PROTESTS RECEIVED

During the 30-day protest period on the Washakie proposed RMP/FEIS, two
protests were received. Mr. Lynn Jacobs submitted a protest related to the use
of the public lands for livestock grazing. Mr. Jacabs later stated he was not
protesting the plan but was offering additional commenis. A protest was
received from the Rocky Mountain Oil and Gas Association (RMOGA) on two
issues: the BLM's authority to impose use stipulations on federal cil and gas
leases issued on split estate lands, and the BLM's apparent failure to use its
withdrawal authority instead of a leasing closure to preclude the issuing of
oil and gas leases in the Spanish Point Karst ACEC. The protest {both issues)
was resolfved and had no affect on the Washakie RMP decisions. As part of
this resclution, it is affirmed that, at the time Applicaticns for Permit to Drill
(APD) are submitted for split estaie lands, “Negotiations among the surface
owner, operators and the BLM may be undertaken to incorporate specific
needs of the surface owner.”

During the public comment and protest periods for the Washakie RMP/E!S,
it was brought to our attention that there is confusion and misunderstanding
about the types and extent of ocil and gas exploration and development
activities considered during development of an RMP. To help alleviate this
situation, we have included an appendix, Appendix A—OQOil and Gas
Operations, to the approved Washakie Resource Management Plan {attached).
This appendix is a summary description of ¢il and gas operations considered
during the Washakie RMP/EIS process.

ALTERNATIVES CONSIDERED IN DETAIL

Five alternative plans were considered in detail in the RMP/EIS. All the
alternatives are multiple-use oriented. Each alternative provides for resource
production and environmental protection.

Alternative A is the continuation of current management (no action). This
alternative would continue the existing management and uses of the public
lands and resources at their present levels.

Alternative B emphasizes developing and using natural resources. It still
provides for environmental protection but the major emphasis is on resource
development.
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Alternative C provides more emphasis ¢n the protection of the environment
than either Alternative A or Alternative B, but it still allows resource use.
Alternative C is the same as the preferred alternative with three exceptions:
the management prescriptions for leasable minerals (oit and gas), wild horses,
and watershed.

Alternative D emphasizes the protection and enhancement of envircnmentai
quality. It limits uses and development of resources that do not protect or
enhance the quality of the natural environment.

The preferred alternative generally allows rescurce use with greater
emphasis on protection of the natural environment than Alternatives A or B.
The preferred alternative is made up of the management prescriptions for wild
horses and watershed management from Alternative D, a combination of
leasable mineral prescriptions from Alternatives B, C, and D, and the remaining
resource management prescriptions from Alternative C.

The approved Washakie Resource Management Plan is essentially the
preposed plan described in the final EIS and the preferred alternative
described in the draft EIS, with some changes as a result of public comment.

ALTERNATIVES ELIMINATED FROM
DETAILED STUDY

Three management options considered but eliminated from detailed study
are described in the draft Washakie RMP/EIS. The elimination of livestock
grazing from all public lands in the resource area was considered as a possible
method of resoiving some of the planning questions related to the vegetative
resources issues. Ceasing the harvest of all forest products was considered
.as a means to eliminate the loss of certain types of wildlife habitat. The use
of options that proposed maximum, development, production, or protection
of one resource throughout the planning area, at the expense of other
resources was considered but was deemed unreasonable. A fourth option, that
of no leasing of oil and gas throughout the planning area, was considered but
was not described in the draft RMP/EIS. This oversight was corrected in
appendix M of the proposed RMP/FEIS.

PUBLIC PARTICIPATION

A public participation plan was prepared to ensure that the public would
have numerous opportunities to be actively involved in the planning and
environmental process. Both formal and informal input have been encouraged
and used. Input from the public was gathered using several methods, inciuding
direct mailings, news releases, meetings, interviews, and the formal comment
periods of the planning process.

Questionnaires were sent to approximately 650 persons in January 1983.
The purpose of the mailing was to identify the issues irn the resource area.
In February 1983, a notice of intent to prepare a plan was published in the
Federal Register. In June of 1984, a news release was issued and a notice mailed
to 813 individuals, companies, groups, and governmental agencies to solicit
views and comments on a set of proposed planning criteria. in November 1984,
a letter requesting comment was mailed to 134 entities considered to have
interests in mineral resources. A Federal Regisier notice and news release
followed in February 1985 requesting comments specifically from anyone who
may have inierests in the coal resources of the Washakie Resource Area.

3
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The Worland District Advisory Council has been kept apprised of the RMP
progress and their comments and recommendations have been solicited and
used. The members of the Council toured a portion of the Washakie Resource
Area during a meeting on August 20, 1986, and viewed examples of the
concerns identified in the plan. In two subseguent meetings, on December 12,
1986, and March 10, 1987, the councii discussed the Washakie RMP/EIS and
the draft Washakie Wilderness EIS.

Each operator of a grazing allotment has been contacted either in person
or in writing to discuss the categorization of his aflotment.

Formal and informal meetings have been held with many members of the
ranching and minerals industries and with other interest groups and agencies.
A summary of comments generated from these meetings is on file in the
Washakie Resource Area office.

The ninety-day public comment pericd on the draft RMP/EIS and the draft
Wilderness EIS ended February 19, 1987. During that period, a formal public
hearing was held covering both the draft RMP/EIS and the draft Wilderness
EIS. The Environmentai Protecticn Agency (EPA) notice of filing of the
proposed RMP/FEIS was published in the Federal Register on November 13,
1987 and the thirty-day protest period ended December 14, 1987.

A detailed description of the public involvement in the planning process,
including the comments made on the draft RMP/EIS, is in chapter 5 of the
proposed RMP/FEIS.

PLAN EVALUATION, MONITORING AND
MITITATION

Evaluation and Monitoring

The actions identified in the resource management plan and initiated by the
BLM, and those actions initiated by the public, will be tracked to determine
if the management objectives of the RMP are being met, The effectiveness of
the RMP determinations and related management prescriptions will be
evaluated. If evaluation indicates that the RMP is not working as expected or
the situation in the Washakie Resource Area changes, an amendment or
revision of the RMP may be necessary.

Mitigation

The Washakie RMP provides the framework and guidance to make
management decisions for the Washakie Resource Area. All decisions made
under this plan will require adequate consideration of all affected resources
and uses prior to implementation. All practicable measures wiil be taken toc
gnsure that adverse impacts are mitigated in a manner consistent with the
measures identified in the plan. The mitigating measures identified in the pian
may be modified or expanded through environmental analyses for site-specific
actions.
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CONSISTENCY

This planis consistent with the plans, programs, and policies of other federal
agencies, state, and local governments, and those of the Department of the
Interior and the Bureau of Land Management.

9-2-%%

Date

Hillary Oden
Wyoming State Direflor
Bureau of Land Management
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Resource Management Plan

RESOURCE MANAGEMENT PLAN FOR THE
WASHAKIE RESOURCE AREA

INTRODUCTION

This resource management pian {(RMP) sets
forth the general land managementand use deter-
minations for guiding and controlling future man-
agement actions in the Washakie Resource Area
{map 1). This plan was prepated in accordance
with the requirements of the Federal Land Policy
and Management Act (FLPMA) of 1976 and the
National Environmental Policy Act (NEPA) of
1969.

All land and resource uses and activities in the
planning area must conform with the decisions,
and terms and conditions of use described in this
plan. Detailed decisicons for the implementation of
specific projects will be made through activity
planning and environmentzl review that will be
completed prior to the implementation of the proj-
ect. Likewise, the authorization of specific uses
will be predicated in conformance with ptanning
decisions and completion of environmental
review.

This document aiso fuifills the requirement for
arangeland program summary for livestock graz-
ing in the Washakie Resource Area. The environ-
mental impact statement (EIS) for livestock graz-
ing is embodied in the EIS for the Washakie RMP.

Descriptions of the existing environment and
the environmental consequences of all uses of the
public iands in the planning area were previously
addressed in the Washakie RMP/EIS and are not
discussed in this document.

PLANNING AND
MANAGEMENT DECISIONS

Wilderness Study Areas

The Washakie plannmg area contains five wil-
derness study areas (WSAs). The BLM will make
preliminary recommendations as to the sultab|llty
or nonsuitability of each WSA for inciusion in the
National Wilderness Preservation System, based
on wilderness study reports and a final wilderness
environmental impact statement. Those recom-
mendations will be submitted to Congress
through the Director of the Bureau of Land Man-
agement, the Secretgry of the Interjor, and the
President. Whatever:; wilderness decisions are
made by Congress will be made a part of the RMP.
The detaited analyses and alternative manage-
ment prescriptions for the WSAs are presented in
the draft Washakie Wilderness EIS (the supple-
ment to the draft Washakie RMP/EIS).

Spanish Point karst Areas of
Critical Environmental Concern

Resource Managemeént Objective

To manage the 11,200-acre Spanish Point Karst
Area of Critical Environmentai Concern (ACEC)
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RESOURCE MANAGEMENT PLAN

to protect important cave resources, sinking
stream segments, groundwater quantity and quai-

ity

. Management Actions

. The Spanish Point Karst area (map 2} is desig-
nated an area of critical environmental concern.

All roads and vehicle trails in Dry Medicine
Lodge Canyon above the dugway, will be closed
and rehabilitated where accelerated erosion is oc-
curring. Additional off-road vehicle (ORV) restric-
tions will be applied as described in the ORV dis-
cussion in this plan.

Logging and heavy equipment use restrictions
will be applied on steep slopes and siream buffer
ZONes.

The use of insecticides and herbicides will be
considered on a case-by-case basis and, if
approved, will be conducted under the following
guidelines:

Noxious Weed Control -

1. Before chemical control of noxious weeds is
approved by the BLM thorough considera-
tion will be given to all forms of physical and
biclogical control, including, but not limited
to hand pulling, the use of hand tools, mow-
ing, prescribed burning, livestock grazing,
and the use of insects.

2. lfchemicalapplication is determined to be the
most economically acceptable and feasible
method of control, the proposal shall detail
the arees of infestation, the type and method
of chemical control, the proposed location of
any mixing facilities or storage tanks around
the area, and a plan for the containment and
clean-up of accidental spills of the chemical.

Aerial spraying will be discouraged.

The applicator will be required to conduct
pre- and post-appiication water quality sam-
pling to detect and control any surface water
contamination that may occur.

Grasshopper Control

1. The preferred method of grasshopper infesta-
tion control will be biclegical, using the bac-
terium Nosema locuste.

2. If the Spanish Point Karst ACEC is within the
boundaries of an Animal Plant Health Inspec-
tion Service (APHIS) designated economic

grasshopper infestation zone, it will be flagged as
a “no spray” area.

The use of silvicultural chemicals will be proh-
ibited.

Basal vegetative cover will be managed to max-
imize (or maintain) ground cover in good or better
ecofogical condition, commensurate with the
potential of the ecoclogical site.

A withdrawal from the nondiscretionary land
laws, including mining claim location under the
General Mining Law of 1872, will be pursued for
the entire 11,200-acre ACEC pursuant to section
204 of FLPMA. The withdrawal will involve the fed-
eral mineral estate under private surface and
under federal surface administered by the Forest
Service (FS) and the BLM.

Agreements for the cooperative management
of surface activities in watersheds on FS-admini-
stered and private lands will be pursued within
and adjacentto the ACEC. To the extent possible,
management prescriptions for these lands and
those administered by the BLM will be compati-
ble.

Minerals Management

Resource Management Objective

To continue to provide apportunities for the
location, leasing, sale, exploration, development,
and use of mineral resources consistent with cur-
rent laws, regulations, and policies, including
those related to environmental protection.

Management Actions

Leasable Minerals

Cil and Gas. All public lands not formally closed
to leasing are open for consideration for explora-
tion and development of oil and gas.

Qil, gas, and tar sands will be leased under the
guidance for mitigating surface-disturbing activi-
ties in the Wyoming BLM Standard Oil and Gas
Lease Stipulations (map 3).

After the issuance of a lease, reasonable and
necessary conditions of approval will be applied
to applications for permit to drill {APDs), Sundry
Notices and any other use authorizations, to pro-
tect resource uses and values, consistent with the
original intent of the lease. At the time the APD
ts being reviewed, negotiations among the sur-
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RESOURCE MANAGEMENT PLAN

face owner, operators, and the BLM may be under-
taken to incorporate specific needs of the surface
owner.

In the event exploration activities result in pro-
ducing oil or gas wells, specific mitigation require-
ments for impacts to surface resource values will
be developed, based on environmental analyses
of plans of operation or development.

Approximately 11,200 acres of federal mineral
estate in the Spanish Point Karst ACEC will be
closed to leasing.

Approximately 86,100 acres of federal mineral
estate will be leased with a “no surface occupan-
cy” restriction to protect important wildlife habi-
tat, and cultural and recreation sites.

Approximately 985,800 acres of federal mineral
estate will be leased with seasonal restrictions to
protect important wildlife habitat.

Approximately 520,000 acres of federal mineral
estate will be feased with other standard surface
protection restrictions applied.

Contingency plans for the release of hydrogen
sulfide gas {“sour gas”) are reguired for alfl drilling
proposals which penetrate a known or suspected
hydrogen sulfide-bearing formation.

Refer to appendix A for a description of activ-
ities related to the expioration, development, and
production of ail and gas.

Coal. Coal exploration will be allowed under the
guidance mitigating for surface-disturbing activi-
ties in the Wyoming BL.M Standard Oil and Gas-
Lease Stipulaticns. If an application for a coal
lease is received sometime inthe future, an appro-
priate land-use and environmental analysis,
including the coal screening process, will be con-
ducted to determine whether or not the coal areas
applied for are acceptable for development and
for leasing consideration. The RMP will be
amended as necessary.

Geophysical Exploration

All proposais for geophysical exploration will
be evaluated on a case-by-case basis. Suitable
surface protection measures based on the guid-
ance for mitigating surface-disturbing activities in
the Wyoming BLM Standard Qil and Gas Lease
Stipulations, and access restrictions (ORV desig-
nations) will be applied. Generzally, geophysical
exploration will not be allowed on BLM-admini-
stered surface that is closed to oil and gas feasing.

12

Locatable Minerals

Alt public lands not formally withdrawn or seg-
regated from mineral entry will be open for the
exploration and develobment of locatable miner- -
als. If necessary, areas of special interest or high
sensitivity will be formally withdrawn from min-
eral entry. In other situations, the regulations
listed in 43 CFR 3809 and agreements made with
the state of Wyoming pursuant to those regula-
tions will be applied to reduce unnecessary and
undue degradation of resources as a result of min-
ing.

if necessary, additional areas with special
values may be proposed for withdrawal from min-
eral location on a case-by-case basis.

Abandoned mine sites will be recommended for
reclamation under the Abandoned Mined Land
Program {map 4).

Saiable Minerals

Saies and free use of salable minerals, such as
sand and gravel, will occur in existing pits along
the Bighorn and Nowood rivers and near Mand-
erson and Ten Sleep. Any proposals for new mate-
rial extraction sites will be subject to site specific
analysis prior toc approval.

Geclogic Landmarks

Important gecologic landmarks, including 14
known sites totaling ahout 150 acres, wiil be pro-
tected through the use of surface protection stip-~
ulations and discretionary management author-

ity.
Land and Realty Management

Resource Management QObjective

To provide opportunities for the long-term use
of public lands and to provide for the disposal of
public lands, consistent with current laws, regula-
tions, and policies, inciuding those related to envi-
ronmental protection.

Management Actions

The disposal of public lands (e.g., transfer from
the administration of the BLM to other federal
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agencies, or local or state governments, or dis-
posal through methods such as desert land entry,
public sale, exchange, state of Wyoming indem-
nity selection, or Recreation and Public Purposes
leases or patents, will be considered on a case-by-
case basis (map 5).

Prior to any disposal action, lands will be eval-
uated for compliance with the disposal criteria
listed in appendix B of the proposed Washakie
RMP/FEIS.

The use of disposal cr exchange to resocive
cases of agricultural trespass will be reviewed on
a case-by-case basis.

The acguisition of non-BLM-administered
lands to achieve management objectives will be
considered on a case-by-case basis.

Public water reserves withdrawn under Secre-
tarial Order 107 and other classification orders
will be reviewed to determine if they meet the
retention requirements of legal opinions of the
solicitor of the Department of the Interior and of
the agreement made between the Department of
Justice (for the Department of the Interior) and
the state of Wyoming regarding the adjudication
of waterrightsinthe Bighorn Riverdrainage. With-
drawals will be terminated on thase public water
reserves that do not meet the retention reguire-
ments.

Existing transportation and utility routes for
roads, pipelines, and power lines will be desig-
nated as right-of-way corridors, which would be
the preferred location forexisting and future right-
of-way grants {(map 6}. Right-of-way corridors will
include:

—Major linear rights-of-way zones, and

—Major short segment linear rights-of-way

zones {as in oil fields).

Approximately 1,089,000 acres will not be
included in designated corridors but will be avail-
able for rights-of-way under certain circum-
stances. Within this area, threatened and endan-
gered species habitat will be classed as
right-of-way exclusion areas. Right-of-way avoid-
ance areas will include:

—The Spanish Point Karst ACEC

—Potential threatened and endangered species

hahitat and wetland/riparian habitat

—The Medicine Lodge, Renner, and Billy Miles

wildlife HMUs

—Semiprimitive nonmotorized areas, and

—Cultural resource sites.

Power line construction will not be allowed
within one-half mile of bald eagle nesi{s. Power
line construction in sensitive wildlife habitats and
across streams will be required to incorporate
standard or special design features 1o reduce bird
collisicns and reduce impacts to habitat, Addi-

14

tional power line construction limitations will be
applied on a case-py-case basis in special situa-
tions to reduce bird collisions.

Classification and Multiple Use Act retention
and disposal classifications (orders W-12616 and
W-12617) on approximately 144,500 acres in Hot
Springs County will be terminated. .

The administrative site withdrawal associated
with Worland's Green Hills Municipal Golf Course
will be terminated to allow the city to apply for a
Recreation and Public Purposes patent.

Forest Management

Resource Management Objective

To enhance watershed, wildlife, and forest
values through the maintenance of a viable and
healthy timber base.

Management Actions

Fuelwood will not be harvested in riparian areas
unless conducted to improve fish and wildlife hab-
itat. Cottonwood will be protected for wildlife
needs and will not be sold for fuelwood.

Within-the areas classified as commercial fore-
stland, timber harvesting will be conducted in a
manner that will protect and benetit watershed,
wildlife, and wetland/riparian habitat values.

Slash resulting from timber harvesting will be
lopped and scattered, roller chopped, or burned
to provide watershed protection, nutrient recy-
cling, and wildlife habitat improvement.

Silvicultural practices will be allowed in elk calv-
ing areas if such practices will benefit the calving
areas.

A precommerciai thinning backlog on 450 acres
of commercial forestland will be eliminated and
future backlogs will be avoided by regular thin-
ning of all overstocked stands when they reach
the 20- to 30-year age class.

A reforestation backlog on 200 acres of
unstocked forestland will be eliminated. Addition-
ally, all timber stands that are harvested and are
not reestablished by natural regeneration will be
planted with conifer species.

The West Slope Forest Management Plan will
be developed based on a comprehensive review
of all forest related resource needs.

The harvest of forest products and other vege-
tative treatments will be considered on all forest
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and woodland aresas to accomplish wildlife,
watershed, and forest management objectives.
Harvesting and other practices wiil be designed
to accomplish one ar more of the following:
—Improve wildlife cover and other hahitat con-
ditions
—Maintain existing levels of thermal cover for
wildlife
—Increase forage production for wildlife or live-
stock
—Compensate for loss of wildlife habitat
because of natural tree mortality
—Harvest stands with heavy tree mortality and
fuels accumulation
-—Increase aspen cover
—Increase timber stand diversity and age struc-
ture
—Reduce fire danger
—Increase recreational opportunities in
healthy, vigorous timber stands
—Provide fuelwood cutting opportunities
—Improve health and vigor of vegetation in
stream buffer stands
—Prevent the transport of sediments and har-
vesting debris to ephemeral and perennial
streams
—Allow the pre-harvested watershed condition
to be reestablished through reforestation.

Actual harvest levels will be based on treat-
ments needed to meet management objectives.
Allowable cut figures, when calculated, will
reflect the level of harvest needed to develop and
maintain the desired structure of the forestland
base. Forest products including fuelwood and
posts and poles, will be harvested.

Commercial forest vegetative treatments will
consistofclearcutsandshelterwood cutsiniodge-
pole pine, and selective or shelterwood cuts in the
various other coniferous types. The annual har-
vest wiil come from lodgepole pine and from other
coniferous types.’

Woodland treatments will be done primarily in
aspen and juniper stands. The objective of aspen
stand treatments will be to revitalize decadent
stands, increase stand density, and increase can-
opy cover. Juniper stands will be managed to pro-
vide improved wildlife habitat and forage condi-
tions.

Various management techniques will be
applied to attain the management goals of timber
production and enhancement of other resource
values if traditional forms of logging are not pos-
sible or if stands are not purchased when offered
for sale. These may include:

—Helicopter logging

—Burning instead of logging

—Disease treatment by spraying
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—Spraying of grasses and shrubs to eliminate
competition with tree species.

Wild Horse Management

Resource Management Objective

To reduce damage to range developments, soil
andvegetation, and to reduce competition for live-
stock and wildlife forage.

Management Actions

All the wild horses in the Zimmerman Springs
Wild Horse Herd Area will be removed from the
area and will be made available for adoption
through the BLM's “Adopt-a-Horse Program” or
be relocated to another designated wild horse
herd management area.

Range and lLivestock Grazing
Management

This section of the pfan is also the Range Pro-
gram Summary (RPS) for the Washakie Resource
Area. The principal purposes of the RPS are to.
(1) announce to the public the results of the live-
stock grazing portion of the resource manage-
ment plan/environmental impact statement; (2)
inform the public of the BLM's rangeland
resource management objectives for the allot-
ments in the Washakie Resource Area; and (3)
document publicly the actions intended to
achieve those objéectives.

Resource Management Objective

To provide forage for livestock grazing, to
reduce conflicts between livestock grazing and
other resource uses, and to improve ecological
range condition.

Management Actions

General Management Actions

Management actions will be implemented to
accomplish the fong-term objectives of good or
better range cendition on an estimated 960,000
acres of public land. Among the actions that will
be used are those listed in appendix B.
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Total authorized livestock grazing use will not
exceed 143,000 AUMs annually.

Seasons of use, number, kind and class of live-
stock will be established on those allotments that
currently have no season of use or number of live-
stock designated. These will be established as the
current term permit/leases expire or when allot-
ment management plans or management agree-
ments are implemented.

Authorized grazing use will be permanently or
temporarily adjusted for the 300 to 500 acres
taken out of production each year by mineral pat-
ents, otherdisposals, and other permanentortem-
porary uses.

Where appropriate, the BLM will assist the Wyo-
ming Game and Fish Department (WGFD) in
accomplishing the Department’s management
objectives for wildlife HMUs and other important
. habitats. Actions that may be employed inciude
habitat improvement projects, reducing or elimi-
nating livestock grazing, or other practices that
will help meet management objectives and en-
hance the quality of these habitats.

Approximately 2,000 animal unit months
(AUMSs) of forage traditionalty used when permit-

tees trail their livestock from one pasture or allot-
ment to another, but that are not allocated to spe-
cific allotments, will be allocated for trailing in the
Worland-Ten Sleep, Nowater, Rome Hill, and Cot-
tonwood stock driveways.

Access on the South Trapper Rim, South Bro-
kenback, and North Brokenback roads and a
crossing of the Nowood River between Ten Sleep
and Box Elder Ranch will be acquired, to facilitate
range management and other uses of the public
lands.

Allotment Management Plans {AMPs) and
Management Agreements

The eighteen existing AMPs will be ravised if
necessary, andimplemented. New Allotment Man-
agement Plans or management agreements will
also be develeped and implemented. These activ-
ities will take place at an average rate of three al-
lotments per year. The priority for implementing
and revising these plans is listed in table 1.

TABLE 1

PRIORITY LIST FOR
CATEGORY “I1” ALLOTMENTS

Aliotment Name

Priority Allotment Number
01 0005 Southside Group
02 0143 Medicine Lodge
03 0148 Renner Individual
04 0003 Farks
05 0066° Meyers Spring
06 0217 East Alkali
07 0218 West Alkali
08 0064 Spanish Point
09 0158 Seaman
10 0142 Individual
11 0058 Mathews Ridge
12 1535 South Shell Group
13 2506 Dye
14 0C48 Neiber
15 0175 Upper Brokenback
16 0177 Red Springs Rock Butte
17 0178 Mountain
18 0125 East Side Summer
19 c124 West Side Summer
20 0123 Buffalo Sand Point
21 0004 Gapen Hyait
22 0095 Forks
23 0084 Red Hills
24 0092 Paint Rock Canyon
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TABLE 1 (Continued)

PRIORITY LIST FOR
CATEGORY “I1” ALLOTMENTS

Priority Aliotment Number Allotment Name
25 1507 Mountain
26 Q002 Weber Lower
27 0031 Brokenback
28 0188 Small Pasture
29 0189 Jolly Pasture
30 0190 Turner Pasture
31 0195 Lower Black Mountain
32 2512 Janes
33 0127 Otter Creek Pastures
34 0130 Lower VS
35 0131 High Camp
36 0012 Big Trails Group
37 0084 Trapper Creek
38 0069 Mahogany Butte
39 0118 Big Bend Commaon
40 0059 Mud Creek
41 0182 Buttes
42 0501 Kirby Creek
43 0203 Tobes Pastures
44 0206 Bear Creek
45 0562 Gardner Badlands
46 0589 Kirby Creek
47 1511 Lake Ridge
48 1513 Black Mcuntain
49 1526 Sabin
50 1536 White Creek
51 2005
52 2007
53 2503
54 2507
55 2508 Peak Pasture
56 2514 V-H Draw
57 2525
58 2536 Basin
59 2538
60 2552
61 2554
62 2556
63 2558
84 2559

Range Projects

Any new range projects proposed will be sub-
jected to economic and environmental analyses.
Adequate information to determine the economic
benefits and costs and the environmental conse-
guences will be collected before projects are
approved for construction. All projects will be
designed to meet allctment management objec-
tives and to be multiple-use projects or at least to
minimize any impacts to other resource values.
Private contributions of labor, materials, and/or
funds will be encouraged on all projects.
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Approximately 1,400 existing range develbp—
ment projects will be maintained in accordance
with the current agreements or permits.

The following are the types and estimates of
new projects that will be implemented, with fund-
ing pricrity given to “l” category allotments:

—200 miles of fence

—70 spring developments

—B0 reservoirs

—100 miles of water pipeline

—10 water catchments

—=8,100 acres of sagebrush spraying

—26,000 acres of prescribed fire treatment.
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Subject to prior approval, including an environ-
mental assessment and under the supervision of
the BLM, the construction of livestock manage-
ment facilities, the implementation of grazing
management systems, and the control of sage-
brush and juniper stands through chemical or
mechanical means or through the use of pre-
scribed fire will be allowed on “M" category allot-
ments, using private funds. Facilities and prac-

tices must be consistent with the objectives of -

maintaining or improving current satisfactory
range condition and forage production.

Theconstruction oflivestock management facil-
ities using private funds, and the development of
grazing systems will be allowed on “C” category
allotments, subject to pricr approval, including an
environmental assessmentand supervision by the
BLM. Any projects permitted must be consistent
with the management objectives of the allotment
and with the RMP.

Monitoring and Adjustments to Current Use

Livestock grazing will continue as currently
authorized on all 307 aliotments administered by

the Washakie Resource Area, unless adequate
data are available to support adjusiments. (Refer
to table 2 and appendix C.) Season of use, distri-
buticn, and kind, class, and number of livestock
will be adjusted on a case-by-case basis or as
AMPs/management agreements are developed
on the allotments. These adjustments will be
implemented to improve vegetative and wildlife
resources and to protect areas unsuitable for live-
stock grazing. Any adjustments in livestock graz-
ing use will be made as a result of monitoring and
in consultation with grazing permittees and othey
affected interests.

All “I” and "M"” category allotments and allot-
ment management plans will be monitored. Mon-
itoring of "C” categary allotments will also occur
but will be low priority. Monitoring will be contin-
ued following any adjustments in grazing use 1o
assure allotment management objectives are
being met. Monitoring will be conducted in
accordance with the Washakie Resource Area

Monitoring Plan which will be completed follow-

ing the issuance of the Washakie Resource Area
RPS.

TABLE 2
ALLOTMENT CATEGORIZATION SUMMARY

Grazing
Allotment Number of Percentage Public Land Percentage  Preference  Percentage
Category Allotments of Total Acreage of Total (AUMs) of Total
M 60 19 58,079 5 10,277 7
I 204 &7 902,082 82 120,323 84
C 43 14 136,682 13 12,077 9
Totals 307 100 1,096,843 100 142,677 100

uln

Adjustmentsingrazinguseon”|” category allot-
ments will be made following monitoring of the
allotments or by agreement between the BLM and
the permittee(s). The monitoring studies will
inciude actual use, utilization, and climate to esti-
mate the level of needed adjustments. All affected
parties will be consulted to determine the inten-
sity of monitoring needed, the location of monitor-
ing studies, and to develop specific allotment
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objectives that management must meet. Adjust-
ments in grazing use may include one or more of
the following:

—Changes in season of use

—Changes in class, kind, and numbers of live-

stock

—{Changes in grazing managemeni

—Changes in current use levels

—Changes in active grazing preference.
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Additicnal projects needed to implement the
changes, if any, will be identified. Other monitor-
ing studies (condition ard trend studies) needed
tc determine long-term adjustment and, if neces-
sary, to measure fong-term changes in range con-
dition, will be identified and implemented.

Speciai Management Considerations

Livestock grazing will be managed in wetland/
riparian areas to allow steady, long-term restora-
tion and improvement of habitat conditions.
Fences will be built around wetland/riparian
areas, as appropriate, to improve management
and to reduce problems on perennial and ephem-
eral streams, reservoirs, and springs. New grazing
systems will be implemented to restore and
enhance wetlands.

Aspen stands throughout the planning area will
be protected from livestock grazing. Priority areas
for protection are the Brokenback, Cnion Gulch,
and Upper Alkali Road areas. Methods of protec-
tion include use of rest/rotation grazing systems,
establishment of salt stations away from aspen
stands, and fencing.

If grazing management techniques described
or referenced above are not adequate to meet the
objectives of resource management, livestock
grazing will be reduced or eliminated on some
allotments or portions of allotments, especially
around sources of springs, reservoirs, other ripar-
ian areas including tracts identified in the Bighorn
River Habitat Management Plan (HMP), aspen
stand regeneration areas, and crucial big game
winter ranges.

Cuiltural Resource Management

Resource Management Objective

To protect and preserve representative samples
of cultural resources present in the planning area,
to manage culturaf resources tc maintain and en-
hance scientific and socio-cultural values, and to
ensure that the BLM's actions avoid inadvertent
damage to cultural rescurces.

Management Actions

The Paint Rock Canyon area will be nominated
for inclusion in the National Register of Historic
Places.

Protective measures witl be implemented for ali
important cultural sites, either known or identified
in the future.
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Important paleontological sites will be pro-
tected through the use of surface and subsurface
protectionstipulationsanddiscretionary manage-
ment authority.

Off-Road Vehicle Management

Resource Management Objective

To control the use of off-road vehicles as a
means of reducing damage tfo fragile scils,
wetlands, cultural values, and wildlife habiiat.

Management Actions

Approximately 6,700 acres will be closed to
vehicular travel to protect karst areas and threat-
ened and endangered species habitat (map 7).

Approximately 1,227,300 acres will have vehicle
use limitations imposed (be designated as "tim-
ited”), to protect crucial habitat, fragile soils, we-
tlands, etc.

Noareas will be designated as open withoutlim-
itation to vehicular travel, (i.e., unrestricted use of
vehicles will not be allowed).

Recreation Management

Resource Management Objective

To enhance and expand opportunities for rec-
reation while intensively managing areas with
high recreation values.

Management Actions

The Castle Gardens and Middle Fork camp-
groundsandthe Lone Tree Trailhead will be main-
tained.

Opportunities for recreational access will be
emphasized, especially in the Laddie Creek, Paint
Rock Creek and Upper Nowood River areas.

Special recreation permits will be issued to -
authorize organized recreational use.

The recreational use of caves will be managed
under a cave management plan. Goals of the plan
will include;

—Promoting the significance and importance
of cave resources through interpretive and
educative programs and techniques.

—Protecting and maintaining cave resources,
including wildlife species and habitat in and
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around caves, by interpreting, restricting,
and/or prohibiting nonconforming uses.
-—Enhancing user experiences and opportuni-
ties by managing use at levels compatibie
with resource carrying capacity and protec-
tion.
—Ensuring visitor protection and safety.

Recreational use will be managed to maintain
orimprove wetland habitat conditionsalonginten-
sively used streams and reservoirs.

The existing BLM authorized cutfitter/guide
activities will be evaluated for needs to establish
future commercial use limitations and related pol-
icies.

Restrictions on recreational use will include
applicable ORV restrictions, the use of the caves,
and management prescriptions written for special
recreation management areas.

—Protecting cave resources and providing for
user safety will be accomplished with con-
trols such as limiting party size, timing of use
to avoid crowding, and closing caves to use
during periods of high water runoff.

—Prescripticns written for special recreation
management areas will include directing rec-

reational use, protecting important
resources, and reducing conflicts with other
uses.

About 241,000 acres on portions of the west
slope of the Bighorn Mountains will be designated
as a Special Recreation Management Area
(SRMA) (map 8). About 59,000 acres along the
Bighorn River from the Wedding of the Waters
downstream to Shell Creek also will be-desig-
nated as an SRMA. The remainder of the resource
area (about 934,000 acres) will be designated as
an Extensive Recreation Management Area
(ERMA).

The acqguisition of legal and/or physical access
will be considered for hunting, fishing, boating,
and camping. Areas to be considered for acquisi-
tion include:

a. Bighorn River: Tract 4817—Sulphur Plant,
Winchester Diversion, South Flat Bridge, Wor-
land Bridge, Rairden Bridge, Manderson
Bridge, Basin Bridge, the Greybull Bridge.

b, West Slope Canyons: Otter Creek, Deep
Creek, Trapper Creek, White Creek and the
Horse Mountain area, North Brokenback
Creek, Canyon Creek, and Little Canyon
Creek.

c. Public land tracts along the Nowood River.

d. Intermingled public and private lands in the
Upper Nowood River area.
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The Billy Miles HMU agreement among BLM,
the WGFD, and local landowners will be updated
and renewed.

Atcertain sitesrecreationalfacilities willbe con-

sidered for development as follows:

—Upgrade the access road and develop three
additional camp/picnic spaces at the Castle
Gardens campsite.

—Develop facilities necessary for site protec-
tion and visitor management at the Middle
Fork camping area and the Cherry Creek
stock driveway crossing of Deep Creek. Facil-
ities may include fire rings, sanitary facilities,
fencing, parking areas, road improvements
and vehicle barriers, and trail and bridge
repair, depending on the needs of the specific
site.

—Develop facililies necessary for site protec-
tion and visitor management at the Trail-
heads on Otter Creek, Paint Rock Creek,
Trapper Creek, and Medicine Lodge Creek.

Cave use permiis will be issued to qualified
applicants.

Access to caves will be obtained only if consis-
tent with cave and other resource management
objectives.

Additional directional and interpretive signs
will be installed to facilitate use in the following
areas:

—Major travel routes

—New access routes or points

—Upper Nowood River area

—Laddie Creek area

—Billy Miles HMU

—Renner HMU

—Medicine Lodge HMU

—Upper Brokenback area

—Cherry Creek crossing

—Otter Creek

—Middle Fork of Powder River, and

—Castle Gardens.

Visual Resource Management

Resource Management Objective

To minimize adverse visual impacts to the land
while maintaining the effectiveness of land use
aliocations.

Management Actions

Visual resource management (VRM) objectives
will be considered in the evaluation of ali propos-
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als for activities on the public lands in the plan-
ning area. Impacts to visual resources will be mit-
igated through applying the guidance for mitigat-
ing surface-disturbing activities in the Wyoming
BLM Standard Oil and Gas Lease Stipulations or
by mitigations developed through the environ-
mentai analysis process.

Fish and Wildlife Habitat
Management

Resource Management Objective

Toprotectand enhanceimportantfish and wild-
life hahitats.

Management Actions

The West Siope HMP will be expanded to
include those portions of the Washakie Rescurce
Area not presently covered by the plan.

The West Slope HMP and the Bighorn River
HMP will be fully implemented.

Wetlands will be managed to maintain and
improve habitat through the implementation of
changes in livestock grazing systems and specific
practices contained in the West Slope and Big-
horn River HMPs. Specific practices may include
such things as plantings, fencing, using buffer
zones, and installing structures to control water
levels and prevent siitation.

Wildlife habitat management will be accom-
plished through protection of habitat from
destruction or negative impacts, and by habitat
development or maniputation. Specific numbers,
types, and locations of projects and conditions of
their development will be prescribed in habitat
management plans or other activity plans to solve
problems and meet management objectives.

The protection of habitat will be accompllshed
through such methods as:

—Improving range condition

—Withdrawing public land tracts from mineral
or other entry

—increasing animal security by controlling
access

—Restricting oil and gas exploration and devel-
opment in important habitat areas

—Designating seasons of use or reducing dis-
turbances in important wildlife habitat

—Providing buffer zones, and

—Eliminating competing uses on important
areas, such as livestock grazing on parturi-
tion areas during calving seasons.
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Techniques that will be used to develop or
manipulate habitat inciude the following;

—Land acquisition

—FEasement acquisition

—Farming

—Prescribed burning

—Protection or development of water sources

—Fence construction

—Fence maintenance

—lsland development

—Timber management

—Access management

—Withdrawals from mineral entry, agricultural
entry and disposal

—-Use of surface praotection mitigations

—Modification of existing projects, such as
fence maodification

—Construction of artificial structures, and

—Management of other resource activities to
conserve forage and protect habitat.

Allocations of forage to wildlife will be made on
a case-by-case basis,

Certain areas will be managed to allow wildlife

species to be reintroduced:

—Public lands in West Slope Canyons will be
managed to facilitate the reintroduction of
peregrine falcon.

—Public fands north of Ten Sieep and east of
the Nowood River will be managed to facili-
tate the reintroduction of pronghorn ante-
lope.

—Public lands covered in the Bighorn River
MMP between Thermopolis and Kirby will be
managed to facilitate the reintroduction of
trumpeter swans.

—All Bighorn River HMP tracts will be managed
to facilitate the reintroduction of ospreys.
—Public lands on the west slope of the Bighorn
Mountains will be managed to facilitate the

reintroduction of bighorn sheep.

With the exception of the Spanish Point Karst
ACEC, chemical control of pests will be allowed
planning areawide. This will be subject to restric-
tions to protect food chains and important wildlife
habitatand wetlands identified in Records of Deci-
sion on the Northwest Area Noxious Weed Con-
trot Program, the Rangeland Grasshopper Coop-
erative Management Program, findings of the
Department of the Interior's Pesticide Program
Review, and subsequent EISs and EAs.

Access (including 4-wheel drive, snowmaobile,
horseback, and pedestrian access) will be limited
in areas of crucial habitats, sensitive species hab-
itats and wetland/riparian habitat. The type of lim-
itation will depend on the kind of resource value
being protected.
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Threatened and Endangered
Wildlife Species

Resource Management Objective

Toprotectthe habitats of threatened and endan-
gered fish and wildlife species to allow the rein-
troduction or maintenance of their populations.

Management Actions

Public lands that provide habitat or potential
habitat for threatened and endangered species
(three species—bald eagie, peregrine falcon and
black-footed ferret) and sensitive species identi-
fied by the state of Wyoming {66 individual spe-
cies and one group of species—bats) will be pro-
tected and managed 1o benefit those species.

Whenever activities are proposed in endan-
gered, threatened, or sensitive species habitat,
the BLM will complete either a clearance (for
minor actions and projects) orabiological assess-
ment (for major actions or projects requiring an
EIS)todetermineif approval for the action or proj-
ect should be granted.

Soil and Water Management

Resource Management Objective

To stabitize soils, increase vegetative produc-
tion and maintain water quality.

Management Actions

With the exception of the Spanish Point Karst
ACEC, chemical control of pests will be allowed
planning areawide. This will be subject to restric-
tions to reduce the possibilities of water pollution
identified in Records of Decision on the North-
west Area Noxious Weed Control Program, the
Rangeland Grasshopper Cocoperative Manage-
ment Program, and subsequent EISs and EAs.

Streams in west stope canyons will be managed
to maintain their natural flow patterns. The guid-
ance for mitigating surface-disturbing activities in
the Wyoming BLM Standard Oil and Gas Lease
Stipulations will be used as the basis for determin-
ing restrictions to be applied to activities to pre-
vent watershed deterioration and sedimentation
of these stream systems.

All watershed projects will be maintaingd on a
priority basis. Projects with the highest priority for
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maintenance, from a watershed standpoint, are
the following:

—Seventeen reservoirs or detention dams will
berepairedandabout50acres of habitatasso-
ciated with their sediment poocls will be
fenced.

—Spreader dikes will be repaired to maintain
900 acres of spreader capacity in the Wild
Horse Draw drainage.

Qil and gas exploration wells and geophysical
drill holes that produce water may be acquired by
BLM, developed, and managed for livestock, wild-
life, or recreation purposes when they meet the
criteria listed in appendix H of the proposed
Washakie RMP/FEIS.

The BLM will file with the Wyoming State Engi-
neer’'s Office to obtain valid water rights on all
water-related projects. The BLM will also apply to
the State Engineer’'s Office for temporary water
use permits.

Management actions will emphasize the reduc-
tion of soil erosion and sediment yields in sensi-
tive watersheds (map 9). These watersheds are (in
descending priority):

—Kirby Creek

—Nowater Creek, and

—East Fork Nowater Creek.

Management actions will include the use of
Best Marnlagement Practices (BMPs)} to increase
vegetative cover, primarily through changes in
livestock management, and to stabilize
watersheds with water flow and sediment control
struciures.

On sites that fail to respond to grazing manage-
ment, practices such as contour furrowing, sur-
face ripping, seeding projects, or combinations of
such practices will be applied to improve vegeta-
tive cover and condition, if those sites have the
potential to respond to the treatments. For exam-
ple:

—Contour furrowing may be applied on saline
upland and saline lowland range sites with
slopes of tess than 6 percent where soil ero-
sion is evident, particularly near gullies and
established drainages.

—Seeding may be applied on loamy, shallow
loamy, and sandy range sites with inadequate
vegetative cover and lack of adjacent seed
sources. Seedings may include both pioneer
and native species.

Future water discharges from mining activities,
waste water treatment facilities, etc., into drain-
ages and surface waters will be regutated by the
National Pollutant Discharge Elimination System
{NPDES) permit process. Existing and future dis-
charges of produced water from oil and gas oper-
ations on federal leases will be regufated by the
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RESOURCE MANAGEMENT PLAN

NPDES and the Notice to Lessee (NTL) 2B regu-
lations. The following constraints will be applied
in all situations:

—NTL 2B produced water disposals will not be
allowed in Trapper Creek from the FS bound-
ary downstream to the west line of section 21,
T 52N, R 8 W.

—NTL 2B produced water disposals will not be
allowed in Dry Medicine or Medicine Lodge
creeks from the FS boundary downstream to
the confluence of the two creeks.

—NTL 2B produced water disposals that would
degrade water guality in streams and reser-
voirs with sport fishery potential in the West
Slope HMP area will not be allowed.

Wildfire suppression restrictions will be applied
to areas above sinking stream segments and
caves as follows:

—Equipment, such as trucks and bulldozers,
will not be allowed to operate within 200
yvards of Dry Medicine Lodge, Medicine
Lodge, or Trapper creeks and other tributar-
ies exhibiting karst characteristics.

—Air-dropped fire retardants wiil not be
allowed within 200 yards of Dry Medicine
L.odge, Medicine Lodge, and Trapper creeks.

Fire Management

Resource Management Objective

To protect resource values, property and
human life from loss due to wildfire, and to use
prescribed fire to meet other resource manage-
ment objectives.
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Management Actions

Reclamation and soil stabilization practices will
be applied to burned areas. Additionally, livestock
grazing will be controlled on burned areas,

-through the use of such methods as fencing or

resting from tlivestock grazing.

Prescribed fire will be used to achieve manage-
ment objectives, especially those identified in
detailed activity plans such as AMPs and HMPs.
Prescribed burning will be conducted inamanner
that will avoid violation of the Wyoming Ambient
Air Quality Standards.

Full suppression of wildfires, with appropriate
rastrictions, will occur in wetland/riparian areas.

Full suppression of wildfires will occur on about
703,700 acres (map 10}.

Limited suppression of wildfires will occur on
about 530,300 acres.

Hazardous Materials Management

Resource Management Objective

To protect human health, welfare, and the envi-
ronment.

Management Action

Regulated hazardous wastes that are dis-
charged on public lands will be secured, disposed
of, or otherwise remedied in accordance with the
Federal Environmental Protection Agency, the
BLM, and the state of Wyoming regulations.
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Appendices

“APPENDIX A

OIL AND GAS OPERATIONS

INTRODUCTION

This appendix describes, in general terms, the
processes involved in oil and gas operations
(exploration, development, and production) in
the Washakie planning area. This description is
intended to provide information that was not pre-
viously published in the draft Washakie RMP/EIS
orthe Washakie RMP/Final EIS. Much of thisinfor-
mation is included in the management situation
analysis and related documents which were used
during the land use planning process for the plan-
ning area, but which have not received wide-
spread review by the public.

GEOPHYSICAL
EXPLORATION

Cil and gas can be discovered by either direct
or indirect exploration methods. The mapping of
rock outcrops, seeps, and borehole data areexam-
ples of direct methods. Indirect methods include
seismic, gravity, and magnetic surveys; these
methods are described in this appendix. {Also see
figure 1.)

Gravity Surveys

Gravitationa!l prospecting detects micro-vari-
ationsin gravitational attraction caused by the dif-
ferences in the density of varicus types of rock.
Data derived from gravity surveys are used to gen-
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erate anomaly maps from which faults and
general structural trends can be interpreted. Grav-
ity surveys are generaily not considered definitive
due to the many data corrections required {e.g.,
terrain, elevation, latitude, etc.) and the poor res-
olution of complex subsurface structures. The
instrument used for gravity surveys is a small por-
table device cailed a gravimeter. Several types of
gravimeters have been developed and virtually all
can be easily carried by an individual. Generally,
measurements are taken at many points along a
linear transect and the gravimeter is transported
either by backpack, helicopter, or off-road vehicle
{ORV}. The only surface disturbance associated
with gravity prospecting is that caused by the
ORV, if used.

Geomagnetic Surveys

Magnetic prospecting is most commonly used
for locating metallic ore bodies, but is used to a
limited extentin oil and gas exploration. Magnetic
surveyors use an instrument calfed a magnetome-
ter to detect small magnetic anomalies caused by
mineral ang lithologic variations in the earth's
crust. Magnetic surveys can detect large trends
or lineaments in basement rocks and the approx-
imate depth to those basement rocks, but in
general magnetic surveys provide little specific
data to aid in petroleum exploration. Again many
data corrections are required to obtain reliable
infermation and maps generated from magnetic
data fack resolution and are considered prelimi-
nary. Magnetcmeters vary greatly insize and com-
plexity and in general most magnetic surveys are
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conducted from the air by suspending a magne-
tometer under an airplane. Magnetic surveys con-
ducted on the ground are nearly identicai to
gravity surveys and surface disturbance is min-
imal to nenexistent.

Seismic Reflection Surveys

Seismic prospecting is the best and most pop-
ularindirect method currently utilized for locating
subsurface structures which may contain oil an-
d{or) gases. Seismic energy (shock waves) is
induced into the earth using one ¢of several meth-
ods. As these waves travel downward and out-
ward they encounter various strata, each having
a different seismic velocity. As the wave energy
encounters the velocity interface between strati-
graphic layers where the lower stratum is of lower
velocity, some of the seismic energy is reflected
upward. Sensing devices commonly called geo-
phones are placed on the surface toc detect these
reflections. The geophones are connected to a
data recording truck which stores data on mag-
netic tape. The average velocity for the section
etween the surface and a given reflector must be
estimated if no bore hole seismic data are avail-
able. This velocity estimation is the source of
many errors in the seismic interpretation of wild-
cat areas. There are many methods available
today which can be used to induce the initial seis-
micenergy into the earth. All methods require pre-
liminary surveying and laying of gecphones.

In remote areas where there is little known sub-
surface data, a series of short seismic lines may
be used to determine the regional dip and strike
of subsurface formations. After this, seismic lines
will be aligned relative to the regional structure
to make seismic interpretation more accurate.
The seismic sensors and energy sources are
located along lines on a 1- to 2-mile grid.
Although alignment may be fairly critical, spacing
of the lines can often be changed 0.25 miie on a
1-mile grid before the results will significantly
affect the investigation program.

Vibroseis

The vibroseis method pounds or vibrates the
earth to create shock waves. In this method, four
or five trucks usually work close togetherin aline.
The trucks are equipped with vibrating pads that
shake the ground to produce shock waves, which
are transmifted to a recording truck. Crosscoun-
try travel of the trucks and shaking of the pad
cause variable amounts of surface disturbance,
depending on surface features and whether or not
the ground is dry.
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Drill or Shot Hole

The drilling method involves truck-mounted
drills which drill smail-diameter holes to depths
of about 200 feet. Four to twelve holes are drilled
per mile of line. Usually, a 50-pound charge of
explosives is placed in the hole, covered, and det-
onated. The detonated explosives send energy
waves below the earth’s surface, which are
reflected back to the surface from various subsur-
face rock layers. The holes are drilled in a linear
fashion, forming a line that can be many miles in
length. In rugged topography, a portable drill is
sometimes carried in by helicopter. A typical drill-
ing seismic operation may use 10to 15 employees
operating five to seven trucks. Undernormal con-
ditions, 3 to 5 miles of ling can be tested each day
using the explosive method. The vehicles used for
a drilling program include several heavy truck-
mounted drill rigs, water trucks, a computer
recording truck, and several light pickups for the
surveyors, shot hole crew, geophone crew, permit
agent, and party chief. Existing public and private
roads and irails are used. Off-road crosscountry
travel may also be necessary. Motor graders
and{ar) dozers may be required to provide access
to remote areas. Several trips a day are made
along a seismograph line; this usually establishes
awell-defined two-track trait. Drilling water, when
needed, is usually obtained from private land-
owners or local city officials.

Surface Shots

Another portable technique is to carry the
charges in a helicopter and place them on
wooden sticks, or lath, about 3 feet above the
ground. The charges used weigh either 2.5 or 5
pounds. Usually, ten charges in a line on the
ground are detonated simultaneously.

Geophysical Management
(Permitting Process)

Geophysical operations on and off a federal oil
and gas lease are reviewed by the responsible fed-
eral surface management agency.

The responsibilities of the geophysical opera-
for and the BLM District Manager or Area Man-
ager during geophysical operations are as fol-
lows:

1. Geophysical Opsrator - The operator is
required to file, in person or by mail, a “Notice
of Intent to Conduct Oil and Gas Exploration
Operations” forall operations on public lands
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administered by BLM. Standard forms for this
purpose are available in all BLM District offi-
ces. The notice includes maps showing the
location of the line and all access routes, and
must be filed in the appropriate BLM
Resource Area office before operations
begin.

The operator is required to be bonded. A
copy of the bond or other evidence of satis-
factory bonding mustaccompany the “Notice
of Intent.” Proper bonding can include a
nationwide or statewide oil and gas bond with
arider for geophysical exploration ora $5,000
individual surety bond filed with the district
manager.

Once the Notice of Intenthas beenfiled, apre-
work conference or field inspection (if
reguired) is conducted. The operator must
comply with any special written instructions,
orders, or approvals that may be given by the
area manager at this prework conference.

Surface disturbing activities, such as bulldoz-
ing, require written approval by the area man-
ager. Operators may be required to submit an
archeclogical survey if surface disturbance is
contemplated. The operator is required to
comply with all applicable federal, state, and
local laws such as the Federal Land Policy
and Management Act of 1978, the Historic
Preservation Act of 1966, and the Threatened
and Endangered Species Act.

Any changes in the original Notice of Intent
must be submitted in writing to the area man-
ager. Written approval must be secured
before activities proceed.

When operations are completed, the operaior
is required to file a Notice of Completion of

Geophysical Exploration, after any required

rehabilitation work is completed.

BLM Area Manager - The area manager is
responsibleforconiacting the operatorimme-
diately after the Notice of Intent is filed and
explain the terms of the Notice, including the
operating procedures to be followed, all cur-
rent laws, and ali BLM administrative require-
ments. A prework conference or field inspec-
tion is conducted and written instructions or
orders are given to the operator. The area
manager is responsible for the examination
of resource values and the development of
appropriate surface protection and reclama-
tion measures.

Final inspection is the responsibility of the
area manager following the filing of the
Notice of Completion.
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State Standards

In Wyoming, the operator is required to register
with the state. State standards for plugging shot
holes, personnel safety, etc., are followed.

Mitigation

Seasonal restrictions are imposed to reduce
watershed damage and conflicts with wildlife and
hunting activities.

The most critical management practice is com--
pliance monitoring during and after geophyscal
activity. Compliance inspections during the oper-
ation ensure that stipulations are being followed.
Compliance inspections upon completion of
work ensure that the lines are clean and the dnli
holes are properly plugged.

OIL AND GAS LEASING

The Mineral Leasing Act provides that all public
lands are open to oil and gas leasing unless a spe-
cificorder has beenissued to close an area. Based
on the Federal Onshore Oil and Gas Leasing
Reform Act of 1987, all oil and gas leases are
issued competitively by oral bid at lease sales,
which are held at least quarterly. Competitive
leases are issued with a primary term of five years
or for as long as oil and(or) gas is produced.
Appropriate stipulations are added to leases for
resource protection prior to lease sales. Public
notice of the available lands and the added stip-
ulations are provided 45 days prior to the sale.
Leasing is prohibited on wilderness and lands
under study for wilderness.

Leases that receive either no bid orless than the
minimum acceptable bid ($2 per acre) are offered
as a noncompetitive lease {previously known as
an over-the-counter [OTC] lease) for a period not
io exceed 24 months. These leases are offered to
the first qualified person to fill out a lease appli-
cation, and upon payment of the application and
first-year rental fees. Noncompetitive leases are
issued for a term of ten years, or for as long as
production continues.

Rental on nonproducing leases, competitive or
noncompetitive, is $1.50 per acre per year for the
firstfive yearsand $2.00 peracre thereafter. Royal-
ties are paid in lieu of rental on producing leases,
and haif of the royalties are returned by the BILM
to the state of Wyoming.
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DRILLING PERMIT
PROCESS

A federal lessee or operator is governed by
" procedures set forth by the Onshore Qil and Gas
Order No. 1, “Approval of Qperations on Cnshore
Federal and Indian Oil and Gas Leases,” issued
under 43 CFR 3164. Operating Order No. 1 lists
the following pertinent points to be followed by
the lessee or operator: notice of staking (NOS);
application for permit to drill (APD), which
includes a multi-point surface use and operations
plan; approval of subsequent operations; well
abandonment; water well conversion; responsibil-
ities on privately owned surtace; and reports and
activities required after well completion.

1. Notice of Staking (NOS) - After a company
makes the decision to drill a well, they may
decide to submit an optional notice (the
NOS) to the BLM prior to filing a complete
APD. The NQOS, which includes a location
map and sketched site plan, aids in identify-
ingthe need forassociatedrights-of-way, spe-
cial use permits, and potential conflicts with
known critical resource values. The NOS is
used for review of any conflicts with known
critical resource values, and alsc is used at
the onsite inspection to provide preliminary
data to assess any additional items necessary
to complete the APD.

2. Application for Permit to Drill (APD) - An
operatar or lessee may submit a completed
APD in lieu of a notice of staking, butin either
case no surface activity other than surveying
and staking is conducted tn conjunction with
the drilling until the APD is approved by the
BLM.

The drilling plan (8-peint plan) and surface use
plan of cperations (13-point plan) are distinct and
separate parts of an APD. The BLM is responsible
for approval of the drilling plan for all welts drilled
on lands with federal mineral estate, regardiess of
surface ownership. The surface management
agency is responsible for approval of the 13-point
plan. No surface activity can be conducted until
all parts of the APD have been approved. A 30-day
public posting of the lease terms and amap or nar-
rative description of the lands affected by the APD
is required prior to approval of the APD. If neces-
sary, site-specific mitigations are added to the
APD for protection of surface and(or) subsurface
resource values in the vicinity of the proposed
activity.

An onsite field inspection is held with the oper-
ator and any other interested party prior to
approval of the APD. The purpose of the onsite
inspection is to evaluate the operator’s plan, io
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assess the situation for possible impacts (surface
and subsurface), and to formulate resource pro-
tection stipuiations. A surface-use rights provi-
sion establishes that BLM retains the right, over
andabovetheleasing stipulations, toreguire mod-
ification of an operating plan if there are unique
or sensitive resources discovered in a specific
site. The BLM's right to require modification con-
sistent with the lease rights granted is limited to
requiring relocation of surface-disturbing activi-
ties up to 200 meters or prohibiting new surface-
disturbing activities for up to 60 days per year. In
appropriate cases, the BLM may grant a lease sus-
pension if new surface disturbance is prohibited
under this provision.

At the permitting stage, the BLM is responsible.
for preparing the environmental documentation
that is necessary to satisfy the NEPA require-
ments and to provide any mitigation measures
needed to protect the affected resource values.

Consideration is also given to the protection of
groundwater resources. Plugging and abandon-
ment procedures include measures to protect
good quality groundwater from contamination by
hydrocarbons or poorer quality water. Drilling
procedures faor new wells atso address ground-
water protection.

Contingency plans for the release of hydrogen
sulfide gas (sour gas) are required for all drilling
proposals that would penetrate a known or sus-
pected hydrogen sulfide-bearing formation.
These plans must provide for detection of hy-
drogen sulfide gas, countermeasures to control
release of the gas, control ¢of access to the drill
site, notification of law enforcement agencies,
and evacuation of the public.

Countermeasures used during the drilling
phase may include a training program, personnel
protective equipment, hydrogen sulfide gas detec-
tion and monitoring equipment, visibie warning
systems, blow-out preventors, and flaring facili-
ties. This is not a complete list of counter-
measures as each drilling proposal is handled on
a case-hy-case basis.

When final approval is given by the BLM, the
operator may commence construction and drill-
ing operations. Approval of an APD is valid for one
year. |f construction does not begin within one
year, the stipulations must be reviewed prior to
approving another APD.

Issuance of Rights-of-Way

F{ights~of-way are reguired for all facilities, tank
batteries, pipelines, truck depots, power lines,
and access roads that occupy federally owned
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land outside the lease or unit beundary. When a
third party (someone cther thanthe oil orgas com-
pany and the federal government) ¢onstructs a
facility or installation on or off the lease, a right-
of-way is also reguired.

Surface Disturbance Associated
With Exploratory Drilling

Upon receiving approval to drill the proposed
well, the operator moves construction equipment
over existing roads to the point where the access
road will begin. Generally, the types of equipment
include track-mounted or rubber-tired dozers,
scrapers, and motorgraders. Moving equipment
to the construction site requires moving several
foads (some overweight and overwidth) over pub-
lic and private roads. Existing roads and trails are
improved in places and occasionally culverts and
cattleguards are installed if required.

The length of the access road varies. Generally
the shortest feasible route is selected to reduce
the haul distance and construction costs. Environ-
mental factors or the landowner’s wishes may dic-

tate a tonger route. In rough terrain, the type of
construction is sidecasting (using the material

taken from the cut portion of the road to construct

the fill portion); slightly less than one-half of the.

road bed is on a cut area and the rest is on a fill
area. Roads in relatively level terrain are usually
constructed with a 18-foot-wide running surface.
Soil texture, steepness of the topography, and
moisture conditions may dictate surfacing the
access road in some pilaces, but generally not for
the entire length. The total acreage disturbed for
each mile of access road constructed varies sig-
nificantly with the steepness of the slope.

Well location construction requires that all soil
material suitable for plant growth be removed
from areas to be disturbed and stockpiled in a des-
ignated area. Sites on flat terrain usually require
little more than removing the topsoil material and
vegetation. Drilling sites on ridge tops and hill-
sides are constructed by cutting and filting por-
tions of the location. The majority of the excess
cut material is stockpiled in an area that will allow
it to be easily recovered for rehabilitation. it is
important to confine extra cut material in stock-
piles rather than cast it down hillsides and drain-
ages where it cannot be recovered for rehabilita-
tion.

The amount of level surface reguired for safely
assembling and operating a drilling rig varies with
the type of rig, but averages 300 feet by 350 feet.
Figure 2 illustrates a typical well location layout.
At least 25 feet between the drill peint and the
outer edge of the drilling platform is normally
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required to be on an area of cut instead of fill. This
ensures that the foundation of the drilling derrick
is on solid ground and prevents it from leaning or
toppling due to settling of uncompacted soil.

In addition to the drilling platform, a reserve pit
is constructed, usually square or oblong, but
sometimes in another shape to accommodate to-
pography. Generally, the reserve pit is 8 to 12 feet
deep, but may be deeper to compensate for
smaller length and width or deeper drilling
depths.

Depending on the relation of the location to nat-
ural drainages, it may be necessary to construct
water bars or diversions to control runoff. The
area disturbed for construction and the potential
for successful revegetation depends largely on
the steepness of the slope.

Usually drilling activities begin within a week or
two after the location and access road have been
constructed. Thedrilling rigand associated equip-
ment are moved to the location and erected. Mov-
ing a drilling rig reguires moving 10 to 25 truck
loads (some over legal weight and height) of
equipment over public highways and private
roads. The derrick when erected is approximately
160 feet high.

Water for drilling is hauled to the rig storage
tanks or transported by surface pipeline. Water
sources are usually rivers, wells, or reservoirs. Oc-
casionally, water supply wells are drilied on or
close to the site. The operator must obtain a per-
mit from the Wyoming State Engineer for the use
of surface or subsurface water for drilling. When
BLM holds the water permits for surface water
(stock ponds), BLM must also approve such use.
When drilling commences, and as long as it pro-
gresses, wateris continually fransported to the rig
focation. Approximately 40,000 barrels or
1,680,000 gallons of water are required to drill an
oil or gas well to the depth of 9,000 feet. More
water is required if the underground formations
are fractured enough to permit water to escape
into them (lost circulation zones).

Drilling Operations

The success or failure of drilling and other sub-
surface operations cannot be determined by sim-
ply “looking down the hole,” but instead, must be
judged from indirect evidence such as downhole
logs, drilling data, completion data, and many
other data sets. Competent professionals are
required 1o determine the character and ade-
quacy of “downhole” operaticns. A downhole fail-
ure may take many years before the ramifications
become apparent at the surface; by that time, the
situation may be irreversible.
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Rotary Drilling

Starting to drill is called "spudding in” the well.
Initial drilling usually proceeds rapidly mainly due
to the incompetent (or soft) nature of shatlow for-
mations (figure 3). Drilling is accomptished by
rotating speciai bits under pressure. While drill-
ing, the rig derrick and associated hcisting equip-
ment bear a great majority of the drill string's
weight. The weight on the bit itself is generally a
small fraction of the total drill string weight. The
combination of rotary motion and weight on the
bit causes rock to be chipped away at the bottom
of the hole. The rotary moticn is created by a

square or hexagonal rod, called a kelly, which fits

throughasquare orhexagonalholeinalarge turn-
fable, called a rotary table. The rotary table sits
on the drilling rig floor and as the hole advances,
the kelly slides down through it. When the kelly
has gone as deep as it can, itis raised, and a piece
of drill pipe 30 feet in fength is attached in its
place. The drill pipe is then lowered, the kelly is
attached to the top of it, and drilling recommen-
ces. By adding more and more drill pipe, the hole
can steadily penetrate deeper.

Drilling mud is circulated through the drill pipe
to the bottom of the hole, through the bit, up the
bore of the well, through a screen which separates
the rock chips, and into holding tanks from which
itis pumped back into the well. The mud is main-
tained at a specific weight and thickness to coot
the bit, reduce the drag of the drill pipe on the
sides of the well hole, seal off any porous zones,
contain formation fluids to prevent a blowout or
loss of drilling fluid, and bring the rock chips to
the surface for disposal. Various additives are
used in maintaining the drili mud at the appropri-
ate viscosity and weight. Some of the additives are
caustic, toxic, or acidic, butthese hazardous addi-
tives are used in refativeiy small amounts during
drilling operations.

Eventually, the bit becomes worn and must be
replaced. To change bits, the entire string of drill
pipe must be pulled from the hole, usually in sec-
tions 90 feet long, until the bit is out. The bit is
replaced and then the drill string is reassembied
and lowered intc the hole, section by section, and
drilling is started again. The process of removing
and reinserting the drilling string uses much of
the time required in drilling.

Drilling cperations are continuous, 24 hours a
day and 7 days a week. The crews usually work
three 8-hour shifts or two 12-hour shifts a day.
Pickups or cars are used for workers' transporta-
tion to and from the site.

Upon completion of the drilling, the equipment
is removed to another location. If ¢il or gas is not
discovered in commercial quantities, the weil is
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considered dry. The operator is then required to
follow the plan approved as part of the APD when
plugging a dry hote. The drill site and access road
are rehabilitated in accordance with the stipula-
tions attached to the approval of the well site.

Casing and Cementing

Various types of casing are placed in the drilled
hole to enhance hole integrity. Casing is a string
of steel pipe which is comprised of many 30-foot
iengths of pipe which are “screwed” together. Cas-
ing is cemented into the well to protect against
fluids or rock entering the welf bore,

Surface casing which is properly set and
cemented also protects aquifers from being con-
taminated by drilling and production operations.
Surface casing is set to a depth greater than the
deepest fresh water aquifer which could reason-
ably be developed. Fresh water may exist at
greater depths but these aquifers are not normally
considered to be important fresh water sources.

Surface casing is large enough to allow subse-
quent lengths of smaller casing to be set as the
well is drilled deeper. Cement is placed in the an-
nuius of the surface casing from casing shoe to
ground level. That is, the entire space between the
outside of the casing and the borehole wall is
filled. Generally only the bottom few hundred feet
of intermediate or production casing is cemented
which often leaves several thousand feet of open
hcle behind some casing strings. Casing in open
hcle (uncemented annulus) isnotconsidered ade-
quate to protect zones of fresh water or minerals
from contamination. The annulus must be prop-
erly filled with cement to provide adequate protec-
tion from inter-zonal migration.

Currently, the operator is only required to
cement off "hydrocarbon-bearing zones.” Gener-
ally, cperators define hydrocarbon-bearing zones
o be those zones which produce enough ail or
gas to measure, therefore, some hydrocarbon
bearing zones are not cemented. Production cas-
ing or liner is intended to provide a conduit for
the production of oil and gas sc that little or no
preduct is lost in "up-hole zones.”

Blowout Prevention

In the early days of drilling, no blowout preven-
tion equipment was used. Today special attention
is paid to blowout prevention and much of the
equipment associated with drilling rigs is for han-
dling excess pressure atthe surface. Blowout pre-
vention equipment is tested and fnspected regu-
larly by both the rig personnel and the inspection
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and enforcement branch of the BLM. Reasonably
good standards are currently in effect and oper-
ators are willing to follow them due to the danger-
ous nature of an uncontrolled flow from the well,
Weli trained rig site personnel are necessary for
proper blowout prevention.

Casing setting depth is also important with
regard to blowout prevention. The casing shoe
must be set in rock which is competent to with-
stand the maximum anticipated pressure to which
it will be exposed.

WELL COMPLETION
OPERATIONS

Well Compietion and Production

Completion of a well calls for the installation of
steel casing, which is cemented in, to provide sta-
bility and to protect specific underground zones.
The casing is perforated into the zone or structure
containing the ¢if or gas. The equipment installed
on the casing of a producing well consists of var-
ious valves and pressure regulators which are
used to control the oil or gas flow to production
facilities.

Pipeiine quality gas at the welihead requires a
minimum of processing equipment. As the quality
of gas decreases with the increased presence of
water, dissolved solids, or liquid hydrocarbons,
the amount of processing equipment increases.
Water or liquid hydrocarbons in the gas are
removed before the gas is mixed with other gas,
usually at the welthead.

OQit wells can be completed as flowing (those
wells with sufficient underground pressure to
raise the oil to the surface) or if the pressure is
inadequate, they are completed with the installa-
tion of pumps, usually pumpjacks. Pumpjacks
come inavariety of sizes, the larger ones reaching
a height of 30 to 40 feet. Pumps are powered by
internal combustion engines or electric motors.
Fuel for the engines may be casinghead gas or
propane.

Wyoming law prohibits the flaring or venting of
natural gas. Exceptions allowed by the Wyoming
Oil and Gas Commission are: (1) during testing
of a new well, or (2) when the amount of gas pro-
duced with the oil is so smalt that pipefine con-
struction is not practical. Otherwise, if a well pro-
duces both oil and gas, provisions for shipping
the gas must be made before oil production can
continue,

4G

The production eguipment (heater-treater,
hofding facility for production water, if any is pre-
sent, and tank battery) are either placed on a por-
tion of the location (on cut rather than fill) or
focated a short distance from the wellhead along
the access road. Production facilities are painted
to blend with the surrounding iandscape unless
otherwise specified. The heater-treater and tanks
are surrounded by earthen dikes to contain acci-
dental spills. Either all the facilities may be fenced,
or only the production water pit may be fenced.

Production facilities require precautions sim-
ilar to drilling requirements for the control of
released hydrogen sulfide gas. In addition, plans
may inciude the re-injection of produced gas, pro-
cessing of hydrogen sulfide gas, or flaring. These
processes usually invalve other agency approvals
and monitoring requirements,

Plugging and Abandonment of
Wells

The purpose of plugging and abandoning
(P&A) a well is to prevent fluid migration between
zones, to protect minerals from damage, and to
reclaim the surface. Each well has to be handled
individually due to a combination of factors,
including geology, well design limitations, and
specitic reclamation concerns. Therefore, only
minimum requirements ¢an be established, then
modified for the individual well.

The first step in the P&A process is the filing
of the Notice of intent to Abandon (NIA). This will
be reviewed by both the surface management
agency (other than the BLM) and the BLM District
Office. The NIA must be filed and approved prior
to plugging a well that previously produced oil or
gas. Verbal plugging instructions can be given for
plugging a well that is currently undergoing drill-
ing operations, but an NIA must be filed atter the
work is completed, If usable fresh water was
encountered whiie the well was being drilled, the
surface management agency will be aflowed, if
interested, to assume future responsibility for the
well and the operator will be reimbursed for the
attendant costs.

The aperator’s plan for plugging the hole is
reviewed. The minimum requirements are as fol-
lows: In open helesituations, cement plugs must
extend at least 50 feet above and 50 feet below
zones with fluid that has the potential to migrate,
zones of lost circulation (this type of zone may
require an alternate method to isolate), and zones
of potentially valuable minerals. Thick zones may
be isolated using 100-foot plugs across the top
and bottom of the zone. In the absence of produc-
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tive zones and minerals, ifong sections of open
hole may be plugged with 160-foot plugs placed
every 2,500 feet. In cased holes, cement plugs
must be placed opposite perforations and extend-
ing 50 feet above and 50 feet beiow, except where
limited by existing cement. Any annuiar space
- that extends to the surface is plugged with a min-
imum of 100-feet of cement to the surface. A
cement plug of at least 50 feet, but not less than
25 sacks of cement, is placed in the smallest cas-
ing extending to the surface. Any plugs with ques-
fionable integrity (stability) are tagged (fested).
Each of the intervals between the plugs is filled
with mud of sufficient density to balance the plugs
and ensure continued integrity of the well bore.

A permanent abandonment marker is required
on ali wells unless otherwise requested by the sur-
facemanagementagency. Thismarkerpipeis usu-
ally at least 4 inches in diameter, 10 feet long with
4 fest above the ground, and embedded in
cement. The pipe must be capped with the well
identity and location permanently inscribed.

Within 30 days after plugging procedures have
been completed, a Subsequent Report of Aban-
donment {SRA} must be submitted. The SRA wiil
havetheactualmethod of plugginginciuding loca-
tions and amounts of cement in place. If there
were no changes between the NIA and the actual
plugging procedure, the NIA and SRA will be iden-
tical.

The surface management agency is responsi-
ble for establishing and approving methaods for
surface reclamation and must determine when
this reclamation has been satisfactorily accom-
plished. This could take up to two years, or even
more in areas with extremely low annual precip-
itation. When the agency is satisfied that reclama-
ticn has occurred to previously determined spec-
ifications, a Final Abandonment Notice (FAN) will
be submitted. Upon receipt and approval of the
FAN, the operator is no longer liable for the loca-
tion and the bond may be refeased.

Oil and Gas Exploratory Units

Surface usein an oif or gas field may be affected
by unitization of the leaseholds. In areas of feder-
ally owned minerals, an exploratory unitis formed
before a wildcat exploratory well is drilled. The
boundary of the urit is based on geologic data.
The developers of the unit can enterinto an agree-
ment to develop and operate as a unit, without
regard to separate lease ownerships. Costs and
benefits are allocated accoerding to agreed-upon
terms.

Unitization reduces the surface use require-
ments because all wells are operated as though
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on a single lease. Duplication of field processing
facilities is minimized, because development and
operations are planned and conducted by a single
operator. Power lines often are distributed
throughout the unit and diesel engines are con-
verted to electric motors. Unitization may also
involve wider spacing than usual, resulting in
fewer wells. Access roads are usually shorter and
better organized.

OiL RECOVERY METHODS

Primary Recovery

An oil reservoir typically contains oil, gas, and
watertrapped within finerock poresundertremen-
dous pressures. Because of the pressure, much
or all of the gas and water which is dissolved in
the oil, expands and forces oil out of the pores,
into the well, and up to the surface. Primary recov- -
ery is production from a reservoir by natural
energy {(gas cap, sofution gas, or water drive) that
results in free flowing wells or wells on a pump
with the oil flowing freely by gravity to the wel-
Ibore. As the cil flows out of the rock, it drains
energy from the formation; pressure in the reser-
voir begins to slowly decline; the primary drive
diminishes and the production rate falls. At this
point, as much as 80 percent of the original oil
may still remain in the reservoir. To keep oil flow-
ing, pressure from within the reservoir is required.
To accomplish this, "secondary recovery” or
“tertiary recovery” technigques must be used.

Secondary Recovery

Secondary recovery is the extraction of cil from
a field beyond what can be recovered by normal
methods of flowing pumping. The most common
secondary recovery methods include waterflood,
gas injection, and steam injection.

Waterflooding is the secondary recovery
method most often used. Water is injected into the
producing formation to replace the volume of oii
extracted and provides a driving force while main-
taining reservoir pressure. In reservoirs that are
receptive o it, waterflocding may push out an
additional 30 percent of the original oil in place.
Water, which does not mix with oil, generally
leaves about half the original il behind in the
form of small droplets trapped by capillary forces
in the rock pores. Releasing cil that water alone
will not move reguires either chemicals, solvents,
or heat. But, water flooding is not a final remedy
appiied only to dying reservoirs. Water injection
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wells may be drilled in newly discovered fields,
along with development wells to maintain pres-
sure as early as possible and lengthen the life of
the reservoir.

Carbon dioxide (COp) gas is also injected into
oil reservoirs, sometimes after waterflooding, to
recover more cil. Ideally, for most efficient dis-
placement, CO2 should mix with the aoil; but, it
dees this only gradually, if at all. Moving through
the reservoir, CO2 will extract some of the lighter
hydrocarbons from the oil; and as it becomes
enriched with these, it achieves a compaosition
which allows it to mix with the oil. From this point
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on, a “miscible flood"” is achieved which should
displace virtually all of the oil from the rock
matrix.

Among thermal processes, steam injection is
the most common. Steam recovers 77 percent of
all oil produced by enhanced recovery methods.
Unlike chemicals, which aiter the relationship of
oil to the flooding medium and to the reservoir
rock, steam helps heavy oil to flow by reducing
its viscosity, and by thermal expansion within the
reservoir. Steam distillation alsa assists in moving
oil, particularly lighter oils.
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PROBLEMS, OPPORTUNITIES AND OBJECTIVES
FOR GRAZING MANAGEMENT

Table B-t describes the most common prob-
lems encountered in the administration and man-
agement of livestock grazing on public lands in
the Washakie Resource Area. It also describes in
general terms, what management actions can be
used to correct the problems. The table is

intended to provide an overview of how grazing
management or administration couid be used fo
improve the situations listed. The situations
described do not appiy to all allotments, nor do
the management actions take into account all
multiple-use management considerations.

TABLE B-1

PROBLEMS, OPPORTUNITIES AND OBJECTIVES
FOR GRAZING MANAGEMENT

Situation

Management Action

Grazing season and grazing habits
of different kinds and classes of
livestock can reduce the quality -
and quantity of vegetation produced
by a plant community.

Change the season and/or the class or
kind of livestock.

Designate the season and kind of
fivestock for the allotments that
currently have no designation.

Implement grazing systems that will
provide for plant maintenance
requirements.

As a general rule, on all allotment
categories, adjustments would limit
use prior to seed ripe on key forage
species to 1 yearoutof 2or 3in
areas with less than 10 inches of
annual precipitation ahd 1 year out
of 2 in areas with 10 or more

inches of precipitation. A rest

cycle would be considered any time
use occurs prier to seed ripe. As

a goal, use of key species on
selected key areas would be limited
to a level that would meet the
objectives of allotment management,
normally a maximum of 50 percent
utilization by wiidlife and livestock
of the current year's production
(Bell, 1873).
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TABLE B-1 (Continued)

PROBLEMS, OPPORTUNITIES AND OBJECTIVES
FOR GRAZING MANAGEMENT

Situation

Management Action

Livestock use can be poorly
distributed within an alictment
or pasture. This can result in
heavy utilization of some sites
while others may receive little
Or No grazing use.

Current levels of livestock use may
exceed the desired use levels for
the alictment.

Some sites that are now producing a
quality and quantity of forage well
below their potential have a poor
potential to respond to changes in
grazing management afone.

Investments in range improvements
needed to implement changes in
grazing management often do not
have favorable benefit/cost ratios
for the U.S. Government.

Plant and animal pests can adversely
affect livestock and vegetative
productivity.

Some kinds of livestock and/or
seasons of use of livestock grazing
conflict with wildlife use in the

the same areas (Mackie). Diets of
sheep overlap significantly with elk
antelope and mule deer, and diets of
cattle overlap significantly with

elk and bighorn sheep in all seasons
and with antelope and muie deer in
the spring and on poor condition
ranges.

Projects, such as fences and water
developments, often change livesiock
grazing patterns and/or create
physical hazards and disturbances.
These changes can increase conflicts
with current wildlife use, visual
resqurces, watershed, and other
resource uses and values.

Develop new water sources to distribute
livestock use more evenly.

Construct drift fences to alter
traditional grazing patterns.

Specify locations for placement of
salt or mineral supplements.

Require herding of livestock.

Authorize the class or kind of
livestock that will best utilize
the aliotment.

Adjust the tevel of livestock use
to meet desired levels based on
monitoring studies.

Restore productivity of these sites
through mechanical treatment,
prescribed fire and/or seeding with
native species or well-adapted
introduced species.

Solicit contributions from range users
and other parties benefiting from
changed grazing management.

Design grazing management systems that
require a minimum investment in

range imprgvements but will meet

the stated objectives.

In cooperation with other affected land
owners and agencies, take actions to
control concentrations of pests,

Proposed changes in livestock grazing
will be evaluated for impacts to wild-
life habitat. If identified impacts
cannot be mitigated through livestock
grazing management (i.e., lighter
grazing use levels, grazing systems,
nonuse areas, etc.) the proposed
changes may not be allowed.

Proposed projects will be evaluated
for impacts to wildiife, wildlife
habitat, and other uses and values.
If identified impacts cannot be
mitigated, the projects may not be
allowed.
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SUMMARY OF ALLOTMENT CONDITION
AND AUTHORIZED USE

This appendix consists of a table that summa-
rizes the allotment condition and authorized live-
stock grazing use foreach allotmentin the Washa-
kie Resource Area. The tabie begins on the next
page.

The ecological range condition shown on the
table relates to the present plant community of
each ecological site in relation to the climax (nat-
ural potential) plant community for that site. The
ecological condition was determined by a field
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visit {0 each range site. At each site, the relative
proportion that each species of plant made up of
the total production was estimated. Thiswas com-
pared to the proporticns that should be present
inthe climaxcommunity. No total production esti-
mates in pounds per acre were recorded; there-
tore, no adjustments in condition classes were
made if the total production of the site was less
than expected.
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