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Abstract: The Bridger-Teton National Forest has analyzed and disclosed the effects of authorizing the 
Bureau of Land Management (BLM) to offer oil and gas leasing on portions of the Wyoming Range, 
previously identified as suitable and available for oil and gas leasing in the Bridger-Teton National Forest 
Land and Resource Management Plan (forest plan). Four alternatives are considered: alternative 1, no 
action/no leasing (withdraw consent to leasing); alternative 2, authorize leasing in accordance with forest 
plan leasing availability decision (the proposed action); alternative 3, authorize leasing in accordance with 
forest plan leasing availability decision with enhanced resource protection; and alternative 4, authorize 
leasing in accordance with forest plan leasing availability decision with no surface occupancy. In 
alternatives 2, 3, and 4, the Forest Service would authorize, or consent to, the offering of specific parcels 
for competitive lease with varying levels of resource protection in the form of lease stipulations. The BLM 
may add additional stipulations in accordance with their applicable Resource Management Plan or decide 
to not offer the parcels, or cancel leases. This final supplemental environmental impact statement discloses 
potential effects of a reasonably foreseeable development scenario on a variety of social, biological, and 
physical resources. Alternative 1 is the preferred alternative.  
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Preface 
Document Structure 
The Forest Service prepared this final supplemental environmental impact statement in 
compliance with the National Environmental Policy Act (NEPA) and other relevant Federal and 
State laws and regulations. This environmental impact statement discloses the direct, indirect, and 
cumulative environmental impacts that would result from the proposed action and alternatives. 
The document is organized into two volumes:  

Volume 1 
• Chapter 1. Purpose of and Need for Action: The chapter includes information on the 

history of the project proposal, the purpose of and need for the project, and the agency’s 
proposal for achieving that purpose and need. This section also details how the Forest 
Service informed the public of the proposal and how the public responded.  

• Chapter 2. Alternatives, including the Proposed Action: This chapter provides a more 
detailed description of the agency’s proposed action as well as the no action/no leasing 
alternative and other alternative methods for achieving the stated purpose. These 
alternatives were developed based on cause/effect relationships raised by the public and 
other agencies. This discussion also includes mitigation measures. Finally, this section 
provides a summary table of the environmental consequences associated with each 
alternative.  

• Chapter 3. Affected Environment and Environmental Consequences: This chapter 
describes relevant resource components of the existing environmental conditions and the 
potential environmental effects of implementing the proposed action and other alternatives. 
This analysis is organized by the issues identified for this project including components of 
the ecological, social, and physical environments.  

• Chapter 4. Consultation and Coordination: This chapter provides a list of preparers and 
agencies consulted during the development of the environmental impact statement.  

• References: This section lists the literature and other reference materials cited throughout 
this document. 

• Index 

Volume 2 
• Appendix: The appendix provides more detailed information to support the analyses 

presented in the environmental impact statement. Appendix sections include: 

♦ Appendix A: Maps for Terrestrial Wildlife Analysis 
♦ Appendix B: Public Involvement 
♦ Appendix C: Lease Stipulations 
♦ Appendix D: Wyoming Range Leases 
♦ Appendix E: Actions Relevant to Cumulative Effects Analysis 
♦ Appendix F: Socio-economic Analysis Information 

Additional documentation, including more detailed analyses of project area resources, may be 
found in the project planning record located at the Big Piney Ranger District office. 
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Changes between the Draft and Final 
Supplemental Environmental Impact Statements 
The following changes were made to this environmental impacts statement as a result of 
comments we received on the draft, as well as reviews by Bureau of Land Management and 
Forest Service staff and officials. 

• Many maps were updated to correct noted errors. 

• Text was corrected, clarified, or updated with more current information in many places 
throughout the document. 

• The titles of alternatives 2, 3 and 4 were changed to clarify that the alternatives do not 
“implement” the forest plan, but instead “authorize leasing in accordance with the forest 
plan.”  

• A notice to help prevent the spread of aquatic invasive species was added to the “Mitigation 
Measures” section on page 43. 

• The “Social and Economic Conditions” section was updated to reflect information on the 
importance of recreation and associated amenities in the project area. 

• The analysis on wolverine was updated on page 270 to add more current information on 
wolverine presence in mountain ranges near the project area. 

• The “Air Quality” section includes new discussions on “The Social Cost of Carbon” and 
“Greenhouse Gases and Climate Change.” 

• Additional background geology and seismic information was added to the “Groundwater 
Resources, Affected Environment” section, as well as the “Environmental Consequences” 
section describing effects to alternatives 2,3, and 4. 

• A response to public comments received on the draft environmental impact statement was 
added to Appendix B. 
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Chapter 1. Purpose of and Need for Action 
Introduction 
The Forest Service is proposing to authorize oil and gas leasing on 30 parcels1 of National Forest 
System land on the eastern slope of the Wyoming Range in the Bridger-Teton National Forest 
within Sublette County, Wyoming (figure 1). This final supplemental environmental impact 
statement is being prepared in cooperation with the Bureau of Land Management (BLM) to 
analyze and disclose the potential effects of oil and gas leasing on all or part of approximately 
39,490 acres2 of the Bridger-Teton National Forest. This document is intended to provide updated 
environmental analysis on the potential effects of oil and gas leasing in accordance with the 
National Environmental Policy Act of 1969 and to ensure appropriate resource-protective 
stipulations are applied to lease parcels before a final leasing decision is made.  

About Oil and Gas Leasing on National Forest Lands 
The Mineral Leasing Act of 1920 and other laws support making mineral resources on Federal 
lands available for production and to encourage development of mineral resources to meet 
national, regional, and local needs. In matters of oil and gas development on National Forest 
System lands, the Forest Service and the BLM have joint responsibilities. The Forest Service is 
responsible for identifying and managing the surface use of National Forest System lands that are 
available for oil and gas leasing. The BLM is responsible for managing the oil and gas resources 
and the administration and issuance of fluid mineral leases. For oil and gas development to occur, 
the Forest Service must first evaluate the lands being considered for leasing. After evaluation, the 
Forest Service may authorize3 the BLM to offer available lands for lease and subsequently issue 
leases for parcels sold (see page 19 for details). 

Both the Forest Service and the BLM have resource management plans that determine which 
Federal lands are administratively available for leasing. In the case of the Bridger-Teton National 
Forest, suitable and available lands for oil and gas leasing were identified in the 1990 record of 
decision for the Bridger-Teton’s Land and Resource Management Plan (commonly known as the 
“forest plan;” USDA Forest Service 1990). These lands were identified in forest plan 
management areas, which specify the types of uses that can occur there. The 1990 record of 
decision did not include a decision to offer specific parcels of land for lease because that requires 
a more site-specific environmental analysis process. 

The forest plan contains goals, objectives, standards, and guidelines that impose constraints on 
activities such as the operation and development of a fluid mineral lease that may affect surface 
resources. When specific lands are nominated, the Forest Service must analyze the proposal, 
identify needed resource protection measures for the areas considered through appropriate 
environmental analysis, and issue a decision regarding the availability of the lands for leasing. 

                                                      
1 Leases WYW173039 and WYW173279 exist in non-contiguous blocks. 
2 All acre figures presented in this document are approximate. 
3 The terms “authorize” and “consent” may be used interchangeably. Forest Service regulation at 36 CFR 228.102(e) 

uses the language “. . . authorize the Bureau of Land Management to offer specific lands for lease…” The BLM may 
not lease National Forest System land over the objection of the Forest Service.  30 U.S.C. 226(h); 43 CFR 3101.7-
1(c). Obtaining authorization, or “consent,” from the Forest Service to lease is a means of documenting that the 
Forest Service does not object to leasing for purposes of meeting the statutory requirement. 
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Figure 1. Location of proposed lease parcels under consideration in this project in relation to existing lease 
parcels 
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Why is This Analysis Necessary? 
In the years following the 1990 record of decision for the forest plan, the Bridger-Teton National 
Forest staff reviewed the plan’s supporting environmental analysis, and subsequently refined 
some of the constraints on oil and gas leasing activities for specific forest plan management areas. 
These constraints were analyzed and documented in three environmental assessments and 
decision notices prepared in 1990, 1991 and 1993.  

Since then, there have been several different attempts to offer parcels of lands for lease with 
supplemental environmental analysis, resulting in leases being offered, decisions being appealed, 
and leases being suspended or cancelled upon request (see the “Leasing and Analysis History of 
the Project Area” section on page 9 for a detailed history of events). 

This supplemental environmental impact statement is being prepared to evaluate the potential 
effects of authorizing the BLM to offer oil and gas leases in portions of the Wyoming Range, and 
to remedy the previous inadequate analyses, and to address new information and changed 
circumstances, and the reasonably foreseeable development information that was not available to 
the authorized officer(s) in earlier leasing decisions. 

It is important to note that offering Federal lands for leasing does not authorize any 
development. Further site-specific environmental analysis and a decision must occur if or 
when ground-disturbing proposals are received on leases that may be issued. 

Forest Plan Direction Related to Oil and Gas Leasing 
The 1990 Bridger-Teton forest plan, as amended, is incorporated by reference into this 
supplemental environmental impact statement. The plan includes: 

• goals and objectives for managing a variety of national forest resources (see forest plan, 
pages 112–121), 

• standards and guidelines, which are forestwide management prescriptions that apply to all 
areas on the national forest and are intended to accomplish the goals and objectives (see 
forest plan, pages 121–145),  

• desired future conditions, which are descriptions of future land or resource conditions that 
achieve a set of compatible multi-resource goals and objectives; and 

• management areas, which are descriptions and maps of desired future condition areas, 
summaries of associated output schedules, and management area-specific standards and 
guidelines. 

Appendix B of the forest plan includes oil and gas stipulations. In addition, forest plan goals, 
objectives, prescriptions, standards, and guidelines impose further limitations that are 
supplemental to oil and gas leasing stipulations (see volume 2, appendix C of this document).  

Within the project area, the areas identified as suitable and available for oil and gas leasing 
include portions of Management Areas 12, 23, 24, 25, 26, and 32. Each management area has 
specific standards and guidelines (table 1), and desired future condition direction (table 2 and 
figure 2). The forest plan indicates site-specific environmental analysis may identify a need for 
additional stipulations and would be the basis for determining whether the Forest Service should 
authorize leasing, and under what conditions. The following lease stipulations from page 102 of 
the forest plan are applicable to this project and are referenced frequently throughout this 
document: 
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No Surface Occupancy (NSO): Prohibits use or occupancy of the land surface for fluid 
mineral exploration and/or development to protect specific resource values. The no-
surface-occupancy stipulation is intended for use only when other stipulations are 
determined insufficient to adequately protect the public interest. No surface occupancy 
allows surface disturbance, but does not allow occupancy of the surface, while no ground 
disturbance does not allow disturbance of the surface. For example, a pipeline can be 
buried in a no-surface-occupancy area because it will not occupy the surface, but will 
disturb the surface. 

Timing Limitation Stipulation (TLS): Prohibits surface use during specific time periods 
to protect identified resource values. This stipulation does not apply to operation and 
maintenance of production facilities unless the finding of analysis demonstrates the 
continued need for such mitigation and that less stringent, project-specific mitigation 
measures would be insufficient. 

Controlled Surface Use Stipulation (CSU): Allows use and occupancy on all or 
portions of the lease year-round (unless restricted by another stipulation), but because of 
special values or resource concerns, lease activities must be strictly controlled. The 
controlled-surface-use stipulation is used for operating guidance and is not a substitute 
for the no-surface-occupancy or timing-limitation stipulations. This stipulation is 
considered to be equal to and the same as the more commonly used controlled-surface-
use leasing stipulation that is used in contemporary leasing decisions by the Forest 
Service and the BLM. 

Table 1. Forest plan management area-specific standards and guidelines relevant to oil and gas 
leasing in the Wyoming Range 

Management Area (MA) 
Number, Name, and Acres Standards 

MA 12 - LaBarge Creek 
833 acres 

Lease Stipulation Standard – Leases in the crucial elk winter range 
on Mahogany Ridge will be issued with a no-surface-occupancy 
stipulation. In addition, leases will be issued in the crucial elk winter 
ranges with a Timing-Limitation stipulation.  
Coordination Standard – Sensitivity will be shown towards the 
documented management need of the “Area of Critical Environmental 
Concern” in the Pinedale Resource Area of the Bureau of Land 
Management. 

MA 23 - Big Piney 
647 acres 

Lease Stipulation Standard – Leases within 0.5 mile of the Wyoming 
Range Crest will be issued with a no-surface-occupancy stipulation.  

MA 24 - Upper Hoback  
27,395 acres 

Lease Stipulation Standard – Leases within 0.5 mile of the Wyoming 
Range Crest will be issued with a No-Surface-Occupancy stipulation.  
Note: The southernmost parcels in this MA are adjacent to lands 
identified as no surface occupancy in the BLM Pinedale Resource 
Management Plan. 

MA 25 - Cottonwood Creek 
5,778 acres 

Lease Stipulation Standard – In the Desired Future Condition (DFC) 
2A area along the crest of the Wyoming Range, leases will be issued 
with a no-surface-occupancy stipulation; leases within 0.5 mile of the 
Wyoming Range Crest will be issued with a no-surface-occupancy 
stipulation.  
Note: The easternmost parcel in this management area is adjacent to 
an area identified as no surface occupancy in the BLM Pinedale 
Resource Management Plan. 
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Management Area (MA) 
Number, Name, and Acres Standards 

MA 26 - Piney Creeks 
4,703 acres 

Lease Stipulation Standard – In the DFC 2A area and in the bighorn 
sheep area, leases will be issued with a No-Surface-Occupancy 
stipulation. 
Visual Quality Standard – In DFC 2B areas along Middle Piney Creek 
a visual quality objective of retention will be applied to foreground and 
middle ground zones, relative to the road.  
Coordination Standard – Sensitivity will be shown towards the 
documented management need of the “Area of Critical Environmental 
Concern” in the Pinedale Resource Area of the BLM Resource 
Management Plan.  
Note: The northernmost parcel in this management area is adjacent to 
an area identified as no surface occupancy in the BLM Pinedale 
Resource Management Plan. 

MA 32 - Lower Greys River 
132 acres 

Lease Stipulation Standard – Areas within 0.5 mile of the crests of 
the Salt River and Wyoming Ranges: Leases will be issued in the DFC 
10, 12, and 1B areas in crucial elk winter range with a timing-limitation 
stipulation. The DFC 2A areas west of the Absaroka Fault I on the Salt 
River Crest will be leased with a no-surface-occupancy stipulation.  
Visual Quality Standard – The DFC 3 areas will be managed under a 
visual quality objective of retention in the foreground and partial 
retention in the middle ground.  
River Qualities Standard – The Greys River will be managed to 
protect scenic and recreational values that make it eligible for inclusion 
in the Wild and Scenic River System. 

Table 2. Forest plan desired future conditions (DFC), prescriptions, and standards 
Desired Future Condition, Theme, and 
Management Emphasis 

Summary of Key Resource Prescriptions and 
Standards 

DFC 1B - Substantial Commodity 
Resource Development with Moderate 
Accommodation of Other Resources 
Theme: An area managed for timber 
harvest, oil and gas, and other commercial 
activities with many roads and moderate to 
occasionally substantial emphasis on other 
resources. 
Management Emphasis: Management 
emphasis is on scheduled wood-fiber 
production and use, on livestock 
production, and other commodity outputs 

Recreation Prescription - Recreation is managed to 
provide roaded natural appearing opportunities in roaded 
areas, and semi-primitive opportunities in other areas. 
Roaded recreation opportunities are compatible with 
timber, livestock grazing, and minerals development. 
Recreation activities suitable for this area include 
dispersed, road-oriented uses such as firewood gathering, 
roadside camping and day use, off-highway vehicle use on 
open routes, hunting and winter sports. Use of closed 
roads for semi-primitive forms of recreation such as 
horseback riding and hiking is suitable. 
Visual Quality Prescription - The visual quality objective 
is generally partial retention or modification. In sensitive 
foreground areas, the visual quality objective is retention. 
Fisheries and Wildlife Prescription - Habitat is provided 
for existing populations of game and fish, but hunter 
success and recreation-day objectives identified by the 
Wyoming Game and Fish Department may decrease. A 
use-attainability study may be needed for a specific stream 
segment to determine if fishery-beneficial use is being 
protected to an adequate level. 
Minerals Prescription - Minerals or energy exploration 
and development is encouraged. Lease stipulations 
emphasize mineral commodity production, while meeting 
some other resource objectives. 
Lease Stipulation Standard - Leases within 0.5 mile of 
the Wyoming Range Crest will be issued with a no-surface-
occupancy stipulation. 
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Desired Future Condition, Theme, and 
Management Emphasis 

Summary of Key Resource Prescriptions and 
Standards 

DFC 9A - Developed and Administrative 
Sites 
Theme: An area managed for 
campgrounds, other noncommercial areas, 
and Forest Service administrative sites, 
including related roads and sites. 
Management Emphasis: The 
management emphasis is on existing and 
proposed developed recreation sites and 
Forest Service administrative sites: 
campgrounds, picnic ground, trailheads, 
visitor information centers, water-related 
recreation facilities and concentrated use 
areas in roaded natural areas. 

Recreation Prescription - Developed recreation is the 
focus, but management includes campgrounds, picnic 
areas, and Forest Service administrative sites. 
Visual Quality Prescription - The visual quality objectives 
are retention or partial retention. Facilities are often 
evident, but harmonize and blend with the natural setting. 
Fisheries and Wildlife Prescription - Habitat 
management is not intended to achieve the game and fish 
populations, harvest levels, success, and recreation-day 
objectives identified by the Wyoming Game and Fish 
Department. 
Minerals Prescription - The area is available for new 
energy leasing but is not available for other mineral entry. 
Exploration and development under existing leases is 
constrained to meet the objectives of this desired future 
condition. 
Lease Stipulation Standard - Leases will be issued with a 
no-surface-occupancy stipulation. 

DFC 10 - Simultaneous Development of 
Resources, Opportunities for Human 
Experiences, and Support for Big- Game 
and a Wide Variety of Wildlife Species 
Theme: An area managed to allow for 
some resource development and roads, 
while having no adverse and some 
beneficial effects on wildlife. 
Management Emphasis: Management 
emphasis is to provide long-term and short-
term habitat to meet the needs of wildlife 
managed in balance with timber harvest, 
grazing, and minerals development. All 
surface-disturbing activities are designed to 
have no effect or beneficial effects on 
wildlife. If any portion of this area contains 
grizzly bear habitat, no surface-disturbing 
activities can occur there until the grizzly 
bear cumulative effects model can be run 
to help determine potential effects on the 
grizzly bears. 
Experience: (Condensed) Mineral or gas 
and oil development roads are gravel-
surfaced, similar to main roads elsewhere 
on the Forest. Access to energy 
development sites may be controlled. In oil 
development areas, you might see 
pumping equipment, storage tanks, and a 
safety and flow regulation device called a 
“Christmas tree.” Gas fields reveal 
“Christmas trees”, compressors, and 
dehydration units. Occasionally, you can 
hear noise from pump jacks, heavy 
equipment, and compressors. 

Recreation Prescription - Existing roaded recreation 
opportunities continue where they do not interfere with the 
objectives for this area. Areas of both semi-primitive 
motorized and semi- primitive non-motorized are provided. 
Visual Quality Prescription - the visual quality objectives 
are retention, partial retention and modification. 
Fisheries and Wildlife Prescription - Groups of species 
are emphasized, such as early- or late- succession-
dependent species, in order to increase species richness 
or diversity. Habitat management is intended to achieve 
the game and fish populations, harvest levels, success, 
and recreation-day objectives identified by the Wyoming 
Game and Fish Department and agreed to by the Forest 
Service. 
Big Game Habitat Guideline - Sufficient habitat should be 
provided to maintain desired populations and distribution of 
big-game species. 
Minerals Prescription - The area is available for minerals 
location, sale or energy leasing, exploration, and 
development. New leases are issued with the appropriate 
stipulations to require compatibility with other resource 
objectives. 
Access: Roads Prescription - Management of the area 
requires a moderate road system to provide commodity 
and public access. Most travel is limited to arterial and 
collector roads with seasonal or long-term closure of many 
local roads for wildlife security. 
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Desired Future Condition, Theme, and 
Management Emphasis 

Summary of Key Resource Prescriptions and 
Standards 

DFC 12 - Backcountry Big-Game Hunting, 
Dispersed Recreation, and Wildlife Security 
Areas 
Theme: An area managed for high-quality 
wildlife habitat and escape cover, big-game 
hunting opportunities, and dispersed 
recreation activities. 
Management Emphasis: Management 
emphasis is on providing such important 
habitat for big-game as winter ranges, 
feedgrounds, calving areas, and security 
areas. Management provides for habitat 
capability and escape cover, and 
maintained semi-primitive nonmotorized 
opportunities that emphasize big-game 
hunting activities. If any portion of this area 
contains grizzly bear habitat, no surface-
disturbing activities can occur there until 
the grizzly bear cumulative effects model 
can be run to help determine potential 
effects on the bear. 
Experience: Mineral and energy 
development may be restricted by season. 
Energy exploration roads may be closed. 
Access to energy development sites may 
be controlled. In oil development areas, 
you might see pumping equipment, storage 
tanks, and a safety and flow regulation 
device called a “Christmas tree.” Gas fields 
reveal “Christmas trees,” compressors, and 
dehydration units. Occasionally, you can 
hear noise from pump jacks, heavy 
equipment, and compressors. 

Recreation Prescription - Recreation is managed to meet 
the needs of big-game species. 
Visual Quality Prescription - The visual quality objectives 
are retention” and “partial retention. 
Fisheries and Wildlife Prescription - Habitat will be 
managed to help meet the game populations, harvest 
levels, success, and recreation-day objectives, and to fully 
achieve the fish populations, harvest levels, success, and 
recreation-day objectives identified by the Wyoming Game 
and Fish Department and agreed to by the Forest Service. 
Minerals Prescription - Minerals or energy exploration 
and development of existing leases is allowed. Energy 
development areas must meet habitat capability and 
escape cover. Although some energy development 
projects do not meet Semi-primitive recreation opportunity 
spectrum classifications, every effort is made to make them 
compatible. Exploration and development methods and 
practices that minimize road building, noise, and other 
game disturbance will be encouraged. 
Access: Roads Prescription - Management of the area 
requires a limited amount of open roads for public access 
and some commodity removal. Most travel is limited to 
arterial and collector roads with long-term closure of most 
local roads for wildlife security. 
Lease Stipulation Standard - New oil and gas leases will 
be issued with timing-limitation and controlled-surface-use 
stipulations. The latter requires mitigation activities for the 
effects of roading exploration and development on wildlife. 
Activities will be directed first at onsite effects, then at 
effects within the contiguous herd unit, and finally at effects 
within other herd units. 

Table 3 provides a summary of acres by management area and desired future condition (figure 2). 

Table 3. Acres of project lease parcels by management area and desired future condition (DFC) 
Management Area DFC 1B DFC 9A DFC 10 DFC 12 Total Acres 
12 – LaBarge Creek 0 0 833 0 833 
23 – Upper Hoback 0 0 647 0 647 
24 – Horse Creek 27,157 51 0 187 27,395 
25 – Cottonwood Creek 3,192 0 2,383 204 5,778 
26 – Piney Creeks 4,038 0 6 659 4,703 
32 – Lower Greys River 0 0 132 0 132 
Total 34,387 51 4,000 1,050 39,487 
Percent of Total 87% <1% 10% 3% 100% 
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Figure 2. Management areas and desired future conditions from the forest plan 
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Leasing and Analysis History of the Project Area 
As mentioned in the introduction to this document, there have been a variety of environmental 
analyses and attempts to offer leases in the Wyoming Range since the Bridger-Teton forest plan 
was issued in 1990. Some decisions were issued over the years and some have been appealed and 
remanded. The following provides a chronology of events since 1990. 

• March 1990:  
The original record of decision for the Bridger-Teton National Forest Land and Resource 
Management Plan identified 1.2 million acres within the Wyoming Range as available for 
oil and gas leasing. Over the next decade, exploratory work was done and 240,000 acres 
were leased by the BLM. Today there are 12 active well pads in the area. 

• 1990–1993:  
The Forest Service prepared three environmental assessments and decision notices further 
refining constraints for oil and gas leasing in involved management areas 12, 23, 24, 25, 26, 
and 32. 

• February 2004:  
Due to changes since the forest plan was approved and concerns from Wyoming Governor 
Freudenthal, the Forest Service completed a supplemental biological assessment, 
supplemental biological evaluation, and a supplemental information report. These analyses 
resulted in reducing acres available for leasing to 175,000; and a determination that the 
environmental assessments written in the 1990s for leasing in the above identified 
management areas had adequately addressed the environmental impacts of oil and gas 
leasing. 

• June 2005:  
The Forest Service authorized the BLM to offer leasing of 35 parcels on 44,720 acres with 
specified stipulations. The BLM determined the NEPA adequate for its decisions to offer 
leases. 

• December 2005–August 2006:  
All 35 parcels were auctioned at various sales and award of leases was protested by various 
environmental groups. Twelve leases were issued after BLM denied the lease sale protests. 
Although high bidders were identified for the remaining leases, BLM delayed issuing these 
23 leases, placing them in a pending status (see volume 2, appendix D). 

• July–September 2006:  
Appeals were filed with the Interior Board of Land Appeals, who granted a stay of the 
BLM decisions denying protests of the 12 leases that had been issued. The Board’s 
decisions (IBLA2006-184 and IBLA2006-208) concluded that the appellants would likely 
prevail on their claims that the leases had been issued in violation of the National 
Environmental Policy Act based on new information and changed circumstances related to 
air quality and Canada lynx. Given this decision, the BLM deferred issuing the remaining 
23 leases. 

• February 2008:  
The Forest Service initiated a supplemental environmental analysis to address deficiencies 
in the original analysis identified by the Interior Board of Land Appeals and to address new 
concerns highlighted by the public involvement process during scoping.4 The BLM, State 

                                                      
4 Scoping means to solicit comments about a proposal and determine the scope of environmental analysis that will be 

necessary based on the issues that are raised.  
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of Wyoming, and Sublette County were cooperating agencies in this analysis. Based on 
scoping, significant issues to be analyzed were identified (for example, impacts of lease 
development on air quality, wildlife and fish habitat, threatened and endangered species, 
groundwater, recreation, scenery, social and economic conditions, and effective recovery of 
energy resources). 

• March 2009:  
The Wyoming Range was withdrawn from future mineral leasing via the Omnibus Public 
Lands Act. The Act recognized valid existing rights and allowed for the full spectrum of 
outcomes with regard to the 35 lease parcels based on the supplemental environmental 
analysis. Governor Freudenthal proposed EPA designation of air quality nonattainment area 
for Sublette County due to monitored exceedances of ozone standards and threats to human 
health. 

• August 2009:  
BLM rejected the bids of the three high bidders on the 23 leases not issued, relying 
primarily on the Omnibus Public Lands Act as an indication that Congress had identified a 
higher public use of these lands than oil and gas development.  

• September 2009:  
The high bidders appealed the BLM’s action to the Interior Board of Land Appeals, 
challenging the BLM’s authority to reject their bids.  

• January 2010:  
One of the appellants (Wold Oil Properties, Inc.) offered to settle its appeal by accepting 
their two lease parcels with a no-surface-occupancy stipulation, which would make the 
lease consistent with the Omnibus Act withdrawal. Governor Freudenthal sent identical 
letters to the Secretaries of Agriculture and Interior, Vilsack and Salazar indicating his 
support for such a settlement. 

• February 2010:  
The “Draft Supplemental Environmental Impact Statement for Oil and Gas Leasing in the 
Wyoming Range” was released for public review and comment. The preferred alternative 
was identified as no action, no leasing. 

• March–April 2010:  
The Interior Board of Land Appeals ruled in favor of two appellants’ challenges to the 
BLM’s decision to reject their high bids. The Board indicated the BLM had not provided a 
rational basis for its rejection of bids, since the Omnibus Act did not prohibit issuing leases 
previously offered by the BLM. The draft supplemental environmental impact statement 
included an alternative consistent with Wold’s proposed settlement and the provisions for 
continued leasing under the surface-use restrictions in the Omnibus Act.  

• December 2010–January 2011:  
The “Final Supplemental Environmental Impact Statement for Oil and Gas Leasing in the 
Wyoming Range” and record of decision were released to the public. Forest Supervisor of 
the Bridger-Teton National Forest Jacque Buchanan decided not to authorize the Bureau of 
Land Management to lease national forest lands in the Wyoming Range for oil and gas 
development, based on the environmental analysis.  

• February 2011:  
The record of decision was appealed by Sublette County Commissioners, Stanley Energy, 
Inc., Western Energy Alliance, and Wold Oil Properties, Inc. 
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• May 2011:  
Forest Supervisor Buchanan withdrew the decision not to authorize the BLM to lease on 
National Forest System land in the Wyoming Range for oil and gas development. 
Withdrawing the decision allows the Forest Service to further evaluate several key issues 
including, but not limited to, the potential impacts to air quality, lynx habitat and mule deer 
migration routes. The Bridger-Teton assembled a new interdisciplinary team and began a 
new supplemental environmental impact statement. 

Since 2011, new information and changes in circumstances have affected the proposed project 
area including: 

• In late 2011, a quantitative air model was designed and analysis completed that produced a 
final report in 2013.  

• Additional wildlife information was obtained from the State of Wyoming, in 2011, 2012, 
and 2015. 

• The 2012 high-severity Fontenelle Fire burned approximately 64,220 acres in the southern 
Wyoming Range, including approximately 4,640 acres of the lands under review for 
leasing. 

• The Upper Green River area was designated as a “marginal nonattainment area” for ozone 
per the Clean Air Act.  

• Approximately 58,000 acres of leases held by the Plains Exploration & Production 
Company for the Noble Basin area adjacent to the north of the project lease parcels were 
sold, which stopped their project; therefore, their project is no longer relevant to the 
cumulative effects analysis. The LaBarge Project, another nearby proposed leasing project, 
was reduced from a proposal of 1,000 wells to 31 wells to be drilled over a 10-year period; 
therefore, impacts of this project for cumulative effects would be much less than previously 
analyzed. 

• The Forest Service and BLM are providing more detailed disclosure of the potential effects 
of hydraulic fracturing that is assumed to occur with reasonable foreseeable development. 

• In 2013, the U.S. Fish and Wildlife Service proposed to list the distinct population segment 
of the North American wolverine (Gulo gulo luscus) occurring in the contiguous United 
States, as a threatened species under the Endangered Species Act.  

• Between 2012-2015, the Forest Service reviewed and updated habitat mapping pertaining 
to the Northern Rockies Lynx Management Direction Forest Plan amendment (USDA 
Forest Service 2007a).  

• In January 2014, two pending leases (WYW173034 and WYW173268) which had received 
high bids from Plains Exploration & Production Company and totaled approximately 3,166 
acres, were removed from leasing consideration at the request of the bidder. 

• In July 2015, three pending leases (WYW173042, WYW173043, and WYW173283) which 
had received high bids from Van K. Bullock and totaled approximately 2,061 acres, were 
removed from leasing consideration at the request of the bidder. 

• In 2015 the forest plan was amended with the 2015 Wyoming Greater Sage-Grouse land 
use plan amendment (USDI BLM and USDA Forest Service 2015). 

The parcels withdrawn by bidders (approximately 5,227 acres) have been removed from the 
project area under consideration for leasing in this environmental analysis document and are not 
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further analyzed. Therefore, this final supplemental environmental analysis addresses the 
potential effects of leasing the 12 suspended leases and 18 pending lease parcels, comprising 
approximately 39,490 acres, corrects deficiencies in prior environmental analyses, and considers 
new information. 

Purpose of and Need for Action 
There is a need to analyze new information that is relevant to environmental concerns and has a 
bearing on whether the Forest Service should authorize leasing of these lands. The BLM may not 
lease over a Forest Service objection. To authorize leasing, the Forest Service must be fully 
informed of the potential effects of leasing to National Forest System land and resources. There is 
a need to disclose the effects of reasonably foreseeable development and determine necessary 
stipulations to adequately mitigate potential resource impacts. The analysis is needed to inform 
the independent decisions of the Forest Service and the BLM regarding oil and gas leasing for the 
subject lands. The decisions of both agencies must be supported by an environmental analysis 
that adequately addresses the impacts of reasonably foreseeable development associated with oil 
and gas leasing. 

The purpose of this analysis is to evaluate new information and to correct deficiencies in previous 
analyses to ensure the potential effects are fully considered before a final decision is made as to 
whether leasing is appropriate on lands in the project lease parcels. 

Proposed Action 
The Forest Service is proposing to authorize the BLM to lease specific parcels for oil and gas on 
the eastern slope of the Wyoming Range, along the western portion of Sublette County in areas 
identified as suitable and available for oil and gas leasing within the Bridger-Teton National 
Forest. Issuance of leases would be subject to stipulations necessary to mitigate resource impacts 
and ensure consistency with the Bridger-Teton forest plan and applicable BLM resource 
management plans. See chapter 2, page 26 for a detailed description of the proposed action 
(alternative 2) and page 4 for definitions of forest plan lease stipulations.  

Cooperating Agencies 
This environmental analysis has oversight by three cooperating agencies. According to the 
Council on Environmental Quality regulations,5 a cooperating agency is any Federal agency other 
than a lead agency that has jurisdiction by law or special expertise with respect to any 
environmental impact involved in a proposal (or a reasonable alternative) for legislation or other 
major Federal action significantly affecting the quality of the human environment. A State or 
local agency of similar qualifications may, by agreement with the lead agency, become a 
cooperating agency.  

For this analysis effort, cooperating agencies are the Wyoming State Office of the BLM; the State 
of Wyoming, Governor’s Office; and Sublette County, Wyoming. In managing the Federal 
mineral estate underlying National Forest System lands, the BLM is cooperating with the Forest 
Service to ensure that mutual management goals and objectives for oil and gas exploration and 
development activities are achieved. The State of Wyoming is providing information and 
expertise for parts of the analysis relating to resources such as wildlife management, clean air, 

                                                      
5 40 CFR 1508.5 
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protecting cultural and historical resources, and environmental quality. Sublette County is 
providing the social and economic analysis. 

Scope of Analysis 
Geographic Scope: The geographic scope of the lands considered and analyzed for leasing by 
this document are the approximately 39,490 acres that were sold at BLM lease sales from 
December 2005 through August 2006 (see figure 1). The analysis area for some resources extends 
beyond the management areas contained in the lease parcels described above. 

Scope of Analysis: Regulations for implementing the National Environmental Policy Act6 
instruct agencies to identify and eliminate from detailed study the issues that are not significant or 
have been covered by prior environmental review. Because this environmental impact statement 
supplements previous analyses for oil and gas leasing in the Bridger-Teton National Forest, its 
focus is on changed conditions and significant new information not available for previous 
analyses, and identified deficiencies in those analyses. The final environmental impact statement 
for the Bridger-Teton forest plan (USDA Forest Service 1990) included analysis of effects of 
mineral and energy development on recreation, wilderness, wild and scenic rivers, visual 
resources, wildlife, fish, threatened, endangered and sensitive species, vegetation-range and 
timber, riparian, wetlands and floodplains, soil, water, air, access-roads and trails, cultural 
resources, protection (fire and pest), and social and economic conditions. This analysis covers 
only those resources or issues either identified as potentially deficient in the Interior Board of 
Land Appeals remand: analysis of air quality and lynx habitat impacts, or those identified as 
having significantly changed conditions or new information including: environmental impacts 
from the Fontanelle wildfire, updated big game habitat and migration route information, changes 
in anticipated cumulative effects from other projects, and updated management direction related 
to federally listed species and Forest Service sensitive species (see also page 11).  

                                                      
6 40 CFR, parts 1500-1508 
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Agency and Tribal Consultation 
American Indian Tribes: In January of 2008, the Forest Service sent a preliminary scoping letter 
about this project to three American Indian tribes: the Eastern Shoshone Tribe in Fort Washakie, 
Wyoming; the Shoshone-Bannock Tribes in Fort Hall, Idaho; and the White Clay Society, Gros 
Ventre Tribe in Hays, Montana. In October of 2008, each of these tribes was provided with the 
“Class I Cultural Resource Overview” report (Schoen 2008) for review and comment.  

U.S. Fish and Wildlife Service: Informal consultation7 has been ongoing with the Fish and 
Wildlife Service since January of 2008. In October of 2008 the proposed action (alternative 2) 
was presented at a formal consultation meeting among biologists from the Forest Service, the 
Fish and Wildlife Service, the BLM, and the National Park Service. The agencies discussed 
potential effects on Canada lynx and possible mitigations. In March of 2009, an update on 
analysis progress was presented at another meeting. In the summer of 2009, Forest Service and 
Fish and Wildlife Service biologists conducted a field visit to review conditions in the area and 
discuss potential effects and mitigations for Canada lynx. Consultation with the U.S. Fish and 
Wildlife Service will be continuing throughout this analysis process. 

Wyoming State Historic Preservation Office: In October of 2008, the Forest Service provided 
the Wyoming State Historic Preservation Office with the “Class I Cultural Resource Overview” 
for review and comment. They were notified that compliance with provisions of regulation 36 
CFR 800 (Protection of Historic Properties) would be conducted after any leasing decision, at the 
phase of environmental review that occurs when there is an application for permit to drill and 
surface-use plan of operations.  

Public Involvement 
Scoping and public involvement for issues related to this supplemental environmental analysis 
began in 20088 for a supplemental environmental impact statement that was released with a 
record of decision in January 2011. In May 2011, the record of decision was withdrawn to allow 
for further evaluation of several key issues and consideration of new information. On March 21, 
2014, a corrected notice of intent was published in the Federal Register9 to announce the intent to 
prepare a supplemental environmental impact statement for this project. This notice of intent 
updated the original February 4, 2008 notice and the revised notice of intent from March 2008. 

Extensive public involvement efforts were conducted with the 2008 scoping period. In addition, 
public involvement associated with forest plan revision efforts identified public issues and 
concerns relevant to this project. Because extensive public comments covering the range of 
relevant issues for the analysis were received in the 2008 scoping period and in the comment 
period on the 2010 draft supplemental environmental impact statement, an additional scoping 
period was not conducted. Scoping for a supplemental environmental impact statement is not 
required.10  Appendix B in volume 2 provides more information on public involvement, the list of 
public concern statements from scoping efforts in 2008 and how those concerns were addressed 

                                                      
7 Informal consultation means holding periodic meetings with the U.S. Fish and Wildlife Service to discuss a variety of 

Forest Service projects that may require future in-depth, or “formal” consultation on potential effects to threatened 
and endangered species or those that are candidates for listing.  

8 See Federal Register 73 FR 6453 
9 79 FR 15723 
10 40 CFR 1502.9(c)(4) 

https://www.federalregister.gov/articles/search?conditions%5Bterm%5D=73+FR+6453&commit=Go
https://www.federalregister.gov/articles/2014/03/21/2014-05891/bridger-teton-national-forest-wyoming-oil-and-gas-leasing-in-portions-of-the-wyoming-range-in-the
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in this analysis, and information on distribution of this final supplemental environmental impact 
statement. 

Issues 
Scoping responses and comments on the 2010 draft supplemental environmental impact statement 
from the public, other agencies, and tribes were considered by the interdisciplinary team in 
developing a list of issues to address.  

The Forest Service separated the issues into two groups: significant and non-significant issues. 
Significant issues were defined as those directly or indirectly caused by implementing the 
proposed action. Nonsignificant issues were identified as those: (1) outside the scope of the 
proposed action; (2) already decided by law, regulation, forest plan, or other higher level 
decision; (3) irrelevant to the decision to be made; or (4) conjectural and not supported by 
scientific or factual evidence. The Council on Environmental Quality (CEQ) NEPA regulations 
explain this delineation in Sec. 1501.7: “…identify and eliminate from detailed study the issues 
which are not significant or which have been covered by prior environmental review (Sec. 
1506.3)…” A list of nonsignificant issues and reasons regarding their categorization as 
nonsignificant may be found in the project record. 

Following are the significant issues developed from previous public involvement efforts 
considered during alternative development, along with the analysis indicators that highlight 
differences in the effects of alternatives in chapter 3 of this document: 

1. Not authorizing the BLM to issue leases for the 39,490 acres or applying additional 
constraints to leases could prevent effective recovery of energy resources in the area. 

If leasing is not authorized or if additional substantive constraints beyond those identified 
as stipulations in the forest plan are added, there is a high likelihood that energy resources 
could not be effectively recovered. 

There are three key components needed for energy exploration and development; (1) 
capital, (2) technical knowledge and ability, and (3) a land base to explore and or 
develop. Industry largely supplies items 1 and 2; item 3 is dependent on Federal land 
management agencies, State agencies, or private landowners. To address the effects on 
potential for energy development, accessibility to the Federal land base (projected 
number of acres available that are unconstrained by no-surface-occupancy stipulations), 
and projected number of wells are used as indicators. The more accessible the land base, 
the greater the opportunity to explore and develop with maximum economic recovery. 

Indicators are: Number of wells and acres of land unconstrained by no-surface-
occupancy stipulations.  

2. Potential impacts from post-leasing exploration and/or development could have 
cumulative effects on the social and economic well-being of the local communities 
and quality of life for residents. 

There is concern that development of the area is causing pressures and changes to the 
region’s small towns including traffic, crime, demands for social services, impacts to 
infrastructure, housing costs, suburban development and other impacts affecting the 
quality of life were brought up during the scoping process and are related to the post-
leasing activities. Impacts to the area's backcountry characteristics which would in turn 
affect recreation and related businesses (including outfitter guiding) that rely on the 
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backcountry are also a concern. Some members of the public believe the analysis should 
be comprehensive so that impacts can be fully understood and mitigations can be 
developed in conjunction with cities, towns, and counties. Cumulative effects to local 
communities of ongoing and likely future oil and gas development in the Green River 
Basin, including the Pinedale Anticline and Jonah fields, as well as ongoing development 
on the Bridger-Teton National Forest are additional concerns.  

Indicators are: Changes in employment, income, government revenue, population, 
housing, traffic, crime, social services, social and cultural values, and ecosystem services.  

3. Post-leasing exploration or development activities and disturbance could change the 
backcountry recreation setting, detracting from the quality of recreation 
opportunities in the area. 

Existing qualities of the area (the essentially wild landscape, large backcountry areas, 
remoteness, relatively few people, fine scenery, and existing recreation roads and trails) 
provide valued opportunities for recreation. These qualities are valued by nearby 
residents and also draw visitors who support the tourism industry, including but not 
limited to permitted outfitter-guide operations. There is concern that impacts from oil and 
gas exploration and development will negatively affect these values and the quality of 
current recreation experiences. Big game hunting is singled out by some members of the 
public as a primary attribute of the Wyoming Range; effects on wildlife are therefore tied 
to recreation. Because of the rate and extent of energy development in nearby areas, the 
Wyoming Range, including the subject leases, is viewed as a haven for wildlife as well as 
for backcountry recreation. To quote one of a number of public comments on these 
interrelated issues, “Hunters, anglers, campers, hikers, snowmobilers, and wildlife 
watchers are becoming increasingly aware of the opportunities available in the quiet 
range just south of the Grand Tetons. These travelers bring essential tourism dollars to the 
state, fueling a critical diversification of Wyoming's economy. To lose the natural 
grandeur of these mountains to development would deal a devastating blow to many 
operations in the area.”  

Noise, dust, air pollution, and other effects from energy development are of concern, as 
well as the potential for increased traffic on Forest roads. The potential for additional off-
highway vehicle use (both on and off designated routes) in currently remote areas is of 
concern to many who value the non-motorized backcountry of the Wyoming Range. 
Increased oil and gas development in the Wyoming Range could lead to more roads and 
access points, more people moving into the area for industry jobs, and therefore an 
increase in existing travel management problems. Changes to scenic quality and 
landscape character are of concern to many. Big Fall Creek, which originates near lease 
parcel WYW173278, is eligible for Scenic River status due to scenic, geologic and other 
values as described in the Wild and Scenic River Act. There is concern that this status 
could potentially be jeopardized if oil and gas development activities can be seen or heard 
from the stream. Finally, there is a concern that development of the subject leases will 
become a catalyst for further industrialization throughout the Wyoming Range.  

Indicators are: Effects to recreation opportunity spectrum classes from acres potentially 
shifting toward the roaded natural class, degree of effects from sights and sounds, miles 
of groomed snowmobile trails potentially affected, degree of change of naturalness to 
scenery, degree of off-forest effects on recreation settings, and changes to special areas 
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including miles of wild and scenic river eligible streams, acres of inventoried roadless 
areas, and miles of national trails affected. 

4. Post-leasing exploration or development activities could result in physical impacts to 
wildlife habitat or individuals, or behavioral disturbance impacts from increased 
human presence. Terrestrial wildlife that could be affected includes threatened, 
endangered, sensitive, and management indicator species’ habitats and populations, 
and large game and trophy game species. 

Potential impacts to wildlife that could result from roads, well pads, pipelines include 
machinery noise, increased vehicular traffic and human presence which could alter 
habitat use or causing stress to animals during sensitive time periods. Impacts from this 
project would be in addition to those of on-going and future expected oil and gas 
activities in the broader area. Habitats and populations of federally listed threatened and 
endangered species, Forest Service sensitive species, and management indicator species 
could potentially be impacted by oil and gas activities. Deer and elk birthing areas are 
also of concern as are the potential impacts of simultaneous development on their 
summer and winter ranges.  

Indicators are: Potential for altered, lost, degraded, disturbed, or isolated habitat 
components measured by potential changes or loss in acres of habitat or increases in road 
density, and viability determinations.  

5. Post-leasing exploration or development activities could result in increased 
sedimentation, chemical contaminants, and dewatering that could adversely impact 
surface water quality, stream channels, and habitat for fish and other special status 
aquatic species.  

Impacts from road and pipeline construction, including stream crossing construction and 
use, land clearing, and earthwork generally include sedimentation and hydrologic impacts 
to wetland and stream channel integrity, and changes to surface and subsurface drainage 
patterns that can affect aquatic habitats. In addition, concerns exist about improper 
disposal of produced water eroding stream channels, contaminating soils, and negatively 
impacting vegetation and wildlife. 

Indicators for effects to surface water quality are: Acres disturbed for sediment 
potential, road mileage, and disturbance potential to riparian and wetland resources. 

Indicators for effects to aquatic species are: Road-related effects, effects from 
chemical contamination, and effects of water depletion. 

6. Post-leasing exploration or development could adversely affect groundwater 
resources, especially those in the recharge area through removal of groundwater 
from aquifers reducing availability to local water users, increased sedimentation, 
and contamination of groundwater.  

There is concern that in some areas, groundwater resources have been depleted or 
contaminated with hydrocarbons as a result of oil and gas operations in this region. The 
following potential impacts on the quality and quantity of groundwater as a result of oil 
and gas drilling activities are of concern. 

• The removal of groundwater from aquifers tapped for drilling water or from surface 
water hauls can negatively affect the quantity of groundwater available to local water 
users;  
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• Increased sedimentation from erosion due to surface disturbance can inhibit recharge 
of surface water into permeable aquifers;  

• Contamination of existing groundwater quality can occur during drilling, completion, 
and production operations from poorly constructed oil and gas wells which can 
release hydrocarbons into the aquifer, increased sedimentation from erosion of well 
pads, access roads and pipelines, and surface spills and releases; and,  

• Contamination of existing groundwater quality can occur from poorly constructed 
water wells that may admit or transmit contaminants into or between aquifers 

The indicator is: The relative potential for impacts to groundwater. 

7. Post-leasing surface disturbance from roads, and well pad and pipeline construction 
related to oil and gas exploration or development activities could result in adverse 
impacts to rare plants, such as soil displacement or compaction, habitat alteration 
(material spills) and increased competition from invasive plants.  

Potential impacts to rare plants could result from surface disturbance, such as road, well 
pad and pipeline construction. Increased surface disturbance could increase the areas with 
competition from invasive plants. Impacts from this project would be in addition to those 
of on-going and future expected oil and gas activities in the broader area. 

Indicators are: Changes to rare plant abundance and suitable habitats, and species 
viability determinations. 

8. The drilling and production of wells subsequent to leasing could impact air quality 
and air quality-related values, with emphasis on cumulative effects because of 
extensive development in the Pinedale area and previously monitored exceedances of 
National Ambient Air Quality Standards for ozone in Sublette County. 

The protection of air quality is of great concern in the Upper Green River Basin, 
including the proposed project area. In light of ongoing and planned development in the 
Pinedale Anticline, Jonah fields, and the nearby LaBarge Platform, local citizens 
expressed concerns related to decreased visibility, increased dust, high levels of ozone 
and other hazardous air pollutants. The drilling and production of wells subsequent to 
leasing could result in additional emissions impacting air quality and air quality related 
values in adjacent sensitive Class I and Class II wilderness areas and national parks. 
Particulate matter concentrations and emissions of nitrogen oxides (NOx), sulfur dioxide 
(SO2) and volatile organic compounds (VOCs) including human health consequences of 
these pollutants are of concern. The Environmental Protection Agency (EPA) has 
declared Sublette County, and parts of Sweetwater and Lincoln Counties as being in 
marginal nonattainment of National Ambient Air Quality Standards for ozone (July 20, 
2012). 

It was requested that the analysis address and disclose the project’s potential effect on all 
criteria pollutants under the National Ambient Air Quality Standards, visibility, and air 
quality-related values as well as greenhouse gas emissions; and compliance with the 
Clean Air Act. The agencies were asked to ensure that any analysis takes into account up-
to-date information on actual development that has occurred (past) as well as that 
projected by this and other proposals, including those further away (current and 
reasonably foreseeable). 
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Indicators are: Projected emissions relative to National Ambient Air Quality Standards, 
relative values of project emissions that are precursors to ozone formation, and decreases 
in visibility more than 1 deciview.11 

Other Resources Analyzed  
Impacts from post-leasing exploration were also reviewed and disclosed for cultural resources 
and scenic resources. Impacts from post-leasing activities within the project lease parcels are 
anticipated to have little or no impacts to the following program areas and therefore are not 
analyzed further: vegetation resources, lands, timber management, and permitted livestock 
grazing. Regarding vegetation resources (forage, timber, fuelwood), there would be no 
measurable impact due to the small amount of potential disturbance (alternative 2 in the short 
term 107 acres of the 39,490-acre project parcels or less than 0.3 percent of the project acres). 
There would be temporal disturbances during implementation activities with increased truck 
traffic. Impacts would be spread between the spaced out project lease parcels located over an 
approximate 45-mile, north to south, area. Potential long-term disturbance would be up to 
approximately 47 acres (less than 0.2 percent of the project acres).  

Relevant Laws and Regulations 
This section notes the laws and regulations related to oil and gas leasing. Other relevant resource 
laws (such as the Clean Water Act, Clean Air Act, or Endangered Species Act) are discussed in 
each relevant resource section in chapter 3, and would be discussed during future site-specific 
analyses of proposed surface-disturbing projects. 

Federally owned oil and gas on public domain lands (those which have never passed out of 
Federal ownership) are leased under authority of the Mineral Leasing Act of 1920, as amended. 
The 1987 Federal Onshore Oil and Gas Leasing Reform Act requires that oil and gas on 
reserved public domain may not be leased over the objection of the Secretary of Agriculture. This 
law also granted the Secretary of Agriculture the authority to regulate all surface-disturbing 
activities conducted in relation to any lease on National Forest System lands. 

Forest Service regulations implementing its surface management authorities are found at 36 
CFR parts 228 (subpart E) and 261. These regulations require the Forest Service to conduct a 
national forest wide or area-wide environmental analysis of reasonably foreseeable post-lease 
development to determine which lands are available for oil and gas leasing and identify needed 
and justifiable constraints to mitigate potential effects to surface resources. 

The Federal Leasing and Permitting Process 
Under the Federal Onshore Oil and Gas Leasing Reform Act, the Forest Service and the BLM 
share responsibility for authorizing oil and gas development on National Forest System lands. 
The leasing process consists of six steps:  

1. The Forest Service conducts a leasing analysis identifying areas open, conditionally open, or 
closed to leasing;  

2. the Forest Service makes an areawide or forestwide decision on leasing availability; 

                                                      
11 A deciview (dv) is a measurement of visibility impairment. A deciview is a haze index derived from calculated light 

extinction, such that uniform changes in haziness correspond to uniform incremental changes in perception across 
the entire range of conditions, from pristine to highly impaired. 
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3. the Forest Service verifies the adequacy of the leasing analysis and its consistency with the 
forest plan, and determines whether to authorize the BLM to offer leases for specific lands;  

4. the BLM makes an independent assessment and decision to offer lands for lease; 
5. the BLM offers lands for competitive lease subject to Forest Service and BLM stipulations in 

the sale notice; 
6. the BLM issues the lease, incorporating Forest Service stipulations. 

Once Federal lands are leased, the leases confer the right to use Federal land to explore, develop 
and produce oil and gas under the terms of the lease (43 CFR 3101.1-2). Leases are granted for a 
period of 10 years. However the lease may be held in production for as long as the lease produces 
oil and gas in paying quantities. Both the Forest Service and BLM regulate surface and 
subsurface activities associated with exploration and development under the lease through 
authorizations to be approved after the lease is issued.  

After a lease is issued, an operator may only conduct exploration and development after first 
receiving approval through the permitting process, which consists of:  

1. an application for permit to drill, a master development plan, or a sundry notice12 submitted 
by the lessee to the BLM and the Forest Service;  

2. a site-specific environmental review and approval of a surface use plan of operations by the 
Forest Service; and  

3. a final approval of the application for permit to drill by the BLM. 

The lessee must submit additional applications before conducting field development activities. 

The Omnibus Public Land Management Act and the Wyoming Range 
Subtitle C, section 3202 of the Omnibus Public Land Management Act of 2009 (which many 
people refer to as the Wyoming Range Legacy Act) withdrew the Wyoming Range from 
disposition under laws relating to mineral and geothermal leasing except for very limited 
instances (figure 3). It recognized valid existing rights and stated:  

Nothing prohibits the Secretary (Department of Interior) from taking any action 
necessary to issue, deny, remove the suspension of, or cancel a lease, or any sold lease 
parcel that has not been issued, pursuant to any lease sale conducted prior to the date of 
enactment of this act, including the completion of any requirements under the National 
Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.).  

This language provides discretion for the full spectrum of outcomes with regard to the lands 
addressed in this analysis.  

                                                      
12 Sundry notice is a written request to perform work not covered by another type of permit, or to change operations in 

a previously approved permit. 
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Figure 3. Wyoming Range Withdrawal Area 
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The Act also stated: 
EXCEPTION.—Notwithstanding the withdrawal in subsection (a), the Secretary may 
lease oil and gas resources in the Wyoming Range Withdrawal Area that are within 1 
mile of the boundary of the Wyoming Range Withdrawal Area in accordance with the 
Mineral Leasing Act (30 U.S.C. 181 et seq.) and subject to the following conditions:  

(1) The lease may only be accessed by directional drilling from a lease held by 
production on the date of enactment of this Act on National Forest System land that 
is adjacent to, and outside of, the Wyoming Range Withdrawal Area. 

(2) The lease shall prohibit, without exception or waiver, surface occupancy and surface 
disturbance for any activities, including activities related to exploration, 
development, or production. 

(3) The directional drilling may extend no further than 1 mile inside the boundary of the 
Wyoming Range Withdrawal Area. 

The Reasonably Foreseeable Development Scenario 
It is the operational and development activities that occur after a lease is issued that can have 
environmental, social, and economic impacts. To assess these potential effects of providing 
leases, it is necessary to project the type and amount of activity that is reasonably foreseeable as a 
consequence of authorizing the BLM to lease these lands. This reasonably foreseeable 
development scenario is used to estimate the anticipated level of exploration, development, and 
initial production activity over the next 10 to 15 years, with an expected coalbed natural gas field 
life of 40 or more years in the event of producing wells. This projection was developed using 
historical oil and gas development information from the U.S. Geological Survey, other known 
geologic information, and interpretation of information by Forest Service geologists and reviewed 
by the BLM. Potential site-specific activities could include geophysical exploration activities, 
surface and subsurface exploration and development, pipelines, powerlines, production facilities, 
and road construction and reconstruction to access well sites. 

Most of the subject 39,490 acres are within a reasonably foreseeable development analysis area 
prepared for the BLM’s Pinedale Field Office Resource Management Plan. This plan was 
amended by the 2015 Greater Sage-grouse Approved Resource Management Plan Amendment 
(USDI BLM and USDA Forest Service 2015) using recent information about drilled wells in the 
area of the parcels. That analysis was used to project the number of wells that could be drilled on 
the subject lands in the next 10 to 15 years (assuming those lands would not be restrained by 
management-imposed restrictions). Approximately 528 project acres lie within the Kemmerer 
Field Office Planning Area and the same assumptions and projections were made for those lands. 
Upon review of the aforementioned documents and current information on the area’s oil and gas 
activity, the BLM projected 27 wells is a reasonable estimate of unconstrained development 
activity that could occur on the subject lands in the next 15 years. 

It is important to note that the projected number of wells and miles of road 
construction in this scenario are for analysis purposes only and should not be 
construed as a prediction of actual future exploration and development that may 
occur on the parcels if leased. If and when activity is proposed, the site-specific 
activity would require additional environmental analysis and technical review prior 
to authorizing any ground disturbance. 
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The potential for coalbed natural gas wells is considered to be low in the next 10 to 15 years, 
based on current technology. Drilling in the southern Riley Ridge area encountered very low gas 
volumes with poor quality water, which would require expensive disposal treatment or deep 
reinjection. The BLM anticipates that these factors translate to minimal interest in coalbed natural 
gas development for the foreseeable future. 

Forest Service geologists calculated the baseline reasonably foreseeable development scenario 
(USDA Forest Service 2009). The BLM reviewed the information for the current alternatives and 
updated the reasonably foreseeable development scenarios for the alternatives under analysis in 
2015, using the best available data for the area (USDI BLM 2015). The following baseline 
assumptions about reasonably foreseeable development (USDI BLM 2008) were used for this 
analysis: 

The greater Big Piney-LaBarge area, Castle Creek field, and the rest of the planning area 
would be developed with single well pads on an average surface spacing of 16 or fewer 
well pads per square mile (40-acre surface spacing per pad). 

Access Roads 

• Average initial 40 feet total width disturbance for 0.4 mile per well (1.9 acres). 

• Average long-term 23.5 feet total width disturbance for 0.4 mile per well  
(1.14 acres). 

Drill Pads 

• Average initial disturbance of 3.7 acres per single-well pad. 

• Average initial disturbance of 10 acres per well pad with multiple wells ([e.g.,] 
projected size range: 4.0 acres for pads with two wells to 20 acres for pads with 
up to 32 wells). 

• Average long-term disturbance of 1.5 acres per single-well pad. 

• Average long-term disturbance of five acres per pad with multiple wells ([e.g.,] 
projected long-term disturbance range: 1.5 acres per single well pad to eight 
acres for a pad with 32 wells). 

Table 4 displays the reasonably foreseeable development scenario that was developed assuming 
there would be no constraints from the forest plan. Under these baseline assumptions, up to 5 
coalbed natural gas wells and 22 conventional wells for a total of 27 wells could be drilled in the 
next 10 to 15 years. Total acreage disturbed by pads would be a range depending on how many 
wells are drilled per well pad. Projected average initial disturbance area range varies from 3.7 
acres for a single well pad to 10 acres per pad for multiple wells. Assuming single-well pads are 
used for all projected wells, short-term surface disturbance could be approximately 100 acres and 
long-term surface disturbance could be approximately 41 acres.  

Should an exploratory well discover economically recoverable reserves, the well pad may be 
expanded to accommodate additional wells or a second larger pad could be constructed and 
multiple wells drilled from that location (such as one straight hole and four directional holes). 
Similar pads and drilling processes would continue until the outer limits of the field are defined. 
Should reservoir characteristics require closer well spacing, additional wells could be 
directionally drilled from those pads. The directional drilling would require enlarging these pads. 
In the event of producing wells, it is reasonable to expect a productive life of 40 years.  



Chapter 1. Purpose and Need for Action 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

24 

Table 4. Baseline reasonably foreseeable development scenario without forest plan constraints 

Elements Units 
Total project lease parcel acres 39,490 
Total number of project lease parcels 30 
Projected wells in project lease parcels  

coalbed natural gas 5 
conventional 22 

Short-term surface disturbance (acres) in the project lease parcels  
access roads 21 
drill pads 100 
Total short-term disturbance acres 121 

Long-term surface disturbance (acres) in the project lease parcels  
access roads 12 
drill pads 41 
Total long-term disturbance acres 53 

Total acreage disturbed by road construction and reconstruction also would be a range, depending 
on how many development wells are drilled within exploratory pads versus adding separate pads 
(and thus roads) for development wells. Assuming an average of approximately 0.4 miles of road 
per well, access roads for the baseline 27 wells is projected to be approximately 10.8 miles and 
would disturb 21 acres in the short term (1.9 acres disturbed per mile) and approximately 12 acres 
in the long term (1.14 acres disturbed per mile), after interim reclamation activities. It is assumed 
that the road miles would be about 50 percent new construction and 50 percent reconstruction of 
existing roads. In the northern block of parcels, due to the density of existing roads, most of the 
road impacts would involve reconstruction rather than new construction. 
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Chapter 2. Alternatives, Including the Proposed 
Action 

Introduction 
This section describes the alternatives the interdisciplinary team developed to address issues 
related to concerns expressed in response to previous public comment opportunities, new habitat 
information, changed conditions, and amendments to the Bridger-Teton forest plan (USDA Forest 
Service 1990, as amended).  

This section also presents the alternatives in comparative form, sharply defining the differences 
between each alternative and providing a clear basis for choice among options by the 
decisionmaker. Some of the information used to compare the alternatives is based upon the design 
of the alternative (such as the types of stipulations), and some of the information is based upon 
the environmental, social, and economic effects of implementing each alternative (such as the 
amount of potential disturbance).  

Alternatives Considered in Detail 
The Forest Service developed four alternatives, including no action and the proposed action in 
response to issues raised by the public.  

Alternative 1: No Action/No Leasing 
The current administrative status of the leases is either pending lease issuance or suspended 
leases. These leases cannot remain in a pending or suspended state; therefore, the agencies 
believe it is appropriate to take administrative actions to resolve the leasing status of the lands 
under analysis. Under this alternative, the Forest Service would not consent to lease and none of 
the subject lands would be leased for oil and gas. “No action” for purposes of this alternative, 
would mean no leasing of the project parcels.  

Assumptions Common to Alternatives 2, 3, and 4 
(the Leasing Alternatives) 
The following assumptions would be the same for any alternative that proposes to authorize 
leasing: 

• Exploratory wells on the subject lands are anticipated to be proposed and would undergo 
additional site-specific analysis over the next 10 to 15 years. In the event of producing 
wells, additional site-specific analysis would occur and it is reasonable to expect a 
productive life of 40 years. 

• New stipulations noted in this analysis would be applied. This would require the consent of 
the leaseholder or high bidder, as appropriate. This analysis assumes that neither party 
would object to a change in stipulations. If they were to object to a change in stipulations, 
all monies received would be refunded. 

• Operations on leases are required to comply with the Bridger-Teton’s forest plan, the 
BLM’s resource management plans, leasing stipulations, and applicable Federal and State 
laws and regulations. 
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• Existing access roads may require reconstruction to access private parcels or other leased 
parcels not associated with this project.  

• The number of road miles would be about 50 percent new construction and 50 percent 
reconstruction. In the northern block of parcels, due to the density of existing roads, most 
of the road impacts would involve reconstruction rather than new construction. 

• Access to the fluid mineral estate may be from private lands or current leases within 1 mile 
of the parcels under analysis. 

• Wells may need to undergo additional completion operations (such as fracking) to stimulate 
production.  

• Pipelines would generally be laid within the road prism or alongside the road right-of-way 
and therefore would not incrementally add to the projected surface-disturbance acreage in 
the long term because of immediate reclamation actions. Future site-specific activities will 
be analyzed when proposals are received. 

• Best management practices identified in the “Surface Operating Standards and Guidelines 
for Oil and Gas Exploration and Development” (USDI BLM and USDA Forest Service 
2007) could be applied as conditions of approval to subsequently approved applications for 
permit to drill if supported by site-specific environmental analysis. 

Changes to the Reasonably Foreseeable 
Development Scenario for Analysis of the Leasing Alternatives 
The reasonably foreseeable development scenario created by the BLM (see page 22) was used as 
a starting point for the analysis of this project. Given the stipulations and constraints of the 
Bridger-Teton forest plan, the reasonably foreseeable development scenario used for the analysis 
of alternatives 2, 3, and 4 is as follows:  

Drill Pads: Like the BLM’s scenario, there would be an average short-term disturbance of 3.7 
acres per single-well pad, and an average long-term disturbance of 1.5 acres per single-well pad, 
after interim reclamation activities. In addition: 

• Each projected well would be on a separate well pad. 

• For alternatives 2 and 3, all projected wells would be drilled within the project lease 
parcels. 

• Directional or horizontal exploratory conventional well drilling may occur outside of the 
project lease parcels, dependent on site-specific circumstances. Because of the logistical, 
technical, and economic uncertainty associated with developing leases from adjacent lands, 
the number of off-lease wells that may be drilled was not estimated for alternative 4. 
However, alternative 4 is anticipated to result in fewer conventional wells than alternative 3 
(less than 10) and all would be drilled from an off-lease location. 

Access Roads: Like the BLM’s scenario, there would be an average short-term 40 feet total width 
disturbance for 0.4 mile per well (1.9 acres), and average long-term 23.5 feet total width 
disturbance for 0.4 mile per well (1.14 acres), after interim reclamation activities. In addition: 

• Reconstruction of existing access roads may occur along roads used for off-site drilling on 
current leases or lands of other ownership. 



Chapter 2. Alternatives, Including the Proposed Action 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

27 

Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (The Proposed Action) 
In alternative 2, leasing is proposed to be authorized for the 30 lease parcels under analysis. 
Stipulations would be applied to the subject leases to ensure consistency with management 
direction provided in the Bridger-Teton National Forest plan, as amended. Approximately 22,194 
acres would be subject to no-surface-occupancy stipulations. Outside of the no-surface-
occupancy areas, controlled-surface-use and timing-limitation stipulations would be applied to 
approximately 14,914 acres. Table 6 contains the stipulations applicable under this alternative, 
listed by resources of concern.  

Under this alternative, with forest plan constraints applied, it is reasonably foreseeable that 
approximately 5 coalbed natural gas wells and 19 conventional wells for a total of 24 wells would 
be drilled in the next 10 to 15 years. These numbers are different from the BLM’s projected 
number of wells from their reasonably foreseeable development scenario noted in chapter 1 
because forest plan constraints are applied. Total acreage disturbed by pads would depend on how 
many wells are drilled per well pad. Assuming each of the 24 projected wells would be drilled 
from individual well pads, with an average size of 3.7 acres, surface disturbance from well pads 
could be approximately 89 acres in the short term and approximately 36 acres in the long term 
after interim reclamation activities (1.5 acres per well pad).  

Should an exploratory well discover economically recoverable reserves, the well pad could be 
expanded to accommodate additional wells or a new pad could be constructed, with additional 
environmental analysis. Similar pads and drilling processes would continue until the outer limits 
of the field are defined. Should reservoir characteristics allow, additional wells could be 
directionally drilled from those pads. The use of directional or horizontal drilling techniques 
generally requires a larger well pad than wells drilled using vertical drilling techniques. In the 
event of producing wells, it is reasonable to expect a productive life of 40 years.  

Total acreage disturbed by road construction and reconstruction also would be a range, depending 
on how many wells are drilled within the same pad versus adding separate pads (and thus roads) 
for development wells. Assuming each of the 24 projected wells would be drilled from individual 
well pads, and an average of approximately 0.4 mile of road per well, approximately 9.6 miles of 
access roads could be constructed and disturb approximately 18 acres (1.9 acres disturbed per 
mile) in the short term and approximately 11 acres in the long term after interim reclamation 
activities (1.14 acres disturbed per mile).  

Table 5 displays estimates of the reasonably foreseeable development scenario for the affected 
parcels under this alternative. Total surface disturbance could be approximately 107 acres in the 
short term and approximately 47 acres in the long term after interim reclamation activities.  

Under alternative 2, stipulations to insure consistency with the forest plan, as amended (table 6), 
would be attached to the parcels; these stipulations would supersede the stipulations originally 
applied to the subject parcels in 2005 and 2006 (see figure 4 through figure 6). These updated 
stipulations provide adequate resource protection for resources including, but not limited to, 
habitat for federally listed species and watershed resources. The following acronyms on the maps 
are defined as follows: no surface occupancy (NSO); timing limitations (TLS); and controlled 
surface use (CSU). 
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Table 5. Reasonably foreseeable development scenario for all alternatives 

Elements 
Alternative 

1 
Alternative 

2 
Alternative 

3 
Alternative 

4 
Total project lease parcel acres 0 39,490 39,490 39,490 
Total number of project lease parcels 0 30 30 30 
Acres subject to no-surface-occupancy stipulations NA 22,194 31,917 39,490 
Acres outside no-surface-occupancy areas that are 
subject to controlled-surface-use or timing-limitation 
stipulations 

NA 14,914 7,541 0 

Projected number of wells in project lease parcels     
coalbed natural gas 0 5 3 0 
conventional 0 19 10 0 

Estimated potential wells outside of the project lease 
parcels conventional 

0 0 0 <10 

Short-term surface disturbance (acres) in the project 
lease parcels 

    

access roads 0 18 10 NA 
drill pads 0 89 48 NA 
Total short-term disturbance acres 0 107 58 NA 

Long-term surface disturbance (acres) in project 
lease parcels 

    

access roads 0 11 6 NA 
drill pads 0 36 20 NA 
Total long-term disturbance acres 0 47 26 NA 

Short-term surface disturbance (acres) outside of 
project lease parcels 

    

access roads 0 NA NA < 8 
drill pads 0 NA NA < 37 
Total short-term disturbance acres 0 NA NA < 45 

Long-term surface disturbance (acres) outside of 
project lease parcels 

    

access roads 0 NA NA < 5 
drill pads 0 NA NA < 15 
Total long-term disturbance acres 0 NA NA < 20 
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Figure 4. Northern block of lease parcels proposed for authorization in alternative 2 and stipulations 
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Figure 5. Middle block of lease parcels proposed for authorization in alternative 2 and stipulations 
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Figure 6. Southern block of lease parcels proposed for authorization in alternative 2 and stipulations 
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Alternative 3: Authorize Leasing in Accordance with Forest Plan 
Leasing Availability Decision, with Enhanced Resource Protection 
In alternative 3, leasing is proposed to be authorized for the same 30 lease parcels and stipulations 
as alternative 2, but this alternative contains additional stipulations that respond to the issues in 
chapter 1 to provide enhanced resource protection for resources including but not limited to big 
game habitat, migratory birds, greater sage-grouse, and aquatic habitats. Watershed resources 
would also be more protected by including stipulations that incorporate the Wyoming Game and 
Fish Department’s “Recommendations for Development of Oil and Gas Resources within 
Important Wildlife Habitats” (Wyoming Game and Fish Department 2010).  

Approximately 31,917 acres would be subject to no-surface-occupancy stipulations. Outside of 
the no-surface-occupancy areas, controlled-surface-use and timing-limitation stipulations would 
be applied to approximately 7,541 acres.  

Under this alternative, it is reasonably foreseeable that 3 coalbed natural gas wells and 10 
conventional wells for a total of 13 wells would be drilled to explore the lease parcels in the next 
10 to 15 years. These numbers are lower than alternative 2 because there more acres subject to 
no-surface-occupancy stipulations (see table 5). Total acreage disturbed by pads would vary 
depending on how many wells are drilled per well pad. Assuming each of the 13 projected wells 
would be drilled from individual well pads, with an average size of 3.7 acres, surface disturbance 
from well pads could be approximately 48 acres in the short term and approximately 20 acres in 
the long term after interim reclamation activities (1.5 acres per well pad).  

Should an exploratory well discover economically recoverable reserves, the well pad could be 
expanded to accommodate additional wells or additional pads could be constructed, with 
additional environmental analysis. Should reservoir characteristics allow, additional wells could 
be directionally or horizontally drilled from existing pads. In the event of producing wells, it is 
reasonable to expect a productive life of 40 years.  

Total acreage disturbed by road construction and reconstruction also would be a range, depending 
on how many development wells are drilled within exploratory pads versus adding separate pads 
(and thus roads) for development wells. Existing (open and closed) system roads would be 
reconstructed as needed and some relocation may be needed for resource protection or travel 
safety. Some short spurs of road construction could be allowed as necessary to access pads from 
existing (open and closed) system roads. Assuming an average of approximately 0.4 mile of road 
per well, access road work could be up to approximately 5.2 miles and disturb approximately 10 
acres (1.9 acres disturbed per mile) in the short term and approximately 6 acres in the long term 
after interim reclamation activities (1.14 acres disturbed per mile).  

Table 5 on page 28 displays estimates of the reasonably foreseeable development scenario for the 
affected parcels under this alternative. Total surface disturbance could be up to 58 acres in the 
short term and approximately 26 acres in the long term after interim reclamation activities. 

The stipulations developed for alternative 3 would be required for all issued leases and would 
supersede the stipulations originally applied to the subject parcels (see figure 7 through figure 9). 
These additional stipulations (table 6, page 38) provide enhanced resource protection for 
resources including but not limited to terrestrial and aquatic wildlife and watershed resources. 
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Figure 7. Northern block of lease parcels proposed for authorization and stipulations in alternative 3  
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Figure 8. Middle block of lease parcels proposed for authorization and stipulations in alternative 3  
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Figure 9. Southern block of lease parcels proposed for authorization in alternative 3 and stipulations 
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Alternative 4: Authorize Leasing in Accordance with Forest Plan 
Leasing Availability Decision with No Surface Occupancy  
In alternative 4, leasing would be authorized for the same 30 lease parcels as alternatives 2 and 3, 
but all parcels would be subject to no-surface-occupancy stipulations for drilling activities. 
Activities on National Forest System lands would be subject to the management direction 
provided in the forest plan as amended. This alternative was developed to avoid as many impacts 
as possible while still allowing oil and gas development. 

Under this alternative, no surface disturbance would occur on the subject lands. Drilling to 
develop the leased parcels may occur from a leased parcel on adjacent National Forest System 
lands or lands of other ownership within approximately 1 mile of the parcels under analysis. 
Because the ability to develop these leases via directional drilling is so dependent on site-specific 
circumstances, the number of off-lease wells that may be drilled under this alternative was 
difficult to estimate. However, it is expected the number of off-lease wells would be less than the 
number of conventional wells for alternative 3 (less than 10). There would be no potential for 
coalbed methane wells, since these types of wells are generally drilled vertically due to their 
shallow depth. 

Assuming each of the potential wells would be drilled from individual well pads, with an average 
size of 3.7 acres, surface disturbance from well pads could be approximately 37 acres in the short 
term and approximately 15 acres in the long term after interim reclamation activities (1.5 acres 
per well pad). 

Road reconstruction activities may be possible along existing (open and closed) system roads; 
some relocation may be needed for resource protection or travel safety. Assuming an average of 
approximately 0.4 mile of road per well, access road work could be up to approximately 4 miles 
and disturb approximately 8 acres (1.9 acres disturbed per mile) in the short term and 
approximately 5 acres in the long term after interim reclamation activities (1.14 acres disturbed 
per mile). 

Table 5 on page 28 displays estimates of the reasonably foreseeable development scenario for the 
affected parcels under this alternative. Total surface disturbance could be up to 45 acres in the 
short term and approximately 20 acres in the long term after interim reclamation activities. 

Under alternative 4, all lease parcels would be subject to a no-surface-occupancy stipulation that 
would supersede the stipulations originally applied to the subject parcels. Activities on areas 
outside the subject parcels would be guided by the implementation of the forest plan, as described 
under alternative 2. The no-surface-occupancy stipulation would minimize potential disturbance 
from oil and gas related activities within the subject lease parcels, although there may be impacts 
to adjacent lands.  
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Figure 10. Locations of lease parcels in alternative 4 and where no-surface-occupancy (NSO) 
stipulations would be applied  
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Stipulations Applicable to Alternatives 2 and 3 
Alternatives 2 and 3 apply different stipulations for specific resource 
protection. Stipulations were developed considering information 
relevant to the project lease parcels, and also clarify direction from 
the forest plan, as amended. Stipulations from the forest plan for no 
surface occupancy, timing limitations, and controlled surface use, are 
described on page 4 of this document. 

Table 6 provides a summary of the stipulations applied to alternatives 
2 and 3. Full draft stipulations are located in volume 2, appendix C 
of this document. Under alternative 4, the no-surface-occupancy 
stipulation would be applied to all acres of the project lease parcels, 
and forest plan requirements would apply to activities proposed on 
other National Forest System lands. 

Table 6. Stipulations applicable to alternatives 2 and 313 

Resource 
Resource 
Needing Stipulation 

Applicable to 
Alternative 2? 

Applicable to 
Alternative 3? 

Stipulation 
Type Protection Applied 

Administrative Administrative sites Yes Yes No surface 
occupancy 

No surface occupancy within DFC 9A administrative sites. 

Jackson Hole Jackson Hole, Wyoming 
area stipulation 

Yes Yes No surface 
occupancy 

No wells can be drilled within 1,250 feet of any public road 
on the Teton National Forest (portions of the northern 
block of parcels) without consent of the Secretary of the 
Interior.  

Soils Steep slopes and unstable 
soils 

Yes Yes No surface 
occupancy 

No surface occupancy or use is allowed on slopes in 
excess of 40 percent or on technically unsuitable soils. 
(This includes areas prone to mass soil movement.) 

Aquatic/ 
Hydrology 

Riparian habitat - fisheries, 
wildlife, hydrology 

No Yes No surface 
occupancy 

No surface occupancy within 500 feet of outermost 
perimeter of riparian habitat. 

Recreation Recreation experience 
along Wyoming Range 
Crest 

Yes Yes No surface 
occupancy 

No surface occupancy within ½-mile of the crest of the 
Wyoming Range to maintain quality recreation 
experiences. 

Recreation Lander Cutoff of California 
National Historic Trail 

Yes Yes No surface 
occupancy 

No surface occupancy within ¼ mile or to the visual 
horizon, whichever is less, for sections of the Lander 
Cutoff where the original ruts still exist. 

Recreation Wild rivers Yes Yes No surface 
occupancy 

No surface occupancy within ¼ mile on either side of a 
waterbody determined to be eligible for inclusion in the 
National Rivers System as a wild river. 

Recreation Inventoried roadless areas No Yes No surface 
occupancy 

No surface occupancy within inventoried roadless areas 
for the purpose of preserving roadless area characteristics 
and values. 

                                                      
13 DFC = forest plan desired future conditions; MA = forest plan management area 
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Resource 
Resource 
Needing Stipulation 

Applicable to 
Alternative 2? 

Applicable to 
Alternative 3? 

Stipulation 
Type Protection Applied 

Wildlife DFC 12 wildlife mitigation Yes Yes Controlled 
surface use 

Controlled surface use applied within DFC 12 to minimize 
road building and other disturbance for protection of 
wildlife resources. 

Amphibians  
(R4 Sensitive 
Species) 

Amphibian breeding habitat No Yes No surface 
occupancy 

No surface occupancy within 1,640 feet of known breeding 
habitat. 

Big Game Moderate to high use 
migration corridors and 
stopover areas 

No Yes Timing 
limitation 

No surface use within 0.3 mile of big game migration 
corridors and stopover areas during April 1 to June 15; 
and October 15 to December 1. 

Big Game Crucial winter range Yes No Timing 
limitation 

No human activity or human disturbance in crucial winter 
ranges for all big game species between November 15 
and April 30. 

Big Game Crucial winter range No Yes No surface 
occupancy 

No surface occupancy in crucial winter ranges for all big 
game species 

Big Game Winter range/yearlong 
range 

No Yes Timing 
limitation 

No surface use in big game winter range/yearlong range 
from November 15 to April 30.  

Big Game Winter range/yearlong 
range 

No Yes Controlled 
surface use 

Well pad density restricted to no more than one well pad 
per section with total oil and gas related disturbance of 32 
acres/section or less (5% over 10 square miles). 

Big Game Parturition (birthing) area No Yes Controlled 
surface use 

Well pad density restricted to no more than one well pad 
per section with total oil and gas related disturbance of 32 
acres/section or less (5% over 10 square miles). 

Elk Parturition (calving) area Yes Yes Timing 
limitation 

No surface use in elk calving areas during May 15 to June 
30 if elk are present.  

Bighorn Sheep Lambing, rutting, and 
winter ranges 

Yes Yes No surface 
occupancy 

No surface occupancy to protect important bighorn sheep 
habitat. 

Bighorn Sheep Occupied seasonal ranges No Yes Timing 
limitation 

No surface disturbance or use within 1 mile of occupied 
bighorn sheep seasonal ranges from November 1 to June 
30. 

Canada Lynx Identified lynx home range Yes Yes No surface 
occupancy 

No surface occupancy within identified lynx denning home 
range habitat. 

Canada Lynx All lynx habitat Yes Yes Controlled 
surface use 

Utilize remote monitoring for producing wells to reduce 
snow compaction due to accessing sites in the winter. 

Gray Wolf Natal den sites No Yes Timing 
limitation 

No surface disturbance within 1 mile of occupied den sites 
from April 1 to June 15. 

Gray Wolf Rendezvous sites  No Yes Timing 
limitation 

No surface disturbance within 1 mile of established 
rendezvous sites from June 15 to July 31. 
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Resource 
Resource 
Needing Stipulation 

Applicable to 
Alternative 2? 

Applicable to 
Alternative 3? 

Stipulation 
Type Protection Applied 

Bald Eagle Active nest Sites Yes Yes Timing 
limitation 

No surface disturbance within 0.5 mile of active nest sites 
from February 1 to August 15. 

Bald Eagle Winter roost and perch 
sites 

No Yes Timing 
limitation 

No surface use from October 1 to April 1 within 0.5 mile of 
winter roost and perch sites. 

Golden Eagle Active nest sites No Yes Timing 
limitation 

No surface disturbance from January 15 to July 31 within 
0.5 mile of active nest sites. 

Owl Active nest sites No Yes Timing 
limitation 

No surface disturbance from February 1 to September 15 
within 0.25 mile of active next sites. 

Peregrine Falcon Active nest sites Yes Yes Timing 
limitation 

No surface disturbance from March 15 to August 15 within 
0.5 mile of active nest sites. 

Raptors Active nest areas No Yes No surface 
occupancy 

No surface occupancy or use within identified nest areas 

Goshawk Active nest areas No Yes Timing 
limitation 

No surface disturbance from April 1 to August 15 within 
0.5 mile of active nest areas. 

Raptors (Special 
Status Species) 

Nest sites No Yes Timing 
limitation 

Maintain noise level to 49 decibels or less at nest sites 
during breeding season from February 1 to August 15. 

Sage Grouse Priority habitat Yes Yes No surface 
occupancy 

In priority habitat management areas and sagebrush focal 
areas, do not authorize new surface occupancy or surface 
disturbing activities on or within a 0.6-mile radius of the 
perimeter of occupied leks that are located in priority 
habitat management and sagebrush focal areas.  

Sage Grouse General habitat Yes Yes No surface 
occupancy 

In general habitat management areas, do not authorize 
new surface occupancy or surface-disturbing activities on 
or within a 0.25-mile radius of the perimeter of occupied 
leks. 

Sage Grouse General and priority habitat Yes Yes Timing 
limitation 

Do not authorize new surface disturbing and disruptive 
activities that create noise at 10 [decibels] above ambient 
measured at the perimeter of an occupied lek during 
lekking (from March 1 to May 15) from 6 p.m. to 8 a.m. Do 
not include noise resulting from human activities that have 
been authorized and initiated within the past 10 years in 
the ambient baseline measurement.  
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Resource 
Resource 
Needing Stipulation 

Applicable to 
Alternative 2? 

Applicable to 
Alternative 3? 

Stipulation 
Type Protection Applied 

Sage Grouse Priority-core habitat Yes Yes Timing 
limitation 

In priority-core habitat management areas and sagebrush 
focal areas, do not authorize new surface-disturbing or 
disruptive activities from March 15 through June 30. 
Where credible data, based upon field analysis, support 
different timeframes for the seasonal restriction, dates 
may be shifted by either 14 days before or subsequent to 
the above dates, but not both. 

Sage Grouse General habitat Yes Yes Timing 
limitation 

In general habitat management areas, do not authorize 
new surface disturbing or disruptive activities from March 
15 to June 30 within 2 miles of the lek or lek perimeter of 
any occupied lek located inside general areas. Where 
credible data, based upon field analysis, support different 
timeframes for this restriction, dates may be shifted by 
either 14 days before or subsequent to the above dates, 
but not both. 

Sage Grouse Priority habitat Yes Yes Controlled 
surface use 

In priority-core habitat management areas and sagebrush 
focal areas, limit the density of activities related to oil and 
gas development or mining activities to no more than an 
average of one pad or mining operation per 640 acres, 
using the current Density Disturbance Calculation Tool 
process or its replacement . 
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Mitigation Measures Common to Alternatives 2, 3, and 4 
The Forest Service developed the following mitigation measures for alternatives 2, 3, and 4. 
Mitigation measures are different from stipulations and notices as they will not be contractually 
attached to the Federal oil and gas lease. Mitigation measures are site-specific actions (not 
addressed in the lease stipulations at the time operations are proposed) that may be required by 
the authorized officer to minimize adverse impacts to other resource values, land uses, or users. 
The mitigation measures can be applied as conditions of approval to project-level authorizations. 
Appendix B of the forest plan lists the following possible mitigation measures that may be 
required for oil and gas leasing proposals: 

Access - Road locations and standards may be altered through realignment, relocation, 
screening, use of construction methods and materials having less impact, and 
reclamation, to meet the intent of adopted visual quality objectives, coordinate with 
recreation activities, and minimize impacts on other resources. Mitigating measures may 
include: fewer stream crossings; longer access roads which have less impact on other 
resources; insloped roads with drainage relief instead of outsloped roads, to lessen visual 
impact; construction techniques which lessen the amount of sidecast fill material; use of 
materials for bridges, traffic control devices, guard rails, retaining walls, and culverts 
which visually blend with surroundings; interim recontouring or revegetation to minimize 
the visual impact of ongoing operations; providing alternate recreation opportunities, 
such as a groomed snowmobile trail, when a road used by snowmobiles must be plowed; 
and, considering the use of a helicopter or other non-road access during wildcat 
exploration of a remote area. 

Visual Impacts - To maintain aesthetic values, surface disturbing activities may require 
special design, screening, or location to blend with the natural surroundings and meet the 
Intent of adopted visual quality objectives. Mitigating measures may include moving 
facilities or disturbance to an area where it can be screened by vegetation or topography 
(or better reclaimed); constructing artificial hills or berms or planting vegetation to screen 
the disturbance; shaping and revegetating topsoil stockpiles and other temporary 
disturbance to blend with the natural surroundings; removing trees and other vegetation 
in a manner which creates a natural appearing opening; limiting the height of facilities; 
selecting construction materials which blend with the surrounding area; painting or 
staining facilities; treatment of disturbance to blend with the surrounding area; or moving 
or burying transmission lines, pipelines, or other facilities. 

Activity Coordination - Operations will be coordinated with recreation and other 
activities. Operations other than drilling or production may be limited or halted on 
weekends, holidays, or during other periods of high use, such as hunting season, 
snowmobile season, or during livestock trailing. Construction of facilities, such as a 
snowmobile parking area, or fences designed with consideration for livestock and 
wildlife, may be required in order to reduce conflicts. 

Wildlife - Operations may be limited within key habitat components during periods of 
use by wildlife. The number of daily or weekly trips made to a site may be limited. Roads 
may be closed in other areas in order to meet established road density standards. Surface 
disturbing activities and facilities may be moved or centralized to minimize the impacts 
on wildlife. Mitigating measures may include moving some facilities off-lease, such as: 
camps and temporary housing (during drilling); centralized tank batteries or other 
facilities; and treatment or processing facilities. Pipelines and other transmission 
corridors may be re-routed, and lengthened to minimize impacts on other resources. 
Reserve pits may be covered by screen or netting to avoid injury or mortality to 
migratory waterfowl. 
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Watershed - Projects will be designed to minimize impacts to the surrounding 
watershed, including minimizing impacts to surface and groundwater quantity, wetlands, 
floodplains, and associated riparian and fisheries habitats. Mitigating measures may 
include: relocation of surface disturbance away from water courses, steep slopes, 
sensitive soil, and landslides; stabilization of landslides; limiting the number of stream 
crossings; diversion of surface runoff away from areas of surface disturbance; interim 
revegetation of disturbed areas to minimize erosion and sedimentation; construction of 
sediment control structures; limiting or halting construction activities during spring 
runoff, or during spawning periods for fisheries; halting construction activities when 
materials are frozen; containment of potentially contaminated fluids, including 
installation of leak detection systems; and monitoring of surface and groundwater quality. 

Notices 
An information notice has no legal consequences, except to give notice of existing requirements, 
and may be attached to a lease by the authorized officer at the time of lease issuance to convey 
certain operational, procedural or administrative requirements relative to lease management 
within the terms and conditions of the standard lease form. Information notices shall not be a 
basis for denial of lease operations (43 CFR 3101.1-3). Notices that could be attached to leases 
include: 

Threatened and Endangered Species Notice: This notice is used to emphasize the requirements 
for protection of threatened and endangered species. The lease area may contain habitat or 
activities may risk downstream habitat due to water withdrawals in the Colorado River system 
necessary for the continued existence of the threatened and endangered species listed below, 
which are protected by the 1973 Endangered Species Act, as amended. 

Cultural Resources Notice: This notice is used to ensure that the leased lands are examined 
prior to the undertaking of any ground-disturbing activities to determine whether cultural 
resources are present, and to specify mitigation measures for effects on cultural resources that are 
found to be present. 

Aquatic Invasive Species Notice: To prevent the spread of aquatic invasive species, the 
following is required:   

a. If equipment has been used in a high-risk infested water14 (a water known to contain 
Dreissenid [zebra/quagga] mussels), the equipment must be inspected by an authorized 
aquatic invasive species inspector recognized by the state of Wyoming prior to its use in 
any Wyoming water during all times of year.  

b. Any equipment entering the state by land from March through November (regardless of 
where it was last used}, must be inspected by an authorized aquatic invasive species 
inspector prior to its use in any Wyoming water.  

c. If aquatic invasive species are found, the equipment will need to be decontaminated by an 
authorized aquatic invasive species decontaminator.  

d. Any time equipment is moved from one 4th-level (8-digit hydrological unit code) watershed 
to another within Wyoming, the following guidelines are recommended:  
DRAIN: Drain all water from watercraft, gear, equipment, and tanks. Leave wet 
compartments open to dry.  

                                                      
14 A list of high-risk infested waters and locations in Wyoming to obtain an aquatic invasive species inspection can be 

found at: http://wgfd.wyo.gov/AIS  

http://wgfd.wyo.gov/AIS
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CLEAN: Clean all plants, mud, and debris from vehicle, tanks, watercraft, and equipment.  
DRY: Dry everything thoroughly. In Wyoming, we recommend drying for 5 days in 
summer (June - August); 18 days in spring (March - May) and fall (September - 
November); or 3 days in winter (December - February) when temperatures are at or below 
freezing.  

e. Any equipment used in a Wyoming water that contains aquatic invasive species, must be 
inspected before use in another water. Species currently found in Wyoming waters include 
New Zealand mudsnail, Asian clam, and curly pondweed.  

f. Information on currently affected waters can be found at the Wyoming Game and Fish 
Department Web site.15  

Anticipated Post-leasing Activities for the Bridger-Teton National Forest 
If and when exploration and development projects are proposed, the appropriate environmental 
protection measures (such as best management practices, mitigation, and standard operating 
procedures) and reclamation measures would be identified through a site-specific environmental 
analysis process. All measures would be incorporated in each surface use plan of operation and 
development plan. Key elements that could be considered in future site-specific analyses include:  

• Waste management 
• Noxious weed prevention and control 
• Road maintenance standards 
• Erosion control measures 
• Spill prevention measures and controls 
• Wildlife mitigation 
• Water quality protection measures 
• Reclamation of all surface disturbances 
• Plugging and closure of all drill holes and wells 
• Visual quality protection 
• Air quality and related value protection measures 

Guidance and sources of information used to develop protection measures would follow current 
Federal and State laws, regulations, and policies in effect at that time; they include, but would not 
be limited to: 

• 36 CFR 228 Subpart E (regulations specific to oil and gas leasing) 
• 43 CFR 3160 (regulations for onshore oil and gas operations) 
• Federal Onshore Oil and Gas Orders and Notices to Lessees 
• 1990 Bridger-Teton forest plan, as amended (and future revisions or amendments) 
• BLM and Forest Service Oil and Gas Gold Book, 4th edition (Operators Guide) 
• Forest Service Handbook, FSH 2509.25, Watershed Conservation Practices 
• Forest Service Roads Engineering Guidance 

                                                      
15 http://wgfd.wyo.gov/web2011 /Departments/Fishing/pdfs/ AIS_WYWATER_MONITOR130005236.pdf  

http://wgfd.wyo.gov/web2011%20/Departments/Fishing/pdfs/%20AIS_WYWATER_MONITOR130005236.pdf
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Alternatives Considered but Eliminated from Detailed Study 
Federal agencies are required by the National Environmental Policy Act to rigorously explore and 
objectively evaluate all reasonable alternatives and to briefly discuss the reasons for eliminating 
any alternatives that were not developed in detail (40 CFR 1502.14). Public comments received in 
response to the proposed action provided suggestions for alternative methods for achieving the 
purpose and need. Some of these alternatives would not meet the Bridger-Teton forest plan, as 
amended, or were duplicative of the alternatives considered in detail. Therefore, a number of 
alternatives were considered, but dismissed from detailed consideration for reasons summarized 
below.  

• An alternative was considered that would apply the previous stipulations, unchanged, under 
which the lease parcels were originally offered or sold. This alternative was eliminated 
from detailed analysis because it would not comply with the Bridger-Teton forest plan, as 
amended in 2007 with the Northern Rockies Lynx Management Direction (USDA Forest 
Service 2007a), or the direction in the 2015 Wyoming Greater Sage-grouse land use plan 
amendment (USDI BLM and USDA Forest Service 2015). Alternative 2 is similar to this 
suggested alternative, and is responsive to the direction included in the forest plan, as 
amended.  

• The alternatives originally considered in detail within the 2010-2011 analysis were 
reviewed, but most were eliminated from this analysis for the following reasons: There is 
updated wildlife and wildlife habitat information that needs to be included, the Fontenelle 
Fire occurred and needed to be added to cumulative effects considerations; there is 
recognition that the leasing status of the parcels are not a factor when considering 
environmental impacts; and there is a need to include direction from amendments to the 
Bridger-Teton forest plan.  

• The Stanley Energy Exchange alternative was reviewed but eliminated from detailed 
consideration because that proposal was dependent on adjacent unleased lands being made 
available to complete a desired lease block, and those lands were withdrawn from leasing 
with the Omnibus Public Lands Management Act of 2009. 

To provide for a wider range of alternatives considered in detail, the 100 Percent No 
Surface Occupancy alternative from the 2010-2011 analysis was reviewed and determined 
appropriate for detailed analysis due to the diversity and sensitivity of resources of the 
lands being considered. Commodity resource development would be possible and in 
compliance with the Bridger-Teton forest plan, as amended. This alternative is now 
reflected and considered in detailed as alternative 4 in this analysis.  

Summary Comparison of Alternatives 
This section provides a summary of the effects of implementing each alternative. Information is 
focused on activities and effects where different levels of effects or outputs can be distinguished 
quantitatively or qualitatively among alternatives.  

All alternatives are consistent with the Bridger-Teton forest plan and all applicable laws and 
regulations. Alternative 1 proposes no action and no leasing to be authorized. Alternatives 2, 3 
and 4 propose authorizing 30 leases on 39,490 acres in different ways. 
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Oil and Gas Resources 
Oil and Gas Resources Issue: Not authorizing the BLM to issue leases for the 39,490 acres or 
applying additional constraints to leases could prevent effective recovery of energy resources in 
the area. 

Summary of Effects: Making lands available for oil and gas leasing and the subsequent leasing 
of available lands does not involve any direct effects on geology and minerals. Indirect effects 
from leasing and development to minerals would be the potential amount of oil and gas produced 
and the potential amount of oil and gas foregone. The amount, type, and acreage of stipulations 
that would be attached to new leases could affect the potential for oil and gas production. Table 7 
shows each alternative’s estimated acreage that are unconstrained by no-surface occupancy 
stipulations. As stated previously, it is assumed for this analysis, that only the no-surface-
occupancy stipulations would prevent or limit development. 

With respect to the geologic resources, leasing and potential future development are not expected 
to cause effects to landforms or bedrock exposures because of the small-scale development 
projected. Leasing and potential future development are not expected to affect development of 
locatable minerals. This is because the potential of developing locatable minerals is low or 
unknown in the areas proposed as administratively available for oil and gas leasing. 

Alternative 2 would be the most responsive making lands available for oil and gas leasing, 
followed by alternatives 3 and 4, respectively. Alternative 1 would not make lands available for 
oil and gas leasing. Cumulative effects of alternatives 2, 3, and 4 would result in leased lands on 
the Bridger-Teton National Forest increasing from 9.8 percent to 13 percent (not including the 
existing suspended leases within the Gros Ventre Wilderness).  

Surface disturbance from any new activity would add to existing disturbance on the ground. 
Alternative 2 could result in the most potential development and thus, the most surface use. 
Levels of potential development and surface use for the remainder of the alternatives from 
greatest to lowest respectively would be alternatives 3, and then 4. Similarly, alternative 2 would 
afford opportunity for the most production of oil and gas, followed by 3 and then 4. 

Table 7. Summary of issue indicators and effects to oil and gas resources 

Indicator/Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Projected number of acres 
available that are 
unconstrained by no-
surface-occupancy 
stipulations. 

Not applicable 14,914 acres 7,541 acres 0 acres 

Projected number of wells. 0 5 coalbed natural 
gas 

19 conventional 

3 coalbed natural 
gas 

10 conventional 

Zero wells drilled 
within the parcel 
boundaries; less 
than 10 
conventional from 
off-lease 
locations. 
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Social and Economic Conditions 
Social and Economic Issue: Potential impacts from post-leasing exploration or development 
could have cumulative effects on the social and economic well-being of the local communities 
and quality of life for residents. 

Summary of Effects: Alternative 2 would have the greatest potential positive effect on jobs, 
income, and population, and greatest potential positive effect on recreation access. However, 
alternative 2 would have the greatest negative effect on primitive recreation experience, natural 
amenities, and quality of life. Alternative 3 would have less of a positive effect on jobs, income, 
and population and less positive impact on recreation access than alternative 2, while having less 
negative impact on recreation experience, natural amenities, and quality of life than alternative 2. 
Alternative 4 effects were not calculated, however with fewer potential wells, the positive effects 
on jobs, income and population is anticipated to be less than alternative 3, and the potential 
negative effect on primitive recreation experience, natural amenities, and quality of life would 
also be less than alternative 3. Alternative 1 would not contribute effects on jobs, income, or 
population related to oil and gas industry. Alternative 1 would best maintain the current recreation 
access and primitive recreation experiences related to quality of life valued by residents and 
recreation visitors.  

Cumulative effects of alternatives 2, 3, and 4 would be additive to the effects that existing oil and 
gas operations in and around the Bridger-Teton have on jobs, income, population and recreation 
experiences. Effects would be both positive (as in more jobs and income) and negative (due to 
additive effects on recreation, natural amenities and quality of life in the area). 

Table 8. Summary of issue indicators and effects to social and economic conditions 

Indicator/Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Employment  
(Number of jobs) 

0 16.3 10.8 Less than alternative 3 but 
more than alternative 1 

Income (Average 
earnings per job) 

0 $95,869 $97,247 Unknown  

Government 
Revenue (Ad 
Valorem taxes) 

0 $3,278,512 $971,258 Less than alternative 3 but 
more than alternative 1 

Government 
Revenue 
(Distributions to 
county) 

0 $300,000 $88,895 Less than alternative 3 but 
more than alternative 1 

Population  
(Number of 
residents) 

0 0.12% increase 0.08% increase Less than alternative 3 but 
more than alternative 1 

Housing demand 
(Percent change in 
available housing) 

0 6.2% decrease in 
available housing 

4.1% decrease in 
available housing 

Less than alternative 3 but 
more than alternative 1 

Crime rate 0 No effect No effect No effect 
Traffic (Average 
daily trucks and 
semis in Daniel) 

0 Maximum increase of 
18% trucks 4 days per 
year 

Maximum increase 
of 18% trucks 4 
days per year 

Less than alternative 3 but 
more than alternative 1 

Social Services 
(Municipalities’ 
assessments of 
demands)  

0 Maximum increase in 
demand for services 
among alternatives 

Less increase in 
demand for services 
than alternative 2 

Less than alternative 3 but 
more than alternative 1 
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Indicator/Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Social and Cultural 
Values 

0 Greatest positive effect 
on jobs, income and 
population. Greatest 
positive effect on 
recreation access. 
Greatest negative 
effect on primitive 
recreation experience, 
natural amenities, and 
quality of life. Unknown 
effect on ranching 
culture. 

Less of a positive 
effect on jobs, 
income, and 
population than 
alternative 2. Less 
positive impact on 
recreation access 
than alternative 2, 
less negative impact 
on recreation 
experience natural 
amenities, and 
quality of life than 
alternative 2. 
Unknown impact on 
ranching culture. 

Less than alternative 3 but 
more than alternative 1 

Species Habitat 0 10,405 acres of 
forested and non-
forested habitat 
disturbed  

5,324 acres of 
forested and non-
forested acres 
disturbed  

No effects within subject 
parcels; however, would 
have impacts in areas 
adjacent to the subject 
parcels 

Opportunities for 
recreation 

0 Potentially convert 
some amount of acres 
of national forest from 
semi-primitive 
nonmotorized to the 
roaded natural 
recreation opportunity 
class 

1,664 acres of semi-
primitive 
nonmotorized 
converted to roaded 
recreation 
opportunity classes 

No effects within subject 
parcels; however, would 
have impacts in areas 
adjacent to the subject 
parcels 

Forage 0 The potential loss of 
30.6 animal unit 
months under 
alternative 2 would not 
result in adverse 
impacts to vegetation 
communities on 
allotment acreage 
within the project area 

The potential loss of 
16.6 animal unit 
months under 
alternative 3 would 
not result in adverse 
impacts to 
vegetation 
communities on 
allotment acreage 
within the project 
area. 

No effects within subject 
parcels; however, would 
have impacts in areas 
adjacent to the subject 
parcels. 

Water flow 
regulation 

0 0.4% increase in 
disturbance 

0.2% increase in 
disturbance 

0% increase in disturbance 

Air quality 
regulation 

0 Most potential for 
impacts to the air 
quality within the area 
of analysis 

Moderate potential 
for impacts to the air 
quality within the 
area of analysis 

Moderate to low potential 
for impacts to the air 
quality within the area of 
analysis 

Fresh water 0 Greatest potential for 
effects to fresh water 
among alternatives 

Less potential for 
effects to fresh 
water than 
alternative 2 

Least potential for effects 
to fresh water among 
alternatives 2, 3, and 4 

Building Materials 0 No effect No effect No effect 
Fuel 0 No effect No effect No effect 
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Recreation and Related Resources 
Recreation and Related Resources Issue: Post-leasing exploration or development activities 
and disturbance could change the backcountry recreation setting, detracting from the quality of 
recreation opportunities and experiences in the area. 

Summary of Effects: The incremental effect (less than 200 acres of disturbance disbursed 
through the area) of the project being considered in this document is relatively minor when 
compared to all of the effects of past, present, and reasonably foreseeable activities. Leasing and 
development of the parcels considered here would add to increased vehicle access to the area and 
some potential shift in the recreation opportunity spectrum settings currently available, and it 
would place more people on the landscape. The reasonably foreseeable activities of other energy 
developments in the region could result in more people looking to recreate on public land, which 
has the potential to trigger displacement of those currently enjoying the quiet, low-use experience 
currently available. Some displacement of recreation due to exploration activities would be 
temporary in nature, while the overall increase of recreation use can be expected to continue. The 
project would also add lights, traffic, and dust to a part of the national forest that is currently 
lightly traveled. Depending on the extent of winter operations, existing snowmobile trails could 
be affected and recreationists displaced. 

The incremental effect of energy development in the analysis area would be minor for special 
areas, although substantial in some places. The lease parcels considered in this analysis comprise 
a small part of the larger backcountry area. However, taken in context of existing leases, which 
cover much of the east slope of the Wyoming Range, they add to the potential for changing 
recreation settings and attributes of the land that are valued by the public. 

Effects on potential wild and scenic rivers would be negligible under any of the alternatives that 
propose leasing. The sights and sounds of energy activity would be noticeable from the Wyoming 
Range Trail and other viewpoints in the area. Alternatives 2, 3, and 4 have the potential to add to 
the total indirect effects on inventoried roadless areas. 

Table 9. Summary of issue indicators and effects to recreation and related resources 
Indicator/ Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Effects on recreation 
settings and opportunities 
(Acres potentially 
converted to roaded 
recreation opportunity 
spectrum classes and/or 
degree of effect) 

No effects  3,040 acres 
Substantial effects 

1,664 acres 
Moderate effects 

0 acres 
Minor effects 

Recreation Experience 
(Sights and sounds, 
degree of effect ) 

No effects  Substantial effects Substantial effects Moderate effects 

Changes to winter use 
and trails (Miles of 
groomed snowmobile trail 
potentially affected) 

No effects  10.89 miles 
potential effects 
from leases 
32.5 miles 
potential effects 
from road plowing 
for winter access  

10.89 miles 
potential effects 
from leases 
32.5 miles 
potential effects 
from road plowing 
for winter access  

32.5 miles 
potential effects 
from road plowing 
for winter access 

Changes to scenery and 
aesthetic values (Degree 
of change to naturalness) 

No effects  Substantial 
change 

Moderate change Minor change 
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Indicator/ Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Changes to off-forest 
recreation settings and 
opportunities (degree of 
effect) 

No effects  Minor effects Minor effects Minor effects 

Changes to special areas 
including wild and scenic 
river eligible streams 
(miles), inventoried 
roadless areas (acres), 
and national trails (miles) 

No effects  Wild and scenic 
river eligible 
streams (1/2 mile) 
Inventoried 
roadless area 
(177.5 acres 
within leases, 
45.76 acres 
potentially 
affected) 
National Trails 
(1½ miles) 

Wild and scenic 
river eligible 
streams (1/2 mile) 
Inventoried 
roadless areas 
(177.5 acres 
within lease 
parcels, 0 acres 
potentially 
affected) 
National Trails  
(1½ miles) 

Wild and scenic 
river eligible 
streams (0 miles) 
Inventoried 
roadless areas 
(177.5 acres 
within lease 
parcels, 0 acres 
potentially 
affected) 
National Trails  
(0 miles) 

Scenic Resources 
Scenic Resources Issue: Potential impacts from exploration or development activities and 
disturbance could affect the scenic character of the area, especially special areas such as wild and 
scenic river eligible streams, inventoried roadless areas, and national trails. 

Summary of Effects: Alternative 2 has the potential to have the greatest negative impacts to 
scenic resources. Drill pads and associated equipment installations, road construction and road 
improvements in the reasonably foreseeable development scenario have the potential to change 
the natural appearing landscape so that there is less of a sense of remoteness and create pockets of 
an industrial character. Retention and partial retention requirements of the forest plan may not be 
met, depending on the degree of change to the valued scenic character. The eligibility of the Big 
Falls Creek could be impacted for Wild and Scenic River consideration. The historic landscape 
character that was part of the purposed for which the Lander Cutoff Trail was designated may be 
negatively impacted in the reasonably foreseeable development scenario. 

Alternative 3 has fewer anticipated impacts to scenic character and quality compared to 
alternative 2 due to the expanded no surface occupancy. Alternative 4 has the fewest impacts 
among the leasing alternatives since all proposed lease parcels would be no surface occupancy. 
Given current drilling technology, many of the parcels may not be accessible and may not be 
developed. 

If leases are authorized and new oil and gas development occurs, cumulative effects of this 
development with existing lease parcels in the area could occur to scenic resources. Depending on 
the level of future development, the visual quality of the area would be reduced for individuals 
seeking a natural appearing landscape. 
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Table 10. Summary of issue indicators and effects to scenic resources 
Indicator/Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Wild and scenic 
river eligibility: 
Potential for 
impacting scenic 
quality 

No potential for 
impacts 

Depending on road 
location in the 
reasonably 
foreseeable 
development 
scenario, this 
alternative could 
impact scenic 
quality and 
negatively affect the 
eligibility of Big Fall 
Creek.  

This alternative is 
not likely to impact 
the eligibility of Big 
Fall Creek, because 
of the expanded 
NSO.  

This alternative 
would not impact 
the eligibility of Big 
Fall Creek, because 
of the expanded 
NSO.  

National Historic 
Trail: Compatibility 
of reasonably 
foreseeable 
development with 
the purpose of the 
designation 

No impacts to 
character that 
contributed to 
designation of the 
trail. 

The immediate trail 
corridor is NSO. 
However, views 
from the trail and 
the potential road 
improvements and 
pipelines in this 
alternative could 
negatively impact 
the character that 
contributed to the 
designation of this 
trail.  

This alternative is 
less likely to impact 
the historic 
landscape character 
due to the expanded 
NSO. There are 
lease parcels to the 
west, where drill 
pads may be 
located to provide 
for directional 
drilling that could 
negatively impact 
the historic 
landscape 
character.  

This alternative is 
less likely to impact 
the historic 
landscape character 
due to the expanded 
NSO. There are 
lease parcels to the 
west, where drill 
pads may be 
located to provide 
for directional 
drilling that could 
negatively impact 
the historic 
landscape 
character.  

National 
Recreation Trail: 
Compatibility of 
reasonably 
foreseeable 
development with 
the purpose of the 
designation 

No impacts to 
purpose of trail 
designation.  

All primary 
trailheads and 1.5 
miles of trail are in 
NSO. Would only 
impact middle to 
background views 
from trail, would not 
impact purpose of 
designation for this 
alternative. 

All primary 
trailheads and 1.5 
miles of trail are in 
NSO. Would only 
impact middle to 
background views 
from trail, would not 
impact purpose of 
designation for this 
alternative. 

All primary 
trailheads and 1.5 
miles of trail are in 
NSO. This 
alternative would 
not likely impact 
views from the NRT 
in the foreground or 
middleground. 

Inventoried 
roadless areas: 
Areas in lease 
parcels/ potential 
to change scenic 
quality 

No potential 
change to scenic 
quality in 
inventoried 
roadless areas 
(IRAs). 

The acreages is 
very small for the 
IRAs that are 
included in the lease 
parcels. In the 
reasonably 
foreseeable 
development 
scenario it is likely 
that drill pads and 
roads could be 
located to avoid the 
IRAs.  

The acreages is 
very small for the 
IRAs that are 
included in the lease 
parcels. In the 
reasonably 
foreseeable 
development 
scenario it is likely 
that drill pads and 
roads could be 
located to avoid the 
IRAs.  

This alternative 
would not change 
the scenic quality of 
IRAs since all 
parcels are NSO in 
this alternative.  

NSO = No surface occupancy; IRAs = inventoried roadless areas 
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Terrestrial Wildlife Species 
Terrestrial Wildlife Issue: Post-leasing exploration or development activities could result in 
physical impacts to wildlife habitat or individuals, or behavioral disturbance impacts from 
increased human presence. Terrestrial wildlife that could be affected includes threatened, 
endangered, sensitive, and management indicator species’ habitats and populations, and large 
game and trophy game species. 

Summary of Effects: 
Habitat Loss or Alternation: Alternative 2 induces the greatest potential for loss or alteration of 
habitat in total, followed by alternative 3. The most prevalent cover types in the project area are 
lodgepole pine mix and subalpine fir/spruce mix. The next most prevalent is mountain big 
sagebrush. This suggests that these habitats have a greater chance of being impacted by 
development. For alternative 4, development would occur based on directional drilling from 
existing leases or lands of other ownerships. Therefore, the habitat that could be affected under 
alternative 4 may already be impacted in various ways from the existing development, depending 
on where pads and roads are proposed for future development. Cumulatively, potential future oil 
and gas development is also anticipated to result in a reduction of wildlife habitat effectiveness. 
The type and magnitude of human disturbance impacts on wildlife varies depending on many 
factors, including the type of activity; predictability, frequency, and magnitude; time of day or 
season of year; and location of the disturbance. 

Indirect Habitat Loss and Alteration: The greater the number of development wells and 
associated new roads, the greater the potential for ongoing introduction and spread of noxious 
weeds. Alternative 2 poses the greatest potential for indirect loss or alteration of habitat, followed 
by alternatives 3, then 4. 

Disturbance: All of the leasing alternatives present some level of potential for disturbance. These 
effects would result from well pad development, road construction, road reconstruction, and 
pipeline construction and maintenance of facilities. Behavioral avoidance responses by wildlife 
can extend the influence of each well pad, road, and facility beyond just the physical footprint of 
habitat removal or alteration. The effects of human disturbance on wildlife have revealed there 
are critical periods for many bird and mammal species when disturbance can result in more 
serious impacts, specifically during periods of critical wildlife use such as reproduction seasons 
and winter months when species survival is most difficult due to increased avoidance movements 
and physiological stress reactions during a time period when reduced food availability and 
increased energy demands from cold temperatures and deep snowpack can greatly influence 
winter survival. Alternative 2 poses the greatest potential for disturbance, followed by alternatives 
3, then 4. 

Road-related Effects: The potential effect of roads varies between alternatives and species and is 
described specifically under direct, indirect, and cumulative effects. These effects are addressed 
in detail as they apply to each species. Alternative 2 poses the greatest potential for road-related 
effects disturbance, followed by alternatives 3, then 4. 

Linkages and Migration Routes: The migration route indicator is specific mostly to elk and 
mule deer and the linkage indicator is specific to lynx and therefore discussed in those sections. 
Alternative 2 poses the greatest potential impact to linkages and migration routes, followed by 
alternatives 3, then 4. 
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Table 11. Summary of determinations for threatened, endangered and sensitive* terrestrial wildlife 
Species Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Canada lynx 
(threatened) 

No effect May affect, not 
likely to adversely 
affect* 

May affect, not 
likely to adversely 
affect* 

May affect, not 
likely to adversely 
affect* 

Canada lynx critical 
habitat 

No effect May affect, not 
likely to adversely 
affect* 

May affect, not 
likely to adversely 
affect* 

May affect, not 
likely to adversely 
affect* 

Grizzly bear 
(threatened) 

No effect May affect, not 
likely to adversely 
affect* 

May affect, not 
likely to adversely 
affect* 

May affect, not 
likely to adversely 
affect* 

Gray wolf 
(threatened - 10j 
experimental 
population) 

No effect Not likely to 
jeopardize 
continued existence 
or adversely modify 
proposed critical 
habitat* 

Not likely to 
jeopardize 
continued existence 
or adversely modify 
proposed critical 
habitat* 

Not likely to 
jeopardize 
continued existence 
or adversely modify 
proposed critical 
habitat* 

Sensitive Species: 
Sage-grouse, 
northern goshawk, 
great gray owl, 
boreal owl, three-
toed woodpecker, 
bighorn sheep, 
wolverine, bald 
eagle, peregrine 
falcon 

No impact May impact 
individuals, but will 
not likely contribute 
to a trend towards 
federal listing or 
cause a loss of 
viability to the 
population or 
species 

May impact 
individuals, but will 
not likely contribute 
to a trend towards 
federal listing or 
cause a loss of 
viability to the 
population or 
species 

May impact 
individuals, but will 
not likely contribute 
to a trend towards 
federal listing or 
cause a loss of 
viability to the 
population or 
species 

*Conclusions are based on the assumption that all stipulations identified for each alternative would be included in leases 
and implemented during oil and gas development. A biological assessment will be prepared to address the potential 
effects of the selected action identified in the record of decision; if a leasing alternative is selected, the biological 
assessment will be submitted to the U.S. Fish and Wildlife Service for concurrence. 

Table 12. Summary of issue indicators and effects to sensitive and management indicator terrestrial 
wildlife 

Indicator/ Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Habitat loss or alteration 
(acres) 

0 107 acres short 
term 

47 acres long 
term 

58 acres short 
term 

26 acres long 
term 

45 acres short 
term 

20 acres long 
term 

Indirect habitat loss and 
alteration 

None High  Moderate Low 

General disturbance potential None High Moderate to 
Low 

Low 

Road-construction or 
reconstruction (miles) 

None 9.6 miles 5.2 miles 4 miles 

Migration Routes (potential for 
impacts) 

None High Low Extremely Low 

Linkages (potential for 
impacts) 

None Low  Low  Extremely low 

Forest/ nonforest habitat, all 
wildlife species (lease parcel 
acres without NSO) 

0 10,405 5,324 0 
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Indicator/ Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Big game key habitat 
components: parturition and 
seasonal ranges minus crucial 
winter ranges 
(lease parcel acres without 
NSO intersecting ranges) 

0 17,294 7,570 0 

Big game key habitat 
components: crucial winter 
ranges (lease parcel acres 
without NSO intersecting 
ranges) 

0 2,222 0 0 

Bald eagle preferred breeding/ 
nesting-foraging habitat (lease 
parcel acres without NSO) 

0 0 0 0 

Greater sage-grouse seasonal 
habitats (lease parcel acres 
outside NSO areas 
intersecting seasonal habitats 

0 6,268 2,374 0 

Goshawk breeding/ fledgling 
habitat (lease parcel acres 
outside NSO areas 
intersecting nest area and 
PFA) 

0 2,737 686 0 

Big game seasonal migration 
routes/ stopover habitat 
integrity (lease parcel acres 
outside NSO areas 
intersecting routes) 

0 15,538 6,721 0 

Wolverine dispersal corridor 
integrity (lease parcel acres 
outside NSO areas 
intersecting dispersal corridor) 

0 468 269 0 

Elk habitat effectiveness 
(percent based on distances 
from open motorized routes) 

No effect Not 
quantifiable* 

Not 
quantifiable* 

Not applicable 

Elk habitat security (acres not 
in NSO areas) 

0 1,385 851 0 

Physical harm/ mortality (lease 
parcel acres outside NSO 
areas; change in vulnerability, 
survival) 

0 17,296 7,573 0 

Species preferred habitat 
avoidance/ displacement 
(lease parcel acres outside 
NSO areas) 

0 17,296 7,573 0 

* Because habitat effectiveness was calculated at the unit and subunit levels and the placement of the roads is not 
certain, the percentages are not quantifiable; qualitatively alternative 2 would have more impact from roads than 
alternative 3. 
NSO= no surface occupancy; PFA = post-fledging family area. 
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Surface Water Resources and Aquatic Species 
Surface Water Resources and Aquatic Species Issue: Post-leasing exploration or development 
activities could result in increased sedimentation, chemical contaminants, and dewatering that 
could adversely impact surface water quality, stream channels, and habitat for fish and other 
special status aquatic species. 

Summary of Effects (Surface Water): Due to the small acreage of disturbance proposed for this 
proposed project under each of the leasing alternatives (including disturbance from roads), none 
of the alternatives, if implemented with the proposed stipulations, mitigation measures and 
suggested best management practices, would impact the overall good water quality and 
functioning watersheds and riparian and wetland resources that currently exist within project area 
watersheds. Alternative 1 would not add to surface water impacts. Alternative 2 has the highest 
potential for resource effects, albeit minor and localized, followed by alternatives 3 and 4, 
respectively. 

When adding the effects of other projects and ongoing activities to effects predicted for the 
Wyoming Oil and Gas Project, cumulative effects to surface water resources would likely remain 
as they currently are. The class 1 watersheds would continue to function properly while impacts 
to class 2 watersheds, mainly from past sheep grazing and the Fontenelle fire, would not be 
further impacted by alternatives 2, 3, or 4. 

Table 13. Summary of issue indicators and effects to surface water resources 

Indicator/ Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Sediment Potential 
(percent increase in 
6th-field watershed 
disturbance from the 
project) 

All watersheds 
would have 0% 
increase in 
disturbance 

No watershed 
has a disturbance 
increase of over 
0.4% 

No watershed 
has a disturbance 
increase of over 
0.2% 

All watersheds 
would have 0% 
increase in 
disturbance 

Sediment Potential 
(potential increase in 
road density by 6th-
field watershed from 
the project) 

All watersheds 
would have no 
increase in road 
density 

All watersheds 
would have no 
more than 0.2 
mile per square 
mile of road 
density increase 

All watersheds 
would have no 
more than 0.1 
mile per square 
mile of road 
density increase 

All watersheds 
would have no 
increase in road 
density 

Disturbance Potential 
(potential acres 
disturbed by 6th-field 
watershed) 

All watersheds 
would have no 
increase in 
potential impacts 
to riparian areas 
and wetlands 

Five watersheds 
could see riparian 
disturbance 
between 113 
acres up to 363 
acres 

All watersheds 
would have no 
increase in 
potential impacts 
to riparian areas 
and wetlands 

All watersheds 
would have no 
increase in 
potential impacts 
to riparian areas 
and wetlands 

Summary of Effects (Aquatic Species): Aquatic species and their habitats could be impacted by 
activities associated with exploration and drilling on lands made available for leasing in this 
project area. Negative effects to Intermountain Region sensitive species Colorado River cutthroat 
trout, boreal toad, and Columbia spotted frog could occur under each of the leasing alternatives. 
The primary concerns for the aquatic environment would be surface disturbance and activities 
near aquatic habitats, including streams, wetlands, and ponds. Such proximity would dramatically 
increase the risk to these habitats from chemical contamination, sedimentation to streams, and 
vehicular disturbance and mortality. Potential activities would follow best management practices, 
standard operating procedures, and any stipulations associated with the lease parcel. Stipulations 
and mitigation measures would reduce impacts to aquatic habitats and species. For example, the 
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Forest Service and BLM have the authority to move proposed operations up to 200 meters in 
order to mitigate the effects to aquatic resources, but moving disturbance locations would be 
weighed against the effects to other resources and is not a guaranteed safe-guard for aquatic 
resources. Alternative 3 specifically provides for a 500 foot buffer from streams, wetlands and 
other aquatic features and a 1,640 buffer from sensitive amphibian breeding sites. 

Alternatives 2, 3 and 4 are anticipated to result in water depletion that may affect Colorado River 
Endangered fish. Endangered Species Act consultation with the U.S. Fish and Wildlife Service 
would be required for individual projects that include new water depletions greater than 0.1 acre-
foot per year. Alternative 1 would not add to impacts to aquatic species. Overall, alternative 2 has 
the highest potential for resource effects, followed by alternative 3, then 4. 

Past, ongoing, or reasonably foreseeable activities or events would have a cumulative effect on 
aquatic species and habitats when combined with the effects described for alternatives 2, 3 and 4. 
Alternative 2 would have greater effects than alternatives 3 and 4. Negative effects (such as 
chemical contamination, sedimentation to streams, and vehicular disturbance and mortality) to 
Intermountain Region sensitive species Colorado River cutthroat trout, boreal toad, and Columbia 
spotted frog and habitat would be expected with development, but mitigation measures would 
reduce these impacts. 

Table 14. Summary of issue indicators and effects to aquatic species 
Indicator/ Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Road-related effects to 
fish habitat (number of 
road-stream crossings) 

No effects 1 to 5% increase 1 to 5% increase Less than 
alternative 3 

Road-related effects to 
fish habitat (watershed 
road density) 

No effects Up to 4% 
increase 

No more than 
2% increase 

Less than 
alternative 3 

Road-related effects to 
amphibian populations 
(disturbance within 500 
meters of known 
sensitive amphibian 
breeding site) 

No effects Potential for 
disturbance 

No potential for 
disturbance 

Potential for 
disturbance 

Water depletion effects 
to Colorado River 
endangered fish (acre-
feet) 

0 acre-feet 65 acre-feet 35 acre-feet Less than 35 
acre-feet 

Chemical contamination 
effects to aquatic 
ecosystems (relative 
risk) 

No effects Greatest risk due 
to largest 
number of wells 
assuming 
number of wells 
is commensurate 
to amount of risk. 

Less than 
alternative 2 

Less than 
alternative 3 
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Table 15. Summary determinations for sensitive and management indicator aquatic species 
Common Name Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Colorado River 
cutthroat trout, 
rainbow trout, 
Columbia spotted 
frog, boreal toad, and 
boreal chorus frog 

No impact May adversely 
impact 
individuals1 

May adversely 
impact individuals 

May adversely 
impact individuals 

1. Full determination is “may adversely impact individuals, but not likely to result in a loss of viability in the planning area, 
nor cause a trend to Federal listing or a loss of species viability rangewide.” 

Groundwater Resources 
Groundwater Resources Issue: Post-leasing exploration or development could adversely affect 
groundwater resources, especially those in the recharge area through removal of groundwater 
from aquifers reducing availability to local water users, increased sedimentation, and 
contamination of groundwater. 

Summary of Effects: Construction of the drill pad, access road, and temporary pipeline could 
affect shallow groundwater flow and quantity in several ways. Clearing, grading, excavating, and 
soil stockpiling activities could temporarily alter overland flow and groundwater recharge 
patterns. Use of heavy construction equipment could cause compaction of near surface soils, 
reducing the ability of the soil to absorb water and resulting in increased surface runoff and 
potential for ponding. Excavation could cause temporary or short-term fluctuations in the 
elevation of the water table. Depletion of the Wasatch Formation aquifer could decrease local 
contribution to flow in streams or springs down-gradient of the lease area. Groundwater quality 
could be impacted by accidental spills during the construction phase or leaky well seals allowing 
cross-aquifer contamination.  

Potential risk to groundwater resources would be greatest under alternative 2, followed by 
alternatives 3 and 4, respectively. Use of a combination of water sources in multiple locations 
would reduce the impact to any specific aquifer unit to a level that would have no noticeable 
impact on other water users or water rights holders. Implementation of best management practices 
and Operators Spill Prevention Countermeasure and Control procedures and requirements for 
construction, material containment, and reclamation would reduce potential impacts.  Due to the 
low level of projected development and requirements for construction, material containment and 
reclamation, no significant impacts are anticipated to groundwater resources including water 
quality and quantity under alternatives 2, 3 or 4. 

Botanical Resources 
Botanical Resources Issue: Post-leasing surface disturbance from roads, and well pad and 
pipeline construction related to oil and gas exploration or development activities could result in 
adverse impacts to rare plants, such as soil displacement or compaction, habitat alteration 
(material spills) and increased competition from invasive plants. 

Summary of Effects: Botanical resources could be impacted from road construction and 
reconstruction, well pad construction, and drilling related activities. Noxious weeds are present in 
the project area and their spread through project activities could negatively affect rare plant 
habitat. The determination for all Forest Service sensitive and management indicator botanical 
species for alternative 1 is no impact; and for alternatives 2, 3 and 4 the determination is may 
adversely impact individuals, but not likely to result in a loss of viability in the planning area, nor 
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cause a trend to Federal listing or a loss of species viability rangewide. Alternative 2 has the 
greatest amount of potential disturbance, and has the greatest chance to spread noxious weeds, 
followed by alternatives 3 then 4. However, the total potential disturbed area is small and best 
management practices and mitigation measures will be undertaken during project-specific 
planning to reduce the chance of weed spread. Few to no cumulative effects are expected from 
other projects and fires that have occurred as known management indicator and sensitive plant 
populations occur in no surface occupancy areas. 

Table 16 Summary determinations for sensitive and management indicator botanical species 

Common Name Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Wyoming tansymustard  
Boreal draba  
Rockcress draba  
Narrowleaf goldenweed  
Woolly fleabane  
Payson's bladderpod  
Naked-stemmed parrya  
Creeping twinpod  
Greenland primrose  
Weber's saw-wort  
Soft aster 

No impact May adversely 
impact individuals, 
but not likely to 
result in a loss of 
viability in the 
planning area, nor 
cause a trend to 
Federal listing or a 
loss of species 
viability rangewide 

May adversely 
impact individuals, 
but not likely to 
result in a loss of 
viability in the 
planning area, nor 
cause a trend to 
Federal listing or a 
loss of species 
viability rangewide 

May adversely 
impact individuals, 
but not likely to 
result in a loss of 
viability in the 
planning area, nor 
cause a trend to 
Federal listing or a 
loss of species 
viability rangewide 

Air Quality 
Air Quality Issue: The drilling and production of wells subsequent to leasing could impact air 
quality and air quality-related values, with emphasis on cumulative effects because of extensive 
development in the Pinedale area and previously monitored exceedances of National Ambient Air 
Quality Standards for ozone in Sublette County. 

Summary of Effects: Alternative 1 would not add to impacts to air quality. Alternatives 2, 3 and 
4 would have small localized effects, predominantly related to particulate matter and dust. It is 
not likely that emissions from this project alone, under any alternative, would cause exceedances 
of National Ambient Air Quality Standards or have a noticeable impact on air quality related 
values (including noticeable visibility) in nearby sensitive Class I and Class II wilderness areas 
and national parks. Due to proximity and prevailing winds, the most likely sensitive areas to be 
affected by development of this alternative would be the Bridger and Gros Ventre wilderness 
areas. When combined with other emissions in the basin, dust, emissions, and particulates from 
alternatives 2, 3 and 4 would likely contribute to ongoing visibility issues in the Bridger, 
Fitzpatrick, Popo Agie, Washakie, Teton, North Absoraka and Gros Ventre wilderness areas as 
well as Grand Teton National Park and the Wind River Roadless area. Emissions of volatile 
organic compounds and nitrogen oxides from this project may contribute to ozone formation in 
the basin. 
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Table 17. Summary of issue indicators and effects to air quality 
Indicator/Measure Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Projected emissions 
relative to National 
Ambient Air Quality 
Standards 

Most protective Most potential for 
impacts 

Moderate 
potential for 
impacts 

Low to moderate 
potential for 
impacts 

Relative values of 
project emissions of 
precursors to ozone 
formation (nitrogen 
oxides and volatile 
organic compounds) 

Most protective Most potential for 
impacts 

Moderate 
potential for 
impacts 

Low to moderate 
potential for 
impacts 

Decreases in visibility 
more than 1 deciview 

Most protective Most potential for 
impacts 

Moderate 
potential for 
impacts 

Low to moderate 
potential for 
impacts 

Cultural Resources 
Cultural Resources Issue: Section 106 of the National Historic Preservation Act requires 
Federal agencies to take into account the effects of their undertakings on historic properties.  

Summary of Effects: A review of existing data shows that 3,663 acres of the analysis area have 
been previously surveyed with 28 sites being documented, resulting in an overall site density for 
the analysis area of one site for every 131 acres of inventory. Based on this site density, there is 
the potential for approximately 300 sites to be present within the entire analysis area. To meet the 
requirements for compliance with section 106 of the National Historic Preservation Act, all areas 
proposed for future surface-disturbing activities would be surveyed for cultural resources, and 
those resources would be evaluated for eligibility for inclusion in the National Register. The 
preferred treatment for historic properties is avoidance. If avoidance is imprudent or unfeasible, 
the Forest Service would consult with the Wyoming State Historic Preservation Office and other 
consulting parties to develop mitigation measures in accordance with 36 CFR 800. 

Alternative 1 would have no impacts on cultural resources. Alternatives 2, 3 and 4 would apply a 
no-surface-occupancy stipulation to lease parcel WYW173280 for the protection of the Lander 
Cutoff of the California National Historic Trail. A “Protect Cultural Resource Notice” would be 
applied to all leases, thus avoiding effects. 
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Chapter 3. Affected Environment and 
Environmental Consequences 

Introduction 
This chapter describes relevant resource components of the existing environmental conditions and 
the potential environmental effects of implementing the proposed action and other alternatives. 
This analysis is organized by the issues identified for this project including components of the 
ecological, social, and physical environments. 

The analysis relies on the reasonably foreseeable development scenarios developed for the 
alternatives to estimate potential effects. For the majority of resources analyzed, the effects from 
the leasing decision would be indirect since no ground disturbing activities are authorized at the 
leasing stage. 

There are no Federal permits, licenses, or other entitlements which must be obtained to 
implement the proposed action or alternatives. Offering Federal lands for leasing does not 
authorize any surface disturbing uses, activities or development. Site-specific project level 
analysis would follow if or when proposals are received on leases that may be issued. All Federal, 
State and local laws would be followed at that time. 

Relevant Past, Present, 
and Reasonably Foreseeable Actions 
Identifying relevant past, present, and reasonably foreseeable actions is important to the 
environmental analysis process. Identifying these actions ensures the analysis of the 
environmental consequences including a common basis of comparison when considering 
cumulative effects by resource.  

The past, present, and reasonably foreseeable future actions relevant to the alternatives considered 
are displayed in figure 11 and are summarized in volume 2, appendix E. The cumulative effects 
analysis by resource does not necessarily include specific values of impacts from the projects or 
activities listed in appendix E. Specific values were only used if the continued effects from the 
projects or activities could be measured and overlap in time and space with the proposed 
alternatives. In the absence of measured values, it is assumed the effects of the past projects or 
activities listed are included as part of the existing condition and affected environment. 
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Figure 11. Locations of past, present and reasonably foreseeable projects relevant to the cumulative effects 
analysis 
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Oil and Gas Resources 
Introduction 
The project area for proposed oil and gas leasing is geologically located along the Wyoming 
Thrust Belt and the western edge of the Green River Basin. The U.S. Geological Survey has 
identified this area as having high potential for the occurrence of energy resources in their 
“National Assessment of United States Oil and Gas Resources” (Gautier et al. 1996). This 
potential is demonstrated by existing production from the Riley Ridge and Soda fields. Also, 
wells drilled in the past have demonstrated high potential for gas production (gauged flow at 13 
million cubic feet per day) but were not produced due to lack of infrastructure (pipeline) and the 
natural gas economics at that time. 

In 2008, a final report titled “Inventory of Onshore Federal Oil and Natural Gas Resources and 
Restrictions to Their Development” was completed as directed by the Energy Policy 
Conservation Act of 2000 and additional requirements added through the Energy Policy Act of 
2005.16 The Energy Policy Conservation Act Phase III inventory study includes the entire onshore 
oil and gas areas of the United States. The inventories use the U.S. Geological Survey’s resource 
estimates from its 2002 National Oil and Gas Assessment. The Energy Policy Conservation Act 
Phase II Inventory released in November 2006 includes information on the Wyoming Thrust 
Belt,17 where this project is located. In addition; the Phase II Inventory added the effect of 
conditions of approval on land access. The results presented in the Phase III Inventory 
incorporate and supersede the Phase II Inventory. The U.S. Geological Survey used a peer-
reviewed methodology with a decades-long track record of providing the government standard for 
oil and gas resource estimation. The methodology, including the statistical analysis, was reviewed 
by the American Association of Petroleum Geologists (USDI, USDA, and DOE 2008). 

The Energy Policy Conservation Act Phase III inventory is composed of a detailed review of 
Federal oil and gas resources and constraints on their development within 18 geological 
provinces. In addition, the rest of the country was extrapolated from the results of these provinces 
studied in detail. The inventory encompasses the 1.2 billion acres of land that the U.S. Geological 
Survey inventoried as a part of its National Oil and Gas Assessment. The inventory concluded 
that: 

• All onshore Federal lands with potential for oil or natural gas resources, including split-
estate minerals, total 279.0 million acres. 

• Undeveloped oil resources under all onshore Federal lands total 30.5 billion barrels, 
comprising 24.2 billion barrels of undiscovered technically recoverable resources and 6.3 
billion barrels of reserves growth. 

• Undeveloped gas resources under all onshore Federal lands total 231.0 trillion cubic feet, 
comprising 214.1 trillion cubic feet of undiscovered technically recoverable resources and 
16.9 trillion cubic feet of reserves growth. 

• Total proved reserves under all onshore Federal lands total 5.3 billion barrels of oil and 
68.8 trillion cubic feet of natural gas. 

                                                      
16 http://www.blm.gov/wo/st/en/prog/energy/oil_and_gas/EPCA_III.html  
17 Scientific Inventory of Onshore Federal Lands’ Oil and Gas Resources and Reserves and the Extent and Nature of 

Restrictions or Impediments to Their Development, November 2006, available on the BLM 
website: http://www.blm.gov/epca/index.htm  

http://www.blm.gov/wo/st/en/prog/energy/oil_and_gas/EPCA_III.html
http://www.blm.gov/epca/index.htm
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• Approximately 60 percent (165.9 million acres) of the Federal land is inaccessible. Based 
on resource estimates, these lands contain about 62 percent of the oil (19.0 billion barrels) 
and 41 percent of the natural gas (94.5 trillion cubic feet). 

• Approximately 23 percent (65.2 million acres) of the Federal land is accessible with 
restrictions on oil and gas operations beyond standard stipulations. Based on resource 
estimates, these lands contain 30 percent of the oil (9.3 billion barrels) and 49 percent of 
the gas (112.9 trillion cubic feet). 

• Approximately 17 percent of the Federal land in these areas (48.0 million acres) is 
accessible under standard lease terms. Based on resource estimates, these lands contain 8 
percent of the oil (2.3 billion barrels) and 10 percent of the gas (23.6 trillion cubic feet). 

Section 3202 of the Omnibus Public Land Management Act of 2009 withdrew the Wyoming 
Range (figure 12) from disposition under laws relating to mineral and geothermal leasing. It did 
recognize existing leases as valid existing rights and stated that nothing prohibits the Secretary of 
the Interior “from taking any action necessary to issue, deny, remove the suspension of, or cancel 
a lease, or any sold lease parcel that has not been issued, pursuant to any lease sale conducted 
prior to the date of enactment of this act, including the completion of any requirements under the 
National Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.).” 

Oil and gas exploration in the general area has been ongoing for decades as evidenced by wells 
drilled in 1928 and 1929 and then sporadically until the present (approximately 75 wells have 
been drilled within the eastern Wyoming Range). There are currently 48 authorized leases (53,268 
acres) on national forest lands in the Wyoming Range (leases beyond those analyzed for decision 
in this document). Forty-three of the leases are held by production (29,071 acres) and additional 
exploration proposals have been submitted on several of them. Five of the leases are under 
suspense in accordance with section 39 of the Mineral Leasing Act (24,197 acres).  

Forest Service policy (Forest Service Manual 2820) states that the agency considers mineral 
exploration and development to be important parts of its management program, and recognizes 
that mineral exploration and development are ordinarily in the public interest and can be 
compatible in the long term, if not immediately, with the purposes for which the National Forest 
System lands are managed. 

Federal mineral resources are categorized into three distinct groups that have been defined by 
various laws that provide for their management and disposition. The diverse geologic settings of 
the Bridger-Teton National Forest create favorable conditions for the occurrence of all three 
categories: leasable, locatable, and salable mineral resources. 

The purpose of this analysis is to describe the effects of the proposed leasing decisions on the 
overall minerals program while focusing on the oil and gas resource. To do this, an issue 
statement was developed to help define the indirect impacts to the oil and gas resource resulting 
from the proposed action and alternatives. One indicator was developed to measure the level of 
change between the alternatives. 
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Figure 12. Project area with existing leases and areas in the Wyoming Range Legacy Act 
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Regulatory Framework 
Desired Condition  
The Forest Service considers mineral exploration and development to be important parts of its 
management program. It cooperates with the Department of the Interior to administer lawful 
exploration and development of leasable minerals. While the Forest Service is mainly involved 
with surface resource management and protection, it recognizes that mineral exploration and 
development are ordinarily in the public interest and can be compatible in the long term, if not 
immediately, with the purposes for which the National Forest System lands are managed. 

National Forest System lands are generally available for exploration and mining unless 
specifically precluded by an act of Congress or other formal withdrawal. Which mineral leasing 
act applies depends on the type of lands and minerals involved. 

There are three basic categories of lands and mineral deposits subject to the leasing acts: 

1. Leasable minerals (as defined in the 1920 act) with public domain status (FSM 2822.11). 

2. Leasable minerals (as defined in the 1947 act) with acquired status (FSM 2822.12). 

3. Hard-rock minerals that have been acquired (as defined in the 1946 President's 
Reorganization Plan 3; FSM 2822.13). 

Forest Service mineral policy puts responsibility on field units to foster and encourage the 
exploration, development, and production of mineral or energy resources known to be present 
within in the boundaries of their unit. Additionally, existing Federal mineral management laws 
require land management agencies to process requests for leases in a timely and efficient manner. 

Bridger-Teton Forest Plan  
The minerals prescription described in the forest plan states that locatable, salable, and leasable 
mineral opportunities are available within areas identified as suitable. Objectives in the Bridger-
Teton forest plan are supported by forestwide standards and guidelines for minerals, (see also 
management area table 1 and desired future condition table 2), which include: 1.1(d), 1.2(e), 
1.2(f), 1.3(a, b), 2.4(b), 3.1(a, b), 3.2 (d-f, i), 4.1(b), 4.4(a-c), and 4.10(a). 

Laws, Regulations and Other Direction Relevant to Oil and Gas Production 
The category of leasable minerals (on Federal lands) was established as a result of the Mineral 
Leasing Act of 1920. This act removed certain minerals from location under the Mining Law of 
1872 and authorized the Secretary of Interior to issue leases for the disposal of these minerals 
(currently applies to coal, phosphate, sodium, potassium, oil, oil shale, gilsonite, and natural gas). 
The act applies to National Forest System lands reserved from the public domain, including lands 
received in exchange for timber or other public domain lands and lands with minerals reserved 
under special authority. The Federal Onshore Oil and Gas Leasing Reform Act of 1987 amended 
the Mineral Leasing Act of 1920 as summarized below. 

The Mineral Leasing Act of 1920, as amended, grants all public lands open to oil and gas 
leasing, unless a specific land order has been issued to close or withdraw an area. Leasable public 
domain minerals (those which have never passed out of Federal ownership) are leased under 
authority of the act and are administered by the Department of Interior. 
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The Mineral Leasing Act for Acquired Lands of 1947 states that all deposits of coal, 
phosphate, oil, oil shale, gas, sodium, potassium, and sulfur that are owned or that may be 
acquired by the United States, may be leased by the Secretary of the Interior under the same 
conditions as contained in the leasing provisions of the mineral leasing laws. No mineral deposits 
shall be leased without the consent of the head of the executive department having jurisdiction 
over the lands containing the deposit and subject to such conditions as that official may prescribe. 

The Multiple-Use Sustained-Yield Act of 1960 authorized and directed the national forests be 
managed under principles of multiple use and to produce a sustained yield of products and 
services and for other purposes. While the focus of the act is on outdoor recreation, range, timber, 
watershed, and wildlife and fish, it does not prevent or exclude the management of mineral 
resources. The act specifically states, “Nothing herein shall be construed so as to affect the use or 
administration of the mineral resources of national forest lands…” [Sec. 1]. 

The Mineral Leasing Act Revision of 1960 reenacted the requirements for competitive leasing 
of lands within known geological structures of producing fields and increased the term for 
noncompetitive leases to 10 years. Leasing was also expanded to cover “native asphalt, solid and 
semisolid bitumen, and bituminous rock (including oil impregnated rock or sands from which oil 
is recoverable only by special treatment after the deposit is mined or quarried).” 

The Mining and Minerals Policy Act of 1970 states that the continuing policy of the Federal 
government is to foster and encourage private enterprise in the development of economically 
sound and stable domestic mining and minerals industries and the orderly and economic 
development of domestic mineral resources. 

The Federal Land Policy and Management Act of 1976, also called the BLM Organic Act, 
consolidated and articulated BLM management responsibilities including oversight of oil and gas 
leases. It resulted in the BLM’s major revision to the Federal Oil and Gas regulations in 43 CFR 
3100 (6/17/1988) covering competitive and noncompetitive onshore oil and gas leasing and 
operations. It also amended or repealed provisions on Federal land withdrawals, land acquisitions, 
and exchanges. This included the authority to grant Mineral Leasing Act pipeline rights-of-way 
for lands managed by two or more Federal agencies. 

The Energy Security Act of 1980 directs the Secretary of Agriculture to process applications for 
leases and permits to explore, drill, and develop resources on National Forest System lands, 
notwithstanding the current status of any management plan being prepared. 

The Federal Onshore Oil and Gas Leasing Reform Act of 1987 (amendment to the Mineral 
Leasing Act of 1920) expands the authority of the Secretary of Agriculture in the management of 
oil and gas resources on National Forest System lands. Without the approval of the Forest 
Service, the BLM cannot issue leases for oil and gas on National Forest System lands, and the 
Forest Service must approve all surface-disturbing activities on National Forest System lands 
before operations commence. This act changed the analysis process from “responsive,” reacting 
to an application, to “proactive,” analyzing lands for leasing and then offering them for lease 
through BLM auction if determined to be suitable. 

The Energy Policy Act of 2005 directs the Secretaries of the Interior and Agriculture to improve 
administration of Federal oil and gas leasing programs including the improvement of inspection 
and enforcement of oil and gas activities. It also requires the development and implementation of 
best management practices. In addition, it requires the Secretaries of the Interior and Agriculture 
to enter into a memorandum of understanding to improve coordination and consultation on oil 
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and gas leasing activities. The Secretaries of Interior and Agriculture entered into a memorandum 
of understanding in April 2006. The purpose of the memorandum was to satisfy requirements of 
the Energy Policy Act of 2005 and to establish joint BLM and Forest Service policies and 
procedures for managing oil and gas leasing and subsequent actions. 

Code of Federal Regulations, title 36, part 228, subpart E (Oil and Gas Resources) and part 
261 (Prohibitions) were issued 20 March 1990 to implement the Federal Onshore Oil and Gas 
Leasing Reform Act. These regulations provide guidance for oil and gas leasing and surface use 
management on National Forest System lands promoting cooperation between the Forest Service, 
BLM, industry, and the public. 

Code of Federal Regulations, title 43, part 3100 (Oil and Gas Leasing and subparts) cover 
competitive and noncompetitive onshore oil and gas leasing and operations. Part 3160 (Onshore 
Oil and Gas Operations) governs operations associated with the exploration, development, and 
production of oil and gas deposits from leases issued or approved by the United States. The 
objective of these regulations is to promote the orderly and efficient exploration, development, 
and production of oil and gas. 

Federal onshore oil and gas orders consist of a formally numbered set of orders issued by the 
Director (Bureau of Land Management) implanting and supplementing the regulations under 43 
CFR 3160 – Onshore, Oil, and Gas Operations (43 CFR 3160.0 -5(o)). The Chief of the Forest 
Service may also issue or cosign onshore oil and gas orders with the Director, Bureau of Land 
Management, if necessary to implement and supplement the Forest Service regulations (36 CFR 
228.105). Onshore oil and gas orders issued pursuant to 36 CFR 228.105 are binding on all 
operations conducted on National Forest System lands. 

Forest Service Manual 2820 provides direction on mineral leasing operations National Forest 
System lands. 

Forest Service Manual 2860 provides direction on mineral prospecting and collecting operations 
on National Forest System to include geophysical activities. 

Other authorities amend or supplement those listed, and there are many special acts that apply to 
specific lands or specific minerals. The principal acts are described in FSM 1011 and 2801, and 
special acts are identified and described as required in FSM 2822.02-04d. 

Memoranda of Understanding 
The following memoranda of understanding describe specific roles, responsibilities, and 
expectations between agencies involved in oil and gas leasing on Federal lands: 

• Between the USDI, BLM and USDA, Forest Service concerning Implementation of Section 
365 of the Energy Policy Act of 2005 Pilot Project to Improve Federal Permit Coordination; 
10/24/2005. 

• Between the USDI, BLM and USDA, Forest Service Concerning Oil and Gas Leasing and 
Operations; 4/14/2006. 

• Between the USDA, USDI, and EPA on Air Quality Analyses and Mitigation for Federal 
Oil and Gas Decisions through the NEPA Process; 6/23/2011. 
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Methodology  
The Mineral Leasing Act of 1920 contains a resource conservation requirement that calls for the 
maximum economic recovery of valuable resources. Each of the alternatives would have varying 
capabilities to meet that objective. Therefore, effects related to the energy resource are addressed 
through the relative accessibility to the resource as outlined in the reasonably foreseeable 
development scenario for each alternative and the restrictiveness of each alternative on 
exploration and development operations. 

Information Sources  
The analysis uses the information and projections of activity described in the reasonable 
foreseeable development scenario to address the issue statement. 

To help frame the range of effects, broad scale data was taken from the 2008 Phase III inventory 
study described previously and was overlaid on the 39,490 acres being analyzed (see figure 13 
and figure 14). This provided estimates of in-place energy reserves for the project area: 189.3 
billion cubic feet of gas and 8.1 million barrels of liquid hydrocarbon. 

Affected Environment 
Existing Condition 
Oil and gas exploration and development in Sublette County dates back to the discovery of oil in 
the LaBarge field area in the early 1900s. A summary prepared by the BLM (2006) indicates that 
the first production from the LaBarge field was obtained in the spring of 1924. By 1929, the Dry 
Piney and LaBarge field was producing about 2,000 barrels per day. Acceleration of drilling 
activity has coincided with periods of increased demand, such as World War II (oil demand), the 
energy boom of the 1970s (oil and increasing gas demand), and the current high level of gas 
drilling activity that has been occurring in recent years. This recent acceleration is at least partly 
in response to increased knowledge of the area and improvements in techniques used to drill and 
complete wells. Increased drilling activity has been concentrated within the Jonah Field, which 
began in earnest in 1997, and the Pinedale Anticline, which began in 2000. 

Oil and gas fields that include some of the National Forest System lands in the vicinity of the 
lease parcels are the Soda, Riley Ridge, Lake Ridge, Fogarty Creek, and Maki Creek fields. Other 
fields in the vicinity of the lease parcels, but located outside the national forest boundary, include 
the Mickelson Creek and Merna fields. 

Only two exploratory wells have been drilled on the subject lands; both on previously authorized 
and since-expired leases. Gulf Oil Corporation drilled the 7,851-foot well Clark B 1 in 1961 on 
lease W-06068A, which expired in 1963. Davis Oil Company drilled the11,928-foot well Bacon 
Ridge 1 in 1978 on lease WYW52395, which expired in 1985. Both wells were not productive 
and were plugged and abandoned. 

A total of 63 other wells have been drilled in surrounding management areas. Three small fields 
have been discovered in these areas. Maki Creek has produced from the Mesaverde Group in two 
(presently shut-in) wells. Soda Field has produced from the Frontier Formation in four (presently 
shut-in) wells. The Cabin Creek Unit well (Section, 33, Township 37 North, Range 114 West) 
recovered oil and gas from the Madison Limestone. This well was determined to be uneconomic 
to produce by the operator and it was abandoned, but the Wyoming State Geologic Survey carries 
it as an abandoned field. 
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Figure 13. Total gas reserves 
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Figure 14. Total oil reserves 
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Additional wells produce carbon dioxide-rich gas from the Madison Limestone at Lake Ridge and 
Fogarty Creek fields and also are capable of producing carbon dioxide at Riley Ridge Field. 
Madison production from these fields comes from a large reservoir delineated by Stilwell (1989). 
As well, the Madison formation in the project area is a large, proven resource for helium. Large-
scale development of the helium reserve is hampered by the presence of high concentrations of 
carbon dioxide, and hydrogen sulfide that are, in combination, difficult and costly to separate, 
treat, and dispose of safely (BLM 2009).  

Helium, which is currently in short supply nationally and internationally, is an inert gas essential 
to aerospace and research industries. The world’s supply of helium is primarily recovered from 
natural gas reserves in the federal mineral estate and is managed by the U.S. Helium Reserve 
Program through the BLM.  

Production of helium cannot occur without a valid oil and gas lease contract although the right to 
produce helium is not an inherent right that comes with a lease since it also requires a helium 
sales contract issued by the Helium Reserve Program. Because helium is not a reportable 
commodity associated with an oil and gas lease, information regarding total volumes and/or value 
of the helium is not readily available. Information contained within the Rands Butte 
Environmental Assessment (BLM 2009) estimated that the Rands Butte Project could provide 
approximately 200 million standard cubic feet per day (MMSCFD) per year at full production.  

However, the production and/or processing of helium requires specific infrastructure which is 
currently not available in the area of the lease parcels. The Rands Butte project (2009), (located 
due west of the southernmost parcels) while approved, has never operated successfully and it is 
unknown at this time whether it remains a viable helium project. BLM Wyoming’s Reservoir 
Management Group indicates that ongoing helium capture and processing is occurring at the 
ExxonMobil Shute Creek Plant; however, it is unlikely that any helium potentially produced from 
the project area could be transferred to this facility as it currently has excess capacity. Pending 
leases WYW173044, WYW173278, WYW173279, and WYW173280 lie within the limits of the 
Madison reservoir. Table 18 shows that gas is the primary production target and that existing 
fields have a relatively small number of wells. 

Table 18. Summary of existing oil and gas fields 
Field Name Discovery Date No. of wells Gas MCF (cum) Oil BBL (cum) 

Mickelson Creek 1960 19 7,790,896 244,513 
Fogarty Creek 1979 22 3,242,767,935 69,542 
Maki Creek 1980 2 525,005 13,062 
Riley Ridge 1980 8 1,415,851 14,027 
Lake Ridge  1981 6 1,386,769,421 6,500,063 
Merna 2001 2 99,659 364 
Soda 1982 4 382,910 19,443 

MCF (cum) = cumulative thousand cubic feet; BBL (cum) = cumulative billions of barrels 
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Environmental Consequences 

Alternative 1: No Action/No Leasing 
Direct and Indirect Effects  
Under alternative 1, the Forest Service would not authorize the BLM to offer lease parcels. Direct 
effects of not authorizing leases include leases under suspension being voided, pending leases 
under protest not being issued, the refund of monies paid to the state and county in relation to the 
leases and no exploration or development occurring on these lands at this time. Indirect effects 
from drilling on lands adjacent to National Forest System lands or on existing leases in the 
adjacent areas could potentially drain gas resources from the unleased lands. Due to well spacing 
requirements and lease boundary offsets, this drainage would likely be limited and since there 
would not be any recovery of the energy resources, the maximum economic recovery rating 
would be very low to zero. Based on data taken from the Phase III study in 2008, in-place gas 
reserves in the project area are estimated at approximately 189.3 billion cubic feet of gas (figure 
13). Using the same data source (figure 14) the estimated in-place liquid hydrocarbons are 
approximately 8.1 million barrels. These estimates do not include helium, and information 
regarding total in-place helium reserves is currently unknown but could be upwards of 200 
MMSCFD per year based on estimates contained in the Rands Butte Environmental Assessment 
(BLM 2009), assuming that the wells are economical to produce, adequate infrastructure is in 
place, and that the BLM would approve a helium sales contract. Under the terms of the Wyoming 
Range Legacy Act, all mineral resources would be withdrawn as a result of selecting this 
alternative. 

Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 
Direct and Indirect Effects  
Under alternative 2, the Forest Service would authorize leasing. A direct effect of authorizing 
leases would be lifting the suspension of the leases and issuing leases for the remaining parcels. 
The lease stipulations, regulations, and forest plan standards that would apply are not so 
restrictive as to preclude access to the mineral resource, although in some areas directional 
drilling and emerging technologies would be necessary or used to gain that access. Timing 
limitations applied to certain wildlife habitats may affect the scheduling of operations or increase 
the overall costs. An indirect effect of issuing leases would be that all 24 of the wells projected in 
the reasonably foreseeable development scenario would be possible. Of the alternatives 
considered, this alternative would likely result in the greatest amount of economic recovery of the 
mineral estate. 

Alternative 3: Authorize Leasing in Accordance with Forest Plan 
Leasing Availability Decision, with Enhanced Resource Protection 
Direct and Indirect Effects 
Direct effects of alternative 3 would be the same as alternative 2. However, indirect effects of 
alternative 3 would be more restrictive oil and gas development because it does not allow new 
road construction and surface occupancy within 500 feet of riparian or wetland areas, in addition 
to the constraints included in alternative 2 (no-surface occupancy on steep slopes and landslide 
areas). This would extensively restrict the possible location of well pads and an estimated 30 
percent of the area could not be accessed with today’s directional drilling techniques. Many of the 
pads would be located based on the current road system, which may or may not provide preferred 
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pad locations for most efficient recovery of the mineral resource. Also many of the existing roads 
are within 500 feet of a riparian or wetland, which further limits well pad locations. 

Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 
Direct and Indirect Effects 
Although direct effects of alternative 4 would be the same as alternative 2, the indirect effects of 
no-surface-occupancy stipulations would provide a very limited opportunity for maximum 
economic recovery. Directional drilling only from existing producing leases would facilitate 
maximum economic recovery for the Riley Ridge and Soda fields. The reach associated with 
directional drilling is generally limited to 1 mile, which would result in limited resource recovery. 
If the reservoir is found to extend beyond the 1-mile limit, those resources may be unrecoverable 
at this time (very low maximum economic recovery of 6 percent) unless technology advances to 
allow a greater reach. The 1-mile limit would prevent maximum efficient recovery because it 
would not allow use of new emerging drilling technology that would enable directional drilling 
further than 1 mile. If horizontal drilling technologies were employed, a greater amount of the 
reservoir could be accessed and ultimately recovered. Horizontal drilling activities in the 
Wyoming Range are currently limited in scope and additional analysis is speculative at this time. 

Cumulative Effects 
Spatial and Temporal Context for Effects Analysis 
The cumulative effects analysis area for geology and mineral resources is the 39,490-acre project 
area. The timeframe for cumulative effects is projected for the life of a typical gas well, which is 
40 years.  

Past, Present, and Reasonably Foreseeable Activities Relevant to Cumulative Effects 
Analysis 
See appendix E for a list of activities relevant to oil and gas resources. Since no alternatives 
specifically propose the exploration or development of oil and gas resources, this analysis relies 
on the reasonably foreseeable development scenario for the potential amount of gas wells to 
estimate the amount of oil and gas production under each alternative. 

Any future exploration or development of oil and gas resources, if and when it does occur, would 
result in impacts. However, those impacts would not occur until some point in the future and only 
following additional environmental study and the Federal leasing and development process. 

Cumulative Effects of All Alternatives 
As noted in the affected environment section, the Phase III study found that approximately 50 
percent of the Federal lands covered by the study were unavailable for leasing. That study 
included accessibility by geologic province, so considering the Wyoming Thrust Belt 
(approximately 4.2 million acres), which includes a large portion of the Wyoming Range, 69 
percent of the area was either not leased or did not provide for surface occupancy. In 2009, 
Section 3202 of the Omnibus Public Land Management Act withdrew much of the Wyoming 
Range from disposition under laws related to mineral and geothermal leasing. In the adjacent 
Green River Basin (approximately 11.4 million acres), which includes the eastern flank of the 
Wyoming Range and most of the 39,490 acres being analyzed, about 20 percent of the area was 
found to be inaccessible. The recently completed BLM Pinedale Resource Management Plan 
identified an additional 267,000 acres as unavailable for lease. The 39,490 project acres represent 
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a relatively small portion of the basin, and alternative 1 would add this area to the total of the area 
that is inaccessible for recovery of energy resources. Because it is estimated that all of the 
potential energy resources associated with leased parcels could be accessed under alternative 2, 
there would be no addition to the inaccessible area. Alternatives 3 and 4 are estimated to provide 
accessibility of 70 percent and 2 percent respectively, thus adding accordingly to the inaccessible 
areas of the Green River Basin.  

When considering the Bridger-Teton National Forest as a whole, there are approximately 
3,465,000 acres of which 2,182,900 are in designated wilderness or wilderness study areas. Of the 
remaining 1,282,100 acres, approximately 9.8 percent are currently leased, not including the 
existing suspended leases within the Gros Ventre Wilderness. If the 39,490 acres are included, the 
percentage increases to approximately 13 percent, or 5 percent of the national forest as a whole. 

Surface disturbance from any new activity would add to existing disturbance on the ground. 
Alternative 2 could result in the most potential development and thus, the most surface use. 
Levels of potential development and surface use for the remainder of the alternatives from 
greatest to lowest respectively would be alternatives 3, and then 4 and finally 1. Similarly, 
alternative 2 would afford opportunity for the most production of oil and gas, followed by 3 and 
then 4, and finally 1. 

Other Relevant Mandatory Disclosures 
Hydraulic Fracturing of Oil and Gas Wells 
It should be noted that Federal review and approval or denial of drilling plans included with 
applications for permit to drill (APD) is under the sole purview of the BLM. The BLM 
administers hydraulic fracturing as well as other aspects of downhole operations associated with 
exploration and development of fluid mineral leases. The Forest Service has no authority 
regarding downhole operations. The following information on hydraulic fracturing was provided 
by the BLM (Crockett 2014) and revised with updated Wyoming Oil and Gas Conservation 
Commission and BLM rules. 

Background  
Hydraulic fracturing (known as “fracking”) has been used by industry for more than 50 years to 
enhance the recovery of oil and gas hydrocarbons from bedrock by artificially creating small 
fractures that function as preferential flowpaths of fluids toward the borehole. A variety of State 
and Federal regulations applicable to permitting individual wells are designed to avoid impacts to 
air, water, soils, and public health associated with drilling and hydraulic fracturing and to mitigate 
impacts if they do occur. 

Hydraulic fracturing is only one step involved in drilling, completing, and producing oil and gas 
wells. Protection of public health and safety is addressed in a drilling plan required to be 
submitted with each application for permit to drill. The information required in a drilling plan is 
identified in 43 CFR 36162.3-1 “Drilling operations” and 43 CFR 3162.3-2 “Subsequent well 
operations.” This includes information needed by the BLM in reviewing the adequacy of the 
drilling program and requiring additional protections where needed.  

Key among these regulatory requirements are BLM regulations (43 CFR 3160) pertaining to 
baseline and post-well-completion water sampling requirements, proper handling of drilling and 
completion fluids, proper wellbore design to protect surface waters and usable groundwater, 
reduction of air polluting emissions, and reporting of spills and releases. While this analysis 
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broadly addresses potential impacts of oil and gas activity, including those associated with 
hydraulic fracturing, site-specific surface and downhole concerns would be addressed in future 
site-specific technical and environmental reviews required prior to approval or denial of lease 
operations. 

Availability of water for proper functioning of aquatic, riparian vegetation, and upland 
ecosystems is crucial for managing Federal lands. Many aspects of oil and gas development 
require the use of water, including drilling, cementing, and completion activities, dust abatement 
on roads and pads, and hydrostatic testing of pipelines. The amount of water needed in the 
drilling and completion process depends on the geology of the targeted formation, well depth, and 
lateral reach. Drilling and cementing generally use fresh water, as does pressure testing of 
pipelines and for dust suppression. In contrast, because water quality does not need to be as high 
for hydraulic fracturing or other well completion techniques, produced water (saline water 
naturally contained within the hydrocarbon-bearing formation and flowing into the well bore with 
the natural gas and/or oil) or flowback water (water forced into the formation during hydraulic 
fracturing but returning to the well bore when the pressure gradient reverses) can be used. 
Flowback and produced water must generally be treated to be reused after a number of 
completions and mixed with some fresh water. 

Potential Public Health Risks from Hydraulic Fracturing 
Fractures created by hydraulic fracturing are generally more permeable to fluid flow than the 
interstices (pore spaces) within sedimentary rocks containing the targeted hydrocarbons, because 
the pore spaces are very small in diameter and partially or entirely filled with a natural cementing 
agent (typically calcite or silica). Recent advances in hydraulic fracture technology have opened 
to development reserves of domestic natural gas reserves that previously could not be extracted 
from the rock. This advance has been realized primarily in “tight” formations, particularly deep 
marine shales and marlstones that have very low permeability due to very small grain size of the 
components clay minerals and the pressure from thousands of feet of overlying strata. 

Public concern about the use of hydraulic fracturing has been focused on the potential for 
contamination of fresh-water aquifers and impacts to domestic and municipal water wells. An 
associated concern has involved the potential for “mini-earthquakes” caused by the creation of 
enough pressure within the formation to cause fractures. For decades, oil and gas companies and 
independent geophysicists have used state of the art equipment to monitor microseismic 
activity—defined as a “faint” or “very slight” tremor—during hydraulic fracturing to optimize 
well completions and gather information about fracture dimensions and propagation (Warpinski 
2011). These data give an indication about the magnitude of seismic activity associated with 
hydraulic fracturing, dimensions of resultant fractures in geologic formations, and probability for 
induced fractures to extend into nearby aquifers, if present. Research indicates that microseismic 
activity created by hydraulic fracturing occurs at Richter magnitude 1 or less (Warpinski and 
Zimmer 2012). In comparison, a magnitude 3 earthquake is the threshold that can be felt at the 
ground surface. The Richter magnitude scale is base-10 logarithmic, meaning that a magnitude 1 
tremor is 1/100th the amplitude of a magnitude 3 tremor. The National Academy of Sciences 
reviewed more than 100,000 oil and gas wells and waste water disposal wells around the world 
and concluded that “incidences of felt induced seismicity appear to be very rare,” with only one 
such documented occurrence (National Academy of Sciences 2012).  

The magnitude of induced fractures from hydraulic fracturing has been measured with field 
monitoring equipment (including microseismic geophones or “listeners”) and in laboratory tests 
and compared to three-dimensional hydraulic fracture models. Researchers have successfully 
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validated these models for fracturing in “tight gas” reservoirs. Results of the analyses show that 
fractures resulting from completions of oil and gas wells can be predicted (Zhai and Sharma 
2005, Green et al. 2009, Palisch et al. 2012) and that the lengths of induced fractures can be 
estimated.  

Hydraulically induced fracture orientation in relation to the wellbore depends upon the downhole 
environment (that is, rock mechanics, minimum and maximum principle stress directions, rock 
physical properties, and so forth) and the wellbore trajectory. In vertical or normal directional 
wells, fracture growth is primarily lateral or outward from the wellbore, with minimal secondary 
fractures extending at some angle away from the lateral fractures. In horizontal wells, such as 
those being used to develop deep marine shales, fracture growth from the wellbore is mainly 
determined by the orientation of the wellbore in relation to the principal stresses of the rock. 
Fracture growth toward the surface is limited by barriers such as variations in stress and lithology, 
as is also the case in vertical and normal directional wells. In some horizontal wells, fracture 
growth is similar to that in vertical or normal directional wells due to wellbore trajectory along 
the maximum principal stress direction. Analysis of data from thousands of wells indicates 
fracture extent (length) of less than 350 feet in the vast majority of cases, with outliers of 1,000 to 
2,000 feet (Maxwell 2011, Davies et al. 2012). The greater lengths noted in the previous sentence 
are outliers associated with fractures in thick deposits of lithologically uniform marine shales.  

The potential height of hydraulically induced fractures in horizontal drilling is reduced in layered 
sediments in which a propagating fracture encounters a change in rock type or a bedding plane 
within a formation or a contact between formations. When these features are encountered, the 
fracture either terminates or to a lesser extent reorients along the generally horizontal bedding 
plane or formation contact instead of continuing upward across it. Based on a review of available 
information on microseismic monitoring and fracture dimensions, Fisher and Warpinski (2012) 
concluded that fractures from deep horizontal wells are not a threat to propagate across the long 
distances (thousands of feet) needed to reach fresh-water aquifers much closer to the surface. 

In addition to vertical separation of several thousand feet between the upper extent of fractures 
and freshwater aquifers are requirements by the BLM and Wyoming Oil and Gas Conservation 
Commission for proper casing and cementing of wellbores to isolate the aquifers penetrated by a 
wellbore. Wells drilled into the project area formations typically have surface casing set to a 
depth of 2,500 feet below ground surface, based on a geological review of the site-specific 
formations, aquifers, and groundwater. Cement is then pumped into the space between the casing 
and surrounding rock to prevent fluids from moving up the wellbore and casing annulus and 
coming in contact with shallow rock layers, including fresh-water aquifers. BLM petroleum 
engineers review well and cement design and final drilling and cementing logs to ensure that the 
cement has been properly placed. When penetration of groundwater aquifers is anticipated, BLM 
inspectors may witness the cementing of surface casing and subsequent pressure testing to ensure 
that the annular space between the casing and borehole wall is properly sealed. 

Effective March 1, 2014, the Wyoming Oil and Gas Conservation Commission requires 
groundwater baseline sampling, analysis, and a monitoring plan for all operators with an 
application for permit to drill or deepen a well. Chapter 3, Section 46 of the Wyoming Oil and 
Gas Conservation Commission rules calls for the initial sampling and testing to be conducted 
within the 12-month period prior to spudding the well or the first well on a multi-well pad. The 
first round of subsequent sampling and testing would be conducted between 12 and 24 months 
after setting the production casing or liner. A second subsequent sampling and testing would be 
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conducted between 36 and 48 months after setting the production casing or liner. The second 
subsequent sampling would be conducted at least 24 months after the first subsequent sampling. 

Pursuant to chapter 3, section 46 of the Wyoming Oil and Gas Conservation Commission rules, 
for each stage of the well stimulation program of every application for permit to drill, the 
chemical additives, compounds and concentrations or rates proposed to be mixed and injected 
must be listed. Additionally, the Department of the Interior released the final rule for hydraulic 
fracturing on public and Indian lands. The hydraulic fracturing rule was published in the Federal 
Register on March 26, 2015. This rule provides a framework for the environmentally safe and 
economically viable development of onshore oil and gas that addresses such issues as water 
protection, public disclosure of chemicals, and well-bore integrity. The rule was scheduled to take 
effect on June 24, 2015. However, due to litigation the effective date of the rule is stayed. 

The general types of compounds and relative amounts used in hydraulic fracturing are well 
known and relatively consistent (table 19). Since fracture jobs are tailored to the downhole 
environment and companies are aware of the concerns involving hydraulic fracturing, the 
chemicals listed in table 19 may or may not be used, and the information is provided solely as 
general information. 

Although a variety of chemicals additives are used in hydraulic fracturing—the examples in the 
table being drawn from a total of 59 listed on the FracFocus website—they represent 0.49 percent 
of the total injected material by volume. The vast bulk of fluid injected into the formation during 
the process is water mixed with sand, representing 99.51 percent of the total by volume in the 
typical mixture shown in the table. The sand is used as a proppant, or propping agent, to help 
keep the newly formed fractures from closing. 

Following completion of hydraulic fracturing activities, the pressure differential between the 
formation and the borehole—a result of the weight of thousands of feet rock above the 
formation—causes most of the injected fluids to flow back toward the borehole and then upward 
to the surface along with the hydrocarbon fluids released from the formation. The composition of 
this mixture, called flowback water, gradually shifts over a period of several days to a few months 
as injected fluids that have not yet migrated back to the wellbore or reacted with the native rock 
are carried out of the formation.  

The drilling of a vertical or directional oil or gas well requires up to 6,000 barrels of fresh water 
(0.7 acre-feet), of which up to 50 percent is treated and reused. Total consumption of fresh water, 
including all uses, is approximately 0.77 acre-feet per well. Hydraulic fracturing operations 
require a much larger volume of water (7.7 to 9.7 acre-feet), but water quality does not need to be 
as high as for drilling. Consequently, water used in fracturing consists primarily of produced and 
flowback water. Horizontal wells, because they are longer, consume 2.5 to 3 times as much fresh 
water for drilling as vertical or directional wells, or approximately 15,000 to 18,000 barrels (1.8 
to 2.1 acre-feet) per well.  
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Table 19. Constituents of typical hydraulic fracturing operation in tight gas formations 
Additive 

Type* 
Typical 

Example(1) 
Percent by 
Volume(2) Function* 

Common Use of Example 
Compound 

Acid Hydrochloric 
acid 

0.123 Dissolves mineral 
cement in rocks and 
initiates cracks 

Swimming pool chemical 
and cleaner 

Biocide Glutaraldehyde 0.001 Eliminates bacteria in 
the water that produce 
corrosive or poisonous 
by-products 

Disinfectant; sterilizer for 
medical and dental 
equipment 

Breaker Ammonium 
persulfate 

0.010 Allows delayed 
breakdown of the gel 

Used in hair dye, as a 
disinfectant, and 
manufacture of household 
plastics 

Clay 
stabilizer 

Potassium 
chloride 

0.060 Creates a brine carrier 
fluid that prohibits fluid 
interaction with 
formation clays 

Used in low-sodium table 
salt substitutes, medicines, 
and IV fluids 

Corrosion 
inhibitor 

Formic acid 0.002 Prevents corrosion of 
the well casing 

Used as preservative in 
livestock feed; used as lime 
remover in toilet bowl 
cleaners 

Crosslinker Borate salts 0.007 Maintains fluid viscosity 
as temperature 
increases 

Used in laundry detergents, 
hand soaps, and cosmetics 

Friction 
reducer 

Polyacrylamide 0.088 “Slicks” the water to 
minimize friction 

Used as a flocculent in 
water treatment and 
manufacture of paper 

Gelling 
agent 

Guar gum  0.056 Thickens water to help 
suspend the sand 
propping agent 

Used as a thickener, 
binder, or stabilizer in foods 

Iron control Citric acid 0.004 Prevents precipitation of 
metal oxides 

Used as flavoring agent or 
preservative in foods 

Surfactant Lauryl sulfate 0.085 Increases the viscosity 
of the fluid 

Used in soaps, shampoos, 
detergents, and as foaming 
agents 

pH adjusting 
agent 

Sodium 
hydroxide, acetic 

acid 

0.011 Adjusts pH of fluid to 
maintain the 
effectiveness of other 
components 

Sodium hydroxide used in 
soaps, drain cleaners; 
acetic acid used as 
chemical reagent, main 
ingredient of vinegar 

Scale 
inhibitor 

Sodium 
polycarboxylate 

0.043 Prevents scale deposits 
in the pipe 

Used in dishwashing liquids 
and other cleaners 

Winterizing 
agent 

Ethanol, 
isopropyl 
alcohol, 

methanol 

-- Added as necessary as 
stabilizer, drier, and 
anti-freezing agent 

Various cosmetic, 
medicinal, and industrial 
uses 

1. FracFocus Chemical Disclosure Registry, http://fracfocus.org/chemical-use/what-chemicals-are-used  
2. U.S. Department of Energy 2009 

Compliance with the Forest Plan and Other Relevant Laws, Regulations, Policies 
and Plans  
All alternatives would be consistent with applicable legal and regulatory direction listed on pages 
66 through 68. 

http://fracfocus.org/chemical-use/what-chemicals-are-used
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Required Monitoring 
Implementation of the leasing decision would result in the BLM’s issuance of the 18 pending 
leases and the BLM’s lifting of the suspensions of operations on the 12 suspended leases. Leases 
are officially tracked by the BLM in its LR2000 database. The Forest Service also tracks leasing 
on the regional level in its mineral leasing files. If, in the future, any applications for permit to 
drill are submitted for the subject leases, site-specific monitoring would be identified in the site-
specific environmental analyses prepared for those proposals. In the event multiple mineral 
resources were proposed to be developed on co-incident lands, it would be the BLM’s role to 
resolve any potential use conflicts. 

Social and Economic Conditions 
Introduction 
This analysis focuses on the social and economic conditions of Sublette County, Wyoming and 
the impacts of the proposed leasing of 30 lease parcels on those conditions. The Wyoming Range 
is on the western border of Sublette County (see figure 15). The northern and eastern borders of 
Sublette County are defined by the Gros Ventre Range to the north and the Wind River Range to 
the east. Sublette County, particularly the northern half, has remained isolated from railroads and 
interstate highways, retaining its frontier heritage longer than other communities in Wyoming 
(Noble 2015b). The southwest corner of the county experienced several oil and gas booms in the 
1950s through the 1970s; however, the rest of the county was more isolated from the industry 
until the 1990s, with development of oil and gas in the Pinedale anticline and Jonah field (Noble 
2015a). Both the social and economic basis of the county are rooted in cattle ranching, tourism, 
recreation, and resource extraction (Noble 2015b). 

From 2000 to 2010 the population of Sublette County grew 73 percent (U.S. Census Bureau 
2015c). County revenues from oil and gas increased substantially during this period as well. 
The fiscal challenge for the county and cities has been to create a balance between increasing 
construction and public services to meet the demands of the growing population while at 
the same time conserving funds for the future. Other challenges include maintaining a 
sense of community while absorbing the influx of population and working with Federal and 
State agencies to mitigate impacts of increased oil and gas drilling. In 2012, 30 interviews were 
conducted for an oral history project about the oil and gas boom in Sublette County. In 
describing these interviews, Sublette County Historian Ann Chambers Noble (2015b) brings all 
of the rewards and challenges into perspective: 

The oral history project conducted by American Heritage Center’s Simpson Institute 
brings out all of the nuances of a rural town facing an unfamiliar set of circumstances 
brought on by the rapid pace of mineral development. Inexperience is blended with 
community and national obligation, shock is mingled with entrepreneurial spirit, 
excitement turns, at times, to ambivalence and even melancholy, and the process begins 
of coming to terms with some of the essentials when it comes to mitigating and accepting 
these community changes.  
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Figure 15. Map of the area of analysis for social and economic effects 
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This analysis focuses on the social and economic impacts of the alternatives developed around 
leasing the 30 identified lease parcels. The purpose and need for the proposed action is based, in 
part, on providing opportunities for mineral extraction and energy exploration to meet local and 
national needs. It is this portion of the purpose and need that is most relevant to social and 
economic analysis. 

During scoping for public comments, issues and resource concerns were identified. The issue of 
social and economic well-being of local communities and the quality of life for residents is best 
addressed through social and economic analysis. Further, the resource concerns identified during 
scoping such as crime, traffic, demands for social services, housing costs, and suburban 
development are addressed best through social and economic analysis. Other concerns identified, 
such as indirect impacts to recreation businesses, lend themselves to social and economic impact 
analysis, provided there is sufficient information available about the direct impacts to the 
recreation setting. 

Appendix F contains an ecosystem services briefing paper and survey that was used to investigate 
the ecosystem services coming from the Wyoming Range, and the analysis of the ecosystem 
services survey results. 

Regulatory Framework 
Bridger-Teton Forest Plan 
The forest plan provides standards and guidelines for analyzing the impacts of oil and gas 
activities on social and economic conditions. Guidance states that environmental analyses that 
support decisions regarding leasing lands for oil and gas development must project and analyze 
the type and amount of post-leasing activity that is reasonably foreseeable. Following this 
standard, although the proposed action is only to lease parcels, this section analyzes the effects of 
post-leasing activities that are reasonable and foreseeable. 

Forest Plan Desired Condition 
The forest plan states that one of the challenges facing the Bridger-Teton National Forest is to 
support community prosperity. The goal associated with this challenge is that communities should 
continue to gain greater prosperity. Objectives for reaching this goal include:  
(1) providing leasable, locatable, and salable mineral exploration and development opportunities, 
(2) provide undisturbed areas for use by outfitter and guide clients, (3) help reestablish historic 
elk migration routes to provide increased viewing and hunting opportunities for outfitters and 
clients, and (4) provide forage for 260,000 animal unit months (AUMs) of livestock grazing 
annually (p. 140). This social and economic analysis is intended to help support the Bridger-Teton 
National Forest meet these objectives, this goal, and this challenge. 

Laws, Regulations and Other Direction Relevant to Social and Economic 
Conditions 
Federal Laws 
The Multiple-Use Sustained-Yield Act of 1960 sets forth guiding principles for managing the 
resources of the National Forest System. The direction to manage these resources for the greatest 
good over time necessitates the use of economic and social analysis in determining management 
of the National Forest System. 
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The National Environmental Policy Act of 1969 requires the use of natural and social sciences 
in planning and decision-making to fulfill the social, economic, and other requirements of present 
and future generations of Americans. 

The Forest and Rangeland Renewable Resources Planning Act of 1974, as amended by the 
National Forest Management Act of 1976, establishes the requirement to use economic and other 
sciences in the land management planning process and in the development of the Resources 
Program and Assessment. 

The Public Rangelands Improvement Act of 1978 requires economic analysis of grazing use on 
Forest Service administered lands, fee formulas, and funding of rangeland programs and 
identification of associated economic impacts on the livestock industry. 

Executive Order for Environmental Justice 
Executive Order 12898 of February 11, 1994 was established to ensure Federal actions did not 
disproportionately affect low income and minority populations. The order states: 

Each Federal agency shall make achieving environmental justice part of its mission by 
identifying and addressing, as appropriate, disproportionately high and adverse human 
health or environmental effects of its programs, policies, and activities on minority 
populations and low-income populations. 

To identify these populations and effects the executive order provides the following guidance:  
Agencies should consider the composition of the affected area, to determine whether 
minority populations, low-income populations, or Indian tribes are present in the area 
affected by the proposed action, and if so whether there may be disproportionately high 
and adverse human health or environmental effects on minority populations, low-income 
populations, or Indian tribes. . . Such effects may include ecological, cultural, human 
health, economic or social impacts on minority communities, low-income communities or 
Indian Tribes . . . when those impacts are interrelated to impacts on the natural or physical 
environment (Council on Environmental Quality 1997). 

The Council on Environmental Quality (1997) provides the following criteria to determine if a 
minority or low-income population should be identified: 

1. Minority populations should be identified where either the minority population of the 
affected area exceeds 50 percent or the minority population percentage of the affected 
area is meaningfully greater than the minority population percentage in the general 
population or in other appropriate geographic units. 

2. Low-income populations in an affected area should be identified with the statistical 
poverty thresholds from the Bureau of the Census' Current Population Reports, Series P-
60 on Income and Poverty. In identifying low-income populations, agencies may consider 
as a community either a group or individuals living in geographic proximity to one 
another, or a set of individuals where either type of group experiences common 
conditions of environmental exposure or effect. 

Sublette County Resolution 
In 2009 the Sublette County commissioners passed Resolution No. 09-100106C, Sublette County 
Federal and State Land Use Policy to represent their “distinct recommendations and policies 
for land management and use on Federal and State lands within the county.” The Land Use 
Policy further states: 
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Sublette County's character is defined by three primary economic influences: 
agriculture, recreation and the mineral extraction industry. All three are heavily 
dependent on Federal and state lands for viability. Within the 80 percent of Sublette 
County's nearly 5,000 square miles consisting of Federal and state lands, what 
happens on these lands has significant impacts on residents of the county. . . Federal 
lands shown to have reasonable mineral potential should be open to oil and gas 
leasing with stipulations and conditions that will protect the lands against undue and 
unnecessary degradation to other significant resource values. This should include 
reasonable and effective mitigation and reclamation measures and bonding for such 
where necessary. . . Impacts from the pace of mineral development, cumulative impact 
from all mineral developments in the area, and the impact from a sharp decline in 
development levels will be fully considered in Federal land management decisions 
involving mineral development. (Sublette County 2009) 

Forest Service Manual 
The Forest Service Manual (FSM 1970) provides direction on economic and social evaluation 
during planning, including objectives, policy and direction for line officers and decisionmakers. 
The manual also provides guidance and methods for social and economic impact evaluations in 
FSM 1972 and 1973. 

Methodology 
The analysis indicators for the social and economic analysis listed in the “Issues” section were 
used to summarize the existing social and economic conditions of Sublette County in the Existing 
Conditions section. Recent trends in many of the measures were used to indicate the effects that 
recent oil and gas development has had on these conditions. Existing conditions were summarized 
by using data from other specialist reports, a review of local literature, a review of the 2011 Oil 
and Gas Leasing Final Supplemental Environmental Impact Statement’s “Affected Environment” 
and “Environmental Consequences” sections, and interviews with two key decisionmakers. 

In the “Environmental Consequences” section below, IMPLAN18 input-output analysis was 
performed for Sublette County using 2012 data to estimate the effects of each alternative on 
employment, income, and industrial output. These estimates were used to infer changes in 
housing conditions, population, and government revenues. An estimate of the number of drill 
rig/months was used to estimate crime rates. The effects of each alternative on social and cultural 
values and ecosystem services were qualitatively described using other specialist reports, the 
Bridger-Teton National Forest 2011 environmental analysis, interviews with two key 
decisionmakers, personal communication with local experts, and the submitted written comments 
on the draft supplemental environmental impact statement. Although all of the social and cultural 
values are not captured in this analysis, the information sources listed above represent the best 
data available. 

Table 20 shows the direct costs of development per well for the Bridger-Teton National Forest, as 
detailed in appendix N of the “Wyoming Sage-Grouse Land Use Plan Amendment” (USDI BLM 

                                                      
18 IMPLAN is software model and database used to estimate local economic impacts. The program analyzes yearly 

changes to employment and income based on multipliers developed through current economic data. The program 
does not analyze cumulative impacts over time. For that reason average yearly numbers were calculated for the 
project. The data set used for this project is 2012. Data from 2013 is available; however users have been reporting 
issues with some of the data. 
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2015). 19 Development includes both drilling and completion.20 The completion rate used for the 
Bridger-Teton National Forest is 90.6 percent for conventional oil and gas wells and 89.8 percent 
for coalbed natural gas wells. Using these costs, the total direct local spending has been 
calculated for each alternative. The local spending per well numbers were used as the input in 
IMPLAN to calculate jobs, indirect, and induced impacts for the development phase. 

Table 20. Direct spending for development per well in the Bridger-Teton National Forest, 2015 dollars 
(Bureau of Land Management 2015) 

Well Development Stage 
Total Spending 

per Well 
Percent of Local 

Spending per Well 
Local Spending 

per Well* 
Conventional drilling $2,811,120 89.0% $2,501,563 

Conventional completion $1,962,060 61.8% $1,212,281 

Conventional total $4,773,180 77.8% $3,713,844 

Coalbed natural gas drilling $784,400 83.4% $651,342 

Coalbed natural gas completion $196,100 54.4% $106,672 

Coalbed natural gas total $980,500 77.6% $761,194 

* Local spending per well equals the total spending multiplied by the percent local spending per well. 

Tax revenues and impacts during the production phase were calculated using the average oil and 
gas production output per well from 2012 to 2014 for Sublette County, according to the Wyoming 
Oil and Gas Conservation Commission (2015). The average prices used in appendix N of the 
“Wyoming Sage-Grouse Land Use Plan Amendment” (USDI BLM 2015) were multiplied by the 
average production and the number of wells in production to obtain the total production value per 
year. This amount is then discounted to obtain the net present value. Taxes analyzed include 
Federal mineral royalties (12.5 percent), severance taxes (6 percent), and Ad Valorem taxes (5.9 
percent). 

For purposes of analysis the following assumptions are used: 

• Drilling will occur at an even pace during the next 15 years. 
• The majority of the production life of any well drilled within this leasing decision is 40 

years 

• Existing leases will follow the forest plan, the BLM’s Pinedale Field Office Resource 
Management Plan (2008), State air quality regulations, State stipulations for water, and all 
relevant laws and regulations. 

• Off-site development may occur. 
• Existing access roads may be upgraded or realigned for access to private parcels or other 

leased parcels. 
• Parcels under analysis may be accessed from private lands or current leases by directional 

drilling within 1 mile of the parcels under analysis. 
• Hydraulic fracturing will occur. Hydraulic fracturing will be centralized to reduce traffic. 
• Traffic may be limited through a special use permit. 

                                                      
19 Dollar amounts were converted from 2011 constant dollars to 2015 dollars by multiplying by 1.06. Conversion 

amount was obtained from the CPI Inflation calculator. 
20 Completion is the process of preparing a well for the oil and gas production phase. 
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• Pipelines would generally be laid within the road prism and therefore would not add to the 
surface disturbance acreage. 

• A discount rate of 3 percent is used to compare the net present value for government 
revenues. 

An ecosystem services briefing paper and survey was created to assess the importance of 
ecosystem services produced within the project area (appendix F). The ecosystem service 
framework from the Forest Service Northern Region’s “ Ecosystem Service Assessment and 
Mapping Project” was adapted for this assessment, including the names of the ecosystem 
services and their descriptions. The broad categories of ecosystem services (provisioning, 
regulating, habitat, and cultural) were adapted from the Millennium Ecosystem Assessment 
(2005). Scoping issues identified in the project initiation letter (USDA Forest Service 2014b) 
were sorted by ecosystem service based on their relevance. The direct beneficiaries of each 
ecosystem service were estimated by Ecosystem Research Group’s social scientist. The value 
information for each ecosystem services was created by searching for keywords in the “Affected 
Environment” chapter of the 2011 “ Oil and Gas Leasing in the Wyoming Range Final 
Supplemental Environmental Impact Statement.” Statements relevant to an ecosystem service 
were then sorted by service. Driver information was also derived through a keyword search of 
the document. The information contained in the briefing paper was meant to inform answers to 
the questions in the survey. The survey was completed by two decisionmakers within the project 
area over the phone and the results were interpreted qualitatively (Brown 1980). A word count 
of the keyword search and the two phone surveys formed the three data points for this 
assessment (data points 1, 2, and 3, respectively). The data analysis for this assessment 
appears in appendix F. 

Information Sources 
The most readily available and current social and economic data was used for this analysis, 
including data from the July, 2015 Sublette County socioeconomic profile (Nelson et al. 2015). 
Headwaters Economics' Economic Profile System - Human Dimensions Toolkit (EPS-HDT 2015) 
was used to gain an understanding of the current conditions and trends of the measures. Various 
other data sources were used to complete this analysis. They are cited throughout the analysis 
and are included in the references section. 

Incomplete and Unavailable Information 
Alterative 4 includes no-surface-occupancy stipulations across the 30 identified lease parcels. 
Directional drilling may occur from adjacent areas to access oil and gas deposits below the 
surface of the 30 identified lease parcels. Because there would be no impacts to the 30 identified 
lease parcels under alternative 4, the reasonably foreseeable development information provided 
by the BLM does not identify the number of directional wells that will be drilled to access the 
subsurface deposits of oil and gas. Therefore, this specialist report could not accurately analyze 
the impacts of off-site, directional drilling on social and economic indicators for Sublette County. 

The schedule for developing oil and gas resources under alternatives 2 and 3 will fluctuate with 
energy prices, therefore the pace of development is not known. Averaging development across a 
15-year period is the most reasonable timeframe for assessing impacts. 

Spatial and Temporal Context for Effects Analysis 
The spatial boundary for analyzing the direct and indirect effects to social and economic 
resources is Sublette County, because the majority of direct and indirect impacts to social and 
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economic resources resulting from the implementation of any of the alternatives will occur within 
the county's boundary and data for use as measures are readily available at the county scale. 

The temporal boundaries for analyzing the short-term direct and indirect effects for most of the 
social and economic indicators are from the date that the record of decision is signed out to 15 
years, because that is the assumed time period within which wells would be drilled under permits 
issued as a result of this leasing action. Impacts to government revenues could extend outwards of 
50 years. Fifty years from the signing of the record of decision would encompass all of the short-
term and long-term impacts associated with this action. 

The spatial boundary for analyzing the cumulative effects to social and economic resources is the 
same as for the direct and indirect effects. Other related projects within the geographic region will 
have overlapping impacts with the impacts resulting from this project on social and economic 
resources. 

The temporal boundaries for analyzing the cumulative effects are the year 2000 to the year 2065. 
This timeframe encompasses the long-term boundary for direct and indirect impacts from this 
project and the overlap of the majority of projects within the cumulative effects spatial boundary. 

Affected Environment 
Existing Condition 
The existing social and economic conditions in the area of analysis are presented in table 21. 
These conditions could be affected by the alternative management scenarios and these effects are 
detailed in the “Environmental Consequences” section. 

Population 
By understanding the existing condition of the population of Sublette County, the impacts of the 
alternatives on population can be determined. Likewise, the impacts on the populations of the 
municipalities and other subunits of the county can be determined. 

Table 22 shows that the population in Sublette County in 2013 was 10,041 people. Sixty-four 
percent of the population resided in rural Sublette County. Of the total population, 35 percent 
lived in the municipalities of Pinedale (19 percent), Marbleton (11 percent), and Big Piney (5 
percent). The majority of the project area is located closer to the Pinedale area. There are a few 
parcels closer to the Marbleton/Big Piney area (see appendix F). 

Populations grow one of two ways, either people are born (natural population growth) or people 
move into the area (immigration). By understanding how the population of Sublette County has 
grown in the past, the impacts of the alternatives on population growth can be better understood. 

According to the U.S. Census Bureau (2015c) the population of Sublette County grew by 73 
percent between 2000 and 2010. The population of Pinedale grew 44 percent during this time 
period while Marbleton grew by 52 percent and Big Piney grew by 35 percent. Since 2009, 
populations have remained level. According to Nelson et al. (2015) 76 percent of the population 
growth in Sublette County between 2000 and 2010 was due to people immigrating into the 
County and 56 percent of the immigrants between 2000 and 2013 said that they immigrated 
primarily for job related reasons. Seven percent of those that immigrated over that same time 
period said they did so for a better quality of life (Nelson et al. 2015). 
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Table 21. Social and economic resource indicators and measures for the existing condition 
Resource Indicator Measure Existing Condition 
Population Number of residents (2013) 10,041 
Housing Housing units (2012) 5,685 
Housing Vacant housing units (2012) 198 
Housing Cost of housing (median monthly 

rental rate for 2013) 
$1,001 

Employment Number of jobs (2013) 7,576 
Income Average earnings per job (2013) $62,552 
Government Revenue Ad Valorem taxes (2015) $328,826,402 
Government Revenue Distributions to county (2014) $7,749,485 
Traffic Average daily trucks and semis 

in Daniel (2007) 
475 

Crime Crime rates (2007) 400 
Social Services Qualitative description of 

municipalities' assessments of 
demands for social services 

Continued demand for construction of 
infrastructure to deliver social services 
(roads, bridges, sewer, medical 
services infrastructure) 

Social and Cultural Values Qualitative description of values Residence value their quality of life and 
their ranching, tourism and recreation 
heritage 

Ecosystem Services Species habitat Diverse wildlife habitat supporting a 
wide range of bird and mammal species 

Ecosystem Services Opportunities for recreation Essentially a wild landscape with large 
backcountry areas, relatively few 
people, fine scenery, and good access 
via roads and trails 

Ecosystem Services Forage Not being analyzed for effects 
Ecosystem Services Water flow regulation All watershed condition class 1 and 2 
Ecosystem Services Air quality regulation Generally very good air quality with the 

exception of winter ozone exceedance, 
which have not occurred in recent years 
due to a decline in drill rig operations 
and the use of mitigations  

Ecosystem Services Fresh water Alluvial aquifers are highly vulnerable to 
contamination and are generally 
suitable for domestic use. Groundwater 
and surface water resources are highly 
interdependent 

Ecosystem Services Building materials Not being analyzed for effects 
Ecosystem Services Fuel Not being analyzed for effects 

Table 22. Sublette County population from 2007-2013  
Area 2007 2008 2009 2010 2011 2012 2013 

Sublette County 8,800 9,474 10,134 10,231 10,115 10,370 10,041 
Rural Sublette County 5,515 5,989 6,459 6,565 6,501 6,651 6,454 
Pinedale 1,810 1,922 2,029 2,027 2,002 2,048 1,977 
Marbleton 978 1,037 1,093 1,079 1,060 1,105 1,065 
Big Piney 497 526 553 560 552 566 545 

Source: Wyoming Department of Administration and Information 2015 
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The closest city with a population greater than 10,000 is Rock Springs to the south in Sweetwater 
County. The population of Rock Springs increased from 19,000 in the year 2000 to over 23,000 in 
2010, representing a 21 percent increase in population. The majority of the population increase in 
Rock Springs was a result of increased exploration and drilling in the Jonah and Pinedale 
Anticline in Sublette County. Many individuals commute to Sublette County for work in the 
mining industry. 

Housing  
By understanding the existing condition of housing in Sublette County, the impact of each 
alternative on the availability and cost of housing can be better understood. Impacts to jobs and 
population amongst the alternatives are analyzed in the effects analysis to ensure this level of 
vacancy is adequate. According to the 2008 - 2012 Five Year American Community Survey, in 
2012 there were 5,685 housing units available. Of those, table 23 shows that there were 2,163 
vacant units. Of those units, 140 were available for rent and 58 were available for sale, for a total 
of 198 available housing units. 

Table 23. Distribution of vacant housing units, Sublette County, 2012 
Type of Unit Units 
For rent 140 
Rented, but not occupied 171 
For sale only 58 
Sold, but not occupied 0 
For seasonal, recreational, or occasional use 1,436 
For migrant workers 16 
Other vacant 342 
Total vacant 2,163 

Source: U.S. Census Bureau 2015b 

Oil and gas activity can have an effect on housing demand. Increased demand without a 
corresponding increase in supply can drive up housing purchase prices and rents. The increasing 
housing costs can affect the quality of life and wellbeing of the average residents of Sublette 
County. According to City-Data.com (accessed September, 2015), the median value of a house or 
condominium in Sublette County in 2013 was $297,404. By contrast, the median value in 
Wyoming was $195,500. The median rent for an apartment in 2013 was $1,001. By contrast, the 
median rent for an apartment in Wyoming was $662. 

Employment 
By understanding the existing condition regarding jobs in Sublette County, the impact of each 
alternatives on jobs can be determined. New job creation in Sublette County increases the 
economic activity within the County as new employees spend money on food, housing, gas, and 
other goods and services in support of their employment. Socially and economically, agriculture 
(including ranching), recreation, and mining are key industrial sectors in Sublette County.  

Table 24 shows that in 2013, there were 7,576 full- and part-time jobs in the county, of those jobs 
20.7 percent were in the mining sector, which includes oil and gas exploration and development. 
According to the same report, 5.8 percent of existing jobs in 2013 were in agriculture (including 
ranching) and 1.7 percent were in the arts, entertainment, and recreation (includes outfitting and 
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guiding). On average, 31.2 percent of people employed in Sublette County commuted from 
outside the County for work from 2006 to 2010 (U.S. Census Bureau 2015a). This commuting 
statistic can help the reader understand how changes in employment associated with each 
alternative may impact immigration to the County for work or if those jobs will be absorbed by 
commuters from outside the County. 

Table 24. Total full- and part-time jobs by sector, 2013  
Sector Jobs Percent 

Mining 1,571 20.7 
Construction 988 13.0 
Local Government 846 11.2 
Retail Trade 509 6.7 
Agriculture 443 5.8 
Accommodations and Food Service 432 5.7 
Real Estate 405 5.3 
Transportation and Warehousing 366 4.8 
Professional Services 354 4.7 
Other Services 285 3.8 
Management Services 265 3.5 
Health Care & Social Assistance 225 3.0 
Finance & Insurance 165 2.2 
Arts, Entertainment, and Recreation 128 1.7 
Federal - Civilian 127 1.7 
Forestry, Fishing, and Agriculture Support 118 1.6 
State Government 88 1.2 
Manufacturing 64 0.8 
Military 51 0.7 
Wholesale Trade 51 0.7 
Information 37 0.5 
Educational Services 30 0.4 
Utilities 28 0.4 
Total 7,576 100.0 

Source: Nelson et al. 2015 

Figure 16 shows the growth in total jobs, wage and salary jobs, and self-employment jobs 
between 2000 and 2013. Self-employment jobs include jobs as a freelancer or as the owner of a 
business. Wage and salary jobs include jobs where the employee works for an employer. Figure 
16 shows that wage and salary jobs have driven total employment growth since 2000. 
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Figure 16. Number of jobs by employment type, 2000 to 2013 (Source: Bureau of Economic Analysis 
2015) 

Sublette County employment conditions have changed dramatically with the increase in oil and 
gas activity since the 2000s. By understanding the recent history of employment, better estimates 
of the impacts of the alternatives on employment can be made. Table 25 shows that mining sector 
jobs increased by 396 percent in Sublette County between 2001 and 2011. During this same time 
period, agriculture jobs (including ranching) increased by 9 percent and jobs in the arts, 
entertainment, and recreation (including outfitting and guiding) increased by 50.6 percent. 

Figure 17 shows that growth in nonservice related jobs (including farming and ranching, mining, 
and manufacturing) accelerated quickly between 2001 and 2007. Service related jobs (including 
retail trade, finance, insurance and real estate and other services) accelerated less quickly. Figure 
17 shows the interdependent relationship between nonservice and service related job growth, 
where an increase in one correlates with an increase in the other. In the case of Sublette County 
between 2001 and 2013, increases in nonservice related jobs, especially in the mining sector, 
drove increases in service related jobs. 

The distribution of employment by occupation differs from the state and nation in Sublette 
County. Over 40 percent of employment was in the management, professional, and related 
occupations, which is higher than for both Wyoming and the U.S. Construction, extraction, 
maintenance, and repair, and production, transportation, and material moving made up about 35 
percent of the total employment in Sublette County, as opposed to about 27 percent in Wyoming 
and 21 percent in the U.S. Farming, fishing, and forestry also make up a larger percentage of 
occupations in Sublette County than in the state and the nation. Sales, office, and service 
occupations in Sublette County are a smaller percentage of total employment than in the state and 
the nation. By comparing the distribution of employment, the reader can gain a better 
understanding of the unique employment situation facing Sublette County. 
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Table 25. Percent change in Sublette County employment by sector 2001 to 
2011 

Sector Percent change 2001 to 2011 
Mining 396.1 
Construction 114.2 
Local Government 74.5 
Transportation and Warehousing 394.0 
Real Estate 146.9 
Management Services 158.0 
Professional Services 62.3 
Retail Trade 31.2 
Accommodations & Food Service 30.5 
Other Services 50.2 
Finance & Insurance 111.1 
Health Care and Social Assistance 58.9 
Arts, Entertainment, and Recreation 50.6 
Forestry, Fishing, and Agriculture Support 51.3 
Agriculture 9.0 
Wholesale Trade 145.8 
State Government 31.4 
Federal - Civilian 21.0 
Educational Services 128.6 
Military 37.5 
Utilities 28.0 
Manufacturing 1.3 
Information -12.0 

Source: Nelson et al. 2015 

 
Figure 17. Employment by major industry category in Sublette County, 2001 to 2013 (Source: U.S. 
Department of Commerce 2014b) 
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Income  
Similar to the total economic output indicator, total income by sector gives the reader an 
understanding of the relative impact of an industry sector on incomes within Sublette County. 
Understanding the existing condition of total income will help the reader understand the impact of 
each alternative on total income by sector. Table 26 shows that total earnings for the mining 
sector (including oil and gas exploration and development) were $179 million in 2013. Total 
earnings in the agricultural sector were $12.5 million and total earnings in the arts, entertainment, 
and recreation sector (including outfitters and guides) were $1.3 million. 

Average incomes by sector can inform the reader of the difference between incomes in each 
industry sector. Table 26 shows that the average earnings per job in the mining sector were 
$113,949 in 2013. The average earnings per job in the agriculture sector were $27,300 and $9,969 
in the arts, entertainment, and recreation sector. By understanding the existing condition of 
average earnings in the key industry sectors, the reader is well prepared to understand how the 
alternatives impact incomes. 

Table 26. Average earnings per job in Sublette County, 2013  
Sector Jobs Earnings ($1,000) Average income per job 

Utilities 28 $3,328 $118,857 
Mining 1,571 $179,014 $113,949 
Federal - Civilian 127 $9,755 $76,811 
State Government 88 $6,731 $76,489 
Transportation and Warehousing 366 $27,124 $74,109 
Construction 988 $70,779 $71,639 
Local Government 846 $56,699 $67,020 
Information 37 $2,202 $59,514 
Wholesale Trade 51 $2,794 $54,784 
Professional Services 354 $16,958 $47,903 
Health Care and Social Assistance 225 $10,072 $44,764 
Other Services 285 $11,576 $40,618 
Manufacturing 64 $2,460 $38,438 
Retail Trade 509 $18,624 $36,589 
Military 51 $1,648 $32,314 
Management Services 265 $8,507 $32,101 
Finance and Insurance 165 $5,198 $31,503 
Real Estate 405 $12,183 $30,081 
Accommodations & Food Service 432 $12,449 $28,817 
Agriculture 443 $12,094 $27,300 
Educational Services 30 $659 $21,955 
Forestry, Fishing, & Ag Support 118 $1,768 $14,983 
Arts, Entertainment, and Recreation 128 $1,276 $9,969 

Source Nelson et al. 2015 

Service related industries include retail trade, finance, insurance and real estate as well as other 
services. Non-service related industries include industries such as farming, mining, and 
manufacturing. According to the U.S Department of Commerce (2014a), the percent growth in 
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nonservice sector income between 2001 and 2013 was 369 percent. During this same period, 
service related income grew by 197 percent. Figure 17 shows the interdependent relationship 
between service and nonservice related incomes. The increase in total nonservice related income 
has had a positive effect on service related income. A look back at figure 17 shows that the 
increase in nonservice related employment in Sublette County has had a larger positive effect on 
service related employment than increases in nonservice-related incomes has had on service 
related incomes. 

Government Revenues 
The municipalities and the county governments in Sublette County are tasked with providing 
essential services to their residents, including the construction and maintenance of roads, 
municipal services, law enforcement, search and rescue, and so on. A population increase such as 
the one that Sublette County has seen since 2000 creates more demand for these essential 
services. Therefore, it is important that local governments have the ability to forecast demand and 
revenues so that they can optimize their expenditures to best meet demand. Sublette County's 
largest sources of revenue are the taxes on oil and gas when those products are extracted. Those 
taxes are categorized as Ad Valorem taxes because they are based on the value of the product. 
Other forms of oil and gas revenue include Federal mineral royalties and severance taxes 
collected and distributed by the state. Figure 18 shows the distributions of Ad Valorem taxes to 
Sublette County and municipalities from 2004 to 2015. 

 
Figure 18. Distributions of Ad Valorem taxes to Sublette County and municipalities, 2004 to 2015  
(Source: Wyoming Department of Revenue 2015) 

Distributions of Federal mineral royalties, severance taxes, and sales taxes from the State to the 
county and its municipalities were $7,749,484.51 in 2014 according to the Wyoming Department 
of Revenue (2015). Government revenues are essential to maintaining the public services for the 
residents of Sublette County and repairing the roads and bridges is essential when they suffer 
from heavy use by oil and gas equipment. In a personal communication with Sublette County 
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Commissioner Joel Bouseman (2015), the Commissioner said that the County has created a 
reserve from revenues generated to meet any increases in demand for social services. 

Traffic  
An increase in oil and gas activity and an increase in population would contribute to an increase 
in traffic on roadways. Traffic is a quality of life issue that is easily measured with existing data. 
Due to the location of parcels proposed for development, the roadways around the town of Daniel 
will show the most concentrated traffic impacts of the alternatives. 

Daniel Junction, the intersection of U.S. Highway 189 and 191, which is the closest location with 
traffic data to the parcels that would be affected by the proposed action, saw a daily average of 
400 heavy trucks or semis in 2007. That was an 80 percent increase in daily average heavy trucks 
and semi traffic since 1995 according to the Sublette County traffic webpage (accessed 
September 2015). 

Crime  
According to the Sublette County Crime webpage (accessed September 2015), the number of 
crimes reported and arrests made within Sublette County rose exponentially between 2000 and 
2005 and was highly correlated with rig activity. According to the report, “Index Crimes, Arrests, 
and Incidents in Sublette County: 1995 to 2004,” “increases in reported crimes and the crime rate 
are best predicted by increases in [oil and gas] rig activity” (p. 5). Crime is obviously a quality of 
life issue, which ties the importance of this indicator back to the relevant social and economic 
issue identified during scoping. Nonviolent crimes such as burglary, larceny, and theft have 
grown since 1995 as have assaults. In 2007 there were approximately 475 arrests made in 
Sublette County. By comparison, there were less than 125 arrests made in 1995. 

Social Services 
Two of the largest categories of expenditures for the county and towns are construction and 
roadwork including bridges. During the 2013-2014 fiscal year, construction accounted for 36 
percent and road and bridges work accounted for 9 percent of total expenditures at the county 
level (Wyoming Department of Audit 2014a). At the town level, construction accounted for 43 
percent of total expenditures (Wyoming Department of Audit 2014b). Construction has remained 
at the top of the list for future expenditures. For example, in September of 2014, the town of 
Pinedale published a list of their infrastructure priorities ranked by their five city council 
members. There are thirteen items on the list. The top item is an upgrade of the sewer and water 
system in the northeast corner of town (the last area to be upgraded). The estimated cost is $15 
million dollars. Number two on the list is fixing a portion of the sewer system that was built too 
close to the surface and tends to freeze in the winter. The third item is the establishment of 
emergency medical services in both Pinedale and Marbleton with six beds in Pinedale for 
overnight medical treatment (Town of Pinedale 2014). 

Social and Cultural Values 
Sublette County, particularly the northern half, has remained isolated from railroads and then 
from interstate highways, retaining its frontier heritage longer than other communities in 
Wyoming (Noble 2015b). The southwest corner of the County experienced several oil and gas 
booms in the 1990s, with development of oil and gas in the Pinedale anticline and Jonah field 
(Noble 2015a). Both the social and economic basis of the County are rooted in cattle ranching, 
tourism, and resource extraction (Noble 2015b). 
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The residence of Sublette County must balance a sense of community and national obligation 
when it comes to resource extraction. They want to improve the well-being of their community 
while at the same time retaining their ranching and tourism roots. The residents of Sublette 
County embrace plans for mineral development that forestalls a boom and bust cycle and that 
retains their ranching and recreation roots through the protection of the other significant resource 
values in the area. The issues and concerns identified during scoping provide this same sense of 
the desire for mineral development that mitigates impacts on recreation, ranching, wildlife 
habitat, and the rural quality of life that the Sublette County residents enjoy. 

Public comments on the draft supplemental environmental impact statement provided additional 
insight into the social and cultural values of the Sublette County and regional residents. Some 
comments focused on the negative economic and social impacts of oil and gas development, 
especially on recreation opportunities and quality of life, believing the benefits of oil and gas 
development would be short term when compared to the long term opportunity costs to recreation 
and tourism that would result from oil and gas development. Further, some commenters believed 
that oil and gas development and areas valued for recreation and wildlife habitat are mutually 
exclusive—you cannot have one with the other—and that the long term benefits of the recreation 
and wildlife habitat outweigh the benefits of oil and gas development. 

Other commenters expressed that they value oil and gas development, believing that it would 
result in more economic opportunity for individuals within the project area and would result in 
more revenue for schools, roads, and county infrastructure. 

Commenters on the draft supplemental environmental impact statement also expressed concern 
for the potential effects of oil and gas development on the boom and bust cycle that is frequently 
associated with economies closely associated with oil and gas development. Places such as 
Sublette County that experience rapid increases in oil and gas development often experience 
initial economic gains as a result of the increased economic activity (boom), however, there is the 
possibility that these gains are short-lived (bust). Weber (2012) and Muehlenbachs (2015) found 
that as gas production increases in a county, there is a corresponding increase in total employment 
and income because of higher wages caused by a greater demand for labor, an increase in the 
number of jobs, and an increase in rent payments. However, Haggerty et al. (2013) found lower 
long-term per capita income growth for Colorado counties with high participation in the 1980-
1982 boom, long-term specialization in the oil and gas industry, and above average levels of oil 
and gas activity. Haggerty et al. (2013) also found that, for some counties, the initial gains in 
income declined and eventually became negative, the percent of adults with a college education 
decreased, and the crime rates increased the longer the county stayed specialized in oil and gas. 
Other boom and bust effects of oil and gas development may include a temporal disconnect 
between the increase in demand for government services and the increases in government 
revenues necessary for meeting those demands. Sudden influxes of workers associated with oil 
and gas development has been shown to introduce social instability in communities and has been 
associated with reduced civic participation and social integration, increases in domestic violence, 
crime and drug use, and an overall decrease in the quality of life for residents. 

Ecosystem Services 
The project area produces a suite of ecosystem services that benefit the County. Ecosystem 
services are defined here as those goods and services that are produced by ecosystems and valued 
by society. These may include species habitat, forage and timber production, regulation of the 
quantity, quality, and timing of water, opportunities for recreation, and opportunities to enjoy 
scenery. Often, goods and services are produced by ecosystems more efficiently than by human 
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built substitutions. One notable example of this is the case of the filtration and purification of 
New York City’s drinking water, where the City decided it was much more efficient to purchase 
development rights and to invest in watershed restoration, thus protecting nature’s ability to filter 
and purify their water, than to construct and maintain a water treatment plant within the city 
(Appleton 2002). Costanza et al. (1997) conservatively estimated the annual value of the world's 
ecosystem services at $33 trillion (in 1997 dollars); this was 1.8 times the value of the global sum 
of gross national products. Most of these ecosystem services have not been brought to market so 
they are often ignored or undervalued when accounting for the social costs and benefits of 
development (Costanza et al. 1997). 

The social and economic well-being and the quality of life of local communities (issues identified 
during scoping) are linked to the ecosystem services that flow from the project area. Therefore it 
is important to understand the ecosystem services that benefit communities and how development 
might affect the provision of those ecosystem services. According to the Forest Services’ 
ecosystem service website, “When our forests are undervalued they are increasingly susceptible 
to development pressures and conversion; recognizing forest ecosystems as natural assets with 
economic and social value can help promote conservation and more responsible decision-
making” (2015a). 

The data analysis for this assessment appears in appendix F. The most important ecosystem 
services to Sublette County, as determined in that analysis, are species habitat, opportunities for 
recreation, forage, water flow regulation, air quality regulation, fresh water, building materials, 
and fuel. 

Species Habitat 
The Terrestrial Wildlife Report for this project states: 

Diverse wildlife habitats are present including montane forests, subalpine forest, mountain 
shrublands, upland parks, alpine and riparian/wetland habitats. These diverse habitats 
support a wide range of bird and mammal species. An estimated 67 percent of the analysis 
area is forested, with primarily sagebrush and grassland areas making up the remainder. 
Almost two-thirds of the forested habitat is coniferous. (p. 23) 

Opportunities for Recreation 
The Recreation and Related Resources Report summarizes the existing condition of recreation 
within the area of analysis in the following way: 

The existing qualities of the area (the essentially wild landscape, large backcountry areas, 
remoteness, relatively few people, fine scenery, and existing recreation roads and trails) 
provide valued opportunities for recreation. There are large backcountry areas known for 
remote and primitive nature. Recreation access is good on a minimally developed network 
of roads (primarily maintenance level 2 and 3) and National Forest System trails. The area 
has relatively low human use, primarily consisting of local residents and local outfitter-
guide operations. Visitors seek to avoid the crowds that are drawn by other major 
attractions in the area such as Jackson Hole and Grand Teton and Yellowstone National 
Parks; although visitation is increasing as this area is becoming known due to controversy 
over development, and information in several guidebooks. Visitors encounter evidence of 
existing oil and gas development (well pads, fenced areas, collection facilities) on BLM-
administered public lands and periodically on National Forest System lands when traveling 
along main access routes. Remoteness and low levels of development allow for dark night 
skies with little to no sights and sounds of human presence. The landscape has vast areas 
of high quality, mostly natural-appearing scenery. (pp. 5 and 6). 
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Some of the submitted written comments on the draft supplemental environmental impact 
statement valued the economic contribution of recreation within the project area, expressing that 
the economic contributions of recreation from the project area are relatively long term and 
sustainable when compared to the economic contributions of oil and gas development. These 
comments expressed concern that the economic impact of recreation was analyzed for Sublette 
County, but not for the Bridger-Teton National Forest. What follows is information from the 
Bridger-Teton National Forest Visitor Use Report (USDA Forest Service 2008), which relates to 
the submitted written comments. 

The Bridger-Teton National Forest Visitor Use Report (USDA Forest Service 2008) describes the 
calculations that can be used to estimate the total direct spending associated with National Forest 
recreation use. Spending associated with Bridger-Teton National Forest recreation was assessed 
within 50 miles of the Bridger-Teton National Forest. The average direct spending associated with 
recreation trips to the Bridger-Teton National Forest was $1,703 per trip, while the median direct 
spending was $200 per trip. The total direct spending for all trips associated with recreation on 
the Bridger-Teton National Forest was estimated to be $98.6 million dollars per year. This 
estimate was calculated by adding the direct spending by segment in Table 27. It should be noted 
that the figures in Table 27 are for all of the communities within 50 miles of the Bridger-Teton 
National Forest, not for Sublette County alone. 

Table 27. Spending by trip associated with the Bridger-Teton National Forest (NF) and total direct 
spending for each segment per year   

Non-local Segments Local Segments 

Indicator Day 
Overnight 

NF Overnight Day 
Overnight 

NF Overnight 
Non-

primary 
Lodging $0.00 $25.30 $64.85 $0.00 $16.24 $17.62 $48.78 
Restaurant $13.60 $25.26 $58.91 $6.12 $13.61 $21.49 $44.80 
Groceries $7.61 $36.55 $31.28 $5.41 $41.15 $23.46 $21.04 
Gas & Oil $15.99 $37.28 $35.79 $11.67 $27.70 $25.93 $28.52 
Other 
Transp. 

$0.98 $3.00 $7.54 $0.21 $0.21 $1.09 $5.10 

Activities $3.87 $8.04 $15.49 $1.82 $3.80 $6.76 $9.67 
Admissions 
& Fees 

$5.24 $10.23 $9.02 $3.42 $10.54 $8.37 $6.97 

Souvenirs & 
Other 

$4.31 $15.59 $22.37 $4.20 $11.24 $11.42 $18.64 

Total $51.60 $161.25 $245.25 $32.85 $124.49 $116.14 $183.52 
Avg. Visitors 
per Party 

1.9 2.6 2.3 2.3 2.4 2.4 2.9 

Per-Visit 
Spending 

$27.16 $62.02 $106.63 $14.28 $51.87 $48.39 $63.28 

Number of 
Forest Visits 

109,083 196,349 458,148 1,112,644 21,817 21,817 261,799 

Direct 
Spending by 
Segment 

$2,962,465 $12,177,414 $48,852,520 $15,891,459 $1,131,666 $1,055,761 $16,567,363 

(Source: Stynes 2005;USDA Forest Service 2008) 
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The “Recreation and Related Resources” section discusses in detail how respondents from the 
five counties surrounding the Bridger-Teton National Forest valued the benefits produced by the 
Forest in a survey conducted by Clement and Cheng (2008). To summarize, by a wide margin 
more Sublette County residents valued the subsistence benefits from the Forest than residents of 
the other four counties. More Sublette County residents also valued intrinsic, life sustaining, 
recreational, and therapeutic benefits than in the other counties. By a wide margin, fewer Sublette 
County residents valued the economic benefits of the Forest than the other four counties. These 
results can be interpreted as more Sublette County residents valuing the subsistence recreation 
(i.e. hunting and fishing) benefits of the Forest than residents from other counties and fewer 
residents valuing the economic benefits (income, jobs, revenue) that come from the Forest than 
residents from other counties. 

Taylor et al. (2007) said that the Bridger-Teton National Forest directly supports about 33% of the 
jobs and income generated by elk hunting in the region, but because more than 76 % of the 
associated elk herd’s migration corridors are on the Forest, the overall contribution of the Forest 
to elk hunting activity is likely greater. 

The “Recreation and Related Resources” section discusses in detail the existing condition of 
commercial recreation activity that occurs on the Bridger-Teton National Forest.  

Forage 
Forage was determined to be an important ecosystem service produced on National Forest System 
lands within the area of analysis. The 39,490-acre project lease parcels overlap approximately 
9,937 acres of capable areas within 8 allotments on the Bridger-Teton National Forest (Cottle 
2015). Table 28 lists the allotments that overlap the project lease parcels.  

Table 28. Allotments overlapping the project lease parcels 

Allotment name Allotment AUMs 
Total allotment 

acres 
Allotment 

capable acres 

Project lease parcel 
acres in capable 

areas of allotment 
Beaver-Horse C&H 4,209 25,359 7,677 4,693 
Hoback C&H 12,887 109,318 33,882 0 
LaBarge Creek 
C&H 

3,506 49,573 12,639 42 

North Cottonwood 
C&H 

6,133 28,177 6,616 1,075 

North Piney C&H 2,144 13,845 3,588 98 
Sherman C&H 2,867 17,370 6,601 3,654 
Snyder Basin C&H 1,828 16,735 3,288 322 
South Cottonwood 
C&H 

3,093 11,945 3,268 53 

Totals 36,667 272,322 77,559 9,937 
AUMs = animal unit months 
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Water Flow Regulation 
According to the surface water resources report for this project, all watersheds in the area of 
analysis are class 1 and 2, which represent the highest quality and second highest quality classes 
of watersheds. 21 

Air Quality Regulation 
The Air Quality Resource Report states: 

Air quality in the upper Green River Basin is generally very good with the exception of 
winter-time ozone events that can happen with cold weather inversions, snow cover, 
sunshine and adequate quantities of ozone precursors (NOx and VOCs) are present 
together. Over the last several years, the number of drill rigs operating in the Upper Green 
River Basin in the winter have declined, and since that time, no exceedance of the ozone 
standard have occurred. Ozone is monitored by several monitoring stations operated by 
Wyoming Department of Environmental Quality. Visibility as monitored be the Forest 
Service (IMPROVE), demonstrate very good visibility with a standard visual range 
exceeding 200 km on clear days. (p. 7). 

Fresh Water 
According to the Groundwater Resources Report for this project, the alluvial aquifers within the 
area of analysis are highly vulnerable to contamination and generally have class I quality water, 
meaning that they are suitable for domestic use.22 Also, due to the alluvium substrate, 
groundwater and surface water resources are highly interdependent. 

Building Materials 
Building materials was determined to be an important ecosystem service produced on National 
Forest System lands within the area of analysis. The site-specific locations of proposed 
disturbance would be determined in the future and analyzed in future analyses at the Application 
for Permit to Drill stage. The selection of any of the alternatives within this analysis is not 
anticipated to have a measureable effect on the availability of building materials due to the small 
amount of acres, dispersed among the 39,490-acre project lease parcels that may be impacted in 
future proposals (Pfeffer pers. comm.). 

Fuel 
Firewood was determined to be an important ecosystem service produced on National Forest 
System lands within the area of analysis. Access for fuelwood gathering is provided by the 
existing road system. Changes to travel management are not proposed (Pfeffer pers. comm.). 

Environmental Justice  
According to the U.S. Census Bureau (2013), 10 percent of the population in Sublette County 
considers themselves to be a race other than white. Seven percent of the population claims 
Hispanic or Latino heritage. These percentages are lower than for the state and nation. Based on 
these percentages, Sublette County does not have a minority population that meets the criterion 
for environmental justice. 

The U.S. Census Bureau (2013) report shows that 5 percent of the families living in Sublette 
County are below the poverty line. This is a lower percentage than in the state and the nation. 

                                                      
21 Class 1 and 2 are referring to Forest Service watershed condition classes as defined by USDA Forest Service 2011. 
22 Class I in this instance relates to State of Wyoming water suitability standards. 
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Thus Sublette County does not meet the environmental justice criterion for geographic proximity 
of impoverished individuals with common conditions of environmental exposure. 

Environmental Consequences 

Alternative 1: No Action/No Leasing 
Direct, Indirect, and Cumulative Effects 
Alternative 1 is the no action/no leasing alternative. By definition, there would be no direct and 
indirect effects (40 CFR 1508.8), or any cumulative effects (40 CFR 1507.7) on social and 
economic conditions of Sublette County if this alternative was selected. If this alternative is 
selected the administrative statuses of the parcels as pending lease issuance and suspended leases 
would change and monies received for the suspended leases and pending leases would be 
returned. There would be no environmental changes from the existing conditions. However, 
future production that might have been realized from the subject parcels held in suspense and 
those that were sold but not issued would not be realized. Some of the parcels may be 
renominated for oil and gas leasing if they meet the exceptions allowed under the Omnibus Public 
Land Management Act of 2009 (see chapter 1 heading: “The Omnibus Public Land Management 
Act and the Wyoming Range,” page 20). This alternative would not prescribe any change to 
current activities taking place on the Bridger-Teton National Forest, and thus is not anticipated to 
have any direct or indirect effects or cumulative effects on economic conditions of Sublette 
County (table 30). 

If this alternative is selected, lands other than Bridger-Teton National Forest lands may act as a 
substitute for oil and gas exploration that otherwise would occur on the Bridger-Teton. Yet those 
substitutable lands may already be of interest to the oil and gas industry, therefore, the selection 
of this alternative would not affect oil and gas exploration and development on other properties. 

Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 
Direct and Indirect Effects 
Under alternative 2 the drilling of 24 wells during the next 10 to 15 years would produce direct, 
indirect, and induced economic effects and direct and indirect social effects. The direct economic 
effects of this alternative on Sublette County would include increases in employment and wage 
and salary incomes related to the development phase and the production phase of the wells. The 
development and production phases would also have direct effects on tax revenues for the 
municipal and county governments. The indirect economic effects on Sublette County would 
occur through the spending of those wages and salaries. Businesses involved in the indirect 
effects then hire and spend within Sublette County, creating the induced effect. The development 
and production phases create direct effects on recreation and other ecosystem service in the 
project area and indirect effects on traffic, crime, housing, and other quality of life issues, all of 
which are discussed below. 

The size of the economic effects occurring per year would depend on the pace of development. 
For purposes of analysis we have assumed an even pace over a 15 year period. This analysis also 
assumes that all other social and economic activities in the county remain constant at the levels 
presented in the existing condition section of this report. These assumptions allow the reader to 
compare the differences in direct, indirect, and induced effects between the alternatives. 
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Using table 20 and multiplying by the estimated 5 coalbed natural gas and 19 conventional wells 
alternative 2 is estimated to produce over $6 million per year in total direct spending, $4.7 million 
of which is estimated to be spent locally. Table 29 details the average spending per year by type 
of well. 

Table 29. Average direct spending per year during the development phase of alternative 2  
Development Stage Total Spending Local Spending 
Conventional Drilling $3,373,344 $3,001,875 
Conventional Completion $2,354,472 $1,454,737 
Conventional Total $5,727,816 $4,456,612 
Coalbed Natural Gas Drilling $261,467 $217,114 
Coalbed Natural Gas Completion $65,367 $35,557 
Coalbed Natural Gas Total $326,833 $253,731 
Total Direct Spending $6,054,649 $4,710,344 

Using IMPLAN, the $4.7 million in local spending during the development phase is predicted to 
create a total direct, indirect, and induced effect of $5,276,485 in Sublette County per year. Table 
30 details the average impact on Sublette County per year. 

This analysis of economic effects of alternative 2 assumes a steady rate of well development, 
therefore, toward the beginning of the 15 year period few wells would be completed and be in 
production. Thus, the economic effects of the production phase would grow steadily over time. 
Table 30 details the average size of the yearly direct, indirect, and induced impacts of the 
production phase, which is predicted to last up to 50 years per well. 

Table 30. Average impacts on local spending per year on Sublette County during 
the development and production phases under alternative 2 

Impact Type 
Effects of Development Phase 

on Local Spending 
Effects of Production Phase 

on Local Spending 
Direct Effect $4,710,344  $2,018,855  
Indirect Effect $387,913  $271,510  
Induced Effect $178,229  $145,432  
Total Effect $5,276,485  $2,435,797  

Source: IMPLAN Group LLC 2014 

Table 31 shows the number of full- and part-time jobs created during the development phase 
under alternative 2, based on a steady rate of development across a 15-year time period. Effects 
during the production phase are also shown. 

Table 32 shows the average yearly impact of alternative 2 on labor income during the 
development phase, based on a steady rate of development across a 15-year time period. Effects 
during the production phase are also shown. 
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Table 31. Average employment impacts during the development and production phases under 
alternative 2  

Impact Type 
Effects of the Development 

Phase on Employment 
Effects of the Production Phase 

on Employment 
Direct Effect 5.8 4.1 
Indirect Effect 2.3 1.6 
Induced Effect 1.4 1.1 
Total Effect 9.5 6.8 

Source: IMPLAN Group LLC 2014 

Table 32. Average impact on labor income during the development and production phases under 
alternative 2  

Impact Type 
Effects of the Development 

Phase on Labor Income 
Effects of the Production Phase 

on Labor Income 
Direct Effect $663,993  $538,212  
Indirect Effect $142,526  $121,468  
Induced Effect $53,120  $43,346  
Total Effect $859,638  $703,026  

Source: IMPLAN Group LLC 2014 

Effects on Population 
For the sake of quantitative analysis, if the existing condition of 10,041 residents in Sublette 
County persists and the ratio of number of jobs to number of residents persists, then the 16.3 full- 
and part-time jobs created by the selection of this alternative could result in 12.3 new residents, 
which would be a 0.12 percent increase in population as a result of the selection of this 
alternative. Therefore the selection of this alternative would not have a measureable effect on the 
total number of residents in Sublette County. 

Based on the proximity of the proposed leasing parcels, any effect on population distribution 
from the selection of this alternative could occur in Sublette County's largest town of Pinedale. 
With an existing condition of about 2,000 people residing in Pinedale, and with the maximum 
population effect of 12.3 new residents, the maximum effect on the population of Pinedale would 
be a population increase 0.6 percent. Thus there would be little if any measureable effect on the 
geographic distribution of residents based on the selection of alternative 2. 

Effects on Housing 
If the existing housing condition of Sublette County persists, with 140 housing units available for 
rent and 58 available for sale, the maximum effect of the selection of alternative 2 on housing 
would be to decrease available housing by 12.3 units, which represents a 6.2 percent decrease in 
available housing. 

Based on the small demand that alternative 2 would produce on housing, it would have an equally 
small effect on supply and thus would not affect the cost of housing. 

Comments on the draft supplemental environmental impact statement raised the possibility of 
direct impacts from oil and gas development on the amenities of the Wyoming Range and the 
indirect impacts of those effects on long-term housing demand. Commenters stated that the 
amenities from the Wyoming Range provide a quality of life that attracts new residents, who 
spend money locally on goods and services. At this time, there is not adequate data available to 
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quantify these potential impacts, but it is worth noting that these impacts may exist if oil and gas 
development takes place. 

Effects on Employment 
Alternative 2 would create the largest increase in employment of the four alternatives. At the 
beginning of the development period under this alternative, the direct, indirect, and induced 
effects on employment would be low, but would increase as more wells are developed. This 
analysis estimates that alternative 2 would directly support, on average, 5.8 full-time jobs each 
year over the 15 year period during the development phase. The development phase under this 
alternative would indirectly support an average of 2.3 full-time jobs each year within Sublette 
County and would induce another 1.4 full-time jobs. 

The production phase of wells under alternative 2 would directly support an additional 4.1 jobs, 
on average, every year across the 15-year period. The indirect effect, on average, would support 
1.6 jobs each year and the induced effect would support 1.1 jobs each year. Therefore, the total 
effect on employment during the production phase of alternative 2 would be 6.8 jobs. 

The 9.9 jobs directly created through the development and production phases under this 
alternative represents a 0.6 percent increase in mining sector jobs over the 2013 job numbers 
displayed in table 24 on page 90. The 6.4 indirect and induced jobs created by the development 
and production phases would be service sector jobs, which equates to a 0.2 percent increase in 
service sector jobs over the number of service sector jobs in 2013 displayed in figure 17. 

Assuming that the existing condition of 7,576 jobs in Sublette County remains constant until the 
implementation of this alternative, an increase of 16.3 jobs would mean that this alternative 
would increase employment by 0.2 percent during the 15-year time period. 

The “Recreation and Related Resources” report notes the selection of alternative 2 has the 
potential to impact outfitter and guide operations as out-of-state visitors may be deterred from 
visiting the Wyoming Range either by their preference for a more undeveloped backcountry 
experience or by the controversy surrounding this oil and gas development project. With 24 wells 
in the reasonably foreseeable development scenario, alternative 2 has the greatest potential of 
alternatives 1 through 4 to impact outfitter and guide operations and jobs due to effects on out-of-
state visitor experiences. With the information available at this time, it is not known if agriculture 
operations and jobs would be effected by the selection of this alternative. 

Effects on Income 
According to the IMPLAN input-output model used to estimate economic effects, the selection of 
Alternative 2 could produce, on average, $1,202,205 in total income each year for the 9.9 full-
time jobs directly created by the development and production phases. The $1,202,205 in total 
income added equates to a 0.6 percent increase in mining sector income over that which is 
displayed in table 26 (page 93) and equates to $121,435 in income for each of the jobs directly 
created, which equates to a 6.5 percent increase in earnings on average per job over the 2013 
earnings displayed in table 26. Selection of this alternative could produce, on average, $263,994 
in total income each year for the 3.9 full-time jobs indirectly created. This income would be 
mostly absorbed by the service economy and equates to a 0.2 percent increase in earnings for that 
sector and equates to $67,691 in earnings for each of the jobs indirectly created, which equates to 
57 percent greater earnings than the average income for the service sector in 2013, based on 
figure 17 and figure 18. This alternative would produce, on average, $96,466 in income for the 
2.5 jobs induced by the selection of this alternative. This equates to $38,586 in income for each of 
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the jobs induced. Induced income would be mostly absorbed by the service economy and the 
$96,466 equates to a 0.07 percent increase in total earnings for this sector over the 2013 total 
earnings displayed in figure 18. The average earnings per job induced equates to a 10 percent 
lower wage than the average service sector job in 2013 (figure 17 and figure 18). 

Effects on Government Revenues 
Revenues to local governments under this alternative (assuming an even pace of development) 
could result in collecting an additional $238,572 in revenue each year or an additional  
$3.6 million in revenues in total over the 15-year period (table 33). As more wells are drilled and 
completed, production increases each year. Assuming an even pace of development, figure 19 
shows the production value for the 15 years of this analysis. Assuming the existing condition, 
where local governments in Sublette County collected $7.8 million in distributions from the state 
in 2014, an increase of $238,572 would represent a 3 percent increase in this type of revenue. 

Table 33. Net present value of tax revenues over a 15-year period* and distribution among levels of 
government 

Level of 
Government 

Federal Mineral 
Royalties Severance Ad Valorem Total 

Total $6,946,000.67 $3,334,080.32 $3,278,512.32 $13,558,593.31 

Federal $3,611,920.35 no data no data $3,611,920.35 

State $3,167,376.30 $3,200,717.11 no data $6,368,093.41 

Local $166,704.02 $133,363.21 $3,278,512.32 $3,578,579.54 

* Most wells have a production life of 40 or more years; this analysis focuses on a 15-year period. 

 
Figure 19. Estimated net present value of production for alternative 2 

Effects on Traffic 
Submitted written comments on the draft supplemental environmental impact statement suggested 
that residents were concerned about the possible impacts of the proposed oil and gas development 
on local traffic conditions. Based on the location of the parcels for leasing, alternative 2 would 
have the most impact on the traffic running through the town of Daniel, where the existing traffic 
condition consists of 400 heavy trucks daily. The “Recreation and Related Resources” section of 
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this document noted on average, 70 to 75 truckloads of equipment would need to be moved to a 
site to drill a well and once drilling is completed, that same 70 to 75 truckloads would need to 
move off the site. The moving of the 70 to 75 truckloads onto and off the drill site would occur 
within a few weeks, according to the “Recreation and Related Resources” section, therefore 75 
trucks represents the maximum possible number of trucks moving through Daniel in a day, per 
well being drilled. This would represent a maximum increase of truck traffic in Daniel of 18 
percent. If, on average, two wells are drilled each year under this alternative, that would represent 
an 18 percent maximum increase in heavy truck traffic in Daniel during four days every year 
across the 15 year period. 

Effects on Crime 
Concerns for the potential increases in crime as a result of oil and gas development was brought 
up in comments on the draft supplemental environmental impact statement. Commenters viewed 
potential increases in crime as one of a suite of impacts of oil and gas development on the quality 
of life for residents. 

In 1995, with relatively little oil and gas activity, there were 125 arrests made in Sublette County. 
By comparison, in 2007, with relatively high levels of oil and gas activity, there were 475 arrests 
made. If the existing condition for crime persists in Sublette County, where increases in oil and 
gas rig activity is highly correlated with exponential increases in serious or felony crimes, then it 
is possible that the selection of alternative 2 could increase crime. But based on an average of two 
wells drilled per year across 15 years, alternative 2 would add, on average, two rig months per 
year. Sublette County's crime webpage (accessed December 2015) predicts that an increase of 
500 rig months per year is correlated with a 24 percent increase in the crime rate and they suggest 
that the relationship between rig months per year and crime rates is exponential. Therefore, two 
rig months per year will have little to no measurable effect on crime rates. 

Effects on Social Services 
This alternative could result in an increase in employment in Sublette County of 16.3 jobs on 
average per year. It could also result in an increase in local government revenues of $13.6 million 
over a 15-year period. The employment measure indicates some increase in the demands for 
social services. Submitted written comments on the draft supplemental environmental impact 
statement showed that some commenters are concerned with the potential negative impacts of oil 
and gas development on social services. It is possible that the positive impact of oil and gas 
development on social services through increases in government revenue could be diminished by 
increased demand on social services as a result of oil and gas development. The timing and 
quantity of government revenues generated from this alternative would lag behind the increase in 
demand, therefore the demand would need to be met through local government reserves or the 
increase in demand would go unmet until the necessary revenues are received and applied to the 
demand. 

Effects on Social and Cultural Values 
Through direct, indirect, and induced effects, the selection of this alternative would have the 
greatest positive impact on jobs, income and population of the alternatives. According to the 
Recreation and Related Resources Specialist Report, this alternative would lead to an increase in 
recreation use by some due to improved access and the displacement of others, due to the sights 
and sounds of development. The effect to the ranching industry and culture is unknown at this 
time. 
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It is worth noting here that public comment received on the draft supplemental environmental 
impact statement raised the concern that, while this alternative would have the greatest positive 
impact on jobs, income, and population of the alternatives based on the positive economic 
contributions of oil and gas development, this conclusion does not account for the potential 
negative impact of oil and gas development on jobs, income, and population, most notably in the 
recreation, arts, and entertainment industry. Secondly, commenters raised the concern that the 
impacts on jobs, income, and population from oil and gas development would be relatively short 
term when compared to the impacts of opportunities for recreation within the project area. 

Effects on Ecosystem Services 
Species Habitat 
The Wildlife Specialist Report for this project suggests that the effect of alternative 2 on species 
habitat would be to disturb 10,405 acres of forested and nonforested habitat. 

Opportunities for Recreation 
According to the “Recreation and Related Resources” section, selecting alternative 2 would 
potentially convert some amount of acres of national forest from semi-primitive nonmotorized to 
the roaded natural recreation opportunity class. 

Forage 
Forage was determined to be an important ecosystem service produced on National Forest System 
lands within the area of analysis. Potential impacts to livestock grazing forage resources were 
reviewed based on where disturbance could occur on capable areas within the project lease 
parcels (Cottle 2015). Total potential annual loss in revenue from grazing fee receipts (prior to 
interim reclamation, assuming $1.69 per animal unit month), could be $51.71 under alternative 2. 
This is based on the further assumption that allowable use standards could be reached before the 
end of the permitted grazing season (as a result of the reduced animal unit month production), and 
that the permittees would then apply for refund of grazing fees. Since provisions of term grazing 
permits prohibit grazing in excess of allowable use standards, even in years when forage 
production is below average, the potential loss of 30.6 animal unit months under alternative 2 
would not result in adverse impacts to vegetation communities on allotment acreage within the 
project area. 

Water Flow Regulation 
According to the surface water resources specialist report for this project, there would be no more 
than a 0.4 percent disturbance to any of the watersheds under analysis. 

Air Quality Regulation 
According to the Air Quality Report for this project, the selection of alternative 2 would have the 
most potential for impacts to the air quality within the area of analysis. 

Fresh Water 
Alternative 2 would have the greatest potential impact on freshwater water resources. 

Building Materials 
Building materials was determined to be an important ecosystem service produced on National 
Forest System lands within the area of analysis. The reasonably foreseeable development scenario 
included 107 acres of potential surface disturbance within the 39,490-acre project lease parcels. 
The site-specific locations would be determined in the future and analyzed in future analyses at 
the Application for Permit to Drill stage. The selection of any of the alternatives within this 
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analysis is not anticipated to have a measureable effect on the availability of building materials 
(Pfeffer pers. comm.). 

Fuel 
Firewood was determined to be an important ecosystem service produced on National Forest 
System lands within the area of analysis. Changes to travel management are not proposed. Access 
for fuelwood gathering would remain. The reasonably foreseeable development scenarios 
included 0.4 mile road estimated per well pad access, totaling approximately 18 miles for the 24 
projected well pads across the 39,490-acre project lease parcels. The roadwork would be 
dispersed throughout the project lease parcels and is not anticipated to change access into the 
area. The selection of this alternative is not anticipated to have a measureable effect on firewood 
availability (Pfeffer pers. comm.). Availability of firewood would remain unchanged. 

Cumulative Effects of Alternative 2 

Past, Present, and Reasonably Foreseeable Activities Relevant to Cumulative Effects 
Analysis 
Table 34 shows the past, present, and reasonably foreseeable activities that are relevant to this 
social and economic cumulative effects analysis (see appendix E, tables 3 and 4 for details on 
specific projects). Social and economic cumulative effects would result from the incremental 
effects of alternative 2 when added to the past, present, and reasonably foreseeable future actions 
presented in table 34. Cumulative effects of the alternatives within this social and economic 
analysis are directly linked to the relevant issue and concerns identified during scoping. 

Table 34. Past, present, and reasonably foreseeable activities relevant to social and economic 
cumulative effect analysis 

Activities 
Overlapping Social and Economic Effects 
with the Proposed Action 

Past, ongoing, and reasonably foreseeable 
road-based recreation, grazing allotments, 
recreation, and hunting, Cottonwood II 
Vegetation Management Project, LaBarge 
Vegetation Restoration Project, Fontenelle 
Fire Salvage 

Ecosystem services, employment, income 

Fontenelle Fire, Maki Vegetation Project, 
Halverson Timber Sale, South Cottonwood 
Timber Sale, Bare Mt. Post and Pole 1, 2, 3; 
Nylander and Kleinstick Timber Sales, 
Cottonwood Aspen Prescribed Bur, Monument 
Ridge Burn 

Ecosystem services 

LaBarge Platform Exploration and 
Development, Rand’s Butte Sour Gas Project, 
Riley Ridge Natural Gas Project, True Oil 
Lander Peak Exploration and Development 
Project (including Soda), Dry Piney Deep 
Development Project 

Employment, income, government revenue, 
housing, traffic, crime, disproportionate effects 
on low income families, ecosystem service 

Cumulative Effects to Population 
The combination of higher demand for workers in Sublette County, higher wages, and higher 
government revenues as a result of this project and the projects in table 34 should collectively 
deliver higher incentives for the workers in Sublette County to stay and for others to move to the 
County. Therefore, the selection of alternative 2 would add to the positive cumulative effect on 
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the population of Sublette County, but based on the number of jobs created by this alternative and 
based on the number of people that commute to Sublette County for work, the additive effect of 
this alternative on population would be minimal. 

Cumulative Effects to Housing 
The selection of alternative 2 would not measurably increase the demand for housing in Sublette 
County and would not affect housing prices. Therefore alternative 2 would not add measurable 
cumulative effects to the cumulative effects on housing produced by projects in table 34. 

Cumulative Effects to Employment  
The activities in table 34 that would occur in the future or would be ongoing should alternative 2 
be selected would have overlapping effects on employment. The direct, indirect, and induced jobs 
associated with this alternative will add economic opportunity to Sublette County in addition to 
the opportunities created by the activities in table 34. The sum of the direct, indirect, and induced 
jobs associated with ongoing and future activities in table 34 likely surpasses the 0.2 percent of 
total employment that alternative 2 would generate. It is beyond the scope of analysis in this 
document, but the mining operations alone in table 34, along with this alternative would have a 
cumulative effect on direct, indirect, and induced jobs in Sublette County. With an unemployment 
rate of just over 3.5 percent in 2013, Sublette County has higher demand for workers than the 
state and the nation. Cumulative effects under alternative 2 would add to this higher demand and 
a majority of that demand would be met by workers not currently residing in Sublette County. 

Cumulative Effects to Income  
The selection of alternative 2 would have an additive effect along with the activities in table 34 to 
create a higher demand for workers in Sublette County than for the state and region. This 
cumulative effect on demand for workers would put upward pressure on wages in Sublette 
County. The average earnings in Sublette County are already about 24 percent higher than the 
state and 30 percent higher than the country. The selection of alternative 2 would add to the 
cumulative effect of higher wages in Sublette County. 

Cumulative Effects to Government Revenues 
The government revenues generated by alternative 2 would have an overlapping effect with the 
government revenues generated by the other mining activities listed in table 34. The end result is 
that Sublette County will continue to collect higher revenues per capita than most other counties 
in the state and nation. 

Cumulative Effects to Traffic  
The traffic generated by the selection of alternative 2 would have an overlapping effect with the 
traffic generated by other activities listed in table 34, but compared to the existing condition of 
400 heavy trucks going through Daniel in a day, the additive effect of alternative 2 on traffic 
would be at most a one-fifth increase in traffic four days out of every year for the next 15 years. 

Cumulative Effects to Crime  
There would be little to no measureable increase in crime if alternative 2 were selected, therefore 
there would be little to no cumulative effects on crime from the selection of this alternative, when 
added to the activities in table 34. 
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Cumulative Effects to Social Services 
The government revenues generated by alternative 2 would have an overlapping effect with the 
government revenues generated by other mining activities in table 34. Likewise, the demand for 
social services generated by alternative 2 would have an overlapping effect with demand 
generated by the activities in table 34. The existing condition of demand for social services 
suggests there is a lag between the increases in demand associated with mining activities with the 
increase in government revenues generated by those activities, but that Sublette County and the 
municipalities have been able to generate reserves from ongoing and past activities that could be 
used to meet the increased demands from the selection of this alternative. The selection of 
Alternative 2 would result in an additive effect on increased demand for social services, but the 
reserve generated from the activities such as those in table 34 would help to meet the demands in 
a timely fashion. 

Cumulative Effects to Social and Cultural Values 
Through direct, indirect, and induced effects, the selection of this alternative will have the second 
greatest positive impact on jobs, income and population. According to the Recreation and Related 
Resources Specialist Report, this alternative would lead to fewer impacts on recreation access 
than alternative 2 and less negative impacts to recreation experience than alternative 2. The effect 
to the ranching industry and culture is unknown at this time. These effects would be in addition to 
the effects of the activities in table 34, therefore this alternative would have positive and negative 
cumulative effects on social and cultural values. 

Cumulative Effects to Ecosystem Services  
Species Habitat 
The selection of this alternative would disturb 10,405 acres of forested and nonforested habitat. 
This would be in addition to any habitat disturbances from the activities in table 34, therefore the 
selection of this alternative could have a cumulative effect on species habitat within the area of 
analysis. 

Opportunities for Recreation 
According to the “Recreation and Related Resources” ssection, selecting alternative 2 would 
potentially convert some amount of acres of national forest from semi-primitive nonmotorized to 
the roaded natural recreation opportunity class. This would be in addition to any changes in the 
recreation opportunity classes as a result of the activities in table 34. Therefore, this alternative 
would have a cumulative effect on opportunities for recreation. 

Forage 
The potential loss of 30.6 animal unit months under alternative 2 would not result in adverse 
impacts to vegetation communities on allotment acreage within the project area. 

Water Flow Regulation 
The surface water resources specialist report for this project reports that none of the alternatives 
would contribute to cumulative effects. 

Air Quality Regulation 
According to the Air Quality Specialist Report for this project, the selection of alternative 2 
would have the most potential for impacts to the air quality within the area of analysis. This 
impact would be in addition to any of the impacts to air quality from the activities in table 34, 
therefore this alternative would have the greatest cumulative effect on air quality of the 
alternatives. 
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Fresh Water 
See the “Groundwater Resources” section for information on cumulative effects to fresh water. 

Building materials 
Alternative 2 is not anticipated to have a measureable effect on the availability of building 
materials within the project area. 

Fuel 
Access to firewood from the existing transportation system is not anticipated to change under this 
alternative. 

Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision, with Enhanced Resource Protection 
Direct and Indirect Effects 
Under alternative 3 the drilling of 13 wells during the next 10 to 15 years would produce direct, 
indirect, and induced effects. The direct economic effects of this alternative on Sublette County 
would include increases in employment and wage and salary incomes related to both the 
development of the wells and the production phases of the wells. The indirect economic effects 
on Sublette County would occur through the spending of those wages and salaries. Businesses 
involved in the indirect effects then hire and spend within Sublette County, creating the induced 
effect. The development and production phases would create direct effects on recreation and other 
ecosystem service in the project area and indirect effects could occur on traffic, crime, housing, 
and other quality of life issues. The development and production phases will also have a direct 
effect on tax revenues for the municipal and county governments which are presented below. 

The size of the economic effect occurring per year will depend on the pace of development. For 
purposes of this analysis it is assumed that there will be an even pace over a fifteen year period. 
This analysis also assumes that all other social and economic activities in the county remain 
constant at the levels presented in the existing condition section of this report. These assumptions 
allow the reader to compare the differences in direct, indirect, and induced effects between the 
alternatives. 

Using Table 24 and the estimated 3 coalbed natural gas and 10 conventional wells, alternative 3 is 
estimated to produce $3.4 million per year in total direct spending, $2.6 million of which is 
estimated to be spent locally. Table 35 details the average spending per year by type of well. 

Table 35. Average direct spending per year during the development phase of alternative 3 
Development Stage Total Spending Local Spending 
Conventional Drilling $1,874,080 $1,667,709 
Conventional Completion $1,308,040 $808,187 
Conventional Total $3,182,120 $2,475,896 
Coalbed Natural Gas Drilling $156,880 $130,268 
Coalbed Natural Gas Completion $39,220 $21,334 
Coalbed natural gas Total $196,100 $152,239 
Total Direct Spending $3,378,220 $2,628,135 
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Using IMPLAN, the $2.6 million in local spending during the development phase is predicted to 
create a total direct, indirect, and induced effect of $2,944,013 in Sublette County per year. Table 
36 details the average size of these effects on Sublette County per year. 

This analysis of economic effects of alternative 3 assumes a steady rate of well development, 
therefore, toward the beginning of the 15 year period few wells will have been completed and in 
production. Thus, the economic effects of the production phase will grow steadily over time. 
Table 36 details the average size of the yearly direct, indirect, and induced effects of the 
production phase, which is predicted to last up to 50 years. 

Table 36. Average impacts on local spending per year on Sublette County during the development 
and production phases under alternative 3 

Impact Type 
Effects of Development Phase on 

Local Spending 
Effects of Production Phase on 

Local Spending 
Direct Effect $2,628,135  $1,638,670  
Indirect Effect $216,436 $220,380 
Induced Effect $99,443 $118,045  
Total Effect $2,944,013  $1,977,095 

Source: IMPLAN Group LLC 2014 

Table 37 shows the number of full-time jobs created during the development phase under 
Alternative 3, based on a steady rate of development across a 15-year time period. Effects during 
the production phase are also shown. 

Table 37. Average employment impact during the development and production phases under 
alternative 3 

Impact Type 
Effects of the Development 

Phase on Employment 
Effects of the Production Phase 

on Employment 
Direct Effect 3.2 3.3 
Indirect Effect 1.3 1.3 
Induced Effect 0.8 0.9 
Total Effect 5.3 5.5 

Source: IMPLAN Group LLC 2014 

Table 38 shows the average yearly impact of Alternative 2 on labor income during the 
development phase, based on a steady rate of development across a 15 year time period. Effects 
during the production phase are also shown. 

Table 38. Average impact on labor income during the development and production phases under 
alternative 3 

Impact Type 
Effects of the Development 

Phase on Labor Income 
Effects of the Production Phase 

on Labor Income 
Direct Effect $370,475 $436,857 
Indirect Effect $79,522 $98,593 
Induced Effect $29,638 $35,183 
Total Effect $479,635 $570,634 

Source: IMPLAN Group LLC 2014 
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Effects on Population  
For the sake of quantitative analysis, if the existing condition of 10,041 residents in Sublette 
County persists and the ratio of number of jobs to number of residents persists, then the 10.8 full- 
and part-time jobs created by the selection of this alternative would result in 8.15 new residents, 
which would be a 0.08 percent increase in population as a result of the selection of this 
alternative. Therefore the selection of this alternative will have little to no measureable effect on 
the total number of residents in Sublette County. 

Based on the proximity of the proposed leasing parcels, any effect on population distribution 
from the selection of this alternative will occur in Sublette County's largest town of Pinedale. 
With an existing condition of about 2000 people residing in Pinedale, and with the maximum 
population effect of 8.15 new residents, the maximum effect on the population of Pinedale would 
be a population increase 0.4 percent. Thus there would be little if any measureable effect on the 
geographic distribution of residents based on the selection of alternative 2. 

Effects on Housing  
If the existing housing condition of Sublette County persists, with 140 housing units available for 
rent and 58 available for sale, the selection of alternative 3 would have a maximum effect of 
decreasing housing availability by 10.8 units, but with a high likelihood of many of the jobs being 
taken by commuters, alternative 3 will not have a measureable effect on supply and demand for 
housing in Sublette County. 

Based on the small demand that alternative 3 would produce on housing, it would have an equally 
small effect on supply and thus will not affect the cost of housing. 

Effects on Employment  
At the beginning of the development period under this alternative, the direct, indirect, and 
induced effects on employment would be low, but would increase as more wells are developed. 
This analysis estimates that alternative 3 would directly support, on average, 3.2 full-time jobs 
each year over the 15 year period during the development phase. The development phase under 
this alternative would indirectly support an average of 1.3 full-time jobs each year within Sublette 
County and would induce another 0.8 full-time jobs. The 3.2 jobs directly created under this 
alternative would be in the mining sector. 

The production phase of wells under alternative 3 would directly support an additional 3.3 jobs, 
on average, every year across the 15 year period. The indirect effect would, on average, support 
1.3 jobs each year and the induced effect would support 0.9 jobs each year. Therefore, the total 
effect on employment during the production phase of alternative 3 would be 5.5 jobs. The 
development and production phases under alternative 3 would support, on average, 10.8 jobs each 
year across the 15 year period. 

The 6.5 jobs directly created through the development and production phases under this 
alternative represents a 0.4 percent increase in mining sector jobs over the 2013 job numbers 
displayed in table 24. The 4.3 indirect and induced jobs created by the development and 
production phases would be service sector jobs, which equates to a 0.14 percent increase in 
service sector jobs over the number of service sector jobs in 2013 displayed in figure 17. 

Assuming that the existing condition of 7,576 jobs in Sublette County remains constant until the 
implementation of this alternative, an increase of 10.8 jobs would mean that this alternative 
would increase employment by 0.14 percent during the 15 year period. 
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The Recreation and Related Resources Specialist Report says that the selection of alternative 3 
has the potential to impact outfitter and guide operations as out-of-state visitors may be deterred 
from visiting the Wyoming Range either by their preference for a more undeveloped backcountry 
experience or by the controversy surrounding this oil and gas development project. With 13 wells 
in the reasonably foreseeable development scenario, alternative 3 has the potential to impact 
outfitter and guide operations and jobs due to effects on out-of-state visitor experiences. With the 
information available at this time, it is not known if agriculture operations and jobs will be 
effected by the selection of this alternative. 

Effects on Income  
According to the IMPLAN input-output model used to estimate economic effects, the selection of 
alternative 3 would produce, on average, $807,332 in total income each year for the 6.5 full-time 
jobs directly created by the development and production phases. The $807,332 in total income 
added equates to a 0.45 percent increase in mining sector income over that which is displayed in 
table 26 and equates to $124,205 in income for each of the jobs directly created, which equates to 
a 9 percent increase in earnings on average per mining job over the 2013 earnings displayed in 
table 26. Selection of this alternative would produce, on average, $178,115 in total income each 
year for the 2.6 full-time jobs indirectly created. This income would be mostly absorbed by the 
service economy and equates to a 0.13 percent increase in earnings for that sector and equates to 
$68,506 in earnings for each of the jobs indirectly created, which equates to a 59 percent greater 
earnings than the average income for the service sector in 2013, based on figure 17 and figure 18. 
This alternative would produce, on average, $64,821 in income for the 1.7 jobs induced by the 
selection of this alternative. This equates to $38,130 in income for each of the jobs induced. 
Induced income would be mostly absorbed by the service economy and the $64,821 equates to a 
0.04 percent increase in total earnings for this sector over the 2013 total earnings displayed in 
figure 18. The average earnings per job induced equates to an 11.5 percent lower wage than the 
average service sector job in 2013 (figure 17 and figure 18). 

The impact of alternative 3 on income would be $1,050,269 each year in direct, indirect, and 
induced income effects. Assuming the existing condition of $420.6 million in total labor income 
has held constant, adding $1,050,269 in labor income each year would translates to alternative 3 
adding 0.25 percent in total labor income each year. 

Effects on Government  
Revenues to local governments under this alternative (assuming an even pace of development) 
would result in collecting an additional $70,676.87 in revenue each year or an additional $1.06 
million in revenues in total over the 15 year period (table 39). As more wells are drilled and 
completed, production increases each year. Assuming an even pace of development, figure 20 
shows the production value for the 15 years of the analysis. Assuming the existing condition, 
where local governments in Sublette County collected $7.8 million in distributions from the state 
in 2014, an increase of $70,676.87 would represent a 0.9 percent increase in this type of revenue. 

Table 39. Net present value of total taxes for a 15-year period* in alternative 3 

Level of Government Federal Mineral Royalties Severance Ad Valorem Total 
Total $2,057,750.62 $987,720.30 $971,258.29 $4,016,729.21 

Federal $1,070,030.32  no data no data  $1,070,030.32 

State $938,334.28 $948,211.49 no data  $1,886,545.77 

Local $49,386.01 $39,508.81 $971,258.29 $1,060,153.12 

* Most wells have a production life of 40 or more years, this analysis focuses on the next 15-year period. 
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Figure 20. Net present value of total production value, alternative 3 

Effects on Traffic  
Based on the location of the parcels for leasing, alternative 3 would have less of an impact on the 
traffic running through the town of Daniel, where the existing traffic condition consists of 400 
heavy trucks daily, than alternative 2 The Recreation and Related Resources Specialist Report 
says that, on average, 70 to 75 truckloads of equipment will need to be moved to a site to drill a 
well and once drilling is completed, that same 70 to 75 truckloads will need to be move off the 
site. The moving of the 70 to 75 truckloads onto and off the drill site will occur within a few 
weeks, according to the Recreation and Related Resources Specialist Report, therefore 75 trucks 
represents the maximum possible number of trucks moving through Daniel in a day, per well 
being drilled. This would represent a maximum increase of truck traffic in Daniel of 18 percent. 
If, on average, one well is drilled each year under this alternative, that would represent an 18 
percent maximum increase in heavy truck traffic in Daniel during two days every year across the 
15 year period. 

Effects on Crime  
In 1995, with relatively little oil and gas activity, there were 125 arrests made. By comparison, in 
2007, with relatively high levels of oil and gas activity, there were 475 arrests made. If the 
existing condition for crime persists in Sublette County, where increases in oil and gas rig activity 
is highly correlated with exponential increases in serious or felony crimes, then it is possible that 
the selection of alternative 3 could increase crime. But based on an average of one well drilled per 
year across 15 years, alternative 3 would add, on average, one rig month per year. Sublette 
County's crime webpage (accessed December 2015) predicts that an increase of 500 rig months 
per year is correlated with a 24 percent increase in the crime rate and they suggest that the 
relationship between rig months per year and crime rates is exponential. Therefore, two rig 
months per year will have little to no measurable effect on crime rates. 

Effects on Social Services  
This alternative will result in an increase in employment in Sublette County of 10.8 jobs and an 
increase in the rig count of one rig month per year. It will also result in an increase in local 
government revenues of $4 million over a 15 year period. The employment and rig count 
measures indicate some increase in the demands for social services. The timing and quantity of 
government revenues generated from this alternative will lag behind the increase in demand, 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

116 

therefore the demand will need to be met through local government reserves or the increase in 
demand will go unmet until the necessary revenues are received. Any increase in demand 
resulting from the selection of alternative 3 would be less than for the selection of alternative 2. 

Effects on Social and Cultural Values 
Through direct, indirect, and induced effects, the selection of this alternative would have the 
second greatest positive impact on jobs, income and population of the alternatives. According to 
the Recreation and Related Resources Specialist Report, this alternative would lead to less 
impacts on recreation access than alternative 2 and less negative impacts to recreation experience 
than alternative 2. The effect to the ranching industry and culture is unknown at this time. 

Effects on Ecosystem Services 
Species Habitat 
The Wildlife Specialist Report for this project suggests that the effect of alternative 3 on species 
habitat would be to disturb 5,324 acres of forested and non-forested habitat. 

Opportunities for Recreation 
According to the Recreation and Related Resources Specialist Report, selecting alternative 3 
would potentially convert 1,664 acres of National Forest from semi-primitive nonmotorized to the 
roaded recreation opportunity classes. 

Forage 
Forage was determined to be an important ecosystem service produced on National Forest System 
lands within the area of analysis. Potential impacts to livestock grazing forage resources were 
reviewed based on where disturbance could occur on capable areas within the project lease 
parcels (Cottle 2015). Total potential annual loss in revenue from grazing fee receipts (prior to 
interim reclamation, assuming $1.69 per animal unit month), could be $28.05 under alternative 3. 
This is based on the further assumption that allowable use standards could be reached before the 
end of the permitted grazing season (as a result of the reduced animal unit month production), and 
that the permittees would then apply for refund of grazing fees. Since provisions of term grazing 
permits prohibit grazing in excess of allowable use standards, even in years when forage 
production is below average, the potential loss of 16.6 animal unit months under alternative 3 
would not result in adverse impacts to vegetation communities on allotment acreage within the 
project area. 

Water Flow Regulation 
According the surface water resources specialist report for this project, there would be no more 
than a 0.2 percent disturbance to any of the watersheds under analysis. 

Air Quality Regulation 
According to the Air Quality Specialist Report for this project, the selection of alternative 3 
would have moderate potential for impacts to the air quality within the area of analysis. 

Fresh Water 
According to the Groundwater Resources report for this project, alternative 3 has less potential to 
negatively impact freshwater resources than alternative 2. 

Building Materials 
Building materials was determined to be a most important ecosystem service produced on 
National Forest System lands within the area of analysis. The reasonably foreseeable 
development scenario included 58 acres of potential surface disturbance within the 39,490-acre 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

117 

project lease parcels. The site-specific locations would be determined in the future and analyzed 
in future analyses at the Application for Permit to Drill stage. The selection of this alternative is 
not anticipated to have a measureable effect on the availability of building materials (Pfeffer pers. 
comm.) and is not analyzed further. 

Fuel 
Firewood was determined to be an important ecosystem service produced on National Forest 
System lands within the area of analysis. Changes to travel management are not proposed. Access 
for fuelwood gathering would remain. The reasonably foreseeable development scenarios 
included 0.4 mile road estimated per well pad access, totaling approximately 10 miles for the 13 
projected well pads across the 39,490-acre project lease parcels. The roadwork would be 
dispersed throughout the project lease parcels and is not anticipated to change access into the 
area. The selection of this alternative is not anticipated to have a measureable effect on firewood 
availability (Pfeffer pers. comm.). Availability of firewood would remain unchanged and is not 
analyzed further. 

Cumulative Effects of Alternative 3 

Past, Present, and Reasonably Foreseeable Activities Relevant to Cumulative Effects 
Analysis 
Table 34 shows the past, present, and reasonably foreseeable activities that are relevant to this 
social and economic cumulative effects analysis. Social and economic cumulative effects would 
result from the incremental effects of alternative 3 when added to the past, present, and 
reasonably foreseeable future actions presented in table 34. Cumulative effects of the alternatives 
within this social and economic analysis are directly linked to the relevant issue and concerns 
identified during scoping. 

Cumulative Effects to Population 
The combination of higher demand for workers in Sublette County, higher wages, and higher 
government revenues as a result of this project and the projects in table 34 should collectively 
deliver higher incentives for the workers in Sublette County to stay and for others to move to the 
County. Therefore, the selection of alternative 3 would add to the positive cumulative effect on 
the population of Sublette County, but based on the number of jobs created by this alternative and 
based on the number of people that commute to Sublette County for work the additive effect of 
this alternative on population would be minimal. 

Cumulative Effects to Housing 
The selection of alternative 3 would not measurably increase the demand for housing in Sublette 
County and would not affect housing prices. Therefore, the selection of alternative 3 would not 
add measurable cumulative effects to the effect on housing produced by projects in table 34. 

Cumulative Effects to Employment 
The activities in table 34 that will occur in the future or will be ongoing should alternative 3 be 
selected will have overlapping effects on employment with alternative 3. The direct, indirect, and 
induced jobs associated with this alternative will add economic opportunity to Sublette County, in 
addition to the opportunities created by the activities in the table. The sum of the direct, indirect, 
and induced jobs associated with ongoing and future activities in table 34 would surpass the 0.14 
percent of total employment that alternative 3 would generate. It is beyond the scope of analysis 
in this document, but the mining operations alone in table 34, along with this alternative, would 
have a cumulative effect on direct, indirect, and induced jobs in Sublette County. With an 
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unemployment rate of just over 3.5 percent in 2013, Sublette County has higher demand for 
workers than the state and the nation. Cumulative effects under alternative 3 would add to this 
higher demand and a majority of that demand would be met by workers not currently residing in 
Sublette County. 

Cumulative Effects to Income 
The selection of alternative 3 would have an additive effect along with the activities in table 34 to 
create a higher demand for workers in Sublette County than for the state and region. This 
cumulative effect on demand for workers would put upward pressure on wages in Sublette 
County. The earnings in Sublette County reflect the fact that the average earnings in Sublette 
County are already about 24 percent higher than the state and 30 percent higher than the country. 
The selection of alternative 3 would add to the cumulative effect of higher wages in Sublette 
County. 

Cumulative Effects to Government Revenues 
The government revenues generated by alternative 3 would have an overlapping effect with the 
government revenues generated by the other mining activities listed in table 34. The end result is 
that Sublette County will continue to collect higher revenues per capita than most other counties 
in the state and nation. 

Cumulative Effects to Traffic 
The traffic generated by the selection of alternative 3 would have an overlapping effect with the 
traffic generated by other activities listed in table 34, but compared to the existing condition of 
400 heavy trucks going through Daniel in a day, the additive effect of alternative 3 on traffic 
would be at most a one-fifth increase in traffic two days out of every year for the next 15 years. 

Cumulative Effects to Crime 
There would be little to no measureable increase in crime if alternative 3 were selected, therefore 
there would be little to no cumulative effects on crime from the selection of this alternative, when 
added to the activities in table 34.  

Cumulative Effects to Social Services 
The government revenues generated by alternative 3 would have an overlapping effect with the 
government revenues generated by other mining activities in table 34. Likewise, the demand for 
social services generated by alternative 3 would have an overlapping effect with demand 
generated by the activities in table 34. The existing condition of demand for social services 
suggests there is a lag between the increases in demand associated with mining activities with the 
increase in government revenues generated by those activities, but that Sublette County and the 
municipalities have been able to generate reserves from ongoing and past activities that could be 
used to meet the increased demands from the selection of this alternative. The selection of 
alternative 3 would result in an additive effect on increased demand for social services, but the 
reserve generated from the activities such as those in table 34 would help to meet the demands in 
a timely fashion. 

Cumulative Effects to Social and Cultural Values 
Through direct, indirect, and induced effects, the selection of this alternative will have the second 
greatest positive impact on jobs, income and population. According to the Recreation and Related 
Resources Specialist Report, this alternative would lead to less impacts on recreation access than 
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alternative 2 and less negative impacts to recreation experience than alternative 2. The effect to 
the ranching industry and culture is unknown at this time. These effects would be in addition to 
the effects of the activities in table 34, therefore the selection of alternative 3 would have positive 
and negative cumulative effects on social and cultural values. 

Cumulative Effects to Ecosystem Services  
Species Habitat 
The selection of this alternative would disturb 5,324 acres of forested and non-forested habitat. 
This would be in addition to any habitat disturbances from the activities in table 34, therefore the 
selection of this alternative could have cumulative effect on species habitat within the area of 
analysis, but the selection of this alternative have less of a cumulative impact on species habitat 
than alternative 2. 

Opportunities for Recreation 
According to the Recreation and Related Resources Specialist Report, selecting alternative 3 
would potentially convert 1,664 acres of National Forest from semi-primitive nonmotorized to the 
roaded recreation opportunity classes. This would be in addition to any changes in the recreation 
opportunity classes as a result of the activities in table 34. Therefore, the selection of alternative 3 
would have a cumulative effect on opportunities for recreation, but that effect would be less than 
if alternative 2 were selected. 

Forage 
The potential loss of 16.6 animal unit months under alternative 3 would not result in adverse 
impacts to vegetation communities on allotment acreage within the project area. 

Water Flow Regulation 
The surface water resources specialist report for this project reports that none of the alternatives 
would contribute to cumulative effects. 

Air Quality Regulation 
According to the Air Quality Specialist Report for this project, the selection of alternative 3 
would have the potential for impacts to the air quality within the area of analysis. This impact 
would be in addition to any of the impacts to air quality from the activities in table 34, therefore 
the selection of alternative 3 would have a cumulative effect on air quality of the area of analysis. 

Fresh Water 
See the “Groundwater Resources” section for information on cumulative effects to fresh water. 

Building Materials 
Alternative 3 is not anticipated to have a measureable effect on the availability of building 
materials within the project area. 

Fuel 
Access to firewood from the existing transportation system is not anticipated to change under this 
alternative. 

Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 
Direct and Indirect Effects 
Under alternative 4 there would be zero wells drilled on the 30 identified lease parcels, therefore, 
there would be no direct effect on the social and economic indicators and measures from 
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management covered in this analysis. Indirect effects could result from directional drilling from 
adjacent lands discussed in the cumulative effects section below. 

This alternative may have some effects on ecosystem services. Information for the effects of this 
alternative on ecosystem services has been drawn from other specialist reports for this project. 
Air quality may have low to moderate potential effects. This alternative would have the least 
potential for negative effects on freshwater resources compared to alternatives 2 and 3. Other 
ecosystem services were determined to not be affected by any of the alternatives, including 
alternative 4. 

Cumulative Effects of Alternative 4 
With zero wells drilled on the project lease parcels, no direct effects would result; however, 
indirect cumulative effects under alternative 4 could occur if directional drilling was pushed to 
adjacent lands. Those effects would include additions to employment, income, government 
revenues, population, and the number of housing units built over the existing condition. The 
selection of this alternative would also include additive, indirect cumulative effects to the cost of 
housing, traffic, crime rates, demand for social services, and social and cultural values. For all 
these resource indicators, quantitative information about these effects is not possible due to a lack 
of information about the number of directional wells that would be drilled under this alternative. 

Information about the cumulative effects of this alternative on ecosystem services was derived 
from the appropriate specialist reports for this project. There would be no cumulative effects to 
species habitat, water flow regulation, fresh water resources, forage, building materials, firewood, 
and recreation opportunities within the project lease parcels. The selection of alternative 4 would 
have the potential for impacts to the air quality within the area of analysis. This impact would be 
in addition to any of the impacts to air quality from the activities in table 34; therefore, the 
selection of alternative 4 would have a cumulative effect on air quality of the area of analysis. 

Recreation and Related Resources 
Introduction 
The Bridger-Teton National Forest is recognized as a nationally significant recreation forest for 
wild lands, wildlife, and watershed values. It has a variety of outstanding recreation settings and 
close to 3 million visitors per year.23 The Bridger-Teton contributes to the Yellowstone region’s 
recreation resource that is shared by other Federal agencies, State and local government, and the 
private sector. There are approximately 1.3 million acres in designated wilderness on the national 
forest and 1.4 million acres of unroaded backcountry. The large expanse of backcountry is one of 
the most valuable and desirable features on the Bridger-Teton for recreation, scenery, wildlife, 
watershed values, and biodiversity. These areas make outstanding opportunities for such popular 
activities as big game hunting, horseback riding, and hiking into remote areas.  

Effects on the recreation setting from potential energy development on the widely distributed 
lease parcels are considered in a broader context. Within the Greater Yellowstone region, as well 
as within the Intermountain Region of the Forest Service, the area surrounding (and including) 
the lease parcels is known for its remote and primitive nature, relatively low human use, and 

                                                      
23 According to the final national visitor use monitoring report (2005) the Bridger-Teton National Forest had 2,860,000 

visits in the 2002-03 survey year, which was adjusted up from earlier estimates. The 2008 report estimated 2,182,000 
visits, and the 2013 report estimated 1,623,000 visits. See additional discussion in the existing conditions section of 
this analysis.  
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opportunities for outdoor recreation, including big game hunting, hiking and horseback riding, 
and snowmobiling. For the purposes of this analysis, the area to be considered includes not only 
the lease parcels but the network of roads, trails, and recreation destinations between them on the 
east slope of the Wyoming Range. Figure 21 on page 134 displays the analysis area for recreation 
resources. 

This analysis will consider potential effects to recreation and related resources associated with 
offering 30 parcels for lease containing approximately 39,490 acres.  

Regulatory Framework 
Bridger-Teton Forest Plan 
The desired conditions for recreation and related resources are described in various goals, 
objectives, and desired future condition descriptions in the 1990 Bridger-Teton forest plan. 
Forestwide goals and objectives relevant to this analysis are listed below: 

• Goal 1.1: Communities continue or gain greater prosperity  

♦ Objectives: 

1.1(e): Provide undisturbed areas for use by outfitter and guide clients, including river 
floaters.  

1.1(f): Provide areas for alpine skiing and commercial ski and snowmobile operations. 

1.1(g): Help reestablish historic elk migration routes to provide increased viewing and 
hunting opportunities for outfitters and clients.  

• Goal 1.2: Safe transportation system meets the needs of commercial users of the Bridger-
Teton National Forest. 

♦ Objective: 

1.2(d): Provide roads and trails for the outfitting and guiding industry. 

• Goal 2.5: A safe road and trail system provides access to a range of recreation opportunities 
and settings. 

• Goal 2.2: High-quality developed recreation facilities exist to serve Bridger-Teton National 
Forest visitors. 

• Goal 2.3: High-quality dispersed recreation opportunities exist to serve Bridger-Teton 
National Forest visitors. 

Several forestwide prescriptions and guidelines are also relevant to this analysis: 

• Recreation prescription: Use the recreation opportunity spectrum to provide a full range of 
recreation opportunities. 

• Access – Roads and Trails:  

♦ Dude Trail Guideline - Particularly in areas with potential for activities causing surface 
disturbance or noise, sensitivity should be displayed towards the need to protect or help 
relocate trails used by dude ranches or other outfitters and guides. 

♦ Special areas protection standard: Surface-disturbing activities will be managed to 
preserve the integrity of these areas. 
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Desired future conditions for the management areas within the analysis area are listed below with 
the desired recreation opportunity spectrum classes:  

• 1B: Commodity resource development.  
Recreation opportunity spectrum classes: roaded natural, semi-primitive motorized and 
semi-primitive nonmotorized  

• 2A: Management emphasis is to maintain or enhance primitive and semi-primitive 
nonmotorized dispersed recreation opportunities.  
Recreation opportunity spectrum classes: Primitive and semi-primitive nonmotorized 
Lease Stipulation Standard - Leases will be issued with a no-surface-occupancy stipulation. 

• 2B: Motorized Recreation Areas.  
Recreation opportunity spectrum classes: Roaded natural and semi-primitive motorized 
with semi-primitive nonmotorized in backcountry 
Lease Stipulation Standard - Oil and gas leases issued in areas classified as primitive, semi-
primitive non-motorized, and semi-primitive motorized will contain a no-surface-
occupancy stipulation, but access corridors for surface occupancy elsewhere may be 
allowed when no other feasible alignments exist. New leases will be issued in roaded 
natural under general National Forest direction. 

• 9A: Developed and Administrative Sites – Focus on developed recreation, campgrounds, 
picnic sites and administrative sites.  
Recreation opportunity spectrum classes: roaded natural 
Lease Stipulation Standard - Leases will be issued with a no-surface-occupancy stipulation. 

• 9B: Special Use Recreation Areas – summer home groups – opportunities for privately 
owned facilities are continued. 
Lease Stipulation Standard - Leases will be issued with a no-surface-occupancy stipulation. 

• 10: Human experiences, big game and wildlife – roaded recreation opportunities where 
they don’t interfere with objectives. 
Recreation opportunity spectrum classes: semi-primitive motorized and semi-primitive 
nonmotorized 
New leases are issued with the appropriate stipulations to require compatibility with other 
resource objectives. 

• 12: Backcountry big game hunting, dispersed recreation and wildlife security areas.  
Recreation opportunity spectrum classes: Semi-primitive nonmotorized with emphasis on 
big game hunting activities and semi-primitive motorized. 
New oil and gas leases will be issued with timing limitation and controlled surface use 
stipulations. 

Laws, Regulations and Other Direction Relevant to Recreation and Related 
Resources 
The following laws and regulation are important to the management of recreation and related 
resources: 

• Wild and Scenic Rivers Act of 1968 

• National Trails System Act of 1968 

• National Forest Management Act of 1976 

• Roadless Area Conservation Final Rule, 2001 
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Methodology 
Recreation Settings and Opportunities 
Changes to the recreation settings can occur due to post-leasing exploration and development 
activities (roads, pipelines, well pads and support facilities such as gravel pits, staging areas and 
gathering facilities) that detract from the quality of recreation opportunities, as indicated by 
changes to the recreation opportunity spectrum class. This may include changes to the physical 
setting of the area, displacement of users (such as visitors avoiding the areas due to exploration or 
development activities), a change in the type of use, or loss of recreation opportunities (such as 
temporary closure or restricted access to areas).  

The Forest Service uses the recreation opportunity spectrum to describe and manage for a variety 
of recreation opportunities that can be enjoyed in diverse settings. A recreation opportunity is 
defined as “the opportunity to participate in a specific recreation activity in a particular recreation 
setting to enjoy the desired recreation experiences and other benefits that accrue” (36 CFR 
219.19). The physical, social, and managerial attributes of a place, when combined, provide a 
distinct set of recreation opportunities. Recreation settings are organized along a continuum of six 
classes: primitive, semi-primitive nonmotorized, semi-primitive motorized, roaded natural, rural 
and urban.  

This analysis considers the degree of change the proposed action and alternatives could have on 
the mapped recreation opportunity spectrum classes within the project area. Table 40 shows the 
recreation opportunity spectrum setting indicators for physical, social and managerial attributes of 
recreation settings.  

Table 40. Recreation opportunity setting indicators 
Physical Social Managerial 
Access (type and mode of travel) 
Remoteness (evidence of 
humans) 
Naturalness 

Social Encounters 
Visitor Impacts 

Facilities and Site Management 
Visitor Management 

Recreation Experiences 
The sights and sounds associated with post-leasing exploration and development activities may 
indirectly impact recreation experiences in the project area. This analysis considers the degree of 
change the proposed action and alternatives could have to the existing recreation opportunities 
and experiences.  

Winter Recreation and Trails 
This analysis considers the effects of winter operations on existing snow trails and winter 
recreation opportunities by measuring the change in miles of groomed snowmobile trails 
potentially impacted by the proposed action and alternatives.  

Aesthetic Values 
This analysis considers the degree of change to the naturalness of the area by measuring changes 
to scenery due to post-leasing exploration and development activities (roads, pipelines, well pads 
and support facilities such as gravel pits, staging areas, and gathering facilities) that detract from 
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the naturalness of the area. Additional discussion of scenery and aesthetic values is included in 
the “Scenic Resources” section of this analysis.  

Off-Forest Recreation Settings and Opportunities 
Off-forest recreation effects are potential effects to the recreation settings on lands adjacent to the 
project area. This analysis considers the degree of change to off-forest recreation settings and 
opportunities. 

Special Areas and Designations  
This analysis considers the degree of potential effects to special areas including wild and scenic 
river eligible streams, inventoried roadless areas, and national trails due to post leasing 
exploration and development activities. Potential effects to special areas are based on the specific 
values and characteristics in the policies and legislation that guide management of these areas, 
which are described below. 

Wild and Scenic Rivers 
Wild and scenic river values are described in the Wild and Scenic Rivers Act of 1968, including 
preservation of certain rivers with outstanding natural, cultural, and recreational values in a free-
flowing condition for the enjoyment of present and future generations (see the National Wild and 
Scenic Rivers System Web site at http://rivers.gov/). 

Inventoried Roadless Areas 
Roadless area characteristics are described in the Roadless Area Conservation, Final Rule (36 
CFR 294 Subpart B 294.11) and wilderness attributes of roadless areas are described in Forest 
Service Handbook (FSH) 1909.12, section 72.1 – Wilderness Evaluation.  

Roadless area characteristics include: 

• High quality or undisturbed soil, water, and air 
• Sources of public drinking water 
• Diversity of plants and animal communities 
• Habitat for threatened, endangered, proposed, candidate, and sensitive species, and for 

those species dependent on large, undisturbed areas of land 
• Primitive, semi-primitive nonmotorized and semi-primitive motorized classes of dispersed 

recreation 
• Reference landscapes 
• Natural appearing landscapes with high scenic quality 
• Traditional cultural properties and sacred sites 
• Other locally identified unique characteristics 

Wilderness attributes include: 

• Natural 
• Undeveloped 
• Outstanding opportunities for solitude or a primitive and unconfined type of recreation 
• Special Features 
• Manageability 

http://rivers.gov/
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National Trails 
National trail values are described in the National Trails System Act of 1968 that authorized a 
national system of trails; this system includes national historic trails that follow travel routes of 
national historic significance. Management of the congressionally designated Lander Cutoff of 
the California National Historic Trail is guided by the Comprehensive Management and Use Plan 
for the California National Historic Trail. Relevant direction from the National Trails System Act 
of 1968 includes:  

SEC. 7. [16USC1246] 

(c) National scenic or national historic trails may contain campsites, shelters, and related-
public-use facilities. Other uses along the trail, which will not substantially interfere with 
the nature and purposes of the trail, may be permitted by the Secretary charged with the 
administration of the trail. Reasonable efforts shall be made to provide sufficient access 
opportunities to such trails and, to the extent practicable, efforts shall be made to avoid 
activities incompatible with the purposes for which such trails were established….Other 
uses along the historic trails and the Continental Divide National Scenic Trail, which will 
not substantially interfere with the nature and purposes of the trail, and which, at the time 
of designation, are allowed by administrative regulations, including the use of motorized 
vehicles, shall be permitted by the Secretary charged with administration of the trail. 

Information Sources 
Analysis was accomplished using ArcMap and relevant Geographic Information System (GIS) 
data layers from the Bridger-Teton National Forest, including trails, roads, recreation sites, 
inventoried roadless areas, recreation opportunity spectrum classes, winter use, and management 
areas. National Visitor Use Monitoring data and on-line visitor information provided by the 
Bridger-Teton National Forest and other local organizations was used to describe existing 
conditions. A review of existing law, regulation and policy relevant to recreation, wild and scenic 
rivers, inventoried roadless area, and National Trails was conducted and relevant sections of the 
forest plan and Forest Service Handbooks are referenced.  

The inventoried recreation opportunity spectrum classifications for the project area and the 
definitions of the classifications from the Bridger-Teton forest plan were used to determine how 
the proposed alternatives could affect the physical, social, and managerial attributes of the 
recreation settings within the project area, and whether potential changes to these settings would 
remain compatible with the desired classifications. The analysis describes the potential changes in 
visitor experience that may result from implementation of the alternatives. 

Affected Environment 
The existing qualities of the area (the essentially wild landscape, large backcountry areas, 
remoteness, relatively few people, fine scenery, and existing recreation roads and trails) provide 
valued opportunities for recreation. Noise, dust, air pollution, and other effects from energy 
development are of concern, as well as the potential for increased traffic on forest roads. 

Recreation Settings and Opportunities 
The existing acreages of recreation opportunity spectrum classes within the analysis area are 
listed below: 

• Primitive: 32,131  
• Semi-primitive nonmotorized: 167,597 
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• Semi-primitive motorized: 27,060 
• Roaded natural: 85,839 

There are large areas of high quality backcountry recreation settings with recreation opportunities 
primarily within the semi-primitive nonmotorized class with corridors of roaded natural class. 
The existing conditions of recreation opportunities and settings can be described in terms of the 
physical, social and managerial attributes of the recreation opportunity spectrum classes.  

Physical Attributes – There are large backcountry areas known for remote and primitive nature. 
Recreation access is good on a minimally developed network of roads (primarily maintenance 
level 2 and 3) and National Forest System trails. 

Social Attributes – The area has relatively low human use, primarily consisting of local residents 
and local outfitter-guide operations. Visitors seek to avoid the crowds that are drawn by other 
major attractions in the area such as Jackson Hole and Grand Teton and Yellowstone National 
Parks; although visitation is increasing as this area is becoming known due to controversy over 
development, and information in several guidebooks. 

Managerial Attributes – Recreation facilities consist of one primitive and one semi-primitive 
campground, dispersed campsites, two rental cabins, basic trailheads, and a summer home group. 
Visitor management is limited to basic road signs, and information kiosks at trailheads. Few 
visitor restrictions, with dispersed recreation allowed throughout the analysis area. 

Recreation Experiences 
Visitors encounter evidence of existing oil and gas development (well pads, fenced areas, 
collection facilities) on BLM-administered public lands and periodically on National Forest 
System lands when traveling along main access routes. Remoteness and low levels of 
development allow for dark night skies with little to no sights and sounds of human presence. 

Winter Recreation and Trails 
Dependable snowpack increases the size of the backcountry as recreation sites are closed and 
roads are not plowed. Some of the roads are used as groomed snowmobile routes. Interest in 
winter recreation is increasing, especially snowmobiling. 

Aesthetic Values 
The landscape has vast areas of high quality, mostly natural-appearing scenery. 

Off-Forest Recreation Settings and Opportunities 
Trailheads on BLM-administered public lands provide access to forest trails. Off-forest recreation 
opportunities are similar to national forest opportunities of big game hunting, horseback riding, 
hiking, and off-highway vehicle travel. 

Special Areas and Designations 
The following special areas and designations exist within the project area: 

• 37.4 miles of wild and scenic river eligible streams (North Piney and Middle Piney Creeks, 
Big Fall Creek and LaBarge Creek) are within the recreation analysis area; approximately 
2/3 mile of the eligible segment of Big Fall Creek, with a potential classification of 
“scenic” is within a lease parcel. 
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• 153,499 acres of inventoried roadless areas are within the recreation analysis area; 177.5 
acres are within lease parcels. 

• 34.9 miles of the Wyoming Range National Recreation Trail and 15.6 miles of the Lander 
Cutoff of the California National Historic Trail are within the recreation analysis area. 
Approximately 1.5 miles of the Wyoming Range Trail and 1.5 mile of the Lander Cutoff are 
within lease parcels. 

The Wyoming Range and Its Sense of Place 
The Wyoming Range forms the divide between the Green River basin and the Snake River 
watershed. It ranges from 7,000-foot sagebrush steppes on the east and the lush valley of the 
upper Hoback River on the north to high peaks in the alpine zone. Wyoming Peak is the high 
point at 11,378 feet. 

The Wyoming Range is mostly backcountry and includes some of the largest roadless area in the 
Bridger-Teton National Forest. The Wyoming Range National Recreation Trail runs for over 70 
miles between Bryan Flat and Snyder Basin, most of it in the high country. This national trail was 
established primarily for hiking and backpacking.  

Developments are few; campgrounds are small and primitive. A few guard stations are available 
for public rental. Most camping is in dispersed sites along the roads. Although the range is vast, 
many places are accessible, within a few miles of the trailhead or a campsite.  

The Wyoming Range has a long history of human uses. Logs for the original structures in many 
small communities at the foot of the mountains came from the forested foothills. Domestic 
livestock have grazed the mountains for over a century. Timber products that have come from the 
Wyoming Range include railroad ties for the Union Pacific when tracks were first laid; the 
historic tie hack camps are still seen in some places. Small coal mines were worked in the early 
20th century; their remains are seen in Deadman Creek, Blind Bull, and on the east side of 
McDougal Gap (Kleinstick mine). Water from this mountain range has long supported ranches 
and towns. Middle Piney Lake, a natural lake, was enlarged with a small dam for irrigation. Part 
of the local economy deriving from the mountains is based on outfitting and tourism. The 
Wyoming Range is known for trophy big game and outfitting has been part of the scene from the 
early days.  

Timbering and oil and gas exploration during the 1960s and 1970s resulted in a road system that 
is now used mainly for recreation. Among the roads used by those driving for pleasure, accessing 
trailheads, or camping at one of the many dispersed sites along the roadways are: 

• McDougal Gap, which passes over the Wyoming Range between Sheep Creek and South 
Cottonwood Creeks; 

• North Horse Creek, which leads to trailheads, a rental cabin, and numerous trails;  

• The Bare Pass road, which runs from Middle Piney Creek to South Cottonwood Creek, 
going over Bare Pass and near the scenic Red Castles; 

• The forks of Horse and Cottonwood Creeks, which dead-end at trailheads and established 
campsites on the east front of the range; and  

• The forks of Piney Creek and LaBarge Creek roads, which include many destinations for 
recreationists. 
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More than a series of attractions, the appeal of the Wyoming Range is its singularity as a place. 
The “feel” of it is different than the nearby Salt River Range or the mountains to the north and 
east; for each person who experiences the range there will be a unique set of reasons why. 
Considered a minor range by mountaineers and part of one’s back door wilderness and place of 
livelihood by many local residents, this range of mountains has been overlooked by the public at 
large. This is increasingly no longer the case. Controversy over development has shone a 
spotlight on the range. So have several guidebooks that serve recreationists looking to avoid the 
crowds.  

“Sense of place” is a term used to describe the largely unquantifiable values that draw people to 
specific landscapes. It goes beyond scenic quality, recreation opportunities, and other factors that 
the Forest Service typically addresses in environmental documents. It is an important component 
of culture and the self-identity of a society, and a major factor in the minds of many of those who 
have responded to public scoping for this analysis.  

Although not quantifiable in the same sense as number of acres or miles of road, the idea of place 
has been studied by social and biological scientists, and there is a growing body of scholarly 
writing about it. A sense of place is specific to the particular area considered. Regardless of 
changing societal ideas, it embodies a set of generally agreed-to meanings that are assigned to 
specific landscapes. The generally held meanings can become deeper over time as a place 
becomes a cultural icon. For example, although our notion of Yellowstone has evolved from a 
poorly understood “pleasuring ground” where bears were fed to entertain the public into a symbol 
of ecological integrity, most people conjure the same images—bears and geysers and forests—as 
they did over a century ago. Together these images signify a place: Yellowstone. A similar sense 
of place abides in the Wyoming Range. Some of the things that contribute to the character and 
sense of place are listed below. 

• Clean water flows from springs and high snowfields into meandering streams. Diverse 
willow flats and deep pools characterize some of these streams and they are therefore 
important fisheries. 

• The diversity of elevations and vegetation types attracts those who enjoy seasonal color in 
the scenery, and contributes to great wildlife habitat, which in turn attracts hunters, and 
wildlife watchers.  

• The sedimentary strata that comprise the range form massive cliffs, with waterfalls and 
cascades, high ridges, and steep dip slopes. Steep, short canyons drain the west slope of the 
range; the east slope is more gentle and forested. 

• There is a sense of vastness in the surrounding landscape with mountain ranges visible on 
all horizons. 

• There is remoteness from large cities and interstate highways, providing quiet, darkness at 
night, and ability to see the stars. 

• The landscape is mostly natural in appearance, with vast areas of wildland terrain, along 
with the pastoral setting of ranches and hay fields and communities that are more outposts 
than towns. Community structures blend with the landscape instead of dominating (this is 
why, when large and incongruent structures are built on ridge tops, there is often a rash of 
letters to the editor bemoaning the loss of character). 

• There is an abiding sense of history—the log cabins of a distinctive style that still remain, 
the gravel roads that were once immigrant trails, the trapper cabins and coal mines and 
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cattle drives that still halt highway traffic. People think of this area as a place where the 
“Old West” lives on. 

• There is a sense of abundance from the land, which can provide posts and house logs from 
the forests, summer range for livestock, or big game for food. A direct connection with the 
land from which we take livelihood and sustenance as well as pleasure. 

• Visitors feel a sense of freedom, with few restrictions on one’s activities, made possible by 
expansive wild lands and a relatively low human population in the area. 

• The area has a harsh and challenging climate, feeding a sense of the toughness of the 
people who live here. 

• There are many traditional recreation activities, including big game hunting, fishing, horse 
packing, hiking and backpacking, car-camping, and general touring along the national 
forest roads and trails; increasing interest in winter sports, especially snowmobiling.  

The lease parcels considered in this analysis comprise a small part of the larger backcountry area. 
However, taken in context of existing leases, which cover much of the east slope of the Wyoming 
Range, they add to the potential for changing recreation settings and attributes of the land that are 
valued by the public. 

Traditional recreation uses and values placed on the Forest were described in a public survey 
conducted by Colorado State University in 2008. Table 41 displays the values attribute results of 
the survey that captured the whole national forest and each county (Clement and Cheng 2008). 
Some of the uses and values that could be affected by oil and gas activity in the analysis area are 
excerpted from the survey (see following tables from the final report, below).  

Table 41. Percent of respondents who allocated monetary values to attributes found in the Bridger-
Teton National Forest (Clement and Cheng 2008) 

Attributes 

Whole 
Sample 

(%) 

Fremont 
County 

(%) 

Lincoln 
County 

(%) 

Park 
County 

(%) 

Sublette 
County 

(%) 

Teton 
County 

(%) 
Aesthetic 75.5 75 71 76 75 79 
Biological Diversity 75.8 72 72 76 75 80 
Cultural 37.3 31 46 34 37 47 
Economic 49.5 59 43 51 36 44 
Future 65.4 66 63 67 57 69 
Historic 46.7 47 40 48 37 55 
Intrinsic 41.1 37 44 39 43 52 
Learning 36.6 33 25 35 37 56 
Life Sustaining 66.8 64 63 66 72 76 
Recreational 77.0 74 76 71 83 89 
Spiritual 29.9 21 34 29 28 44 
Subsistence 29.2 30 31 25 48 29 
Therapeutic 46.4 41 48 40 51 59 

Sublette County residents’ surveys had a higher degree of concern about oil and gas development 
than residents of nearby counties, perhaps a reflection of their recent experience with the energy 
boom. Table 42 displays information from the Colorado State University report (Clement and 
Cheng 2008). 
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Table 42. Percent of respondent’s selecting statements that align with how they feel about oil and 
gas leasing on the Bridger-Teton National Forest (Clement and Cheng 2008) 

Survey Statement 

Whole 
Sample 

(%) 

Fremont 
County 

(%) 

Lincoln 
County 

(%) 

Park 
County 

(%) 

Sublette 
County 

(%) 

Teton 
County 

(%) 
To expand the amount of oil 
and gas leases  

17 19 20 23 5 9 

To decrease the amount of 
oil and gas leases  

16 15 14 9 20 30 

To maintain the amount of 
oil and gas leasing at 
present levels  

35 39 35 43 24 22 

To not have any oil and gas 
leases 

27 23 28 19 51 35 

Don’t know 4 3 3 8 1 4 

Forest Recreation and Local Communities  
The importance of outdoor recreation to communities is underscored by user surveys completed 
in 2013 in support of the 2014-2019 Wyoming State Comprehensive Outdoor Recreation Plan. 
When asked if having recreation areas close to home improves quality of life, 82 percent of 
respondents strongly agreed (Wyoming Department of State Parks and Cultural Resources 2013). 
Quiet and solitude, fishing access, and nature trail opportunities were rated high statewide. 

The analysis area has historically been a place for recreation for local communities in the region. 
Big Piney, Marbleton, Pinedale, Rock Springs, and Green River make up a significant portion of 
visitors to the area, although a drive along some of the major roads would reveal license plates 
from many states. The east slope of the Wyoming Range is considered a place to get away from 
the crowds of Jackson Hole and nearby places; however, the recent increase in population in and 
around the analysis area has already changed visitation patterns. 

An estimated 1.6 million recreation visits occurred on the Bridger-Teton National Forest in 2013, 
down from 2.2 million in 2008 and 2.9 million in 2003, according to the National Visitor Use 
Monitoring reports. About half of these visits were dispersed use (the rest is mostly accounted for 
by campgrounds and visitation to resorts, especially the ski areas). The apparent decrease in visits 
in the 2013 report is likely in part due to a change in survey methodology since this was the first 
year that a contractor was used to conduct the survey. Additionally, the economic recession in 
2008-2013 resulted in some decline in use. However, visitor use levels are now back up and 
likely higher than previous estimates (Merigliano 2015, e-mail communication). Although part of 
the attraction of the Wyoming Range is the lack of crowds seen in the Wind River Range and 
Jackson Hole areas, there is considerable recreation use, especially along popular roads near the 
margins of the range. Table 43 was derived from the 2005 “Spending Profiles of National Forest 
Visitors, NVUM Four Year Report.”  

Residents of counties surrounding the Bridger-Teton National Forest were also surveyed in 2007 
by Colorado State University (Clement and Cheng 2008) to determine their preferences for 
activities and uses of the national forest. Among many questions on the survey, two are of interest 
for assessing the respondents’ recreation patterns on the forest. When asked how many times 
during the previous 12-month period people had visited the Bridger-Teton National Forest, the 
responses indicated a high degree of use, as shown in table 44. 
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Table 43. Data from the Bridger-Teton National Forest visitor survey, 2005 

Number of 
visitors 

annually* 

Percent of visits 
annually from 
those living more 
than 50 miles 
from the national 
forest 

Percent of visits 
annually from 
those living 
within 50 miles 
of the national 
forest 

Estimated annual 
expenditures made 
by all visitors 
(within 50 miles of 
the national forest) 

Estimate of annual 
expenditures made 
by nonlocal visitors 
only (within 50 
miles of the 
national forest) 

2,860,000 33% 67% $94,640,000 $56,960,000 
Data source: Spending Profiles of National Forest Visitors, NVUM Four Year Report (Stynes and White 2005) 

Table 44. Degree of recreation use 
Response Percent 
Did not visit the Forest at all 17 
Visited Forest l or 2 times 21 
Visited the Forest 3 to 5 times 18 
Visited the Forest 6 to l0 times 13 
Visited more than 10 times 32 

Many of the respondents were long-time residents of the counties surrounding the Bridger-Teton 
National Forest. When asked how long they had lived in or near the community where they were 
contacted they answered as shown in table 45. 

Table 45 Length of time residents lived in the area 
Response Percent 
0-10 years 25 
11-25 years 19 
26-50 years 40 
50 or more years 14 

To determine recreational use preferences on the Bridger-Teton, respondents were asked to list 
their preferred modes of travel. Responses by county are shown in table 46. 

Table 46. Preferred modes of travel by county 

Modes of Travel 
Fremont 
County 

Lincoln 
County 

Park  
County 

Sublette 
County 

Teton 
County 

Nonmotorized recreation 84 83 90 93 92 
ATV recreation 49 50 38 41 26 
Four wheel drive 39 30 33 28 27 
Over snow motor 
recreation 

58 68 54 63 42 

Horse packing 85 79 88 90 77 

The figures in the table above are expressed as a percent of the total number of respondents who 
answered “yes” to whether they participated in one of the activities listed. Many people 
participated in more than one activity, so the percentages do not add to 100. 
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In the past decade or more the region’s economy has been driven more by the attractiveness of 
communities as places to live than by tourist dollars (Schechter 2002; Schechter 2006). Because 
of the importance of these economic forces, analysis based on recreational expenditures does not 
capture the entire economic impact of providing recreational opportunities and other amenities on 
public lands. 

People moving to the region are largely responsible for the growth in small businesses and job 
creation and therefore contribute much to the economy. Environmental quality, access to outdoor 
recreation, scenery, wildlife, and open space consistently rank among the top reasons people 
move to the Greater Yellowstone region, of which the Wyoming Range is part (Greater 
Yellowstone Coordinating Committee 2006). The change (increase and turnover) in population of 
the area has brought changes to communities as well as to the recreation settings and what people 
expect from the national forest. The effects of these broader socio-economic changes are covered 
in the socio-economic report. 

Developed and Roaded Recreation  
Developed recreation sites within the analysis area include two campgrounds, two rental cabins, a 
summer home group with 11 recreation residence special use permits, and several developed 
trailheads. Sacajawea and Middle Piney Lake Campgrounds are accessed via the Middle Piney 
Road, as is the summer home tract and a separate isolated private recreational cabin. The historic 
guard station at Snyder Basin is available for public rentals.  

Dispersed Recreation Settings 
The analysis area is served by a trail and road network that gives access to the backcountry and 
destinations such as lakes and dispersed campsites along the roadsides. The dispersed camping 
sites get a fair amount of use in the summer by both anglers and motorized recreationists, with a 
larger number of individuals using the area during the fall hunting season. Numerous 
undeveloped trailheads offer plentiful access points to the unroaded backcountry found in the 
Wyoming Range. Eight outfitter-guides operate in the analysis area, with hunting camps, 
progressive day use, and summer operations.  

Although the Bridger-Teton National Forest has numerous developed recreation sites, resorts and 
camps, and a tremendous wilderness resource, it is especially known for its dispersed recreation, 
particularly roadless backcountry. Many national forests are able to offer visitors only a choice 
between designated wilderness (much of it overcrowded) and roaded, developed settings; there is 
not much large backcountry left. Thus the Bridger-Teton is in a unique position to offer this 
setting in abundance, especially in the Wyoming Range.  

Backcountry areas fill a niche that designated wilderness does not, especially if the agency wants 
to manage wilderness for something other than recreation. In nonwilderness areas, backcountry 
uses can be allowed that do not comply with the Wilderness Act, such as mountain biking, use by 
motorized trail vehicles, winter shelters, and hut systems; the Forest Service can allow for larger 
party sizes and construct facilities such as trail bridges for user convenience. Certain habitat 
manipulation projects, such as prescribed burns to benefit wildlife or installation of fish structures 
in creeks, are compatible in backcountry areas, whereas they might not be in wilderness. 

In addition to roadless backcountry, the Bridger-Teton National Forest has a number of long, 
lightly-traveled roads that offer dispersed camping with no fees or facilities. This is another 
recreational opportunity that the Bridger-Teton offers in abundance that people value, the chance 
to get off by themselves to camp in an established site outside of a campground. Although the 
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national forest has more use every year, much of the visitation is by long-time visitors, and the 
places they frequent are very special to them. For both backcountry travelers and users of the 
roads and dispersed campsites, the opportunity to see wildlife and enjoy scenic settings is very 
important.  

Figure 21 shows the summer recreation resources including the boundary of the analysis area 
(bold outline), primary recreation roads and trails, developed sites, and the location of the lease 
parcels. Figure 22 shows the location of outfitter camps within the analysis area, and surrounding 
areas.  

Commercial Recreation 
Outfitter-guide use has remained stable over the past decade on the east slope of the Wyoming 
Range, with over 5,000 service-days authorized, mostly in the summer and fall. An additional 
1,000 service-days administered by the Greys River District for snowmobiling are partly on the 
east slope of the range, in the Big Piney Ranger District. Permits and uses are summarized in 
table 47. 

Table 47. Outfitter-guide permits and uses 
Type of Use Number of permits 

Summer pack trips/day rides  17 
Fall hunting 18 
Llama packing 1 
Backpacking/hiking/winter camping  5 
Mountain biking  1 
Fishing  6 
Snowmobile tours 4 
Recreation events Variable by year; usually 3-4 

Outfitter-guides and other commercial providers of outdoor recreation contribute significantly to 
revenue generated from the national forest. Gross revenue for commercial recreation on the 
Bridger-Teton National Forest (Taylor et al. 2007) appears in table 48. Figures are from 2006. 

Table 48. Gross revenue recreation (2006) 
Ranger District Gross Sales 

Kemmerer $338,439 
Big Piney $788,586 
Greys River $1,751,498 
Jackson $39,189,555 
Buffalo $11,354,939 
Pinedale $3,681,818 
National Forest Total $57,104,835 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

134 

 
Figure 21. Recreation analysis area and summer recreation resources 
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Figure 22. Locations of outfitter camps 
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The revenue totals above are listed by ranger district. Some outfitter-guides who operate in the 
Wyoming Range have permits administered by other districts, so the above figures do not 
necessarily suggest revenue originating solely on the district indicated. 

Information about the economic impact of commercial recreation on the Bridger-Teton National 
Forest as a whole was gathered by the University of Wyoming (Taylor et al. 2007) for a report to 
the Forest Service. A summary appears in table 49. These figures are for commercial recreation 
only, and are totals for the entire national forest. A more complete analysis of economic impact of 
many sectors of the Sublette County economy is found in the Socio-economic report. 

Table 49. Summary of commercial recreation economic impact 
Measure Amount 
Direct Spending ($) $57,104,836 
Total Economic Activity ($) $82,620,978 
Total Earnings ($) $26,899,905 
Average Earnings Per Job ($) $18,647 
Total Employment (number of jobs) 1,443  

Taylor et al. (2007) state:  
“Given the amount of seasonal range for elk on the BTNF, the Forest directly supports 
about 33 percent of the jobs and income generated by elk hunting in the region. However, 
because more than 76 percent of the elk migration corridors are on the BTNF, its overall 
role in elk hunting is probably significantly greater.”  

Thus commercial and noncommercial hunters, who contribute significantly to local revenue 
(Taylor et al. 2007), depend on healthy big game habitat now provided in the Wyoming Range 
and adjacent BLM lands. This is true forestwide as well as for the area of concern in this 
document. The existing condition of elk herds using the 39,490 acres of lease parcels and 
surrounding area, as well as potential effects on these herds, are described in the wildlife report.  

Winter Recreation 
Recreation settings and use patterns change dramatically by season in the analysis area. Primary 
forest roads become groomed or marked snowmobile trails; very few are plowed, and those that 
are only go to major trailheads. The backcountry provides more solitude as developed recreation 
sites are closed except for rental cabins, which are popular destinations in winter. Winter 
recreation has been on the rise for some time, and is expected to continue. The quality of facilities 
and grooming has increased with the inception of the State’s registration program, something that 
did not exist in 1990 when the forest plan was signed. 

Statewide, the snowmobile program has grown rapidly. In the 1988-1989 winter season, 14,767 
resident permits were sold, and by the 2001-2002 season, 18,625 were sold, which represents a 26 
percent total increase. In the 1996-1997 season, 7,340 nonresident permits were sold, and by the 
2007-2008 season, 35,722 (18,166 non-resident and 17,556 resident) were sold, which represents 
a 170 percent overall increase and an average 23 percent increase per year (Wyoming Department 
of State Parks and Cultural Resources 2008). In the 2011-2012 season, 15,781 resident and 
17,370 nonresident permits were sold (Nagler et al. 2012).  

The east slope of the Wyoming Range is known for its dependable snow pack and attractive 
terrain. Trailheads at North Horse and Middle Piney Creeks are popular season-long. Cross-
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country skiing takes place, originating from these entrance points, and some educational groups 
use the area for avalanche and winter safety training. According to the 2011-2012 Wyoming 
Comprehensive Snowmobile Recreation Report, Summary of Key Findings, 13.5 percent of all 
snowmobiling use in Wyoming occurs in the Wyoming Range (University of Wyoming 2011). 

One of the most popular winter snowmobile use centers is located at the developed trailheads on 
North Horse Creek and Middle Piney Creek, where on weekends during the winter, parking needs 
exceed the capacity of the trailheads, with vehicles and trailers overflowing onto the shoulders of 
adjacent roadways. Snowmobilers using the area come from southwest Wyoming, northern Utah, 
and nearby portions of Idaho, and it is considered regionally significant for meeting demand for 
snowmobiling opportunities. In addition, most of the major roads leading into the Wyoming 
Range from the east give access to snowmobile trails. Figure 23 displays the locations of 
snowmobile trails on the state system. 

Special Areas 
Rivers Eligible for Wild and Scenic River Designation 
Several wild and scenic river candidates originate in the Wyoming Range, including North Piney 
and Middle Piney Creeks, Big Fall Creek, and LaBarge Creek. Big Fall Creek is the only one of 
these creeks that is within one of the lease parcels (WYW173278) being considered in this 
analysis. The potential classification of the segment of Big Fall Creek that is within the lease 
parcel is “scenic.”  

National Trails 
National trails within the analysis area include the congressionally designated Lander Cutoff of 
the California National Historic Trail and the administratively designated Wyoming Range 
National Recreation Trail. The Lander Cutoff of the California National Historic Trail was 
established to commemorate important aspects of American history in the 19th century. The 
Wyoming Range National Recreation trail was established primarily for hiking and backpacking. 
Approximately 1.5 miles of the Lander Cutoff of the California National Historic Trail passes 
through one of the lease parcels (WYW173280), and 1.5 miles of the Wyoming Range National 
Recreation Trail pass through three of the lease parcels (WYW173045, WYW173279, and 
WYW173280) being considered in this analysis. 

Administratively Designated Areas 
Big Fall Creek, in addition to being eligible as a scenic river, has been designated a special area 
on the Bridger-Teton due to its unique hydrologic and geologic attributes. 

Figure 24 displays the locations of eligible rivers, the Big Fall Creek special area, and the 
Wyoming Range National Recreation Trail. Eligible streams are color-coded to display their 
potential classification (wild, scenic, or recreational). 
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Figure 23. Winter recreation resources (winter trailheads and groomed snowmobile routes) within the 
recreation analysis area 
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Figure 24. Special areas in relation to the recreation analysis area and lease parcels 
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Inventoried Roadless Areas 
All or parts of five inventoried roadless areas exist within the analysis area and 177.5 total acres 
of these areas are slightly overlapped by parcel boundaries. About 74 percent of the acres 
overlapped by lease parcels are under a no-surface-occupancy stipulation in the 1990 forest plan. 
For this analysis, the inventoried roadless areas are the “special areas” identified in the 
nationwide Roadless Area Review and Evaluation (RARE-II) completed in 1983 and subject to 
the 2001 Roadless Area Conservation Rule. For forest plan revision, the roadless area inventory 
was being updated and corrected where necessary, but these are the roadless areas of record to 
which the 2001 Roadless Area Conservation Rule applies. Until a public process is completed for 
updating the inventory, this remains the official inventory of roadless areas for the Bridger-Teton 
National Forest. Figure 25 depicts the locations of inventoried roadless areas within the analysis 
area. Each inventoried roadless area is described according to characteristics that pertain to its 
potential as wilderness in the following discussion. 

Riley Ridge (Inventoried Roadless Area 3003, 17,600 acres) 
An estimated 1,602 acres within the area are currently roaded and covered by existing active 
leases. Closed roads, unauthorized off-highway vehicle trails also exist within the area. Riley 
Ridge does not overlap with any of the lease parcels being considered in this analysis. About 80 
percent of the area remains roadless; some of the active leases have stipulations for no surface 
occupancy.  

Characteristics that pertain to wilderness potential in the Riley Ridge Inventoried Roadless Area 
are as follows: 

• Natural and Undeveloped Character – Moderate: The breakdown of acreage in each 
recreation opportunity spectrum physical setting shows that 80 percent of the area is within 
the semi-primitive nonmotorized setting, 10 percent in semi-primitive motorized, and 10 
percent in the influence of open roads and classified as roaded natural. Numerous 
unauthorized four-wheel-drive routes are found in the vicinity; energy exploration and 
development has left its mark on the area. 

• Outstanding Opportunities for Solitude and Primitive, Unconfined Recreation – Low 
to Moderate: This is a small area from which the sights and sounds of nearby gas field 
development are currently evident. It is isolated from larger wildlands by forest roads, and 
there is existing unauthorized motorized trail use in the area.  

• Special Features and Values – Low: No special features or values related to wilderness 
have been identified in this area. 

• Manageability – Low: This area would be difficult to manage as wilderness due to its 
small size and proximity to areas with incompatible management (both within the Bridger-
Teton National Forest and on nearby private and BLM lands); open country and terrain 
would make it difficult to prevent incompatible recreation uses or to screen visitors to the 
area from nearby oil and gas operations. 
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Figure 25. Recreation opportunity spectrum and inventoried roadless areas 
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North Mountain (Inventoried Roadless Area 3004, 8,564 acres) 
An estimated 5,972 acres (70 percent) of the inventoried roadless area remains unroaded although 
all of the area is covered by existing leases. North Mountain Inventoried Roadless Area does not 
overlap with any of the lease parcels being considered in this analysis.  

Characteristics that pertain to wilderness potential in the North Mountain Inventoried Roadless 
Area are as follows: 

• Natural and Undeveloped Character – Moderate: The breakdown of acreage in each 
recreation opportunity spectrum physical setting shows that 60 percent of the area is semi-
primitive nonmotorized. One semi-primitive motorized corridor exists; the rest is developed 
and roaded.  

• Outstanding Opportunities for Solitude and Primitive, Unconfined Recreation – Low 
to Moderate: This is a small area from which the sights and sounds of nearby gas field 
development are evident, and it is isolated from larger wildlands. There are unauthorized 
primitive roads and four-wheel-drive routes leading from adjacent BLM lands. 

• Special Features and Value – Moderate: North Mountain is a local landmark with access 
to the top; the area contains some crucial winter range for bighorn sheep. Views across the 
Upper Green River basin to the Wind River Range are outstanding. 

• Manageability – Low: This area would be difficult to manage as wilderness due to its 
small size and proximity to areas with incompatible management (both within the Bridger-
Teton National Forest and nearby private and BLM lands). 

Little Cottonwood (Inventoried Roadless Area 3006, 5,459 acres) 
Existing roads dissect this area and a small part of it is covered by existing leases. About 2.3 acres 
of this area overlaps slightly with lease parcel WYW173044.  

Characteristics that pertain to wilderness potential in the Little Cottonwood Inventoried Roadless 
Area are as follows:  

• Natural and Undeveloped Character – Moderate: The area is nearly all semi-primitive 
motorized or roaded.  

• Outstanding Opportunities for Solitude and Primitive, Unconfined Recreation – Low: 
This is a small area from which the sights and sounds of human activities are evident, and it 
is isolated from larger wild lands. There are unauthorized primitive roads and four-wheel-
drive routes leading from adjacent BLM lands and from the Bare Pass Road. 

• Special Features and Value – Moderate: The Red Castles are unique on the Bridger-
Teton with their towers and cliffs and deep red color. Views of Lander and Triple Peaks, 
Wyoming Peak and the southern Wyoming Range, as well as across the Upper Green River 
basin to the Wind River Range, are outstanding. Extensive aspen stands west and north of 
Red Castles are of significance in a part of the national forest that has smaller aspen areas 
than some others. 

• Manageability – Low: This area would be difficult to manage as wilderness due to its 
small size and existing roads. 
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South Wyoming Range (Inventoried Roadless Area 3005, 76,191 acres) 
Two lease parcels considered in this analysis (WYW173045 and WYW173281) overlap this 
roadless area with a total of 22.1 acres.  

Characteristics that pertain to wilderness potential in the South Wyoming Range Inventoried 
Roadless Area are as follows: 

• Natural and Undeveloped Character – High: The breakdown of acreage in each 
recreation opportunity spectrum physical setting shows that 15 percent of the area is 
primitive, 60 percent semi-primitive nonmotorized, and 20 percent semi-primitive 
motorized, with the remainder included in zones of influence near roads. For the most part 
the area is natural and appears undisturbed. Changes to vegetation vigor, species mix and 
amount of exposed soil in the higher elevations (due to past sheep grazing) would not be 
evident to the casual visitor. The most obvious alterations to the natural character of this 
area come from a few places where illegal off-highway vehicle routes are creating 
permanent scars. Electronic structures are visible on Coffin Mountain. 

The area extends from McDougal Gap to the southern end of the Wyoming Range and west 
to the corridor of the Greys River. This area is steep and rugged, with a few trails giving 
access to the crest. It is managed for sheep grazing, wildlife habitat, and backcountry 
recreation, including a trail to Wyoming Peak, the highest point in the range.  

• Outstanding Opportunities for Solitude and Primitive, Unconfined Recreation – High: 
Except for early in the hunting season, there is a good chance of seeing no one else on all 
but the most popular trails. There are some areas that offer cross-country travel and require 
navigation skills, but these are high, open parks from which landmarks are easily seen. 
Steep and rough terrain, creek fords, and essentially wild country offer a high degree of 
challenge in most areas, yet one is never more than 10 miles from a trailhead. The southern 
Wyoming Range is very remote from highways and communities, but once you are there, it 
is a relatively narrow range from which roads, timber harvest areas, and other nearby 
activities can be seen. Because the range is steep and narrow, it is possible to reach the crest 
from a road and trailhead within three to four miles in most places.  

• Special Features and Values – High: Wyoming Peak, at 11,378 feet, is the highest point in 
the range. Trails from Middle Piney and Shale Creeks lead to the site of an old lookout 
tower on top. Several other peaks exceed 11,000 feet. The Wyoming Range National 
Recreation Trail passes through the area from McDougal Gap to the Middle Fork of South 
Piney Creek, which is its southern end. Part of the area is range for native bighorn sheep. 

This area has distinctive scenic character. Numerous cascades and waterfalls and scenic 
vistas from the highest peaks characterize the Wyoming Range. Multi-colored bands of 
sedimentary rock add interest to mountainsides, and the distant views from high points such 
as Wyoming Peak are spectacular. 

• Manageability – High: This area is large and remote enough to be managed as wilderness. 
The boundary comes quite close to existing roads but there is some vegetation and 
topographic screening in many areas and the roads appear distant from the top of the 
divide. Most of the area is shielded from the sounds of human settlement; the upper Green 
River Valley is visible from the crest but developments are distant. Forest system roads give 
access to many trailheads in the area and very little of it is affected by lack of public access 
across private land. 
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Grayback (Inventoried Roadless Area 3007, 315,647 acres) 
Nine lease parcels considered in this analysis slightly overlap the boundary of this roadless area 
for a total of 153 acres (WYW172851, WYW172853, WYW172354, WYW172856, 
WYW173039, WYW173035, WYW173036, WYW173282, and WYW173045). 

Characteristics that pertain to wilderness potential in the Grayback Inventoried Roadless Area are 
as follows: 

• Natural and Undeveloped Character – High: The breakdown of acreage in each 
recreation opportunity spectrum physical setting shows that 30 percent of the area is 
primitive and 50 percent semi-primitive nonmotorized. The largest inventoried roadless 
area with wilderness potential on the Forest, Grayback includes its namesake Grayback 
Ridge, the Hoback Range, and the northern Wyoming Range to McDougal Gap. The 
evidence of past livestock grazing is found in shale gullies north of Mount McDougal and 
in the reduced species diversity in places like Pickle Pass, Blind Bull summit, the hills 
above Roosevelt Meadows, but most of the changes to vegetation are not obvious to the 
typical visitor, and natural ecological processes have resulted in improving trends.  

Most of the area appears natural. There is little sign of an old airstrip near Blind Bull 
Summit but there are some closed roads in the Blind-Bull Silver Mine area that are still 
visible. The Telephone Pass off-highway vehicle trail is within the area; pioneered vehicle 
tracks are beginning to create some visible scars in that area. 

• Outstanding Opportunities for Solitude and Primitive, Unconfined Recreation – High: 
Except in popular hunting locations early in the fall there is a very good chance of seeing 
few to no other parties on most of the trails here. Outstanding opportunities for backcountry 
hunting are offered by the large, remote area and the wildlife it supports.  

Some of the most remote parts of the Bridger-Teton National Forest backcountry are within 
the Grayback area. A good trail system penetrates this area but there are many places where 
cross-country travel is possible, with the need to route-find, ford creeks, and travel over 
rough and steep terrain. 

• Special Features and Values – High: The upper Hoback and Little Greys Rivers and 
several of their tributaries are eligible for inclusion in the National Rivers System. The area 
includes Deadman Mountain, Hoback Peak, and Mt. McDougal, high landmarks of the 
northern part of the range.  

Grayback Ridge is a landmark of scenic and historic importance, associated with Theodore 
Roosevelt, who once hunted in the area. The Wyoming Range National Recreation Trail 
passes through the area from Bryan Flat to McDougal Gap. Nearly all of the area has 
distinctive scenic character, with ridges, cliffs, and multi-colored rock formations, 
waterfalls, aspen stands, and extensive subalpine wildflower parks. The area is well known 
for big game, especially trophy mule deer, and parts of it are home to scattered small bands 
of bighorn sheep. 

• Manageability – High: This area is large and remote enough to be managed as wilderness. 
The boundary comes quite close to existing roads but there is some vegetation and 
topographic screening. Most of the area is shielded from the sights and sounds of human 
settlement. Forest system roads give access to many trailheads in the area and very little of 
it is affected by lack of public access across private land. 
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East Slope Wyoming Range Management Areas 
The analysis area includes six management areas. Small developed sites, the corridors of scenic 
roads for touring and camping, streams and lakes, and backcountry areas with trails used for both 
motorized and nonmotorized recreation are found throughout the analysis area. Table 50 shows 
the breakdown of recreation settings for each management area, using the recreation opportunity 
spectrum. 

Table 50. Recreation opportunity spectrum settings that exist in the analysis area 
Recreation 
Opportunity  
Spectrum Class Setting and Description 
Primitive (P) Physical: Remote, unmodified, natural area of at least 5,000 acres. 

Managerial: Few signs, few rangers, no motorized travel. 
Social: Very high probability of solitude; closeness to nature; self-reliance; little 
evidence of people. 

Semi-primitive 
Nonmotorized 
(SPNM) 

Physical: Predominately natural; rustic improvements to protect resources. More 
than 2,500 acres. 
Managerial: Minimum signing, some encounters with rangers. Motorized travel 
prohibited. 
Social: High probability of solitude, closeness to nature; some evidence of others. 

Semi-primitive  
Motorized (SPM) 

Physical: Predominately natural; rustic improvements to protect resources. More 
than 2,500 acres. 
Managerial: Minimum on-site controls with some restrictions; motorized off-highway 
vehicles allowed. 
Social: Moderate probability of solitude; motorized use noticeable. 

Roaded, Natural 
(RN) 

Physical: Natural with nodes and corridors of development and rustic, small-scale 
resorts. 
Managerial: Obvious signs of on-site management (information and regulations).  
Social: Moderate evidence of human sights and sounds; concentration of users at 
campsites. 

The following paragraphs summarize the recreation opportunities, places of public concern as 
reported by Clement and Cheng 2008, and existing and potential special areas in each of the six 
management areas. 

Management Area 12 – LaBarge Creek 
This 96,238-acre management area includes LaBarge Creek (a candidate recreational river and 
important cutthroat trout fishery), Commissary and Mahogany Ridges, the historic Lander Cutoff 
of the California National Historic Trail, Big Fall Creek (a special geological/hydrological area as 
well as an eligible scenic river), and the Tri-basin divide, a regional landmark. It contains big 
game habitat, history, moderate development (for the Kemmerer Ranger District) and moderate 
use, important Colorado cutthroat trout waters, two rental guard stations, a Wyoming Game and 
Fish Department cabin, dispersed camping sites along roadways, and areas with past timber 
harvest and associated roads. Figure 26 shows that 51 percent of the management area is in the 
semi-primitive nonmotorized setting, 13 percent is semi-primitive motorized, 12 percent is 
primitive, and 24 percent is roaded. 832.6 acres of the lease parcels fall within this management 
area. The lease parcel acreage is primarily in the roaded natural setting, with a semi-primitive 
non-motorized setting along the corridor of Big Fall Creek. The lease parcel acreage covers less 
than 1 percent of the management area acreage.  
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Figure 26. Percentages of recreation settings in Management Area (MA) 12 

Management Area 23 – Upper Hoback 
This 59,000-acre management area includes portions of the Wyoming Range National Recreation 
Trail. Roads constructed for energy development and timber harvest are generally open to public 
travel and recreation opportunities are numerous. Small portions (646.5 acres) of three lease 
parcels overlap this area, within roaded natural and semi-primitive non-motorized settings. This 
represents approximately 1 percent of the management area acreage; the bulk of the lease parcel 
acreage is in Management Area 24. Although small, this area is known for big game hunting 
opportunities and scenic quality, and is home to three outfitter and guide operations and five 
outfitter and guide authorized sites. Management Area 23 encompasses the Upper Hoback river 
drainage and Nobel Basin, and offers approximately 48 miles of open motorized routes. The 
Upper Hoback River is an eligible scenic river and offers access to over 20 miles of nonmotorized 
trails, primarily in the western and north portions of the management area. The higher elevation 
portion of the management area is unroaded backcountry and offers numerous opportunities for 
nonmotorized recreation in the Grayback Roadless area. The eastern portion of the management 
area, the Nobel Basin area, has a high concentration of motorized routes, and due to the rolling 
and gradual terrain experiences, a high degree of illegal, off-route, motorized use. Although 
recreation uses do occur year round, use peaks in the fall hunting season and sees minimal over-
snow vehicle use in the winter. Figure 27 shows that 40 percent of the management area is in the 
semi-primitive nonmotorized setting, 24 percent is semi-primitive motorized, 21 percent is 
primitive, and only 12 percent is roaded.  

Management Area 24 – Horse Creek 
This 73,828-acre management area, known for big game hunting opportunities, winter recreation 
and scenic quality, includes the forks of Horse Creek, the forks of Beaver Creek, the Central 
Wyoming Range and Blind Bull summit, and part of the Wyoming Range National Recreation 
Trail. There is a fair amount of roading in the area as a result of past timber harvest. The higher 
elevation portion of the management area is unroaded backcountry and offers numerous 
opportunities for nonmotorized recreation in the Grayback Roadless area. Historic trails and 
remains of tie-hack operations exist in the area. North Horse Creek, particularly along the lower 
roaded segment where many dispersed campsites exist, was noted as a place of special interest to 
area residents (Clement and Cheng 2008).  
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Figure 27. Percentages of recreation settings in Management Area (MA) 23 

Recreation in the management area occurs year round. A moderate amount of dispersed camping 
occurs in the summer and becomes more popular in the fall during the big game hunting seasons. 
In the winter and spring, the area is popular for winter sports, both snowmobiling and 
backcountry skiing. A groomed snowmobile trail extends from the national forest boundary at 
North Horse Creek over the Wyoming Range into the Blind Bull drainage of the Greys River 
Ranger District. A warming hut is on top of the summit. Plans are in progress for the historic 
Sherman Guard Station to be available to the public for rent in the future, and there are numerous 
outfitters, both hunting based and environmental education based, that have camps along the 
flanks of the Eastern Wyoming Range. Figure 28 shows that 61 percent of the management area is 
in the semi-primitive nonmotorized setting, 2 percent is semi-primitive motorized, 10 percent is 
primitive, and 27 percent is roaded. There are 20 lease parcels in the management area totaling 
27,377.1 acres within the “roaded natural” and “semi-primitive nonmotorized” recreation 
settings. The lease parcel acreage represents 37 percent of the management area acreage. 

 
Figure 28. Percentages of recreation settings in Management Area (MA) 24 
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Management Area 25 – Cottonwood Creek 
This 48,552-acre management area includes South and North Cottonwood Creeks, McDougal 
Gap, Mount McDougal, and the Wyoming Range National Recreation Trail. There are moderate 
development levels (along the range front) and moderate use, big game habitat, and backcountry 
(South Wyoming Range Inventoried Roadless Area) with well-developed trails. Recreation use of 
the Cottonwood drainages occurs year round, and it is becoming more popular for snowmobiling. 
The North and South Cottonwood areas provide opportunities for dispersed camping and day use, 
off-highway vehicle use, fishing, hiking, picnicking, mountain biking, driving, and special use 
activities. The Bare Pass Road (Forest Road 10146) is a very scenic drive with the unique Red 
Castles, large, deep beaver ponds, and views of the Wyoming Range from Darby Mountain to 
Triple and Lander Peaks. Area residents noted the Soda Lake area as an important recreation area. 
Figure 29 shows that 53 percent of the management area is in the semi-primitive nonmotorized 
setting, 8 percent is semi-primitive motorized, 12 percent is primitive, and 27 percent is roaded. 
There are nine lease parcels in the management area totaling 5,765 acres. The lease parcel acreage 
falls primarily within the “roaded natural” setting, and two of the lease parcels are within the 
“semi-primitive nonmotorized” recreation settings. The lease parcel acreage represents 11 percent 
of the management area acreage. 

 
Figure 29. Percentages of recreation settings in Management Area (MA) 25 

Trails in the area are used mainly by horseback riders and hikers, but are also open for mountain 
biking and nonmotorized uses. The trails receive more use in the fall hunting season than in the 
summer. There are several tie hack cabins in the area, part of the Old Indian Trail, and the 
remains of coal mines and the structures associated with them. An outfitter camp is located within 
the analysis area approximately 1 mile from the northern analysis area boundary along Nylander 
Creek. 

Management Area 26 – Piney Creeks 
This 100,518-acre management area includes the main forks of Piney Creek, Middle and North 
Piney Lakes, the Wyoming Range Trail and Wyoming Peak. North and Middle Piney Creeks are 
eligible for protection under the Wild and Scenic Rivers Act, and much of the high country is 
within the South Wyoming Inventoried Roadless Area. There are smaller inventoried roadless 
areas along the eastern border of the national forest. Development levels are low but there is 
moderate use and backcountry with well-developed trails. Concentrated use occurs in the Middle 
Piney area (campgrounds, dispersed campsites, summer homes, and other uses) along with high-
energy development levels in the southern end of the management area. This management area is 
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also popular for snowmobiling. Important winter ranges for bighorn sheep present opportunities 
for people to see them from the roads and trails.  

Recreation in the Piney Creek drainages occurs year round. In the summer and fall, the area is 
popular for dispersed roadside camping, angling, horseback riding, hiking, and big game hunting. 
There is an area of permitted summer homes in the Middle Piney drainage, and the Sacajawea 
and Middle Piney Lake developed campgrounds are in the drainage. North Piney Lake is a 
popular summer destination; a well-maintained off-highway vehicle trail provides access to the 
lake, providing a unique opportunity for motorized recreationists. The South Piney drainage and 
Snyder Basin in the southern part of the management area are very popular during the fall hunting 
season. The historic Snyder Guard Station is available for rent through the Forest Service and has 
recently been remodeled.  

Numerous hiking trails in the area are suitable for nonmotorized recreationists and offer 
opportunities for wildlife viewing, scenic waterfalls, and access to the Wyoming Range crest and 
the Wyoming Range National Recreation Trail. Area residents noted Middle Piney Lake and 
Wyoming Peak and the surrounding area as particular places of interest (Clement and Cheng 
2008), although most of this management area contains places residents value. 

There is a cluster of three lease parcels in the Snyder Basin area and one parcel on the north end 
of the management area. The total acreage within the lease parcels is 4,703.1, primarily within the 
“roaded natural” setting, with some in the “semi-primitive nonmotorized,” setting. The lease 
parcel acreage represents less than 5 percent of the management area acreage. Two parcels 
overlap the southern end of the Wyoming Range Trail.  

Figure 30 shows that 51 percent of the management area is in the semi-primitive nonmotorized 
setting, 10 percent is semi-primitive motorized, 31 percent is primitive, and 8 percent is roaded. 

 
Figure 30. Percentages of recreation settings in Management Area (MA) 26 

Management Area 32 – Lower Greys River 
This 142,400-acre management area features the Little Greys River Anticline and a portion of the 
Wyoming Range National Recreation Trail. The Greys River is eligible for inclusion in the Wild 
and Scenic Rivers System and is managed to protect its recreational and scenic values. A small 
portion (132.2 acres) of one lease is within this management area. The lease parcel acreage falls 
within the roaded natural setting, and represents less than 1 percent of the management area 
acreage. Management Area 32 encompasses one of the most heavily used dispersed recreation 
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corridors in the Wyoming Range along the Greys River Road. This management area sees 
recreational use yearlong, as the Greys River Road is plowed in the winter and acts as a main 
snowmobile arterial route. There are three historic guard stations available for rent in the 
management area: Meadows, McCain, and Deer Creek. In the summer, recreation use focuses on 
dispersed camping along the roadside, stock and foot trail use, and approximately 15 miles of off-
highway-vehicle trails, including the Telephone Pass motorcycle trail.  

Management Area 32 includes sections of the Wyoming Range National Recreation Trail and 
provides opportunities for solitude in the primitive and semi-primitive nonmotorized areas along 
the crest of the Wyoming Range and in the Salt River mountain range. This management area 
receives a high degree of use year round, with use cumulating in the fall hunting season. There 
are eight outfitter and guide camps in the management area; however, with the ease of access to 
the area, it sees a high degree of non-guided hunters. The groomed snowmobile trails within 
Management Area 32 connect the communities of Alpine and Afton and provide access to the Big 
Piney Ranger District’s main winter trailheads of Horse Creek and Middle Piney. A private 
inholding within Management Area 32 functions as a lodge and restaurant that is open all year 
round and provides recreationists a warm place out of the cold in the winter. The groomed 
snowmobile trails access the Blind Bull warming hut and access premier ungroomed snowmobile 
terrain. Figure 31 shows that 54 percent of the management area is in the semi-primitive 
nonmotorized setting, 9 percent is semi-primitive motorized, 21 percent is primitive, and 4 
percent is roaded. 

 
Figure 31. Percentages of recreation settings in Management Area (MA) 32 

Environmental Consequences 

Alternative 1: No Action/No Leasing 
Direct, Indirect, and Cumulative Effects 
There would be no direct, indirect or cumulative effects on hunting opportunities, scenery, 
recreation settings, character of the land, special areas, recreation uses or facilities on BLM or 
private lands, and no introduction of noise or unnatural lighting as a result of the no-action/no 
leasing alternative. However, activity in the area could occur as existing suspended leases are 
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developed and any of the effects described in this analysis could occur; existing leases do overlap 
with inventoried roadless areas or the corridors of eligible wild and scenic rivers. For areas not 
within existing leases, the Wyoming Range Legacy Act withdrew the Wyoming Range (see 
Withdrawal Area Map on page 21) from disposition under laws relating to mineral and 
geothermal leasing; therefore, there will be no future leasing actions and effects from the 
withdrawn area. 

Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 
Alternative 2 includes forest plan leasing stipulations and additional mitigation measures to 
protect recreation and related resources (table 6). These mitigation measures address effects to 
recreation access and opportunities and characteristics important to inventoried roadless areas, 
such as scenic quality, wildlife, and watershed resources. 

Direct and Indirect Effects to Recreation 
There would be no direct effects to recreation from authorizing leasing. Potential indirect effects 
on the recreation setting from roads, pipelines, well pads, and support facilities such as gravel 
pits, staging areas and collection facilities, sights and sounds of oil and gas activities, hazards 
from leaks, and effects of winter operations on existing snow trails could all occur under 
alternative 2. Using the reasonably foreseeable development scenario, a range of effects could 
occur.  

Wells and associated pads, tanks, roads, and pipelines would change the scenic character and 
recreation setting for at least some of the area being analyzed.  

The miles of road associated with these wells (half of which would use existing roads) could 
change the recreation setting in some areas. Whether this change is permanent or temporary 
depends on whether exploratory wells become producing wells and if the mitigation measures 
employed for effectively closing roads are no longer needed. It is possible that new and 
reconstructed roads that are currently closed could be left open for public use (if determined 
consistent with the travel planning process, and with forest plan road density guidance), thus 
permanently changing the recreation setting in those areas.  

Increased development may also increase the potential for illegal motorized use that impacts the 
recreation setting. Historically, there has been an increase in illegal motorized use near well pads 
and along pipelines. Pipelines in particular, even when rehabbed or barricaded are easily 
circumvented and pipeline routes that have been cleared through timber become inviting and 
heavily used illegal off-highway vehicle routes (Greenwood 2015). 

Exploration could include considerable heavy industrial traffic, with an average of 70 to 75 
truckloads to move a typical drill rig to a site, and noise from the drilling operation itself. This 
effect would probably not last longer than a few weeks per well, but it would likely take place 
during the time that most recreation use occurs in the summer and fall.  

Field production could include lighter traffic than the site construction and drilling phases, but 
industrial and truck traffic could still be considerable. Some of this depends on the feasibility of 
monitoring well sites remotely and how frequently maintenance such as saline water or 
condensate removal would be needed. In addition to the effects of traffic, national forest visitors 
would be aware of the presence of gas wells by the sight of pumps, condensate tanks and other 
support facilities, flaring on occasion (involving bright lights, and noise, although use of “green” 
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well completions would minimize this), and in the case of a tight gas sand development, 
hydraulic fracturing to release trapped gas into the wells. 

New Roads and Pipelines: According to the reasonably foreseeable development scenario for 
alternative 2, about 9.6 miles of new road could be constructed. It is possible that approximately 
3,040 acres could be converted from semi-primitive backcountry to a roaded setting. This figure 
would be the maximum possible under this alternative and it should be noted that this is very 
unlikely to occur since some of the new roads could be in places already classified as roaded 
natural due to their proximity to existing roads. Roaded natural recreation settings are corridors of 
¼ to ½ mile on either side of open roads. It is most likely that some area less than 3,040 acres 
could be converted, but it is not possible to predict the amount without knowing the locations of 
proposed roads.  

The short-term and long-term effects could differ depending on whether recoverable energy 
reserves are found. New exploration roads could be made available for public traffic, converted to 
trails, or recontoured, depending on the management objectives consistent with travel planning 
for the area. Based on past exploration work conducted within the Bridger-Teton, most roads that 
would be built or upgraded would be high-standard roads with a gravel surface that could be used 
all year. With a 40-year or greater life expectancy for each well developed, these roads would 
remain on the landscape for at least that time period, and possibly beyond if they are deemed 
necessary as part of the national forest transportation system.  

Other Possible Effects on the General Recreation Setting: The introduction of noise, drill rig 
lights, dust, and air pollution would be temporary during exploration, and longer term (average of 
2 to 40 years) if the field is developed and production occurs. Dust and drilling noise would 
probably be most significant during the exploration and development phase and greatly reduced 
during the production phase. Full field development could have a significant effect on the general 
setting, due to the sights, sounds and odors associated with gas field production. Some of these 
effects can be mitigated with modern technology. As an example, the flaring that takes place on 
existing gas wells during initial production testing and potentially during occasional well 
maintenance can involve bright flames that would be visible from long distances. With the use of 
“green” well completions flaring would be minimized. However, green completion may be 
limited by access to pipelines. Flaring, when it does occur, is a very short-term activity. Part of 
the recreation setting that is valued in the Wyoming Range is the quiet and the remoteness from 
the sights and sounds of human development, clean air, and clear night skies. Without adequate 
mitigation, industrial development could intrude on this setting. Also, based on reports from other 
national forests with active oil and gas production, minor spills and leaks of gas are a common 
occurrence.  

Existing recreational uses of closed or little-used roads such as hiking, horseback riding and, 
where allowed, motor vehicle use, would be displaced if oil and gas traffic occurred on them. 
Safety would be a concern, especially in fall when recreation use is heaviest. Many camps, 
including established hunter and outfitter camps (figure 22), exist in the road corridors; these may 
be affected in the short term by construction traffic and its accompanying noise and dust (with the 
scenario above, this work could be conducted in July and August, thus reducing the conflict with 
the heavy-use recreation season beginning September 1). In the long term, the roads that are 
reopened and reconstructed, whether managed for public use or not, would differ in development 
level and feel compared to the currently closed roads. Visitors could experience a dramatic 
difference between the current near-wilderness setting and that of an industrial setting, especially 
if well pads were placed near traditional hunting camps. Outfitters could possibly lose clients 
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(especially repeat business from people who have come to expect a certain experience) or would 
have to move their operations.  

A relatively small acreage (during the exploration phase) would be directly disturbed by 
construction of well pads, roads and pipelines. This does not include any additional disturbance 
from gravel pits, staging areas and gathering facilities. Long-term disturbance would affect a 
smaller acreage because unused portions of well pads would be reclaimed and revegetated, as 
well as any road ditches and pipeline routes. Less area is needed for field production than for 
exploration and development operations.  

Winter Recreation: Roads used to access energy developments may be needed year-round. 
These could be plowed to accommodate visits to well sites in order to remove condensates; 
alternately, some kind of collection facility would be constructed, with pipelines running to it. 
The latter may be the preferred option since the Wyoming Range is known for its heavy 
snowpack. Well sites monitored remotely or accessed primarily by over-snow vehicles in winter 
could be plowed anytime if necessary to deal with a problem or to truck out materials. Some 
effect on current winter recreation would take place, since many of the groomed winter trails 
follow national forest roads. If roads that are currently used as winter trails are plowed to oil and 
gas developments, existing winter recreation would be displaced. In some locations this effect 
could be mitigated by providing alternate parking areas for public use.  

Direct and Indirect Effects to Special Areas 
There would be no direct effects from authorizing leasing. Possible indirect effects on special 
areas could occur from new road construction, or upgrading of existing roads and a resulting 
increase in vehicle access, noise, lights, and air pollution. Roads and facilities could be visible 
from trails, backcountry, and inventoried roadless areas, especially at night if there are lights. 
Mitigation with shrouds could be applied to this short-term effect, and production activities 
normally do not need permanent lighting.  

Eligible Wild and Scenic Rivers: As long as forest plan standards for eligible wild and scenic 
rivers are met, there would be no negative effect on their eligibility and future potential 
designation. Indirect effects could include construction of roads and other facilities that are 
visible from the river corridor, and the introduction of dust, noise, lights, and air pollution in the 
area. If it became impossible to grant reasonable access for exploration and development without 
violating forest plan standards, the situation would trigger a suitability study for the eligible river 
in question, during which the Forest Service would initiate a legislative environmental impact 
statement process and determine whether the river is suitable for designation or unsuitable due to 
other resource values.  

Inventoried Roadless Areas: The inventoried roadless areas displayed in figure 25 were mapped 
in 1983, and are not entirely correct; existing roads occur within some of these roadless areas and 
new roads have been built since 1983. Acreages are estimates completed prior to current 
geographic information system capabilities, but they are reasonably accurate. However imperfect 
their boundaries, these are the roadless areas of record to which the 2001 Roadless Area 
Conservation Rule applies. Until a public process is completed for updating the inventory, this 
remains the official inventory of roadless areas for the Bridger-Teton National Forest. Table 51 
summarizes information about these areas. 
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Table 51. Inventoried roadless areas (IRA) in the Wyoming Range potentially affected by oil and gas 
activities 

Area 
Number Name of Area Acreage 

Lease Parcels that Overlap 
IRA Boundaries 

Inventoried Roadless 
Area Acres Within Lease 

Parcels 
3003 Riley Ridge 17,600 None 0 
3004 North Mountain 8,564 None 0 
3005 South Wyoming 

Range 
76,191 WYW173045, WYW173281 22.1 

3006 Little 
Cottonwood 
Creek 

5,459 WYW173044 2.3 

3007 Grayback 315,647 WYW172851, WYW172853, 
WYW172354, WYW172856, 
WYW173039, WYW173035, 
WYW173036, WYW173282, 

WYW173045 

153.1 

   Total Acres Within IRA: 177.5 

The Final Rule for Roadless Area Conservation (36 CFR 294) does not allow road construction or 
reconstruction in inventoried roadless areas unless one of the special circumstances exists. The 
rule at 294.12 (b)(7) allows road construction if: 

A road is needed in conjunction with the continuation, extension, or renewal of a mineral 
lease on lands that are under lease by the Secretary of the Interior as of January 12, 2001 
or for a new lease issued immediately upon expiration of an existing lease. Such road 
construction or reconstruction must be conducted in a manner that minimizes effects on 
surface resources, prevents unnecessary or unreasonable surface disturbance, and 
complies with all applicable lease requirements, land and resource management plan 
direction, regulations, and laws. Roads constructed or reconstructed pursuant to this 
paragraph must be obliterated when no longer needed for the purposes of the lease or 
upon termination or expiration of the lease, whichever is sooner. 

Of the 177.5 acres of inventoried roadless areas overlapped by lease parcels, 131.74 or 74 percent 
are mapped with technical no-surface-occupancy stipulations from the forest plan. Potential 
adverse effects to each inventoried roadless area from exploration and development on the leases 
considered here are summarized in table 52, using the nine roadless area characteristics found in 
the final environmental impact statement for the 2000 Roadless Area Conservation Rule. A “no 
effect” conclusion in the table does not mean that effects do not exist, only that this project would 
not increase them.  

In addition to the attributes described above, inventoried roadless areas also have characteristics 
that give them potential for being designated as wilderness. A discussion of those characteristics 
for each roadless area is included in the affected environment section. Table 53 summarizes 
effects on each inventoried roadless area’s wilderness potential. 

  



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

155 

Table 52. Summary of potential effects on inventoried roadless area (IRA) attributes 

IRA Attribute 
Riley  

Ridge IRA 

North 
Mountain 

IRA 

Little 
Cottonwood 

IRA 

South 
Wyoming 

Range IRA 
Grayback 

IRA 
Soil, water, and air 
resources  

No effect No effect No effect Potential 
effect4 

Potential 
effect4 

Sources of public drinking 
water  

Not 
applicable6 

Not 
applicable6 

Not 
applicable6 

Not 
applicable6 

Not 
applicable6 

Diversity of plant and 
animal communities  

No effect No effect No effect3 No effect5 No effect5 

Habitat for threatened, 
endangered and sensitive 
species, and species 
dependent on large, 
undisturbed areas  

No effect No effect No effect No effect No effect 

Primitive, Semi-Primitive 
Non-Motorized and Semi-
Primitive Motorized 
opportunities  

No effect Potential 
effect1 

No effect No effect No effect 

Reference landscapes Not 
applicable6 

Not 
applicable6 

No effect No effect No effect 

Landscape character and 
scenic integrity  

No effect Potential 
effect2 

Potential 
effect2  

Potential 
effect2  

Potential 
effect2 

Traditional cultural 
properties/ sacred sites7 

No effect No effect No effect No effect No effect 

Other locally identified 
unique characteristics  

Not 
applicable6 

Not 
applicable6 

Potential 
effect 

No effect No effect 

1. If the lease parcels to the west were developed there may be more opportunities for access to this area and there is the 
potential for more recreation use as a result. If big game is displaced, hunting is likely to be less of an attraction than it 
currently is.  

2. If exploration or development occurred on the adjacent lease parcel, it would likely be visible from parts of the 
inventoried roadless area. 

3. The area does have an extensive stand of aspen, of value for scenery and wildlife. 
4. Air resources could be affected, including visibility.  
5. Features important for biodiversity: summer and winter range for bighorn sheep, tall forb parks in good condition, 

significant areas of alpine tundra and extensive whitebark pine. None of these are expected to be adversely affected by 
development of the parcels nearby. 

6. The feature does not exist in the inventoried roadless area. 
7. The entire Wyoming Range is the traditional homeland of the Eastern Shoshone and Shoshone-Bannock Tribes. A 

number of sites have been recorded in the area, such as rock cairns, cairn alignments, and segments of the “Old Indian 
Trail”, that may be considered “Traditional Cultural Properties” or sacred sites. These areas are still utilized by tribal 
members who continue to exercise traditional activities on National Forest System lands.  
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Table 53. Summary of effects on inventoried roadless area (IRA) characteristics related to wilderness 
potential 

Inventoried Roadless 
Area Characteristic 

Riley Ridge 
IRA 

North 
Mountain 

IRA 

Little 
Cottonwood 

IRA 

South 
Wyoming 

Range IRA 
Grayback 

IRA 
Natural undeveloped 
character 

No effect No effect No effect Potential 
effect2 

Potential 
effect2 

Outstanding 
opportunities for 
solitude/primitive 
recreation 

No effect Potential 
effect3 

No effect No effect No effect 

Special features and 
values 

Not 
applicable1 

Not 
applicable1 

Potential 
effect4 

No effect No effect 

Manageability No effect No effect No effect No effect No effect 
1 The feature does not exist in the inventoried roadless area. 
2 Air resources could be affected, including visibility.  
3. If the lease parcel to the west were developed there may be more opportunities for access to this area and there is the 

potential for more recreation use as a result. If big game is displaced, hunting is likely to be less of an attraction than it 
currently is.  

4. Special features such as the Red Castles could be indirectly impacted by changes to scenery, air quality or noise. 

Figure 32 shows the Red Castles within the Little Cottonwood Roadless Area, an example of 
special features that could be impacted from scenic intrusions, air pollutions, and noise from 
activity on nearby leases.  

 
Figure 32. Red Castles in Little Cottonwood Roadless Area 

National Trails: The Lander Cutoff of the California National Historic Trail and the Wyoming 
Range National Recreation Trail are subject to the no-surface-occupancy stipulations in table 6, 
limiting the potential for future exploration and development activities to directly impact the 
trails. With the no-surface-occupancy stipulations attached to the lease, future oil and gas 
exploration and development is not likely to “substantially interfere with the nature and purposes 
of the trail” (per requirements in the National Trails System Act, section 7 [16USC1246]). 
Additional mitigation measures related to access and visual resources would further protect trail 
resources. If a gas field were developed, the noise of and the sight of its lights would be 
noticeable from part of the Wyoming Range National Recreation Trail. These effects could be 
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mitigated by using “green” well completion, and shrouding lights. However, green completion 
may be limited by access to pipelines. Approximately 1.5 miles of the Lander Cutoff of the 
California National Historic Trail pass through lease parcel (WYW173280) and approximately 
1.5 miles of the Wyoming Range National Recreation Trail pass through three of the lease parcels 
(WYW173045, WYW173279, and WYW173280). Exploration and development adjacent to the 
trails could indirectly impact the quality of the recreation experience and the natural and historic 
setting along the trails within the lease parcels. Whether locating wells away from the trail would 
be adequate for protecting the trail setting is dependent on site-specific terrain and vegetation.  

Direct and Indirect Effects to Off-Forest Areas  
There would be no direct effects from authorizing leasing. There would likely be some indirect 
effects on recreation settings on BLM land near the Bridger-Teton National Forest, especially 
where the primary recreation access roads pass trailheads and dispersed campsites on BLM land. 
The forks of Horse, Cottonwood, and Piney Creeks are accessed via roads to the east and U.S. 
189. These roads are narrow and some have tight curves, and they would be used for both 
recreation and oil and gas activity. Indirect effects here would be similar to those identified at the 
beginning of this section including increased traffic, noise, and other disturbance. Heavy 
equipment on State and county roads would be present, especially during the construction and 
drilling phase. This would create some conflict with recreation uses and may pose a concern 
about public safety.  

In the event of field development, noise, lights, and gas well flares could be noticeable from BLM 
and some private land; however, mitigations including “green” well completion and shrouding of 
lights could reduce these effects. The opportunity for green completions would be dependent on 
access to pipelines. 

Alternative 3: Authorize Leasing in Accordance with Forest Plan 
Leasing Availability Decision, With Enhanced Resource Protection 
In addition to the forest plan leasing stipulations and additional mitigation measures included in 
alternative 2, alternative 3 also includes a lease stipulation for no surface occupancy within 
inventoried roadless areas for the purpose of preserving roadless area characteristics and values 
(table 6). 

Direct and Indirect Effects to Recreation 
The nature of effects under this alternative would be similar to those described for alternative 2. 
The primary difference in effects between alternative 3 and alternative 2 is that approximately 
1,664 acres could be converted from semi-primitive to roaded settings, as opposed to 3,040 acres 
in alternative 2.  

Direct and Indirect Effects to Special Areas 
Effects on special areas would be similar to those described in alternative 2, although possibly 
less extensive. The primary difference in effects between alternative 3 and alternative 2 is the 
additional no-surface-occupancy stipulation for inventoried roadless areas, which would cover the 
45.76 acres that are not covered under the 1990 forest plan stipulations under alternative 2.  

Applying no-surface-occupancy stipulations for inventoried roadless areas would enhance 
resource protection for roadless area characteristics including: high quality or undisturbed soil, 
water, and air; primitive and semi-primitive nonmotorized classes of recreation; and natural 
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appearing landscapes with high scenic quality and the wilderness attributes of natural and 
undisturbed character. 

Direct and Indirect Effects to Off-Forest Areas 
There would be no significant difference in effects as compared to alternative 2.  

Alternative 4: Authorize Leasing in Accordance with Forest Plan Leasing 
Availability Decision with No Surface Occupancy 
Direct and Indirect Effects to Recreation 
Effects on the recreation setting would be less than for alternatives 2 and 3. No drilling activities 
would occur on the affected parcels. Off-site drilling may occur on adjacent leased lands, or lands 
of other ownership, within approximately one mile of the parcels under analysis. It is estimated 
the number of potential off-site wells would be less than those discussed for alternative 3.  

Semi-primitive backcountry would not be directly affected by construction and development of 
energy facilities. Effects would be indirect, with the sights and sounds of energy development 
present, but limited in geographic extent and farther from the core backcountry areas than in 
alternatives 2 and 3.  

This alternative would have limited indirect effects from off-site exploration and development 
activities including large truck traffic, engine exhaust, dust and noise primarily occurring within 
the bounds of existing leases held by production. The no-surface-occupancy stipulation would 
preclude effects within the lease parcels considered in this alternative.  

Winter Recreation: Although energy-related activity would be much restricted under alternative 
4, effects on current winter recreation are likely if winter access by vehicle is required for well 
maintenance. The leases considered under alternative 4 would most likely be accessed via South 
Cottonwood, Middle Piney and LaBarge Creeks, which also serve as snowmobile access points 
and State-groomed trails. If these roads are plowed for well access, it would displace winter use 
along the 17.5-mile section of the H Trail between Middle Piney trailhead and the intersection of 
the H and L trails, and 15 miles on the L Trail from this intersection to the LaBarge trailhead. The 
H Trail north of the intersection with Middle Piney Road (as far as South Cottonwood Creek) 
appears to have little overlap with lease parcels, but if the road is used for winter access to the 
parcels there would be additional displacement of recreation use along this groomed trail. Winter 
service to wells could also increase traffic along off-forest access roads and at trailheads. South 
Cottonwood is less a concern than the others since it is less used and the lease parcels overlap the 
snowmobile trail in only a few areas. The other two access points are more heavily used. 
Trailheads, snow trails, and the public’s enjoyment of rental cabins, Snyder Basin in particular, 
could all be affected.  

Direct and Indirect Effects to Special Areas 
There would be no direct effects from authorizing leasing. Possible indirect effects on special 
areas could occur from heavy equipment operations, noise, lights, and dust. Roads and facilities 
would be more distant from inventoried roadless areas than under alternatives 2 and 3, and only 
the far margins of the inventoried roadless areas are adjacent to parcels considered in this 
alternative. Any industrial noise would be less intrusive than under alternatives 2 and 3. Dust and 
lights would likely still be seen from roadless areas, as well as from parts of the Wyoming Range 
Trail. 
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Impacts to roadless areas in alternative 4 would be less than described for alternatives 2 and 3. 
Effects on eligible wild and scenic rivers would be negligible.  

Direct and Indirect Effects to Off-Forest Areas 
There would be no significant difference in the kinds of effects described for alternative 2; if 
alternative 4 were implemented there would be a potential for operations needing to gain access 
from adjacent private and BLM lands across the national forest boundary, resulting in increased 
traffic, noise, dust, lights, and other disturbances that would be noticeable from adjacent lands. 

Effects of Mitigation Common to Alternatives 2, 3, and 4 
The mitigation measures described on page 42 would lessen impacts to recreation and related 
resources in the following ways: 

Access Mitigation: Coordination with recreation activities would help to maintain access to 
important recreation activities and or enhance non-motorized recreation experience and 
associated settings. Within inventoried roadless areas, mitigation would help maintain the 
roadless area characteristics of primitive, semi-primitive nonmotorized and semi-primitive 
motorized classes of dispersed recreation. 

Visual Impacts Mitigation: Maintaining aesthetic values, applying special design, screening, or 
locations to blend with the natural surroundings, and implementing reclamation to meet the intent 
of adopted visual quality objectives would minimize impacts to the recreation settings. Within 
inventoried roadless areas, mitigation would help maintain the roadless area characteristics of 
natural appearing landscapes with high scenic quality. 

Activity Coordination Mitigation: Coordinating operations with recreation will reduce the 
potential impacts to visitors and commercial recreation operations in the vicinity of exploration 
and development activities and allow changes in operations to accommodate important, high use 
recreation timeframes. 

Wildlife Mitigation: Within inventoried roadless areas, mitigation would help maintain the 
roadless area characteristics of diversity of plants and animal communities; and habitat for 
threatened, endangered, proposed, candidate, and sensitive species, and for those species 
dependent on large, undisturbed areas of land 

Watershed Mitigation: Within inventoried roadless areas, mitigation would help maintain the 
roadless area characteristics of high quality or undisturbed soil, water, and air and sources of 
public drinking water. 

Cumulative Effects of Alternatives 2, 3, and 4 
Past, Present, and Reasonably Foreseeable Activities Relevant to Cumulative Effects 
Analysis 
Past, present, and reasonably foreseeable projects were considered in the analysis of cumulative 
effects for this project (see appendix E). Available information considered included Forest Service 
databases regarding fire history and vegetation management projects, and information from State 
and BLM field offices. 
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Context for Cumulative Effects to Recreation and Related Resources 
The lease parcels being considered in this document are part of a larger context in terms of energy 
development in the area, existing leases in the Wyoming Range, and continuing demand for both 
energy resources and national forest recreation experiences. Changes in population, the modes 
and level of recreation use, increased energy exploration and development, and residential 
development of private land near the national forest have had an effect on the analysis area since 
the forest plan was published in 1990. During the late 1970s and early 1980s, there was an energy 
exploration boom in the region that influenced the Bridger-Teton National Forest; since then, 
most exploratory wells were plugged (except Riley Ridge) and the well pad sites were 
revegetated. Some of the roads became part of the Forest transportation system. Additional 
producing wells have been installed since this time.  

Many of the roads built or improved during the 1980s remain open to public use; others have 
been closed and now serve as trails. A lasting effect of the 1980s energy boom has been an 
increase in roaded access to the national forest and in many places better roads than what existed 
previously.  

According to recreation use estimates, visitation to the Bridger-Teton National Forest has roughly 
doubled since 1980. In 1981, an estimated 1.9 million visitors came to the national forest; the 
count during the 2002-03 visitor use survey was 2.8 million, in 2008, 2.2 million, and in 2013, 
1.6 million. Leading the increases were a rapid rise in river floating, snowmobiling, and general 
hiking and touring. New uses include mountain biking and other sports that require specialized 
equipment not available 20 years ago. Although destinations such as ski areas and other 
developments have also seen a great increase in use, much of the recreation changes on the 
Bridger-Teton during the past 20 years have involved dispersed areas, including forest roads and 
backcountry. In the past 20 years, advances in snowmobile and off-highway vehicle technology 
have greatly expanded the area accessible to motorized use.  

While the Bridger-Teton National Forest attracts visitors from all over the world, the private lands 
adjacent to it have seen property values rise as more people seek to make their homes or vacation 
retreats in the region. The Hoback Basin, Upper Green River Basin, and the Pinedale area have 
seen significant increases in residential subdivisions, homes for part-year residents, and resorts. In 
2000, Sublette County led the state in percentage of total housing units that were second homes, 
at 26.2 percent (Lieske and Taylor 2000). Between 1990 and 2000, the population of Sublette 
County increased by 22.2 percent, the second-greatest increase in the state after Teton County, 
which increased in population by 63.3 percent (Lieske and Taylor 2002). New residents 
commonly cite the amenities of large public wildlands as their primary reason for moving to the 
area (Greater Yellowstone Coordinating Committee 2006).  

Table 54 displays the cumulative effects to recreation and related resources in terms of minor, 
moderate or substantial effects. 
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Table 54. Resource indicators, measures, and summary of effects  

Resource 
Element 

Resource 
Indicator Measure 

Indirect Effects 
Alternative 2  

Indirect Effects 
Alternative 3  

Indirect 
Effects 
Alternative 4  

Past, Present, and 
Future Actions (Units) 

Cumulative 
Impacts 

Alternative 
2  

Cumulative 
Impacts 

Alternative 
3  

Cumulative 
Impacts 

Alternative 
4  

Recreation 
Settings and 
Opportunities 

Effects on 
recreation 
setting 

Acres potentially 
converted to 
roaded 
recreation 
opportunity 
spectrum 
classes and/or 
degree of effect 

3,040 acres  1,664 acres  0 acres  Multiple ongoing and 
future oil and gas 
development projects 
would cause recreation 
opportunity spectrum 
classes to shift toward 
more developed 
settings 

Substantial 
effects 

Moderate 
effects 

Minor 
effects 

Recreation 
Experiences 

Sights and 
sounds - 
indirect 
effects 

Degree of effect 
(minor, 
moderate, 
substantial) 

Substantial 
effects 

Moderate effects Minor effects Multiple ongoing and 
future vegetation 
treatment projects, 
prescribed burns and 
oil and gas 
development projects, if 
occurring at the same 
time as the proposed 
development would 
increase impacts 

Substantial 
effects 

Substantial 
effects 

Moderate 
effects 

Winter 
Recreation 

Changes to 
winter use 
and trails 

Miles of 
groomed 
snowmobile trail 
potentially 
affected 

10.89 miles of 
groomed 
snowmobile 
trails potentially 
affected  
32.5 miles 
potentially 
affected by 
plowing for 
winter access 

10.89 miles of 
groomed 
snowmobile 
trails potentially 
affected  
32.5 miles 
potentially 
affected by 
plowing for 
winter access 

0 miles  Multiple ongoing and 
future oil and gas 
development projects 
could require winter 
access that would 
disrupt winter 
recreation 

32.5 miles 
potentially 
affected 

32.5 miles 
potentially 
affected 

32.5 miles 
potentially 
affected 

Aesthetic 
Values 

Changes to 
scenery 

Degree of 
change to 
naturalness 
(minor, 
moderate, 
substantial) 

Substantial 
change 

Moderate 
change 

Minor change Fontenelle Fire: 4640 
acres of burned area 
within the lease parcels 
will remain visible and 
add to changes in the 
aesthetic values of the 
area.  

Substantial 
change 

Moderate 
change 

Minor 
change 

Off-Forest 
Recreation 
Settings and 
Opportunities 

Off-forest 
recreation 
effects 

Degree of effect 
(minor, 
moderate, 
substantial) 

Minor effects Minor effects Minor effects Multiple ongoing and 
future oil and gas 
development projects 

Moderate 
effects 

Moderate 
effects 

Moderate 
effects 
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Resource 
Element 

Resource 
Indicator Measure 

Indirect Effects 
Alternative 2  

Indirect Effects 
Alternative 3  

Indirect 
Effects 
Alternative 4  

Past, Present, and 
Future Actions (Units) 

Cumulative 
Impacts 

Alternative 
2  

Cumulative 
Impacts 

Alternative 
3  

Cumulative 
Impacts 

Alternative 
4  

Special 
Areas and 
Designations 

Changes to 
special areas 
including wild 
and scenic 
river eligible 
streams, 
inventoried 
roadless 
areas, and 
national trails 

Effects to wild 
and scenic river 
eligible streams 
(miles), 
inventoried 
roadless areas 
(acres), and 
national trails 
(miles) and/or 
degree of effect 

Wild and scenic 
river eligible 
streams (1/2 
mile); inventoried 
roadless area 
(177.5 acres 
within leases, 
45.76 acres 
potentially 
affected); 
national trails  
(3 miles) 

Wild and scenic 
river eligible 
streams (1/2 
mile); inventoried 
roadless areas 
(177.5 acres 
within lease 
parcels, 0 acres 
potentially 
affected); 
national trails  
(3 miles) 

Wild and 
scenic river 
eligible 
streams (0 
miles); 
inventoried 
roadless areas 
(177.5 acres 
within lease 
parcels, 0 
acres 
potentially 
affected); 
national trails  
(0 miles) 

Multiple ongoing and 
future oil and gas 
development projects 
could be visible from 
designated areas. 

Moderate 
effects 

Minor 
effects 

Minor 
effects 
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Aside from the lease parcels analyzed here, some major developments, projects, and trends that 
do or could affect recreation and special areas of the Wyoming Range include the following:  

• Development of energy resources has occurred throughout the nearby region, especially in 
the Upper Green River Basin. Effects on national forest recreation are ongoing and include 
increased use due to increased population of the area, changes in air quality, and a change 
in modes of transportation. There is significant increase in motorized recreation that did not 
exist in the area in 1990. 

• Recreation use and projected use trends are increasing on the national forest and adjacent 
lands, both in the vicinity of the analysis area and the Yellowstone region as a whole. The 
past few years have seen increased attention given to areas such as the Wyoming Range, as 
crowded conditions in existing wilderness and the Jackson Hole/Yellowstone area have 
people seeking more remote areas for recreation. 

• Resorts in the area and the services they offer have expanded, shifting from small single-
season dude ranches and ski areas to more highly developed year-round resorts, often with 
real estate for sale. 

• Private property in Sublette County is being developed, including residential subdivisions, 
community/recreation centers and resorts, and similar facilities that become destination 
areas for visitors and are attractive to new residents.  

• Small towns in the area are moving toward becoming full-service communities. People are 
attracted to them because of their beauty and recreation opportunities. As more people are 
able to start businesses, retire, or telecommute, the demand for residences in the area 
surrounding the Wyoming Range is likely to continue to grow. 

• A general increase in year-round population in communities adjacent to the national forest 
has already been significant since 1990, and it has resulted in a growing desire for 
recreation opportunities on the national forest nearby.  

• Traffic is increasing on public roads. From 2000 to 2006, traffic increased 16.2 percent 
across Wyoming, but in Sublette County the increase was 79 percent. Between 2000 and 
2006 truck traffic has more than tripled between Big Piney and the Sweetwater County line 
on U.S. 189 (Ecosystems Research Group 2008). Increases in accidents and expenditures to 
maintain roads have resulted. With additional growth of the energy industry, this trend is 
likely to continue.  

• Increased traffic on primary recreation roads within the national forest is also occurring and 
can be expected to continue. 

• Population growth in areas within driving distance to the Bridger-Teton National Forest 
(Wasatch Front, Southeast Idaho) is also a factor; people from these areas recreate in 
southwestern Wyoming on weekends and for longer vacations and many of them have 
second homes in the area. 

• Use of backcountry areas by wheeled motorized trail vehicles has increased since 1990. 
Some of this use is on designated open routes, some of it is not. Unauthorized use of off-
highway vehicles is on the increase, and this is having an effect on the condition of trails 
and unroaded backcountry.  

• A statewide off-highway vehicle trail system and snowmobile trail system have been 
implemented since 1990. Some of the increase in winter recreation use that has been 
occurring could be due to publication of maps and guides as well as the improvement in 
trail conditions through winter grooming, etc. The state programs are both successful and 
growing. 
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Context for Cumulative Effects on Special Areas 
The roads that have been built within inventoried roadless areas served in the past as access for 
oil and gas exploration and timber, and most have been closed and revegetated. Some of these 
roads are now being used as trails, but in most cases the appearance of a road still persists, 
especially where the roads passed through timbered areas, with an obvious prism, road-cuts, and 
nonnative plant species used for site restoration. So even though the roads have been effectively 
closed and the areas are being managed for nonmotorized recreation (except for winter 
snowmobiling), the roadless character of the immediate roadside area has been altered. Drill sites 
are generally small, 1 to 2 acres; timber harvest areas are generally considerably larger. Parts of 
roadless areas that have been altered for commodity production (mostly timber harvest) are noted 
on the roadless area review and reevaluation maps of 1989.  

Other “illegal roads” in the roadless areas being considered for this analysis have developed as a 
result of forest visitors driving cross-country and establishing new vehicle routes; most of these 
have not been constructed or maintained, have not been added to the National Forest System of 
roads, and are considered illegal routes. Attempts have been made to close them before erosion 
became a problem; some have been effective and others have been less so. 

In addition to user-created roads, numerous illegal two-tracks created by off-highway vehicle use 
have become quite established in some of the roadless areas included in this analysis area. The 
expansion of a network of illegal, user-created four-wheeler trails and four-wheel drive roads is 
gradually changing the roadless character of some areas. 

Ongoing energy development beyond the lease parcels considered in this analysis adds to the 
overall reduction in the roadless character of some areas by bringing higher-standard roads into 
places that are currently remote, primitive, and little-known. Not only does this invite more 
traffic, it creates more opportunities for unauthorized off-road travel in places where the Bridger-
Teton National Forest is already having trouble with enforcement of travel management 
regulations. Figure 33 provides an example of off-highway vehicle effects and figure 34 displays 
the area of concern for unauthorized off-highway vehicle use relevant to the project lease parcels. 

 
Figure 33. Off-highway vehicle effects: evidence of all-
terrain vehicle use on Wyoming Range Trail in closed area 
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Figure 34. The area of concern for unauthorized off-
highway vehicle use relative to lease parcels is located 
on the McDougal Gap trailhead shown in the top portion 
of the map 

Cumulative Effects of Leasing Alternatives 2, 3, and 4 
Since the Wyoming Range Withdrawal does not allow for future mineral or geothermal leasing, 
exploration cannot occur except on lands with valid existing rights, and possibly the 39,490 acres 
of parcels that are the subject of this analysis. This cumulative effects analysis assumes that the 
remainder of the Wyoming Range will remain undisturbed by mineral leasing related activities.  

The incremental effect of the project being considered in this document is relatively minor when 
compared to all of the effects of past, present, and reasonably foreseeable activities. Leasing and 
development of the parcels considered here would add to increased vehicle access to the area and 
some potential shift in the recreation opportunity spectrum settings currently available, and it 
would place more people on the landscape. The reasonably foreseeable activities of other energy 
developments in the region will result in more people looking to recreate on public land, which 
has the potential to trigger displacement of those currently enjoying the quiet, low-use experience 
currently available. Some displacement of recreation due to exploration activities would be 
temporary in nature, while the overall increase of recreation use can be expected to continue. The 
project would also add lights, traffic, and dust to a part of the national forest that is currently 
lightly traveled. Depending on the extent of winter operations, existing snowmobile trails could 
be affected and recreationists displaced. 

The incremental effect of energy development in the analysis area would be minor for special 
areas, although substantial in some places. The sights and sounds of energy activity would be 
noticeable from the Wyoming Range Trail and other viewpoints in the area. Effects on potential 
wild and scenic rivers would be negligible. The project has the potential to add to the total 
indirect effects on inventoried roadless areas.  

Compliance with the Forest Plan and  
Other Relevant Laws, Regulations, Policies and Plans 
Forest plan lease stipulations specifically address administrative sites, nonmotorized recreation 
experiences, recreation experiences along the crest of the Wyoming Range, the Lander Cutoff of 
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the California National Historic Trail, and eligible wild and scenic rivers, along with additional 
mitigation measures discussed in this analysis help reduce impacts to recreation and related 
resources. Although recreation opportunity spectrum settings may shift toward roaded natural in 
some areas as a result of post-leasing exploration and development activities, the settings remain 
within the desired range of recreation opportunity spectrum classes within the management areas.  

Alternatives 2, 3, and 4 are in compliance with the forest plan and applicable laws and 
regulations. Alternative 1, no action, and alternative 4, leasing with no surface occupancy, would 
have little to no impact to recreation resources within the lease parcels being analyzed. 
Alternative 2 has potential for the most substantial impacts to recreation and related resources of 
the alternatives considered, while alternative 3 adds additional protections for inventoried 
roadless areas, eliminating the potential effects to inventoried roadless areas that could occur with 
alternative 2. 

Scenic Resources 
Introduction  
The “Recreation and Related Resources” section describes the Wyoming Range of the Bridger-
Teton National Forest, and how it has long been valued by local residents and visitors for its 
scenery recreation opportunities, solitude, wildlife, and other natural resources. Because scenery 
values are strongly tied to recreation experiences, much of this analysis overlaps with the 
“Recreation and Related Resources” analysis. 

Effects on the scenic quality from potential energy development on the widely distributed lease 
parcels are considered in a broad context. Within the Greater Yellowstone region, as well as 
within the Intermountain Region of the Forest Service, the area surrounding (and including) the 
lease parcels is known for its remote and primitive nature, relatively low human use, and 
opportunities for outdoor recreation, including big game hunting, hiking, mountain biking, 
horseback riding, and snowmobiling. This area has been recognized for scenic and historic 
quality through the designation of the Lander Cutoff segment of the California National Historic 
Trail and the Wyoming Range National Recreation Trail. For the purposes of this analysis, the 
area to be considered includes not only the lease parcels but the network of roads, trails, and 
recreation destinations between them on the east slope of the Wyoming Range that are also used 
for the “Recreation and Related Resources” analysis (see figure 21). The cumulative effects area 
includes the lands between U.S. Highway 189 and the national forest boundary, as visitors to the 
Wyoming Range are likely to be exposed to oil and gas developments traveling to the Forest.  

Regulatory Framework 
Bridger-Teton Forest Plan 
The forest plan provides forestwide goals, objectives and desired future conditions, and standards 
and guidelines for scenic resources and visual management. Forestwide goals and objectives 
relevant to this analysis are listed below. 

Management Areas 
Forest plan management areas within this analysis area include Management Areas 12, 23, 24, 25, 
26, and 32 as described on page 3 in chapter 1.  
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Special Area Designations 
Special areas within the Wyoming Range project area that are important to scenic resources 
include: 

• Lander Cutoff of the Oregon Trail (this segment is designated as part of the California 
National Historic Trail, and is being studied for concurrent inclusion as part of the Oregon 
National Historic Trail.)  

• Wyoming Range National Recreational Trail 

• Wild and scenic river eligible segments  

• Inventoried roadless areas 

Goals and Objectives 
The following forest plan goals and objectives are relevant to scenic resource management: 

• Goal 1.1: Communities continue or gain greater prosperity  

♦ Objectives: 

1.1(e): Provide undisturbed areas for use by outfitter and guide clients, including river 
floaters.  

1.1(g): Help reestablish historic elk migration routes to provide increased viewing and 
hunting 

• Goal 4.10 - Natural features and landmarks are preserved and retain their settings.  

♦ Objectives: 

4.10(a): - Find and protect natural features and landmarks so that their conditions and 
settings are retained. 

Desired Future Conditions 
Desired future conditions (DFC) for the management areas within the analysis area are listed 
below with the visual quality objectives:  

• 1B: Commodity resource development.  
Visual Quality Objectives: generally Partial retention or modification. In sensitive 
foreground areas, the visual quality objective is retention. 
Lease Stipulation Standard - Emphasize mineral commodity production, while meeting 
some other resource objectives. 

• 2A: Management emphasis is to maintain or enhance primitive and semi-primitive 
nonmotorized dispersed recreation opportunities.  
Visual Quality Objectives: Retention: Structures, trails, and signs repeat the form, line, 
color, and texture found in the characteristic natural landscape. 
Lease Stipulation Standard - Leases will be issued with a no surface occupancy stipulation. 

• 2B: Motorized Recreation Areas.  
Visual Quality Objectives: Retention 
Lease Stipulation Standard - Oil and gas leases issued in areas classified as primitive, semi-
primitive nonmotorized, and semi-primitive motorized will contain a no surface occupancy 
stipulation, but access corridors for surface occupancy elsewhere may be allowed when no 
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other feasible alignments exist. New leases will be issued in roaded natural under general 
national forest direction. 

• 9A: Developed and Administrative Sites – Focus on developed recreation, campgrounds, 
picnic sites and administrative sites.  
Visual Quality Objectives: Retention or partial retention. Facilities are often evident, but 
harmonize and blend with the natural setting.  
Lease Stipulation Standard - Leases will be issued with a no-surface-occupancy stipulation. 

• 9B: Special Use Recreation Areas – summer home groups – opportunities for privately 
owned facilities are continued. 
Visual Quality Objectives: Partial retention and modification. Facilities are often dominant, 
but harmonize and blend with the natural setting. 
Lease Stipulation Standard - Leases will be issued with a no-surface-occupancy stipulation. 

• 10: Human experiences, big game and wildlife – roaded recreation opportunities where 
they don’t interfere with objectives. 
Visual Quality Objectives: Retention, partial retention, and modification 
Lease Stipulation Standard - New leases are issued with the appropriate stipulations to 
require compatibility with other resource objectives. 

• 12: Backcountry big game hunting, dispersed recreation and wildlife security areas.  
Visual Quality Objectives: Retention and partial retention 
Lease Stipulation Standard -New oil and gas leases will be issued with timing-limitation 
and controlled-surface-use stipulations.  

Standards and Guidelines 
• Management Area 26 – Piney Creeks 

Visual Quality Standard - In DFC 2B areas along Middle Piney Creek a visual quality 
objective of retention will be applied to foreground and middle ground zones, relative to 
the road (Lander Cutoff Road) 

Laws, Regulations and Other Direction Relevant to Scenic Resources 
• National Trails System Act of 1968 

• Wild and Scenic Rivers Act of 1968 

• Roadless Area Conservation Final Rule, 2001 

• National Forest Management Act 

Methodology 
Scenic Values and Visual Quality Objectives  
The scenic resource is affected by management activities altering the appearance of what is seen 
in the landscape. Short-term scenic effects are usually considered in terms of degree of visual 
contrast with existing or adjacent conditions that result from management activity. The scenic 
landscape can be changed over the long-term or cumulatively by the alteration of the visual 
character. Management activities, which result in visual alterations inconsistent with the assigned 
scenic integrity objective, even with mitigation, affect scenery. Management activities that have 
the greatest potential of affecting scenery are road construction, vegetation alteration, insect and 
special use utility rights-of-ways, and facilities related to oil and gas extraction. The scenic 
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quality of the Wyoming Range is valued for the natural character and sense of remoteness. 
Increased development will change character and reduce the naturalness and sense of remoteness.  

The National Forest Visual Management System is the process used for planning and design of 
the visual elements of multiple use land management. The 1990 Bridger Teton forest plan used 
the Visual Management System (VMS) from the National Forest Landscape Management, Vol. 2, 
USDA Handbook Number 462. In 1996, this system was revised and replaced by the Landscape 
Aesthetics Handbook for Scenery Management, USDA Handbook Number 701, also known as 
the Scenery Management System (SMS.)  This analysis will use the Visual Management System 
where appropriate to determine compliance with the Bridger Teton forest plan. In some instances, 
concepts from the Scenery Management System will be beneficial in disclosing effects for this 
analysis.  

In the Visual Management System, visual quality objectives are designed to integrate the public’s 
concern for scenic quality (sensitivity levels) with the diversity and scenic attractiveness of the 
natural features (variety classes.) These objectives describe the degree of acceptable alteration of 
the natural landscape based upon the importance of aesthetics (USDA Forest Service 1973).  

• Retention - Retention provides for management activities that are not visually evident. 
Under retention activities may only repeat form, line, color, and texture, which are 
frequently found in the characteristic landscape. Changes in their qualities of size, amount, 
intensity, direction, and pattern should not be evident.  

• Partial Retention - In partial retention, management activities must remain visually 
subordinate to the characteristic landscape. Associated visual impacts in form, line, color, 
and texture must be reduced as soon after project completion as possible but within the first 
year. 

• Modification - In modification, management activities may visually dominate the 
characteristic landscape. However, landform and vegetative alterations must borrow from 
naturally established form, line, color or texture so as to blend in with the surrounding 
landscape character. The objective should be met within one year of project completion.  

This analysis measures the following indicators given the reasonably foreseeable development 
scenario for the parcels proposed for leasing:  

• the degree of effects from sights and sounds,  

• the degree of change of naturalness to scenery,  

• the degree of off-forest effects on recreation settings, and  

• changes to special areas including miles of wild and scenic river eligible streams, acres of 
inventoried roadless areas, and miles of national historic and recreation trails affected. 

Figure 35 through figure 37 show the visual quality objective assignments in the Bridger Teton 
forest plan. 
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Figure 35. Visual quality objectives in the northern lease blocks 
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Figure 36. Visual quality objectives in the middle lease blocks 
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Figure 37. Visual quality objectives in the southern lease blocks  
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Special Areas and Designations 
This analysis considers the degree of potential effects to the scenic character to special areas 
including wild and scenic river eligible streams, inventoried roadless areas, and national trails due 
to post-leasing exploration and development activities. Potential effects to special areas are based 
on the specific values and characteristics in the policies and legislation that guide management of 
these areas, which are described below. 

Wild and Scenic Rivers 
Wild and scenic river values are described in the Wild and Scenic Rivers Act of 1968, including 
preservation of certain rivers with outstanding natural, cultural, and recreational values in a free-
flowing condition for the enjoyment of present and future generations (see the National Wild and 
Scenic Rivers System Web site at http://rivers.gov/). 

Inventoried Roadless Areas 
Roadless area characteristics are described in the Roadless Area Conservation, Final Rule24 and 
wilderness attributes of roadless areas are described in Forest Service Handbook (FSH) 1909.12, 
section 72.1 – Wilderness Evaluation. Roadless area characteristics that are related to scenic 
resources include: 
• Reference landscapes 
• Natural appearing landscapes with high scenic quality 
• Traditional cultural properties and sacred sites 
• Other locally identified unique characteristics 

Wilderness attributes related to scenic resources include: 
• Natural features 
• Undeveloped features 
• Special Features 

National Trails 
National trail values are described in the National Trails System Act of 1968 that authorized a 
national system of trails; this system includes national historic trails that follow travel routes of 
national historic significance.  

Information Sources 
Analysis was accomplished using ArcMap and relevant Geographic Information System (GIS) 
data layers from the Bridger-Teton National Forest, including visual quality objectives, visual 
sensitivity, trails, roads, recreation sites, inventoried roadless areas, recreation opportunity 
spectrum classes, winter use, and management areas. National Visitor Use Monitoring data and 
on-line visitor information provided by the Bridger-Teton National Forest and other local 
organizations was used to describe existing conditions. A review of existing law, regulation and 
policy relevant to recreation, wild and scenic rivers, inventoried roadless areas and national trails 
was conducted and relevant sections of the forest plan and Forest Service Handbooks are 
referenced.  

                                                      
24 36 CFR 294 Subpart B 294.11 

http://rivers.gov/
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Information sources included national visitor use monitoring data, previous environmental 
analysis documents of the project area, geographic information systems data and maps, the 
Bridger-Teton forest plan and online descriptions of the various recreation settings. 

The visual quality objectives for the project area and the definitions of the classifications from the 
Bridger-Teton forest plan were used to determine how the proposed alternatives would affect 
natural attributes of the valued landscape character within the project area, and whether potential 
changes to these landscapes would remain compatible with the assigned objectives. The analysis 
describes the potential changes in scenic quality relative to the visitor experience that may result 
from implementation of the alternatives.  

Affected Environment 

Existing Condition  
Landscape Character 
The Wyoming Range is highly valued for its scenic quality. The range is characterized by the 
variety of landscape types encountered. An excerpt from “Travels in the Greater Yellowstone” by 
Jack Turner (2009) describes the valued character of the range to visitors: 

The mountains of the Wyoming Range are generally rounded, though in some places 
long-gone glaciers carved steep cirques and lines of cliffs. Eminently walkable ridges 
link the summits. Its vast meadows are rich and wet, emerald green, and teeming with 
wildlife. The northern slopes are covered by dense forest. Flowers bloom in an 
abundance not exceeded anywhere in the ecosystem.  

The Wyoming Range is a mostly natural appearing landscape, with vast areas of wildland terrain, 
along with the pastoral setting of ranches and hay fields and communities along the foothills that 
are more outposts than towns. As stated previously, the Wyoming Range includes the largest 
roadless area in the Bridger-Teton National Forest. The Wyoming Range National Recreation 
Trail runs for over 70 miles between Bryan Flat and Snider Basin, most of it in the high country. 
The Lander Cutoff is part of the National California Historic Trail, designated by Congress in 
1968. Developments are few; campgrounds are small and primitive.  

Some of the elements that contribute to the valued landscape character of the Wyoming Range are 
listed on page 128 in the “Recreation and Related Resources” section. 

Many area roads are valued for the scenic views, and are promoted in travel guides and websites, 
including Pinedaleonline.org. Among the roads used by those driving for pleasure and accessing 
recreation opportunities in the project area include: 

• McDougal Gap passes over the Wyoming Range between Sheep Creek and South 
Cottonwood Creeks. This gravel surfaced road is the only road that passes over the 
Wyoming Range. This road provides scenic views of Mount McDougal and Triple Peak, as 
well as other  

• North Horse Creek, leading to trailheads, a rental cabin and numerous trails 

• Bare Pass road runs from Middle Piney Creek to South Cottonwood Creek, going over Bare 
Pass and near the scenic Red Castles. This road provides access to trailheads, dispersed 
camping and features dramatic views of the Wyoming Range peaks and the Wind River 
Range.  
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• The forks of Horse and Cottonwood Creeks dead-end at trailheads and established 
campsites on the east front of the range. 

• The forks of Piney Creek and LaBarge Creek roads include many destinations for 
recreationists. South Piney Creek road is the route of the Lander Cutoff Trail, and includes 
views of well-preserved wagon tracks. LaBarge Creek is a through route to the Greys River. 
Other attractions include LaBarge Meadows, Tri-basin Divide and many opportunities for 
wildlife viewing in the extensive willow habitat along the creek.  

Scenic Conditions of the Management Areas (MA) 

MA 12 (LaBarge Creek) 
This management area contains Big Fall Creek, which has been determined to be eligible for 
consideration for wild and scenic river designation.  

The view in the area of the proposed lease parcel is primarily forested ridges. The southeastern 
edge of this parcel is the upper reaches of the Big Fall Creek drainage. This lease parcel is 
currently a natural to natural appearing environment.  

The visual quality objectives assigned partial retention in the area of the proposed lease parcel is 
only 2 percent of the total area, which indicates that scenic quality is a lower priority for resource 
management consideration in compared to other management needs and uses.  

Table 55. Visual quality objectives for project lease parcels in Management Area 12 
Visual Quality Objective Acres Percent of total 

Partial Retention  14 2 
Modification 316 316 
Maximum Modification  309 309 

MA 23 (Upper Hoback) and MA 24 (Horse Creek) 
Small segments of several lease parcels are located in MA 23, so these two management areas 
will be combined for this analysis.  

This management area contains many features that are highly valued for their scenic quality. Area 
roads and trails provide outstanding views to Lander and Triple Peaks, Bare Mountain and the 
Red Castle cliffs. Viewpoints that offer well known scenic views include McDougal Gap and 
Bare Pass. There are also long views to the Wind River Range from these points. There are broad 
meadows bounded by forested peaks. The proposed lease parcels are currently a natural to natural 
appearing environment.  

Table 56. Visual quality objectives for project lease parcels in 
Management Areas 23 and 24 

Visual Quality Objective Acres Percent of total 
Retention 6,105 17 
Partial Retention  4,815 22 
Modification 15,981 57 
Maximum Modification  1,121 4 
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MA 25 (Cottonwood Creek) and MA 32 (Lower Greys River) 
Small segments of one lease parcel is located in MA 32, so these two management areas will be 
combined for this analysis.  

The lease parcels are located from the western Forest boundary to the upper elevations of Horse 
and Lookout Mountains. One of the primary trailheads for access to the Wyoming Range National 
Recreation Trail is located in this management area. As with other management areas in the 
Wyoming Range, this are broad meadows bounded by forested peaks. This management area is 
used for a variety of recreation activities, but appears to receive less use than the other areas 
considered in this analysis. Proposed lease parcels are currently a natural to natural appearing 
environment.  

Table 57. Visual quality objectives for project lease parcels in 
Management Areas 25 and 32 

Visual Quality Objective Acres Percent of total 
Retention 1,716 30 
Partial Retention  555 10 
Modification 1,945 34 
Maximum Modification  1,439 25 

MA 26 (Piney Creeks) 
This management area contains the Lander Cutoff Trail segment of the California National 
Historic Trail, and the beginning of the southern end of the Wyoming Range National Recreation 
Trail.  

The views in the area of the proposed lease parcels are characterized by broad valleys with wide 
meadows, and forested foothills rising to views of Mount Thompson, Mount Darby and 
Packsaddle Ridge. The 2012 Fontenelle Fire impacted the scenic quality of this area, with many 
acres of fire killed trees standing. These lease parcels are currently a predominantly natural 
appearing environment.  

The visual quality objectives assigned in the area of the proposed lease parcels are 84 percent of 
the total area, which indicates that scenic quality is an important resource management 
consideration in these areas.  

Table 58. Visual quality objectives for lease parcels in Management Area 26 
Visual Quality Objective Acres Percent of total 
Retention 2,566 50 
Partial Retention  1,722 34 
Modification 850 17 

Special Areas and Designations 
The following special areas and designations exist within the project area. 

National Trails 
Two trails in the Wyoming Range are part of the National Trail System; 34.9 miles of the 
Wyoming Range National Recreation Trail and 15.6 miles of the Lander Cutoff Trail are within 
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the scenic analysis area. Approximately 1.5 miles of the Lander Cutoff of the Oregon Trail passes 
through one of the lease parcels (WYW173280) being considered in this analysis. Approximately 
1.5 miles of the Wyoming Range National Recreation Trail pass through three of the lease parcels 
(WYW173045, WYW173279, and WYW173280). 

In the “Comprehensive Management and Use Plan Final Environmental Impact Statement for the 
California National Historic Trail,” the plan identifies the Lander Cutoff Trail segment as 
important because the “almost-pristine landscape along this segment of the Lander Road offers an 
opportunity to experience impressive trail remnants.”   

The Wyoming Range National Recreation Trail traverses the crest of the Range, and attracts 
hikers, backpackers, equestrian and mountain bike use. It was designated in 1979 by the Regional 
Forester under the authorities in the National Trails Act.  

Inventoried Roadless Areas 
The “Recreation and Related Resources” section describes the inventoried roadless areas that 
exist within the analysis area (see page 140 and figure 24). 

The discussion below describes the scenic resources within each inventoried roadless area in the 
scenic analysis area.  

North Mountain IRA (No. 3004, 8,564 acres) 
North Mountain is a local landmark with access to the top. Views across the upper Green River 
Basin to the Wind River Range are outstanding. 

Little Cottonwood IRA (No. 3006, 5,459 acres) 
The Red Castles are unique on the Bridger-Teton National Forest with their towers and cliffs and 
deep red color. Views of Lander and Triple Peaks, Wyoming Peak and the southern Wyoming 
Range, as well as across the upper Green River Basin to the Wind River Range, are outstanding. 
Extensive aspen stands west and north of Red Castles are of an important in a part of the forest 
that has smaller aspen areas than some other areas. 

South Wyoming Range IRA (No. 3005, 76,191 acres) 
Wyoming Peak, at 11,378 feet, is the highest point in the range. Trails from Middle Piney and 
Shale Creeks lead to the site of an old lookout tower on top. Several other peaks exceed 11,000 
feet. The Wyoming Range National Recreation Trail passes through the area from McDougal Gap 
to the Middle Fork of South Piney Creek, which is its southern end.  

This area has distinctive scenic character. Numerous cascades and waterfalls and scenic vistas 
from the highest peaks characterize the Wyoming Range. Multi-colored bands of sedimentary 
rock add interest to mountainsides, and the distant views from high points such as Wyoming Peak 
are spectacular. 

Grayback IRA (No. 3007, 315,647 acres) 
The area includes Deadman Mountain, Hoback Peak, and Mt. McDougal, high landmarks of the 
northern part of the range. Grayback Ridge is a landmark of scenic and historic importance, 
associated with Theodore Roosevelt, who once hunted in the area. The Wyoming Range National 
Recreation Trail passes through the area from Bryan Flat to McDougal Gap. Nearly all of the area 
has distinctive scenic character, with ridges, cliffs, and multi-colored rock formations, waterfalls, 
aspen stands, and extensive subalpine wildflower parks.  
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Eligible Wild and Scenic Rivers 
According to the “Recreation and Related Resources” report, 37.4 miles of wild and scenic river 
eligible streams (North Piney and Middle Piney Creeks, Big Fall Creek and LaBarge Creek) are 
within the recreation analysis area; approximately 2/3 mile of the eligible segment of Big Fall 
Creek, with a potential classification of “scenic” is within a lease parcel. Figure 4 in the 
“Recreation and Related Resources” report displays the locations of eligible rivers.  

According to the Bridger-Teton’s wild and scenic eligibility report, this creek is considered 
eligible as a scenic river classification from the source to the confluence with LaBarge Creek, for 
a length of 5 miles. The outstanding resource values include the scenic quality, hydrologic and 
geologic features. This creek is characterized by multiple waterfalls over spring-deposited 
limestone formations.  

The creek flows in the bottom of a scenic drainage with grass and forb covered slopes at the 
lower elevations and patches of a conifer forest toward the top of the ridge. Except in the forest 
cover at the top of the ridge, due to the open nature of this small valley, any alterations would be 
visible and impact the scenic quality.  

Environmental Consequences 

Alternative 1 – No Action/No Leasing 
Direct, Indirect, and Cumulative Effects 

There would be no direct, indirect or cumulative effects on scenic resources and no introduction 
of noise or unnatural lighting as a result of the no-action/no leasing alternative. However, scenic 
resource impacts in the area could occur as existing suspended leases are developed and any of 
the effects described in this analysis could occur; existing leases do overlap with inventoried 
roadless areas or the corridors of eligible wild and scenic rivers. For areas not within existing 
leases, the Wyoming Range Legacy Act withdrew the Wyoming Range (see Withdrawal Area 
map; figure 3) from disposition under laws relating to mineral and geothermal leasing; therefore, 
there will be no future leasing actions and effects from the withdrawn area. 

Effects Common to the Leasing Alternatives 
Under the leasing alternatives, it is assumed that the reasonably foreseeable development scenario 
would occur. The action of leasing by itself does not have visual impacts. The reasonably 
foreseeable development scenario would be the actions that would result in impacts to the scenic 
quality. Leasing authorizes exploration for oil and gas, later developments would be subject to 
additional site-specific analysis and decisions; however, general potential effects are considered 
in this analysis. There are 30 project lease parcels with a total of 39,490 acres being analyzed for 
the reasonably foreseeable development scenario. There are also potential indirect effects where 
these areas are viewed from outside the lease parcels, such as from ridgetops on the Wyoming 
Range National Recreation Trail.  

The primary concerns associated with energy development on the visual quality of the Bridger-
Teton National Forest are the visibility of constructed features including roads, well pads, and 
pipelines; the presence of seismic or drilling equipment and transportation on forest roads 
surrounding mobilization to seismic testing or drill sites; and the potential for the long-term 
presence of a production facility. 
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The degree of impacts is dependent upon the amount and scale of the contrast between the natural 
landscape and constructed features, the distance that constructed roads and other features are 
located relative to the location of the viewer, and the importance of scenic quality to experience 
of the viewer. Viewing distances are typically described as foreground (within 0.5 mile), 
middleground (0.5 mile to 3 to 5 miles), and background (3 to 5 miles and beyond). Facilities 
sited in a relatively open, flat meadow in the foreground of a commonly used national forest road 
would impact the landscape in a different way than facilities sited within a conifer forest, or 
distant from an actively used Forest road. 

Access Roads 
Road construction and improvement result in a variety of impacts to the scenic character of the 
landscape. Vegetation removal to build or widen a road creates some of the greatest impacts, and 
reduces the sense of naturalness. The improvement of a road can reduce the sense of remoteness 
for people traveling a road. In addition, the traffic associated equipment hauling or increased use 
because the road has been improved can lead to dust that can impact scenic quality.  

Drill Pads 
Vegetation removal in drill pad construction and changing the contours of the terrain through 
earthwork are primary impacts to the scenic quality. Drilling rigs, storage facilities, and other 
temporary or permanent installations also change the scenic character of the views. If colors are 
selected for structure surfaces that harmonize with the landscape, visual impacts can be somewhat 
reduced, especially for middleground to background views.  

Drill rigs vary in height from 100 feet (single) to 136 feet (triple). Depending on the height of the 
substructures, the mast of a drill rig may rise to 160 feet above ground surface, and is the most 
visible and noticeable part of a drill rig. Drilling operations typically continue 24 hours a day and 
7 days a week. Nighttime lighting on the rigs can be controlled to reduce the nighttime visibility 
of the derrick from a distance. This can be done by shielding light fixtures to eliminate direct 
uplight and being careful that they shine inward to the working area of the rig and not outward. 
Focus and illumination engineering can be used to make the rig less visible from outside of the 
drilling location at night. In addition, limits on the timing of operations, height of light poles, and 
wattage intensities can be used to limit light pollution. The potential for light pollution would be 
minor to moderate, depending upon the site, and temporary. (USDA Forest Service 2011) If oil or 
gas is discovered and developed, subsequent pumps and other built features are smaller scale and 
less visually evident than the exploratory drill rigs.  

If the exploration does not result in discovery, the equipment would be removed, and the area 
reclaimed. The visual contrast from exploration disturbance and activity would likely be minor to 
negligible after several growing seasons, and over the long term would be substantially 
unnoticeable once plants have been reestablished at the site.  

The indirect effects of post-leasing activity are connected to recreation, use, access, and 
viewpoints. Hunters, anglers and other recreation users may change the locations where they are 
visiting the Wyoming Range to avoid oil and gas development, which may impact scenic quality 
either in the places that receive less visitation, or areas with increased use. Since roads are 
generally improved to access oil and gas development sites, this may increase the type and 
quantity of recreation use since it will be easier to access an area which may impact scenic 
quality.  
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If fracking were employed to stimulate production, studies have shown there is often tree 
mortality associated with the practice. This would reduce the visual quality and reduce the 
screening capacity of an area of tree cover for oil and gas related structures. (USDA Forest 
Service 2010). 

Leasing Stipulations 
Lease stipulations required by the forest plan that are relevant to recreation and scenic resources 
are listed in table 6 on page 38. This section focuses on the anticipated scenic resource impacts 
relative to each lease option common to the leasing alternatives.  

No Surface Occupancy  
Occupancy of the land surface for oil and gas exploration and/or development is prohibited in 
areas with the no-surface-occupancy stipulation. No surface occupancy allows for surface 
disturbance, but does not allow occupancy. For example, a pipeline can be buried in a no-surface-
occupancy area because it will not occupy the surface, but it will disturb the surface.  

Areas with this stipulation may have some change to the scenic environment in a reasonably 
foreseeable development scenario. Roads could still be upgraded to accommodate equipment 
transport. If a pipeline or similar structure is installed, vegetation would be cleared and vegetation 
patterns in an area would change. If the vegetation type that is planted following installation is 
changed, there may be long-term changes in the view. For example, if trees are removed, and 
replaced with shrubs and grasses to allow for maintenance of the pipeline, this would change the 
scenic quality and introduce a linear feature that will likely be perceived as unnatural. These types 
of changes may have more of an impact if viewed from a high vantage point. For example, if a 
pipeline were buried in a meadow area, there may be more impact if viewed from an adjacent 
ridge top than if viewed in the foreground from a road that is a similar elevation. Pipelines would 
generally be laid within a road prism, where they would have little effect on visual quality. Other 
pipelines would be laid alongside the road right-of-way. This could have visual impacts since they 
are very close to the road within the immediate foreground, and change the spatial character of 
the road corridor, especially where a road passes through a forested area.  

Timing Limitation Stipulation 
This stipulation prohibits surface use during specific time periods to protect identified resource 
values. Since it does not apply to operation and maintenance of production facilities, this 
stipulation does not serve to reduce visual impacts, and general anticipated impacts to visual 
quality would apply.  

Controlled Surface Use Stipulation  
This stipulation allows use and occupancy on all or portions of the lease year-round, but lease 
activities are strictly controlled. Like the timing-limitation stipulation, this stipulation does not 
serve to reduce visual impacts, and general anticipated impacts to visual quality would apply. 
However one of the lease activities that may be controlled may be responsive to visual quality 
concerns, such as placement of a drill pad to reduce scenic impacts.  

Mitigation Measures 
Mitigation measures from appendix B of the forest plan that may be applied at the application for 
permit to drill stage are described in chapter 2 (page 42). Specific measures related to access, 
visual impact, and activity coordination would help minimize impacts to scenic character, visitor 
recreation use, and characteristics of special areas.  
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Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 
In this alternative, approximately 22,194 acres would be subject to no-surface-occupancy 
stipulations. Since alternative 2 has the least number of acres with the no-surface-occupancy 
stipulation, this alternative would have the greatest impact on scenic resources.  

Direct, Indirect, and Cumulative Effects  
There would be no direct effects to scenery from a decision to authorize leasing. However, the 
following indirect and cumulative effects could occur if future development were approved. 

Southern Block Lease Parcels  
These lease parcels fall in Management Area 12 (LaBarge Creek) and Management Area 26 
(Piney Creeks). Most of the analysis for these parcels is in the “Special Area Designations” 
section below. In addition there would be impacts to views from National Forest System Road 
10046 that parallels Coal Creek in the reasonably foreseeable development scenario. The northern 
section of lease parcel WYW173279 is primarily the timing-limitation stipulation, with a small 
strip of no-surface-occupancy area along Darby Creek. This is a broad valley with wide meadows 
in the bottom and forested slopes climbing to views of Mount Darby. The 2012 Fontenelle Fire 
killed many area trees along this road. As these trees fall, and until forest cover is reestablished, 
there is limited screening available to reduce the impacts of oil and gas development. The 
corridor adjacent to National Forest System Road 10046 was assigned a visual quality objective 
of retention. Only a small section of the northeast corner of lease parcel WYW173279 is 
retention, it is likely that retention can be met in the reasonably foreseeable development 
scenario. However, the foothills of Mount Darby are assigned a visual quality objective of partial 
retention. New road construction could make it difficult to meet partial retention, depending on 
location. Exploratory drill rigs would likely be visible if drilling took place in this area. 
Production wells would have limited visibility.  

Special Area Designations 
This area includes the Lander Cutoff Trail of the California National Historic Trail, the Wyoming 
Range National Recreation Trail, and Big Fall Creek, which was determined as eligible for wild 
and scenic river status.  

Lease parcel WYW173279 includes approximately 1.5 miles of the Lander Cutoff Trail. Some of 
the better preserved original ruts of the trail are located in this area. There is a no-surface-
occupancy stipulation along this trail. Surface occupancy for drill rigs would likely occur on the 
flanks of Mt. Thompson and/or Packsaddle Ridge in the area of National Forest System Road 
10173. The fire in 2012 killed many of the trees in this area. Until the trees have fallen and tree 
cover has been established, there will be limited screening. Under the reasonably foreseeable 
development scenario exploratory drill rigs would likely be visible from the trail, which could 
reduce the quality of the scenic experience for individuals visiting the trail. Depending on the 
level of development, this could be considered to be incompatible with the purpose for which the 
trail was established. There is a programmatic agreement between the Bureau of Land 
Management and the Wyoming State Historic Preservation Officer regarding mitigation to protect 
the Lander Cutoff Trail during development of the Pinedale Anticline oil and gas field (USDI 
BLM 2008). Similar measures may be requested for this lease parcel in the future.  

Lease parcel WYW173279 also includes about 1.5 miles of the southern access to the Wyoming 
Range National Recreation Trail and the corresponding South Piney Trailhead. The trail corridor 
has a no-surface-occupancy stipulation. Under the reasonably foreseeable development scenario, 
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there may be middleground views to exploratory rigs on the lower slopes of Mount Thompson to 
the southwest, and the slopes above the North Fork of Piney Creek to the northeast. While views 
of oil and gas development might reduce the quality of the experience for some trail users, given 
the short duration on a 70-mile trail, it would probably not displace users.  

The southeast corner of lease parcel WYW173278 crosses the upper reaches of Big Fall Creek. 
There is a no-surface-occupancy stipulation for ¼ mile on either side of the stream. Because of 
this stipulation, oil and gas development associated with this parcel would likely occur on the 
ridge where there are more forest stands, which would help screen oil and gas development from 
visitors to Big Fall Creek. The road that would probably be upgraded for hauling equipment is 
National Forest System Road 10012 in the Turkey Creek drainage that enters the parcel from the 
west and is located within a maximum modification area (figure 37). This road is in a drainage 
north of Big Fall Creek and is not likely to impact the scenic quality of Big Fall Creek.  

According to the “Recreation and Related Resources” report, none of the inventoried roadless 
areas would be impacted by the proposed lease blocks in this management area.  

Cumulative Effects to Southern Block Lease Parcels 
There is a large tract of existing Federal oil and gas leases to the east of the proposed lease parcels 
in this management area in the Snyder Basin and Riley Ridge areas. If this area is developed for 
oil and gas in the future, it could have a substantial impact and scenic quality for people visiting 
this area. The Lander Cutoff trail passes through approximately 10 miles of existing and proposed 
leases. If oil and gas exploration and development occurs, it could adversely impact the historic 
and scenic qualities of the landscape that led to the designation of this trail.  

The development on the existing leases to the east would have no impact to the Big Falls Wild 
and scenic eligibility because this drainage is located on the western side of the ridge with no 
views to this area. There are background views from the upper elevations of the Wyoming Range 
National Recreation Trail. This may reduce the quality of the views for some trail users.  

Middle Block Lease Parcels  
These lease parcels fall in the northern end of Management Area 26 (Piney Creeks) and 
Management Area 25 (Cottonwood Creek), with a few acres of WYW173045 in Management 
Area 32 (Lower Greys River) near McDougal Gap.  

Lease parcel WYW173044 is viewed from National Forest System Road 10046. This route is 
valued for views to Lander Peak and Triple Peak and the Red Castle cliffs. In this alternative, 
most of the corridor is no surface occupancy, and the upper elevation of Bare Mountain. The 
remaining lease is proposed for a timing-limitation stipulation. There is substantial forested areas, 
which provides opportunities for screening wells and drill pads from the road. However, the road 
is descending from Bare Pass at this point, so the viewer’s vantage would be primarily looking 
down across the landscape. In the reasonably foreseeable development scenario it is likely that 
drill pads and new roads would be visible and disruptive in the natural appearing landscape. This 
would likely be seen as detracting from the valued natural landscape character. The corridor 
adjacent to National Forest System Road 10046 and the upper elevations of Bare Mountain are 
assigned a visual quality objective of retention in the forest plan. The remainder of this lease 
parcel is assigned partial retention. Depending on drill pad locations, it could be difficult to meet 
retention and partial retention on these lease parcels, especially given that the viewers are 
generally looking down across the landscape.  
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Lease parcels WYW173045, WYW173046, and WYW173281 includes several miles of National 
Forest System Road 10125, known as the McDougal Gap road. This is a very popular recreation 
route, because this road provides access to the Wyoming Range National Recreation Trail and is 
the primary access route across the Wyoming and Salt River Ranges. In this alternative, 
McDougal Gap and the corridor along the Wyoming Range National Recreation Trail and a small 
area around Foster Meadows are no surface occupancy. The remaining area in the parcels is a 
timing-limitation stipulation. This road follows broad open meadows with bounded by forested 
slopes until the area near the top of McDougal Gap, where the road climbs through forest to the 
pass. Because the viewer’s vantage is from a high elevation, in the reasonably foreseeable 
development scenario it is likely that drill pads and access roads would be visible from the 
McDougal Gap area as middleground views. This would detract from the views for people who 
value the natural appearing setting. If a well pad were located in the meadows, they would be 
visible from the road, there are opportunities for natural screening in the forested areas. The 
corridor along National Forest System Road 10125 adjacent to North Cottonwood Creek (figure 
36) is assigned a visual quality objective of retention. Lower slopes toward the top of McDougal 
gap are assigned partial retention. The rest of these parcels are assigned maximum modification. 
Depending on drill pad locations, it may be difficult to meet retention and partial retention in 
these areas as a result of the broad valleys high vantage point of the viewer.  

Lease parcels WYW173035 and WYW173036 would be accessed by National Forest System 
Road 10120. The Maki Creek Trail, (trail 080) is also located in these parcels. Meadows and 
ridges that are not forested are no surface occupancy, the rest of the area is a timing-limitation 
listing. This area has limited recreation use compared to other areas in the project. The timing-
limitation stipulation areas have substantial forest cover, and there are good opportunities for 
screening for well pads. National Forest System Road 10120 would be improved over the current 
primitive road in the reasonably foreseeable development scenario. This would change the 
primitive character of this area, and potentially increase recreation visitation to the Maki Creek 
Trail as a result of the improved access.  

Cumulative Effects to Middle Block Lease Parcels 
There is a block of existing Federal oil and gas leases to the north of WYW172044. If all of the 
leases were developed, this could substantially change the quality of the experience to visitors 
using the Bare Pass Road (Road 10046), Cottonwood Creek Road (Road 10050) and the Soda 
Lake area. The roads would be improved and visitors would encounter pockets of industrial 
structures related to drilling and transporting oil and gas. Since this area is valued for the natural 
appearance, this would reduce the quality of the experience for most visitors. There are also 
existing leases to the east along Cottonwood Creek beyond the national forest boundary that 
could further diminish the experience as people travel from U.S. Highway 189 to the Wyoming 
Range.  

Northern Block Lease Parcels 
This area contains 21 lease parcels. These lease parcels fall primarily in Management Area 24 
(Horse Creek), but parts of the northern and western parcels fall in Management Area 23 (Upper 
Hoback). The primary road access is National Forest System Roads 10389, 10142, 10121, and 
10359. Most of the western side of these blocks of lease parcels on the upper elevations of Horse 
and Lookout Mountains would have a no-surface-occupancy stipulation for wildlife habitat 
protection. The eastern side at lower elevations has primarily a timing-limitation stipulation. The 
area around the North Horse Creek Trailhead is also a timing-limitation stipulation, with small 
tracts of no surface occupancy in the meadows. There are patches with no additional stipulations 
beyond the standard stipulations. The corridors along all of these roads have been assigned visual 
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quality objectives of retention or partial retention. The Mill Creek Trail 052 is within the retention 
corridor. The remaining area, including Merna Butte has been assigned modification. In the 
reasonably foreseeable development scenario, drill pads placed in forested areas would provide 
opportunities for screening drilling structures and activities. Area roads would be improved, 
changing the character of the area. Given the large tract of parcels, the natural appearing character 
could be substantially changed if the area were fully developed for oil and gas exploration. This 
would reduce the quality of the experience for people seeking the naturally appearing landscapes 
of this area. Roads would be expected to be improved, further changing the character.  

Cumulative Effects to Northern Block Lease Parcels 
There are existing lease parcels within this area. Depending on the level of future development, 
the landscape visual quality would be reduced for individuals seeking a natural appearing 
landscape.  

Alternative 3: Authorize Leasing in Accordance with Forest Plan 
Leasing Availability Decision, With Enhanced Resource Protection  
Alternative 3 expands the no-surface-occupancy stipulation in all lease parcels, which overall 
would reduce scenic impacts in a reasonably foreseeable development scenario because the 
surface occupancy would not occur in these areas. Often these expanded no-surface-occupancy 
areas include meadows and areas adjacent to roads and trails, the areas where impacts to scenic 
quality are greatest when development occurs. This alternative also expands the controlled-
surface-use stipulation for well density. The forest plan lists possible mitigation to maintain 
aesthetic values that would be applied when surface disturbance is proposed for locating roads 
and facilities.  

Direct, Indirect, and Cumulative Effects  
There would be no direct effects to scenery from a decision to authorize leasing. However, the 
following indirect and cumulative effects could occur if future development were approved. 

Southern Block Lease Parcels 
Most of the analysis for these parcels is in the “Special Area Designations” section below. The 
impacts to views from National Forest System Road 10046 that parallels Coal Creek in the 
reasonably foreseeable development scenario would be reduced in this alternative. Lease parcel 
WYW173279 is no surface occupancy in the meadows and drainage bottoms, with a controlled-
surface-use stipulation at the tops of ridges. The fire-killed trees from the 2012 Fontenelle Fire 
would provide very little screening, so exploratory rigs would be especially visible in controlled 
surface use areas impacted by the fire. 

Special Area Designations 
There is a no-surface-occupancy stipulation along this trail is expanded in the area of the Lander 
Cutoff trail and the Wyoming Range National Recreation Trail. The remainder of the parcels are 
controlled surface use. This reduces impacts to the scenic quality compared to alternative 2 near 
these trails. Depending on the level of development, this could be considered to be incompatible 
with the purposes for which the California National Historic trail was established; however, this 
alternative is less likely to be found to be incompatible because of the expanded no surface 
occupancy.  

The southeast corner of lease parcel WYW173278 crosses the upper reaches of Big Fall Creek. In 
this alternative, no surface occupancy is expanded along Big Fall Creek, and the upper elevations 
have controlled surface use and timing limitations for other resource protection. The road that 
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would probably be upgraded for hauling equipment is National Forest System Road 10012 in the 
Turkey Creek drainage that enters the parcel from the west and is located within a maximum 
modification area (figure 37). This road is in a drainage north of Big Fall Creek and is not likely 
to impact the scenic quality of the creek. The scenic quality impacts may be reduced due to 
increased area covered by no surface occupancy; this alternative would be less likely to result in a 
change to the wild and scenic river eligibility status.  

Cumulative Effects to Southern Block Lease Parcels 
The cumulative effects of alternative 3 to scenic resources are anticipated to be similar to those of 
alternative 2.  

Middle Block Lease Parcels  
In this alternative no surface occupancy is expanded in all parcels, and the controlled surface use 
stipulation is applied to most of the rest of the area except for small areas near McDougal Gap 
and Foster Meadows. Lease parcel WYW173044 is viewed from National Forest System Road 
10046. In this alternative, there is little change from alternative 2 unless scenic resource 
mitigation is one of the factors for determining the controlled-surface-use stipulations.  

Lease parcels WYW173045, WYW173046, and WYW173281 include several miles of National 
Forest System Road 10125, known as the McDougal Gap road. In this alternative, no surface 
occupancy is expanded to include all of the primary road corridors and meadows. Most of the 
remaining area is controlled surface use. This would reduce impacts to scenic quality compared to 
alternative 2 because drill pads would be located away from roads in this area.  

Lease parcels WYW173035 and WYW173036 would be accessed by National Forest System 
Road 10120. The Maki Creek Trail (trail 080) is also located in these parcels. No surface 
occupancy is expanded compared to alternative 2, with controlled surface use stipulated in the 
remaining area. This would reduce impacts to scenic quality.  

Cumulative Effects to Middle Block Lease Parcels 
The cumulative effects of alternative 3 to scenic resources in these lease parcels are anticipated to 
be similar to those of alternative 2.  

Northern Block Lease Parcels  
This area contains 21 lease parcels. In this alternative, no surface occupancy is expanded 
compared to alternative 2, including areas adjacent to most of the area roads. The controlled-
surface-use stipulation is applied to most of the remaining area. Mitigation for visuals (such as 
special design, screening, or location to blend with the natural surroundings) would be applied at 
the application for permit to drill stage to maintain aesthetic values. Given the large tract of 
parcels, the natural appearing character would still be changed if the area were fully developed 
for oil and gas exploration, but the change would be less than alternative 2. Roads would still 
likely be improved, which would change the natural character where improvements take place, 
but would probably impact fewer miles of roads in this alternative.  

Cumulative Effects to Northern Block Lease Parcels 
The cumulative effects of alternative 3 to scenic resources are anticipated to be similar to those of 
alternative 2.  
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Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 
Alternative 4 applies no surface occupancy to all of the lease parcels being considered for leasing 
in this project. This alternative would have the least impacts to scenic resources compared to 
alternatives 2 and 3. Many of the lease parcels would have no scenic resource impacts, because 
they are more than 1 mile away from existing lease parcels where directional drilling would be 
feasible in the reasonably foreseeable development scenario.  

Direct, Indirect, and Cumulative Effects  
There would be no direct effects to scenery from a decision to authorize leasing. However, the 
following indirect and cumulative effects could occur if future development were approved. 

Southern Block Lease Parcels 
Lease parcels in this area would likely still have scenic resource impacts in the reasonably 
foreseeable development scenario. There are adjacent existing leases to all parcels except 
WYW173278 that contains the upper reaches of Big Fall Creek. There could be views of drill 
pads in the adjacent existing lease area if directional drilling were employed.  

Special Area Designations 
There is a no-surface-occupancy stipulation along the Lander Cutoff Trail in these lease parcels, 
the existing lease parcels to the east also contain several miles of the trail. Depending on the 
stipulations on the existing lease parcels, oil and gas development may have visual impacts along 
the trail. Depending on the level of development, this could be considered to be incompatible 
with the purposes for which the California National Historic trail was established; however, this 
alternative is less likely to be found to be incompatible because of the expanded no surface 
occupancy.  

Lease parcel WYW173278 is within 1 mile from leases that are held in production east of 
National Forest System Road 10049. In this alternative, there could be oil and gas development 
east of Big Fall Creek on leased lands east of National Forest System Road 10049, in an area with 
a visual quality objective of partial retention. As a result there would be no change to the wild and 
scenic river eligibility status for this creek.  

Cumulative Effects to Southern Block Lease Parcels 
The cumulative effects of alternative 4 to scenic resources are anticipated to be similar to those of 
alternative 2.  

Middle Block Lease Parcels 
In this alternative no surface occupancy is applied to all parcels. Only WYW173044 is within 1 
mile of an existing lease. In the reasonably foreseeable development scenario, there could likely 
be drill pads near the northern boundary of this parcel if directional drilling were employed. 
National Forest System Road 10046 may also be improved. This would reduce the scenic quality 
in the area of this lease parcel. The other lease parcels may not be developed given the limitations 
of current drilling technology.  

Cumulative Effects to Middle Block Lease Parcels 
The cumulative effects of alternative 4 to scenic resources are anticipated to be similar to those of 
alternative 2.  
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Northern Block Lease Parcels  
This area contains 21 lease parcels. No surface occupancy would be applied to all lease parcels in 
this project. There are existing lease parcels to the west of this area, and one small existing lease 
parcel to the east. Depending on the stipulations, the drill pads could be located in the South Fork 
of the Hoback River area if directional drilling were utilized. The other location for directional 
drilling could be in the Beaver Ridge area. Scenic quality would be reduced in the reasonably 
foreseeable development scenario for these areas.  

Cumulative Effects to Northern Block Lease Parcels 
The cumulative effects to of alternative 4 to scenic resources are anticipated to be reduced 
compared to alternatives 2 and 3. There are few existing leases near this large tract of parcels, and 
the limited development potential in this alternative reduces the overall cumulative effects.  

Terrestrial Wildlife 
Introduction 
This section discloses the possible effects of the proposed leasing on terrestrial wildlife species 
including threatened, endangered, sensitive, management indicator species, trophy game species 
habitats and populations neo-tropical migratory birds and “birds of conservation concern.” 

Regulatory Framework 
Bridger-Teton Forest Plan 
The Bridger-Teton forest plan provides clear direction on the management of Bridger-Teton 
National Forest wildlife species and habitat through implementation of the desired future 
conditions. Desired future conditions describe forestwide management prescriptions, standards, 
and guidelines which in turn provide management direction intended to accomplish goals and 
objectives. Wildlife management direction is included in the management prescriptions, each of 
which contains a separate and different management emphasis statement that ties it to a specific 
set of resource management directions (prescriptions, standards, and guidelines).  

Federal Laws 
Endangered Species Act 
The Endangered Species Act, as amended, is Federal legislation that is intended to protect and 
conserve threatened, endangered, and proposed species and their habitats. The U. S. Fish and 
Wildlife Service (Fish and Wildlife Service) is the Federal agency that is responsible for 
administering the provisions of the Endangered Species Act. Informal consultation with the Fish 
and Wildlife Service has been continuous and ongoing throughout this analysis process. 
Consultation was accomplished via telephone calls, emails, Level 1 Meetings (10/28/2008, 
3/9/2009, 12/4/12, 10/14/15), and one field visit. In addition, numerous Fish and Wildlife Service 
documents have been referenced to support this analysis. 

Management Direction Specific to Lynx 
The Bridger-Teton forest plan was amended in 2007 and Canada lynx on the forest are now 
managed according to the Northern Rockies Lynx Management Direction (USDA Forest Service 
2007a). The Northern Rockies Lynx Management Direction is designed to reduce or eliminate 
“adverse effects from land management activities on National Forest System lands, while 
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preserving the overall multiple-use direction in existing plans”. Please see the “Affected 
Environment” section for Canada lynx, page 190 for details. 

Forest Management Direction Specific to Grizzly Bears  
Management direction for grizzly bears that applies to lands within the project area includes the 
following forest plan (1990) goals: 

• Provide suitable and adequate amounts of habitat for recovery of a viable grizzly bear 
population in the Greater Yellowstone Area as identified in the Grizzly Bear Recovery Plan. 

• Prevent needless encounters between grizzly bears and people, and prevent grizzly bears 
from gaining access to such attractants as food and garbage. 

• Grizzly Bear Recovery Standard -Any exploration and development activities will require a 
biological evaluation or assessment and consultation with the U.S. Fish and Wildlife 
Service. 

Additional relevant forest plan direction pertaining to grizzly bears and other wildlife: 

• Management direction for DFC 12: Management emphasis is on providing such important 
habitat for big-game as winter ranges, [elk] feedgrounds, calving areas, and security areas. 
Management provides for habitat capability and escape cover, and maintained Semi- 
primitive Non-motorized opportunities that emphasize big-game hunting activities. If any 
portion of this area contains grizzly bear habitat, no surface-disturbing activities can occur 
there until the grizzly bear cumulative effects model [CEM] can be run to help determine 
potential effects on the bear. 

• Management direction for DFC 10: Management emphasis is to provide long-term and 
short-term habitat to meet the needs of wildlife managed in balance with timber harvest, 
grazing, and minerals development. All surface-disturbing activities are designed to have 
no affect or beneficial effects on wildlife. If any portion of this area contains grizzly bear 
habitat, no surface-disturbing activities can occur there until the grizzly bear cumulative 
effects model* can be run to help determine potential effects on the grizzly bears. 

Migratory Bird Treaty Act 
The Migratory Bird Treaty Act prohibits the killing, capture, “take,” or otherwise harming of 
birds listed as migratory. Migratory species include most types of birds, including waterfowl, and 
most songbirds and hawks. Section 703 of the act states: 

. . . unless and except as permitted by regulations, it shall be unlawful at any time, by any 
means or in any matter, to take, capture, kill, attempt to take, capture, or kill, or possess 
any migratory bird, any part, nest, or eggs of any such bird. 

Bald Eagle Protection Act 
The Bald Eagle Protection Act, 16 U.S.C. 668, prohibits knowingly taking, or taking with wanton 
disregard for the consequences of an activity, any bald or golden eagles or their body parts, nests, 
or eggs, which includes collection, molestation, disturbance, or killing.  

National Forest Management Act 
The National Forest Management Act requires the Forest Service to maintain viable populations 
of native vertebrate species. Toward this end, the Forest Service designates and manages for 
management indicator and sensitive species to ensure their population viability.  
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State of Wyoming 
The Wyoming Game and Fish Department has adopted the Federal Threatened Endangered and 
Proposed Species list and does not identify a separate list of State threatened or endangered 
species. Wyoming Game and Fish has developed a State Wildlife Action Plan (2010) designed for 
managing species of greatest conservation need. It includes various lists and recommendations for 
maintaining species and habitats of special management concern. The agency also has greater 
sage-grouse conservation plans (2003, 2007, 2011, and 2014), “The Wyoming Mule Deer 
Initiative” (WGFD 2009a), a “Wyoming Range Mule Deer Plan” (2011) and a “Wyoming 
Statewide Bighorn and Domestic Sheep Working Group Final Report and Recommendations” 
(2004a) that include recommendations for managing habitat for these species on Federal lands. 

Methodology 
Potential effects to wildlife were assessed by considering life history requirements and known 
impacts from existing oil and gas development activities as well as other actions that have similar 
effects to wildlife and wildlife habitats. Potential impacts are described broadly because the site-
specific locations of future oil and gas development are unknown. The reasonable foreseeable 
development scenario projection was applied to each primary habitat type administratively 
available for leasing with surface occupancy under each alternative scenario, in order to display 
the greatest level of potential effects if all development were to occur within a single habitat type. 
This analysis of effects on wildlife species, including sensitive and management indicator species, 
migratory birds, and birds of conservation concern is based on habitats potentially affected and 
species occurrence. Locations of wildlife habitat types and species occurrence used for analysis 
and where they overlap with oil and gas lease parcels were determined by spatial geographic 
information systems data and occurrence records. These data and records were developed by the 
Bridger-Teton National Forest, draft species conservation assessments (USDA Forest Service 
2010), predictive species habitat suitability and distribution models and maps (Langston 2011), 
Wyoming Natural Diversity Database, Wyoming Game and Fish Department, and published 
literature. 

We first evaluated the presence of a species or its habitat within and immediately adjacent to the 
project area. This step was completed in the species screening tables located in the “Affected 
Environment” section of this report. If the species or its habitat was present, the next step was to 
identify in the “Environmental Consequences” section the project’s potential indirect effects, such 
as harassment and physical harm, and any effects on the species’ habitat. A determination—
appropriate for a sensitive or management indicator species, migratory bird species or bird of 
conservation concern—was then made based on the potential indirect effects.  

Cumulative effects are the incremental effects predicted when the direct and indirect effects of the 
proposed action are added to the effects of the past, present, and future actions (here, identified as 
“cumulative” actions) that occur or are planned in the cumulative effects area identified for each 
species. Projects considered for cumulative effects are listed in appendix E. The indirect effects, 
the cumulative actions identified in the cumulative effects analysis area, and the interactions of all 
the effects from these sources, constituted the cumulative effects on which the second 
determination for each species was based.  

Information Sources 
Information to support the analyses of the effects of the alternatives on the wildlife species and 
habitats discussed in the affected environment was obtained from diverse sources, including peer-
reviewed professional technical papers; reports by the Wyoming Game and Fish Department, the 
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U.S. Fish and Wildlife Service, University of Wyoming graduate students, Wyoming Natural 
Diversity Database, other Federal or State agencies, and private research organizations; and 
personal communications with State and Federal wildlife biologists or other specialists familiar 
with the project area and wildlife conditions. 

Field surveys were conducted within the project area for goshawk, boreal, great gray and 
flammulated owls, marten, and Townsend’s big-eared and spotted bats, by Forest Service, 
University of Wyoming, Rocky Mountain Bird Observatory, or Wyoming Game and Fish 
Department personnel. Big game herd populations of elk, mule deer, moose, pronghorn antelope, 
and bighorn sheep are periodically monitored by the Wyoming Game and Fish Department. The 
agency also monitors bald eagle and peregrine falcon nesting success. Field research studies 
concerning elk, mule deer, moose, pronghorn antelope, and bald eagle by Wyoming Game and 
Fish Department, The Wildlife Conservation Society, Western Ecosystems Technology, Inc., 
Craighead Beringia South, and the University of Wyoming are ongoing or were completed 
recently. Incidental field observations of migratory birds, sage-grouse and raptors by Forest 
Service ranger district personnel are noted in unpublished district records and the Wyoming 
Natural Diversity Database. 

Incomplete and Unavailable Information  
Field surveys were not available for all terrestrial wildlife species, and some wildlife surveys do 
not occur annually, nor are they based on scientific or statistical protocol. Species’ presence, 
absence, and habitat conditions were sometimes estimated from the experience and knowledge of 
State and Federal biologists, and others who had knowledge of wildlife in the project or adjacent 
areas. Total numbers of individuals and their individual seasonal ranges, periods of occupancy 
and preferred use areas and suitable cover types in favorable conditions for the wildlife species 
discussed in detail in this report are unknown within the area of all the lease parcels. Thus, the 
analysis of effects of the proposed leasing on each species is incomplete and can be misleading 
relative to the application of mitigation measures, project design features and stipulations being 
limited only to known information on wildlife species occurrence and their habitats and ranges at 
the time of this writing. 

Threatened and Endangered Species – Affected Environment 

Existing Condition  
Canada Lynx 
The historic range of Canada lynx (Lynx canadensis) extended from Alaska across much of 
Canada, with southern extensions into parts of the western United States, the Great Lakes states, 
and New England (McKelvey et al. 2000; Ruediger et al. 2000). The Fish and Wildlife Service 
listed the Canada lynx contiguous U.S. distinct population segment in March 2000 as threatened 
in the contiguous United States (65 FR 16052). 

Management Direction Specific to Lynx 
The Bridger-Teton forest plan was amended in 2007 and Canada lynx in the forest are now 
managed according to the Northern Rockies Lynx Management Direction. The Northern Rockies 
Lynx Management Direction amended national forest plans in Montana and parts of Idaho, 
Wyoming, and Utah. It amended national forest plans in Montana and parts of Idaho, Wyoming, 
and Utah. It is designed to reduce or eliminate “adverse effects from land management activities 

https://www.gpo.gov/fdsys/pkg/FR-2000-03-24/pdf/00-7145.pdf


Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

191 

on National Forest System lands, while preserving the overall multiple-use direction in existing 
plans” (USDA Forest Service 2007a).  

The following risk factors affecting lynx survival, movement, and productivity are relevant to this 
analysis and the current condition of the habitat for lynx: conversion or alteration of native plant 
communities; fuels management; forest and backcountry roads and trails; trapping; incidental or 
illegal shooting; competition and predation; private land development; industrial development (oil 
and gas leases, mines, reservoirs). Other risk factors not considered relevant to this analysis 
include highways and associated developments, predator control activities, ski areas and large 
resorts, and livestock grazing. 

The Northern Rockies Lynx Management Direction promotes conservation of the contiguous U.S. 
distinct population segment but it does not prevent adverse effects to individual lynx. The U.S. 
Fish and Wildlife Service Biological Opinion on the Northern Rockies Lynx Management 
Direction assumes that guidelines would be adhered to in most cases except where there are 
compelling reasons, such as public safety or risks to other species (USFWS 2007a). The 
biological opinion acknowledged that “where we determined in our finding that certain risk 
factors did not negatively affect the lynx distinct population segment, the risks may impart 
adverse effects to individual lynx depending upon site specific conditions” (USFWS 2007a). 

The Northern Rockies Lynx Management Direction provides guidance for oil and gas leasing 
under “All Management Practices and Activities (ALL)” and “Human Use Projects (HU)” 
(USDA Forest Service 2007a).  

The Northern Rockies Lynx Management Direction provides guidance for activities and 
developments that are not for the purpose of managing vegetation but have the potential for 
affecting lynx. The terms of this management direction are defined as the following: 

• Goals, which are general descriptions of desired results; 

• Objectives, which are descriptions of desired resource conditions; 

• Standards, which are management requirements designed to meet the objectives; and 

• Guidelines, which are management actions normally taken to meet the objectives. 

Compliance with the Northern Rockies Lynx Management Direction will be assessed at the 
application to drill stage: 

• Objective ALL O1: Maintain or restore lynx habitat connectivity in and between lynx 
analysis unit, and in linkage areas. 

• Standard ALL S1: New or expanded permanent25 development and vegetation management 
projects must maintain habitat connectivity in a lynx analysis unit and/or linkage areas. 

• Objective HU O1: Maintain the lynx’s natural competitive advantage over the other 
predators in deep snow, by discouraging the expansion of snow-compacting activities in 
lynx habitat. 

• Objective HU O3: Concentrate activities in existing developed areas, rather than 
developing new areas in lynx habitat. 

                                                      
25 Permanent development equals greater than 15 years. 
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• Objective HU O5: Manage human activities, such as special uses, mineral and oil and gas 
exploration and development, and placement of utility transmission corridors, to reduce 
impacts on lynx and lynx habitat. 

• Guideline HU G4: For mineral and energy development sites and facilities, remote 
monitoring should be encouraged to reduce snow compaction. 

• Guideline HU G5: For mineral and energy development sites that are closed, a reclamation 
plan that restores lynx habitat should be developed.  

• Guideline HU G6: Methods to avoid or reduce effects on lynx should be used in lynx 
habitat when upgrading unpaved roads to maintenance levels 4 or 5, if the result would be 
increased traffic speeds and volumes, or a foreseeable contribution to increases in human 
activity or development. 

• Guideline HU G7: New permanent roads should not be built on ridge-tops and saddles, or 
in areas identified as important for lynx habitat connectivity. New permanent roads and 
trails should be situated away from forested stringers. 

• Guideline HU G8: Cutting brush along low-speed, low traffic volume roads should be done 
to the minimum level necessary to provide for public safety. 

• Guideline HU G9: On new roads built for projects, public motorized use should be 
restricted. Effective closures should be provided in road designs. When the project is over, 
these roads should be reclaimed or decommissioned, if not needed for other management 
objective. 

The U.S. Fish and Wildlife Service concluded that most actions in lynx habitat that are in 
compliance with the Northern Rockies Lynx Management Direction would either have no effect 
on lynx or would not likely adversely affect lynx. The most significant exceptions to this include 
the fuels management and pre-commercial thinning under special circumstances exempted from 
the standards, which are limited to no more than six percent of occupied habitat (USFWS 2007a). 

Habitat Requirements 
Canada lynx inhabit high elevation boreal or coniferous forest areas with “cold, snowy winters” 
(Ruediger et al. 2000). The preferred habitat of the lynx in the western U.S. is the Rocky 
Mountain conifer forest dominated by lodgepole pine, subalpine fir, and Engelmann spruce at an 
elevation above 6,500 feet (McKelvey et al. 2000; Ruediger et al. 2000); in Wyoming, the 
elevation may be closer to 7,200 feet, varying by aspect (N. Berg, pers. comm.). Home range size 
varies considerably and is usually dependent upon prey base availability. Lynx home ranges are 
large and have been reported to generally be between 12 to 83 square miles (74 FR 8616). 

Key components of lynx habitat include denning and foraging habitat, and travel corridors 
(linkages) provided by a mosaic of forest habitats (Ruggiero et al. 1994). Lynx denning habitat is 
found in boreal forests with high horizontal cover provided by coarse woody debris (downed 
logs) (Ruggiero et al. 1994; Ruediger et al. 2000). 

Snowshoe hares (Lepus americanus) are the primary prey species for lynx and the distribution of 
lynx coincides closely with that of snowshoe hares. Red squirrels (Tamiasciurus hudsonicus) are 
considered an important alternate prey species.  

Lynx foraging habitat is closely associated with the habitat requirements of the snowshoe hare. 
Snowshoe hare are known to be associated with dense understory shrub and sapling habitats 
(Ruggiero et al. 1994). However, research in the Wyoming Range and other places has indicated 

https://www.gpo.gov/fdsys/granule/FR-2009-02-25/E9-3512
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that all forest types with a significant spruce/fir understory component, as well as regenerating 
(30-70 year old) lodgepole pine, are important as snowshoe hare habitat (Berg et al. 2010; 
Ellsworth and Reynolds 2006). Berg (pers. comm., 2008) has also documented snowshoe hares in 
sagebrush habitats up to 100-meters from forested habitat and within riparian willow corridors. 

Travel corridors/linkages provide for lynx movement and dispersal. Documented daily movement 
distances have varied from 1.6 miles to 3.2 miles depending upon prey densities. Exploratory 
movements, usually in summer months and outside of identified home range boundaries, have 
been recorded at over 100 miles (Squires et al. 2003) and up to 600 miles (Ruediger et al. 2000). 
When necessary, lynx will cross non-forested habitats. However, in general, open areas, whether 
man-made or natural, will discourage use by lynx and disrupt their movements (Ruggiero et al. 
1994). Most vegetation successional stages serve as travel cover, provided they offer adequate 
vegetative cover. Narrow forested mountain ridges or plateaus may provide a linkage between 
more extensive areas of lynx habitat. Wooded riparian communities may provide travel cover 
across otherwise open valley floors between mountain ranges. Linkages may be provided by 
forest stringers that connect large forested areas, or by low, forested passes that connect subalpine 
forests on opposite sides of a mountain range (Ruediger et al. 2000). 

Relevant Risk Factors  
Habitat Conversion and Loss. Conversion of native plant communities may result in effects to 
prey species and alter the abundance and/or availability of denning habitat. High quality 
snowshoe hare habitat can be patchy and temporal, thus “lynx populations require large boreal 
forest landscapes to ensure the sufficient high quality snowshoe hare habitat is available and to 
ensure that lynx may move freely among patches of suitable habitat ” (74 FR 8616). 
Loss/alteration of habitat can occur through fire, natural events, vegetation management, and 
developments. 

Lynx habitat in an unsuitable condition is defined as -lynx habitat in the stand initiation structural 
stage where the trees are generally less than ten to 30 years old and have not grown tall enough to 
protrude above the snow during winter. Stand replacing fire or certain vegetation management 
projects can create unsuitable conditions. Vegetation management projects that can result in 
unsuitable habitat include clearcuts and seed tree harvest, and sometimes shelterwood cuts and 
commercial thinning depending on the resulting stand composition and structure (“Canada Lynx 
Conservation Assessment and Strategy;” ILBT 2013). 

Human developments including oil and gas exploration and development may affect lynx by 
changing or eliminating vegetation and contributing to fragmentation (Ruediger et al. 2000). 
Surface use associated with exploration and development that results in temporary to long-term 
removal of vegetation may also cause “an increased potential for human-caused mortality.” The 
“greatest impact is likely the development of road access” resulting in compacted snow routes 
(i.e., access for competing predators) and increased vulnerability to incidental trapping mortality 
(Ruediger et al. 2000). 

Roads and Trails. Forest roads and trails in general, are not considered a primary threat to 
resident lynx populations in and of themselves (USFWS 2007a). Vehicle speeds on forest roads 
are relatively slow in comparison to highways or other public roads due to topography, substrate 
and road conditions. Thus, the potential for lynx mortality or injury due to collisions with 
vehicles is probably low on forest roads. Lynx have not been found to have any preference for or 
avoidance of unpaved roads and existing road density has not been shown to affect lynx habitat 
selection (McKelvey et al. 2000). However, roads may increase the risk of trapping, and 

https://www.gpo.gov/fdsys/granule/FR-2009-02-25/E9-3512
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incidental/illegal shooting (Koehler and Brittell 1990 as cited in Aubry et al. 2000b; Squires, pers. 
comm. 2010; USFWS 2007a), facilitate competition/predation, and affect denning behavior. The 
current open and closed roads and winter access in the project area are displayed in figures A-1 
and A-2 of appendix A. Open road densities in the project area are displayed in table 73. 

Figure A-1 in appendix A only displays legal National Forest System roads; several miles of 
illegal user-created routes also exist in the project area, but are not spatially displayed or used to 
calculate open road densities shown in table 61. 

Open roads may increase the vulnerability of lynx to human caused mortality (Ruediger et al. 
2000). Lynx could be especially vulnerable to collision caused mortality considering that they 
don’t seem hesitant to cross even highways during their travels. From 1999–2001, a male Canada 
lynx was found to have crossed several two-lane highways, one was crossed at least four times, 
during yearly exploratory movements from his home range in the Wyoming Range, across the 
greater Yellowstone area. This male lynx followed a similar path each year from the Wyoming 
Range near Big Piney, Wyoming, to as far as the Henry’s Lake Mountains, west of West 
Yellowstone, Montana (Squires and Oakleaf, 2005). Lynx were also documented commonly 
crossing the highway at Togwotee Pass prior to highway expansion and before tree clearing 
occurred along the road edge. One lynx regularly walked up and down the road and bedded down 
in the thickets of small trees just off the highway (Berg, pers. comm.). 

The Biological Opinion for the Northern Rockies Lynx Management Direction (USFWS 2007a) 
stated “human access via Forest roads can increase the potential for mortality or injury of lynx 
captured incidentally in traps aimed at other species or through illegal shooting.” Lynx can be 
unwary at times and may allow individual people to approach within close range, making them 
particularly susceptible to being illegally shot (Squires, pers. comm. 2008). Poached lynx are 
often found in proximity to open roads (Squires, pers. comm. 2010). In Montana, of 49 recorded 
lynx mortalities, 18 percent were attributed to trapping or shooting (Squires et al. 2006 as cited in 
USFWS 2007a). Seven of the lynx reintroduced to Colorado between 1999 and 2003 were 
illegally shot (CDOW 2004 as cited in Meaney and Beauvais 2004) and recent information 
documents that 30 percent of the 98 mortalities of these reintroduced lynx were related to 
collisions with vehicles (CDOW 2008a). 

It has been hypothesized that roads and compacted snow routes may negatively impact Canada 
lynx through facilitating the movement of competing carnivores, primarily coyotes, and 
predators, such as mountain lions, along snow compacted routes into lynx habitat during winter 
(Ruediger et al. 2000 and Aubry et al. 2000a), likely contributing to lynx starvation and reduced 
recruitment. Lynx are believed to have a competitive advantage in deep snow due their very large 
feet in relation to their body mass. Deep, fluffy snow conditions are thought to restrict the 
movement of competitors, such as bobcat or coyote that would otherwise encroach on winter 
snowshoe hare habitats (74 FR 8616). The Fish and Wildlife Service Final Rule listing the lynx 
(65 FR 16052) concluded [in 2007] that there is currently no evidence that compacted snow trails 
are negatively affecting lynx at the population-level scale by facilitating competition from 
coyotes, bobcats, or mountain lions and that “research has provided no conclusive evidence that 
snow compacted routes adversely affect lynx or their habitats…” (USFWS 2007a). Since then, 
research on this topic has had varying results (Kolbe et al. 2007 and Burghardt-Dowd 2010). 
Kolbe (et al. 2007) concluded that compacted snow routes did not seem to influence prey 
competition with coyotes in deep snow areas within their study area. However, research by 
Burghardt-Dowd (2010) in the Togwotee Pass area indicates that coyotes use compacted snow 
trails more than expected. Numerous studies have shown that coyotes regularly prey on snowshoe 

https://www.gpo.gov/fdsys/granule/FR-2009-02-25/E9-3512
https://www.federalregister.gov/articles/2000/03/24/00-7145/endangered-and-threatened-wildlife-and-plants-determination-of-threatened-status-for-the-contiguous
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hares, to the point of their population dynamics being controlled by hare abundance in northern 
areas (Prugh 2005; O’Donoghue et al. 1997). 

It has been postulated that summer use of roads and trails through denning habitat may have 
negative effects. Ruggiero (et al. 2000) suggested that “disturbance at den sites could increase the 
vulnerability of kittens to a variety of threats.” Additionally, lynx den sites are selected in late 
winter/early spring when roads would typically be largely unavailable due to snow conditions 
(Squires et al. 2007). Squires (et al. 2007) found that, “[l]ynx denned farther from all roads 
compared to random expectation,” but this was believed to be “a function of how roads correlated 
to landscape pattern…rather than a response to human disturbance.” Therefore, it remains unclear 
whether roads/trails or other developments and activities affect lynx den selection and/or behavior 
of denning lynx. 

Disturbance: Direct research on lynx response to oil and gas development is not available. 
Nevertheless, information is available related to other types of human activities and the impacts 
on lynx. Specific data for a certain species, area, or activity is often unavailable. However, 
information that is known can often be used to correlate the possible impacts, where site or 
activity-specific information is lacking. 

According to the “Canada Lynx Conservation Assessment and Strategy” (ILBT 2013), human 
presence for the most part has not been shown to impact lynx habitat use (Aubry 2000 as cited in 
Ruediger et al. 2000). However, an exception to this may be activities around den sites (Ruediger 
et al. 2000; Ruggiero et al. 2000 p. 453; Oakleaf, pers. comm. 2009) as previously discussed 
related to roads and trails. Additionally, individual lynx may have different responses depending 
on other factors (various sources as cited in Ruediger et al. 2000 p. 2-9) and a threshold may exist 
“where human disturbance becomes so intense that it precludes use of an area by lynx.” Factors 
that may influence the effects of an activity on individual lynx include time of year/day, type and 
pattern of the activity, and intensity and frequency. 

According to Ruggiero (et al. 2000), “…limited anecdotal observations do not support the 
hypothesis that snowmobiling, ski touring, or hiking result in significant behavioral disturbance to 
lynx…” McKelvey (et al. 2000) found that “narrow, forest roads at the relatively low densities 
that characterized the study area”, did not appear to affect lynx habitat use. Railroad corridors, 
relatively wide utility corridors, and heavily used highways can impede lynx movement and 
contribute to habitat fragmentation (various authors as cited in Ruediger et al. 2000). There is also 
little evidence of lynx using portions of highly developed ski areas (such as near the base, where 
private developments are concentrated) (USFWS 2007a). Additionally, although lynx may be 
tolerant of ski resort grooming activities (Roe et al. 1999 as cited in Ruediger et al. 2000), 
activities outside of normal operating hours may induce a different response from lynx. Thus, 
there may be a certain level, pattern, or intensity of disturbance that would affect lynx behavior or 
habitat use. 

Habitat and Species Presence in the Project Area 
The Forest Service has identified the Bridger-Teton National Forest as “occupied” by lynx 
(USDA Forest Service and USFWS 2006). A national forest is considered “occupied” if it has had 
“at least two verified lynx observations or records [of non-transitory lynx] since 1999” and if 
there is “evidence of lynx reproduction on the national forest.” The Bridger-Teton National Forest 
is also identified in the “Recovery Outline” (USFWS 2005) as a “core” area, which is defined as 
an area with the strongest long-term evidence of persistence of lynx populations (USFWS 2005). 
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The Recovery Outline serves as an “interim strategy to guide recovery efforts until a final 
recovery plan is completed” (USFWS 2007a). 

The presence of Canada lynx in the Wyoming Range has been well documented (Meaney and 
Beauvis 2004; Squires et al. 2003; McKelvey 2000; Laurion and Oakleaf 1999; Reeve et al. 
1986). The Wyoming Range is unique and indicative of the boreal forest habitat required by lynx. 
Although few data are available, researchers believe that lynx in the Greater Yellowstone 
Ecosystem have a patchy distribution and the Wyoming Range may represent some of the most 
important lynx habitat in this ecosystem (Squires, pers. comm. 2008; Berg, pers. comm. 2008). 
This area is considered some of the most essential habitat in Wyoming (Oakleaf, pers. comm. 
2008). This belief is based on the historic abundance of lynx in the area, known den sites, 
snowshoe hare abundance, and continuous documentation of lynx presence. The Wyoming Range 
has the longest and most consistent lynx occupancy in the state (Squires, pers. comm. 2010). 

Reeve et al. (1986) compiled historic records of lynx occurrence in the state of Wyoming (from 
1856 to 1986); their search found 171 verifiable observation and trapping records, the majority of 
which were on the Bridger-Teton National Forest and immediate surrounding area. Lynx were 
present in Wyoming prehistorically and historically (Laurion and Oakleaf 1999). A breeding 
population persisted in the Wyoming Range during the 1970s. After 18 lynx were legally trapped 
within a small area of the Wyoming Range (Horse Creek area north to the Hoback Rim) during a 
few months in 1972, the State ended legal trapping of lynx in 1973 when they were designated as 
a “Species of Special Concern” (Ibid). The Horse Creek area is within the project area, northern 
lease block.  

Wyoming Game and Fish Department trapped and radio collared one male lynx in 1996 and one 
female lynx in 1997 in the project area (Laurion and Oakleaf 1999). Both provided invaluable 
data regarding habitat use in the Wyoming range until 2001 after both expired. The male lynx of 
this pair occupied a home range of approximately 39 square miles (or 24,700 acres) in 1997 and 
1998 but in 1999 used an area about 10 times larger or 390 square miles (Squires et al. 2003). The 
female’s home range was smaller and averaged 19 square miles (12,400 acres) (Ibid.). The radio 
locations collected from this pair are spatially displayed in figure A-3 of appendix A; the project 
area and immediately adjacent habitats, particularly in the northern lease block, were extensively 
used by both cats. The female produced four kittens in 1998 and two in 1999 (Squires and 
Laurion 2000). The natal and maternal den sites associated with this pair remain the only 
documented dens in Wyoming (Oakleaf, pers. comm. 2009). Both den sites were located within 
the northern lease parcels of the proposed project. Over 50 percent of the lynx records in 
Wyoming are associated with the project area (figure A-3, appendix A).  

There have been several documented locations of lynx in and near the project area in the last 15 
years, the most recent of which was January and March of 2010 (Squires et al. 2003; EWR 
unpublished data 2008; EWR 2009; Patla, pers. comm. 2010; Fralick, pers. comm. 2010; Berg, 
pers. comm. 2010). The Wyoming Game and Fish Department documented lynx tracks less than 3 
miles west of the southern block of the project area in March 2009 (Spaeth, pers. comm. 2009) 
and a lynx was tracked in January and March of 2010 in the upper portions of a drainage less than 
10 miles west of the southern portion of the project area (Patla, pers. comm. 2010). This lynx is 
believed to be from the Colorado reintroduction and remained in the general area for four months 
(Patla, pers. comm. 2010). 

The project area and adjacent habitats have been located and used by reintroduced lynx dispersing 
from Colorado. Some of this use has been documented to be from the same lynx over multiple 
consecutive winters (Berg, pers. comm. 2009). The Colorado Division of Parks and Wildlife 
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provided the Bridger-Teton National Forest with GPS collar data collected from lynx in their 
reintroduction effort that had migrated to and through Wyoming. Figure A-3 in appendix A 
spatially displays GPS locations of 10 lynx from Colorado that occurred on the Bridger-Teton 
National Forest and within the Wyoming Range at one time or another during 2004 to 2010. None 
of the collars have been “on the air” since 2010, and the status of these individuals is unknown. 

Lynx surveys from 2004 through 2007, were based on winter back-tracking and incorporated 
genetic analyses of DNA collected on tracks, detected lynx in the area from Horse Creek to the 
Hoback Rim (EWR unpublished data 2008). The presence of one or more lynx in and near the 
project area is remarkable considering that there may be less than seven individuals in the entire 
Greater Yellowstone Ecosystem (Berg et al. 2005). 

Past and present occurrence records, trapping records, and radio collar data all indicate the 
importance of the East Front of the Wyoming Range to lynx. And, the predominance of all lynx 
observations known for Wyoming occurred in the Wyoming Range in general, the headwaters of 
the Greys River, and from the East Front specifically. The Wyoming Range provides habitat for 
the southern-most native population of lynx in the continental United States. As such, the area 
between Beaver Creek south including the drainages of Beaver Creek, Horse Creek, Cottonwood 
Creek, Piney Creek, LaBarge Creek, to Fontenelle Creek south, and then east of Greys River to 
the prairie interface is critically important for maintaining lynx in this region (Squires, pers. 
comm. 2009). 

Linkage Zones 
In 2002, the Lynx Science Team, under the direction of the Lynx Steering Committee, identified 
several lynx linkage zones within the Northern Rockies Lynx Management Direction planning 
area (USDA Forest Service 2007a). Several were identified on the Bridger-Teton National Forest 
and within the Wyoming Range, and they are displayed in figure A-4 of appendix A. Linkage 
areas provide landscape connectivity between blocks of lynx habitat and occur both within and 
between geographic areas where blocks of lynx habitat are separated by intervening areas of non-
lynx habitat such as basins, valleys, agricultural lands, or where lynx habitat naturally narrows 
between two blocks (Ibid). As is indicated by the preponderance of observation records and radio 
collar data from both the Wyoming Game and Fish Department and the Colorado Division of 
Parks and Wildlife, the Wyoming Range is an important linkage corridor, and provides a linkage 
zone between lynx populations in the Northern and Southern Rocky Mountains; maintaining 
connectivity between these sub-populations may be critical to lynx recovery efforts.  

Several sources (Berg, pers. comm. 2008; Squires et al. 2003; Squires et al. 2006; and Oakleaf, 
pers. comm. 2008), have identified the Hoback Rim, also referred to as the “Bondurant Corridor,” 
as being an important linkage zone for lynx (figures A-5 of appendix A). The corridor has been 
used by lynx on multiple occasions, as documented in Squires (et al. 2003) and Berg (et al. 2005), 
and connects the Wyoming Range to the Gros Ventre, Teton, and Wind River Ranges to the north 
and east. The male collared lynx (figure A-3 of appendix A) engaged in yearly exploratory 
movements (1999 to 2001) across the Greater Yellowstone Area that included the Teton 
Wilderness area and Yellowstone National Park. For three consecutive summers, the lynx 
traversed a similar path from the animal’s home range in the Wyoming Range to as far as the 
Henry’s Lake Mountains, west of West Yellowstone, Montana. During these movements, this 
male used the Hoback Rim corridor a minimum of four times (Squires et al. 2003).  

The vegetation in the “Bondurant corridor” as labeled by Squires can be described as “islands” of 
lodgepole pine, subalpine fir, and aspen that contrast markedly from the more open 
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sagebrush/grassland surrounding the corridor. The collared male was also documented using 
forested habitats to cross other highways in its movements through Wyoming. Lynx from the 
Colorado reintroduction have also been documented using this (Bondurant) corridor (figure A-3, 
appendix A). National Forest System Road 10143 occurs in this corridor in the portion of the 
linkage that is within the project area. This linkage area has been described as a “bottleneck” 
(March 11, 2009, Level 1 Meeting) because of its relatively narrow topographic size and the 
documented use of it as a route to connect between the Wyoming Range and nearby mountain 
ranges. 

The presence and use of the Bondurant Corridor by both native lynx (Squires and Oakleaf 2005) 
and migrating lynx from Colorado is well documented (Squires et al. 2006; and Oakleaf, pers. 
comm. 2008). The corridor starts on the north end of the northern lease block, and follows a very 
narrow band of coniferous forest patches in a northeasterly direction, across highway 189/191, 
into the Teton and Wind River mountain ranges. Maintaining the integrity of this linkage area is 
critical to future migratory movements critical to providing connectivity between mountain 
ranges, and may be critical to providing connectivity between northern populations in Montana to 
southern populations in Colorado. 

Lynx Analysis Units: Lynx analysis units have been delineated across the Bridger-Teton National 
Forest and provide the fundamental scale at which to evaluate and monitor effects of management 
actions on lynx habitat. The project area overlaps nine lynx analysis units. Seven of the nine units 
are shared with the BLM, and encompass lynx habitat mapped and administered by the BLM 
Pinedale Field Office.  

Lynx habitat across the Bridger-Teton National Forest was mapped according to protocol outlined 
in the Canada Lynx Conservation Assessment and Strategy and further defined according to the 
Northern Rockies Lynx Management Direction (NRLMD). A refined lynx habitat map was 
developed in 2012 by Bridger-Teton National Forest biologists and GIS specialists using the VEG 
07 vegetation layer; VEG 07 incorporates vegetation mapping data from spatial data sources 
developed by the Remote Sensing Applications Center in Salt Lake City, UT. The newer lynx 
map was developed utilizing the same mapping protocols defined by the Lynx Steering 
Committee and as described in the Northern Rockies Lynx Management Direction. Defined 
primary vegetation types that provide lynx habitat on the Bridger-Teton National Forest are 
subalpine fir habitat types dominated by cover types of spruce/fir, seral lodgepole pine, and aspen 
(USDA Forest Service 2007a). These vegetation types in the absence of disturbance are classified 
as habitat in a suitable condition. Assessments and lynx habitat maps in this document utilized the 
newer lynx habitat maps developed from VEG 07 vegetation layers.  

Mapped lynx habitat within lynx analysis units encompassing the project area, as derived from 
the Bridger-Teton National Forest’s lynx habitat layer and the BLM lynx habitat layer from the 
Pinedale Field Office, is displayed in table 59 and figure A-6 of appendix A.  

Lynx analysis unit conditions in the east front of the Wyoming Range have been affected by past 
and present vegetation management projects and past and present high intensity wildfires. 
Currently, approximately half of the lynx analysis units along the east front exceed or are 
approaching the 30 percent unsuitable threshold identified in the “Northern Rockies Lynx 
Management Direction” (figure A-7, appendix A) Although habitat conditions will improve once 
vegetation management and wildfire areas regenerate, suitability for lynx (and snowshoe hare) 
use would be largely limited to summer months initially; use during winter months would be 
unlikely until mature, multi-storied forest structural conditions are reestablished, over a 
timeframe of 30 or more years. In addition, large high-intensity wildfires are occurring at higher 
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frequencies, and additional such wildfires are likely to occur over the next 40 year period. Much 
of the mature, multi-storied forest remaining within the east front of the Wyoming Range is 
considered quality habitat for lynx, some of which occurs within lease parcels. Ensuring that 
these habitats remain available and suitable for lynx occupation is important to lynx recovery 
objectives. 

Table 59. Acres of lynx habitat in lynx analysis units, entire lynx analysis unit 
Lynx Analysis Units 
Name and Acreage 
(entire unit) 

Mapped Lynx 
Habitat Acres 

Acres and Percent of Lynx 
Habitat in Unsuitable Condition 

(as of Nov. 2015) 
Upper Hoback South 
78,121 acres 

37,900 240 (<1%) 

Middle Beaver Creek 
23,451 acres 

15,222 1,205 (8%) 

North Horse Creek* 
33,465 acres 

17,132 4,960 (29%) 

South Horse Creek* 
20,103 acres 

13,579 6,182 (46%) 

Greys River Middle 
82,231 acres 

57,033 165 (<1%) 

Cottonwood Creek 
63,211 acres 

34,727 1,718 (5%) 

South Beaver 
72,776 acres 

38,619 5,921 (15%) 

Birch-South Beaver* 
101,876 acres 

47,420 15,697 (33%) 

LaBarge Creek 
113,704 acres 

45,551 4,041 (9%) 

Total Acres in Cumulative 
Effects Area 597,842 

307,183 40,129 (13%) 

* These lynx analysis units burned at high or moderate severity in the Fontenelle and Horse Creek Fires and 
have higher percentages of lynx habitat in unsuitable condition. See discussion below. 

Because the proposed leasing is not a vegetation management project, objectives, standards, and 
guidelines in the Northern Rockies Lynx Management Direction related to vegetation 
management do not apply (USDA Forest Service 2007a). However, the habitat distinctions are 
shown here to assess the quality and distribution of lynx habitat in the project area and to 
determine the relative value of each lynx analysis unit for lynx. A large percentage of the North 
and South Horse Creek Lynx Analysis Units are in the stand initiation structural stage condition, 
which means the habitat is in the beginning stages of succession and not currently providing 
snowshoe hare habitat. This is largely the result of the 2007 Horse Creek Fire, which burned over 
9,000 acres in the north and south Horse Creek drainages, reducing what was previously highly 
utilized and occupied lynx habitat (as mapped according to the Canada Lynx Conservation 
Assessment and Strategy).  

Fontenelle Fire of 2012 
The Fontenelle Wildfire burned about 64,084 acres in the Wyoming Range in June and July 2012. 
The fire burned 47,874 national forest acres, 12,368 BLM acres, 829 State of Wyoming acres, and 
3,013 acres of private lands. About 42,400, 8,407, and 13,123 acres burned within the Birch-
South Beaver, LaBarge Creek, and South Beaver Creek Lynx Analysis Units, respectively. The 
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extent and severity of impacts to lynx habitat in these affected lynx analysis units was estimated, 
and the results are displayed in table 59 and figure A-8 of appendix A. A total of about 42,655 
acres of suitable lynx habitat was burned at varying intensities and severities within the fire 
perimeter. Of the 42,655 acres, 8,467 burned at high severity, 15,174 acres burned at moderate 
severity, 11,025 acres burned at low severity, and 7,989 burned at very low severity.  

For the purposes of analyzing fire effects on lynx habitat, it was assumed that areas in the 
Fontenelle Wildfire mapped as high or moderate severity no longer provide suitability of lynx. 
Field reconnaissance and air photos of the burned area indicate that lodgepole stands were most 
consumed by the fire while aspen and grassy areas had retained enough moisture to avoid 
burning. Most conifer plantations also did not burn. Figure A-8 in appendix A displays estimates 
of lynx habitat condition by lynx analysis unit before and after the Fontenelle fire. 

Although the project area overlaps nine lynx analysis unit, the preponderance of lease blocks 
overlap lynx habitat within the Middle Beaver Creek, North Horse Creek, Cottonwood Creek, 
South Beaver, and Birch South Beaver Lynx Analysis Units, respectively (figure A-6 and A-7 in 
appendix A and table 60). 

Table 60. Acres of lynx habitat by lynx analysis unit in the project area 

Lynx Analysis Unit (LAU) 

Mapped Lynx 
Habitat Acres, 

entire LAU 

Acres and Percentage of 
Lynx Habitat in the LAU in 

Unsuitable Condition 
(2015) 

Acres of Suitable 
Lynx Habitat within 
the Project Lease 

Parcels (2015) 
Upper Hoback South 37,900 240 (<1%) 664 
Middle Beaver Creek 15,222 1,205 (8%) 11,831 
North Horse Creek* 17,132 4,960 (29%) 3,689 
South Horse Creek* 13,579 6,182 (46%) 618 
Greys River Middle 57,033 165 (<1%) 108 
Cottonwood Creek 34,727 1,718 (5%) 4374 
South Beaver 38,619 5,921 (15%) 770 
Birch-South Beaver* 47,420 15,697 (33%) 718 
LaBarge Creek 45,551 4,041 (9%) 575 
TOTAL acres in Cumulative 
Effects Area 597,842 

307,183 40,129 (13%) 23,346 

* Desired conditions for lynx habitat is that no more than 30 percent of the lynx habitat in a lynx analysis unit should be in 
unsuitable condition (USDA Forest Service 2007a). These lynx analysis units are currently not meeting desired 
conditions for the amount of lynx habitat in suitable condition. These conditions exist due to recent wildfires altering 
stand conditions back to the stand-initiation stage. 

Road Density in Lynx Analysis Units 
As discussed above, open roads may increase the vulnerability of lynx to human caused mortality 
in several ways. Human access via national forest roads can increase the potential for mortality or 
injury of lynx through illegal shooting, accidental trapping, or collision with vehicles. 
Additionally, roads may negatively impact Canada lynx through facilitating the movement of 
competing carnivores. Open road density is considered a risk factor affecting survival, movement, 
and productivity. 

Open road densities were calculated for each lynx analysis unit within and next to the project 
analysis area encompassed in the cumulative effects analysis boundary for lynx. These 
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calculations include open roads in the entire lynx analysis units including BLM-administered 
land. Table 61 displays the results of the open road density calculations. 

Table 61. Miles of open roads per square mile in lynx analysis units 
Lynx Analysis Unit 
Name 

Miles of Open Roads 
in Lynx Analysis Unit 

Square Miles in Lynx 
Analysis Unit 

Open Road Density 
(miles per square mile) 

Birch-South Beaver 158 159 1.0 
Cottonwood 72 99 0.72 
Grey’s River Middle (part 
of project area only) 

72 128 0.56 

LaBarge 185 178 1.04 
Middle Beaver 27 37 0.73 
North Horse 18 52 0.35 
South Beaver 68 114 0.60 
South Horse 5 31 0.16 
Upper Hoback South 61 122 0.50 
Upper Hoback North 
(part of cumulative 
effects area only) 

90 142 0.63 

Snowshoe Hare 
Snowshoe hare abundance is “the primary factor driving lynx populations, behavior and 
distribution” (USFWS 2007a). The importance of the Wyoming Range and project area for lynx 
is apparently due primarily to the abundance of snowshoe hare as verified by recent research 
within and surrounding the project area. This research was entirely on the Bridger-Teton National 
Forest with study sites in several mountain ranges (Absaroka, Gros Ventre, Wind River, and Salt 
River, Wyoming) in the southern portion of the Greater Yellowstone Area (Berg 2012). In the 
study “a broad range of pellet counts and snowshoe hare densities” were found, including “some 
of the highest observed hare densities in recent years in the continental United States, British 
Columbia, Labrador, and Quebec” (Ibid.). 

Snowshoe hares are typically most abundant (Ruediger et al. 2000) in even-age, regenerating (30-
60 year old) lodgepole pine stands. However, Berg’s research (2012) in addition to other studies 
indicated that “multi-storied forests within a spruce-fir component are disproportionately 
important to snowshoe hares, red squirrels, grouse and lynx in the Greater Yellowstone Area” 
(Buskirk et al. 2000, Hodges and Mills 2005, Murphy et al. 2006). Data from this research (Berg, 
unpublished data 2009) demonstrated that the Hoback Rim and eastern front of the Wyoming 
Range are unique for lynx in terms of prey base (snowshoe hares). Hare densities on the Hoback 
Rim and eastern front of the Wyoming Range (table 62) within mature multi-story forest types 
(spruce/fir, lodgepole pine/spruce/fir, and aspen/spruce/fir) were found to be much greater than 
other surveyed locations in the Bridger-Teton National Forest (Berg, unpublished data 2009). 

The Wyoming Range is one of the few places on the Bridger-Teton National Forest that is part of 
the “Wasatch Formation”, in which the soils are high in clay (which holds moisture well) and is 
relatively nutrient rich (Berg, pers. comm. 2009). This likely plays a significant role in the 
vegetation patterns. This same relationship was documented by Murphy (et al. 2006) where lynx 
occurrence in Yellowstone National Park was found to be “apparently limited to the East  
Sector . . . and possibly the Central Plateau. . .” The East Sector is dominated by andesitic soils 
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that exceed other park soils in moisture-holding capacity and nutrients, and better support 
subalpine fir and Engelmann spruce forests with thick understory vegetation desired by snowshoe 
hares (Wolfe et al. 1982 and Despain 1990 as cited in Murphy et al. 2006). 

Table 62. Snowshoe hare density in average number of snowshoe hares per hectare 
Survey Locations Multistory Stands 30-60 Year-old Regenerating Stands 

Hoback Rim/Eastern Front of 
Wyoming Range 

1.6 0.8 

Elsewhere on the Bridger-Teton 
National Forest 

0.7 1.3 

Source: Berg, unpublished data 

The density of snowshoe hares required to support a continuous and reproducing lynx population 
has not been established for the contiguous United States (74 FR 8616). However, Ruggiero (et 
al. 2000) suggested that at least 0.5 hares per hectare may be required and a modeling effort 
conducted by Steury and Murray (2004 as cited in 74 FR 8616) predicted that between 1.1 to 1.8 
hares per hectare would be required for the persistence of lynx reintroduced into the southern 
portion of their range. 

Canada Lynx Critical Habitat  
The project area is within designated critical habitat for lynx (as is almost the entire Bridger-
Teton National Forest; 74 FR 8616; figures A-9 and A-9a in appendix A). On February 25, 2009, 
the U.S. Fish and Wildlife Service designated revised critical habitat for the contiguous United 
States distinct population segment of the Canada lynx under the Endangered Species Act of 1973, 
as amended (74 FR 8616). (The Fish and Wildlife Service originally designated a smaller amount 
of critical habitat. The “revised” critical habitat added 39,000 square miles to the existing 1,841 
square miles.) The 39,000 square miles of revised critical habitat is designated in five units in the 
states of Idaho, Maine, Minnesota, Montana, Washington, and Wyoming. The project area is 
within the Unit 5, Greater Yellowstone Area habitat unit, which includes 9,500 square miles. The 
39,490-acre project area composes approximately 62 square miles or 0.65percent of the Greater 
Yellowstone Area critical habitat unit. 

In designating critical habitat for Canada lynx, the Fish and Wildlife Service considered essential 
physical and biological features, also referred to as “primary constituent elements,” laid out in the 
appropriate quantity and spatial arrangement for conservation of the species. In general, these 
primary constituent elements include, but are not limited to the following: space for individual 
and population growth and for normal behavior; food, water, air, light, minerals, or other 
nutritional or physiological requirements; cover or shelter; sites for breeding, reproduction, or 
rearing (or development) of offspring; and habitats that are protected from disturbance or are 
representative of the historic, geographical, and ecological distributions of a species. 

For lynx, the primary constituent element is the boreal forest landscape supporting a mosaic of 
differing successional forest stages and containing:  

(i) presence of snowshoe hares and their preferred habitat conditions, including dense 
understories of young trees or shrubs or overhanging boughs that protrude above the snow, and 
mature multistoried stands with conifer boughs touching the snow surface;  

(ii) winter snow conditions that are generally deep and fluffy for extended periods of time;  

https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
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(iii) sites for denning having abundant, coarse, woody debris, such as downed trees and root 
wads; and  

(iv) matrix habitat (e.g., hardwood forest, dry forest, non-forest, or other habitat types that do not 
support snowshoe hares) that occurs between patches of boreal forest in close juxtaposition (at 
the scale of a lynx home range) such that lynx are likely to travel through such habitat while 
accessing patches of boreal forest within a home range.  

The important aspect of matrix habitat for lynx is that these habitats retain the ability to allow 
unimpeded movement of lynx through them as lynx travel between patches of boreal forest (73 
FR 10860 and 74 FR 8616). 

When identifying critical habitat, the Fish and Wildlife Service “delineated, within the 
geographical area currently occupied by the species at the time of listing, areas containing 
physical and biological features [primary constituent elements] essential to the conservation of 
lynx.” A geographic area was considered occupied by the species if there was “verified evidence” 
of lynx occurrence and breeding (74 FR 8616). The Greater Yellowstone Area, Unit 5, is 
considered currently occupied by lynx. The Fish and Wildlife Service also summarized it as being 
“naturally marginal lynx habitat with highly fragmented foraging habitat. For this reason lynx 
home ranges in this unit are likely to be larger and incorporate large areas of non-foraging matrix 
habitat.” As previously discussed, a den site was documented to occur within the project area. The 
Fish and Wildlife Service has stated that “evidence of breeding populations is the best way to 
verify that the physical and biological features essential to lynx are present in sufficient quantity 
and special configuration to meet the needs of the species” (74 FR 8616). 

The previous discussion underscores the importance of the project area for virtually all aspects of 
the lynx life cycle. In addition to these factors it should be noted that suitable winter and 
associated denning habitat within the Greater Yellowstone Area occurs in fragmented parcels 
(Oakleaf, pers. comm. 2009). According to one source, this highly critical habitat feature may 
make up less than a roughly estimated 12 percent of the entire Greater Yellowstone Area 
(Oakleaf, pers. comm., 2009). This indicates that although the Greater Yellowstone critical habitat 
unit contains over six million acres of habitat, not all of this habitat is equally valuable for lynx. 

Gray Wolf 

Background 
Gray wolves (Canis lupus) were historically present in the Greater Yellowstone Area, but were 
virtually extirpated from the western United States by the 1930s. In 1973, the Northern Rocky 
Mountain wolf subspecies was listed as endangered; in 1978, all gray wolves south of Canada 
(except those in Minnesota) were listed as endangered. In 1995 and 1996, gray wolves were 
reintroduced in the Greater Yellowstone Area and its status was changed to threatened, 
nonessential/experimental under section 10j of the Endangered Species Act.  

Management Regulations and Direction 
On April 2, 2009, the U.S. Fish and Wildlife Service published in the Federal Register the 
identification of a distinct population segment of gray wolf in the Northern Rocky Mountains and 
revised the list of endangered and threatened wildlife by removing gray wolves within the 
Northern Rocky Mountains distinct population segment boundaries, except in Wyoming (74 FR 
15123).  

Wolves occupying Wyoming were delisted in fall of 2012, but the Federal District Court ordered 
the delisting vacated and the Wyoming wolf population relisted shortly thereafter because the 

https://www.gpo.gov/fdsys/pkg/FR-2008-02-28/pdf/08-779.pdf
https://www.gpo.gov/fdsys/pkg/FR-2008-02-28/pdf/08-779.pdf
https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
https://www.gpo.gov/fdsys/pkg/FR-2009-04-02/pdf/E9-5991.pdf
https://www.gpo.gov/fdsys/pkg/FR-2009-04-02/pdf/E9-5991.pdf
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State’s wolf management plan was determined inadequate to conserve Wyoming’s portion of the 
recovered Northern Rocky Mountains wolf population.26 Thus, wolves in Wyoming continue to 
retain their previous Endangered Species Act protections, being managed as a nonessential, 
experimental population.27 In 2014, it was estimated that more than 333 wolves in more than 44 
packs (more than 25 breeding pairs) inhabited western Wyoming (USFWS 2015). 

The Forest participates in Greater Yellowstone Area population recovery and habitat 
management, in cooperation with the Wyoming Game and Fish Department and the U.S. Fish and 
Wildlife Service, consistent with forest plan goal 3.2a. When the population is delisted, it will be 
managed as a sensitive species. Forest plan goal 3.3 directs the Bridger-Teton National Forest to 
provide suitable and adequate amounts of habitat to ensure activities do not cause long- term 
further decline in population numbers or habitats supporting these populations, or trends towards 
[re-]listing. The Wyoming Range was identified as a dispersal zone for the recovering Greater 
Yellowstone Area population (USFWS 1987). The Wolf Recovery Plan provides relevant 
guidance for integrating recovery goals with other management objectives and uses, including 
guidance that multiple-use activities should be coordinated with wolf biological requirements; to 
enhance and maintain habitat with regard to other uses and activities; and to coordinate with the 
state to achieve big game management objectives. Note that the project area contains adequate 
foraging and denning habitat, and there are no active sheep allotments within the project area 
parcels (USDA Forest Service 2015). 

Habitat Requirements 
Wolves use a variety of habitats including coniferous forest, montane meadow, and shrub steppe. 
Key components of suitable wolf habitat include sufficient year-round prey base of ungulates and 
alternate prey, suitable and semi-secluded denning and rendezvous sites, and sufficient space with 
minimal exposure to humans. Preferred wolf prey species include deer, elk, and moose. Wolves 
den in late March or early April and are sensitive to human disturbance near active den sites. Den 
sites are typically located in well-drained soils, on slopes less than 30 percent, and within 1,200 
feet of surface water. A wolf pack territory can range from 50 square miles to more than 1,000 
square miles. Rendezvous sites are usually complexes of meadows and hillside timber, with 
surface water nearby (USFWS 1987). Large remote areas that provide secure habitat for denning 
and rendezvous sites are essential to maintain and restore healthy populations. These critical 
elements are highly sensitive and vulnerable to human disturbance. Maintaining these habitat 
elements contributes to population recovery and maintenance of genetic diversity and flow 
(USFWS 1987). The Wyoming Range is mostly backcountry and currently includes some of the 
largest roadless areas in the Bridger-Teton National Forest (see “Recreation and Related 
Resources” section and heading entitled “The Wyoming Range and Its Sense of Place”). 

Habitat and Species Presence in the Project Area 
Habitat is present in the project area for wolves. There is an excellent prey base in the form of elk, 
mule deer, and other ungulates. The Daniel pack which has an undefined home range overlaps 
partially with the northern portion of the project area (Jiminez et al. 2010). The Rim pack with a 
defined home range is just north of the project area. 

The amount and location of roads can impact wolf habitat use. The density of roads in the project 
area is displayed in table 63 and discussed at length under the lynx and grizzly bear sections. 

                                                      
26 U.S. District Court case 1:12-cv-01833-ABJ, Defenders of Wildlife vs. S. Jewell, 9/23/14 
27 50 CFR 17.84(i) and (n) 
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Figure 38 shows territory centroids and reproductive status of confirmed wolf packs present in 
Wyoming outside Yellowstone National Park and the Wind River Reservation on September 23, 
2014 (WGFD 2015). Wolf packs were considered to have successfully reproduced (blue 
centroids) if they contained two or more pups of the year on September 23, 2014, otherwise they 
were considered to have not successfully reproduced or reproduction was unverified (orange 
centroids).  

 
Figure 38. Territory centroids and reproductive status of confirmed wolf packs present in 
Wyoming outside Yellowstone National Park and the Wind River Reservation on September 
23, 2014 
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Grizzly Bear 

Background and Existing Condition 
Historically, the range of the grizzly bear (Ursus arctos) in North America extended from the 
Midwestern plains westward to the California coast and south into Texas and Mexico (USFWS 
1993). Between 1800 and 1975, grizzly populations in the lower 48 states declined from about 
50,000 to less than 1,000 bears because of depredation control, habitat deterioration, and 
commercial hunting and trapping. In 1975, grizzly bears were listed as threatened under the 
Endangered Species Act. The Greater Yellowstone Area was designated as one of six recovery 
zones in the United States in the 1993 “Grizzly Bear Recovery Plan” (USFWS 1993). Since 1973, 
there has been a steady upward trend in the number of unduplicated adult female grizzly bears 
with cubs of the year in the grizzly bear recovery zone (Podruzny 2008). 

A “Conservation Strategy for Grizzly Bear in the Yellowstone Ecosystem” was completed by the 
Interagency Conservation Strategy Team (ICST) in March 2003 (ICST 2003). Forest plans for the 
six national forests in the Greater Yellowstone Area were amended in April 2006 to incorporate 
the conservation strategy in the “Forest Plan Amendment for Grizzly Bear Habitat Conservation 
for the Greater Yellowstone Area National Forests, Record of Decision” (USDA Forest Service 
2006). The 2003 conservation strategy and subsequent forest plan amendment in 2006 were 
developed to provide guidance for maintaining a viable population upon delisting of grizzly 
bears. The original conservation strategy document was formalized in March of 2007 (USFWS 
2007) when the Yellowstone grizzly bear population was delisted by the U.S. Fish and Wildlife 
Service (72 FR 14866).  

Subsequent court actions placed the Yellowstone grizzly bear back under Federal protection in 
2011 (75 FR 14496). The 9th circuit court upheld the district court, stating that the fish and 
Wildlife Service did not clearly account for declines in whitebark pine as a potential effect on the 
species. They overturned the District Court but stated that the regulatory mechanisms in the 
Yellowstone Conservation Strategy were adequate and sufficient to manage a delisted population. 
A new proposed rule is currently under development that focuses, in part, on scientific 
information on the decline in whitebark pine in relation to the recovery of the Yellowstone 
grizzlies, and will include all the scientific information since the initial proposal to delist in 
2007.28 The Conservation Strategy is also currently being updated and revised in anticipation of 
delisting in the near future (USFWS 2016). 

The U.S. Fish and Wildlife Service’s “Grizzly Bear Recovery Plan” (1993) delineated a grizzly 
bear recovery zone (figure 39) for the Yellowstone population, which has been divided into 
smaller areas called “bear management units” for the purpose of habitat evaluation and 
monitoring. The 2003 conservation strategy (an amended form of which will go into effect if the 
bear is again delisted), and the 2006 forest plan amendment refer to this recovery zone as a 
“primary conservation area” and also delineate “bear analysis units” on the Bridger-Teton 
National Forest outside the primary conservation area within potentially suitable habitat.  

                                                      
28 Solberg-Schwab, USFWS, Oct 1, 2015 

http://www.fws.gov/policy/library/2007/07-1474.pdf
http://www.fws.gov/mountain-prairie/species/mammals/grizzly/75FR14496.pdf
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Figure 39. Grizzly bear primary conservation area and habitat management areas for the Greater 
Yellowstone Ecosystem 
Legend: Designated grizzly bear habitat boundaries identified for the Yellowstone Ecosystem.  
Red: Recovery Zone; Light purple: Proposed Demographic Monitoring Area (USFWS 2016); Dark purple: designated 
occupied habitat; 
Dark blue: Conservation Strategy Management Area; Light Blue: Distinct Population Segment Boundary;  
Green: jurisdictional boundaries. 

The recovery plan requires that secure habitat within the recovery zone be maintained at or above 
1998 baseline levels. These habitat standards apply only to Federal lands inside the recovery zone 
where past recovery efforts and present habitat conservation measures are focused. The recovery 
zone serves as a relatively safe haven located at the core of the ecosystem and accounts for 
approximately 47 percent of the Yellowstone grizzly bear’s occupied range as estimated from 
methods in Bjornlie et al. (2014). The 1998 baseline for habitat standards was selected because 
studies showed (and recently affirmed) that the Yellowstone grizzly bear population was 
increasing annually at a robust rate of 4 to 7 percent between 1983 and 2001 (Boyce et al. 2001; 
Harris et al. 2006, 2007; IGBST 2012).  

Habitat conditions in 1998 were considered representative of this time period since levels of 
secure habitat and developed sites inside the primary conservation area had remained relatively 
constant in the 10 years preceding 1998 and beyond (USDA Forest Service 2006). Hence, 
conditions in 1998 are believed to have supported and contributed to the population growth 
observed from 1983 to 2001. Habitat standards as they apply to the 1998 baseline impose 
measurable side boards on allowed levels of human activity inside the primary conservation area 
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and establish a clear benchmark against which future improvements and impacts of habitat can be 
measured (Tyers and Landenburger 2014). To date, habitat-based criteria throughout the primary 
conservation area have been successfully maintained at, or surpassed 1998 levels for all 40 
subunits (at least 70 percent or more secure). Adherence to these standards ensures that sufficient 
habitat for the Yellowstone grizzly bear will continue to be available into the foreseeable future.  

To facilitate analysis, the area inside the recovery zone and primary conservation area is divided 
into 18 distinct bear management units and 40 subunits. Bear management unit boundaries were 
delineated to approximate the average lifetime range of an adult female grizzly bear in the 
Greater Yellowstone Ecosystem. Each bear management unit was further subdivided into one or 
more subunits comparable in size to the average annual home range of an adult female grizzly 
bear. Monitoring habitat at a subunit scale provides greater spatial resolution and proved to be 
better suited for analyzing habitat use patterns and ensuring good distribution of bear habitat 
throughout the primary conservation area (USDA Forest Service 1985). The project area is 
currently occupied habitat (IGBST 2015); however, it lies over 50 miles south of the recovery 
zone and is also beyond the perimeter around the additional bear analysis units (outside of the 
primary conservation area) identified in the 2003 conservation strategy and 2006 forest plan 
amendment. 

Habitat Requirements 
Grizzly bears occupy a variety of coniferous forest and rangeland habitats. They need a very large 
home range (50 to 300 square miles for females; 200 to 500 square miles for males), 
encompassing diverse forests interspersed with moist meadows and grasslands in or near 
mountains. Grizzly bears are omnivorous and highly opportunistic and eat a variety of roots, 
berries, plants, insects, carrion, fish, and sometimes prey on elk or moose calves or smaller 
mammals. They generally den at higher elevations. Four major food sources used by grizzly bears 
inhabiting the Greater Yellowstone Ecosystem are whitebark pine seeds, army cutworm moths, 
large ungulates, and spawning cutthroat trout. The most suitable habitat is in areas with large 
tracts of undisturbed territory containing minimal human disturbance (Schwartz et al. 2002). The 
established outer boundary for grizzly bear occupancy encompasses most of the area within the 
Wyoming portion of the Greater Yellowstone Ecosystem, including the project area. 

Habitat and Species Presence in the Project Area 
In general, grizzly bears occur throughout the Forest, with the highest densities occurring within 
the Teton Wilderness. Grizzly bears are found primarily on the Buffalo Ranger District and 
portions of the Jackson and Pinedale Districts, with occasional documented occurrence in the 
Wyoming Range and Greys River drainage. Ample prey in the form of elk, moose, and mule deer 
exists in the Wyoming Range project area, as well as whitebark pine, at higher elevations. 

Grizzly bear occurrences have been confirmed in the project area, such as Horse Creek and 
Middle Piney Creek drainages, where they occur at low levels as they gradually repopulate their 
historic range (Casper Star Tribune 2009, WGFD grizzly bear conflict database 2014). Recently, 
Wyoming Game and Fish Department personnel photo-documented a grizzly bear along with a 
black bear, visiting a black bear bait site in Mickelson Creek area in 2014 (no conflict occurred), 
(A. Hymas, WGFD, pers. comm.). No grizzly bear natal dens are known to exist in the project 
area. 

Portions of the project area provide suitable habitat for, and are occupied by grizzly bears, 
however this area is outside of the recovery zone and outside of bear analysis units identified in 
the 2003 Conservation Strategy (figure 40).  
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Figure 40. Federal lands comprising the Greater Yellowstone Ecosystem and estimated 2014 grizzly 
bear occupied range (magenta outline; IGBST 2015) 

Road Density and Secure Habitat in the Wyoming Range 
With the 2007 conservation strategy and the 2006 grizzly bear forest plan amendment, it was 
recommended that the agencies also monitor motorized routes outside the grizzly bear recovery 
zone even though those areas are not required to maintain 1998 levels, as they are within the 
primary conservation area. Thus, national forests report biennially on the status of existing and 
new roads. 

NOTE: Although the Cumulative Effects Model (CEM) is the analytical tool required by the 
forest plan to evaluate local project impacts on grizzly bear habitat inside the recovery zone, it 
relies on obsolete spatial data formats no longer supported by the software industry (Tyers and 
Landenburger 2014). The model included numerous subjective factors, making it difficult to 
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update as the bear population expands, or as broad landscape changes occur (i.e., from fire or 
timber harvest). Spatial data layers that feed into the model are out of date and no longer reflect 
current ground conditions, with no mechanism for update. Thus the team has since developed a 
more reliable, user-friendly geoprocessing tool, the Motorized Access Model, which uses current 
data formats to evaluate project impacts on habitat both inside and outside the grizzly bear 
recovery zone (Tyers and Landenburger 2014), and is now the recommended tool for analysis.  

Grizzly Bear Secure Habitat  
This parameter is based on motorized access routes and their effect on acreage of secure habitat 
for grizzly bears; defined as the area greater than 500 meters from an open or gated motorized 
access route, greater than or equal to 10 acres in size, and closed to off-highway vehicle use. 
Reopening a closed road or building a new road would affect secure habitat, where the routes are 
greater than 1,000 meters apart (IGBC Taskforce Report 1998 as cited in the forest plan 
amendment, USDA Forest Service 2006). Maintaining secure habitat requires minimizing 
mortality risk and displacement from human activities by providing sufficient habitat to allow the 
population to benefit from the secure habitat and respond with increasing numbers and 
distribution. This allows the population to increase or recover in numbers and distribution as 
lowered mortality results in greater reproduction and survival, population size, and increasing 
range. 

As a baseline for future effects analysis, the Motorized Access Model for the Wyoming Range 
bear analysis unit is presented here (run in April, 2015 for Grey’s River; same analysis unit). The 
bear analysis unit for this area is outside the grizzly bear recovery zone and is very broad (coarse 
scale); it encompasses the entire Wyoming Range. 

Table 63. Total motorized road density1 results (open or gated), Wyoming Range 
bear analysis unit, 2015 

Road Density Class Square Mileage Percent Area 
Class 1 (0 miles per square mile) 1,032.45 55.87 
Class 2 (0 - 1 miles per square mile) 272.50 14.75 
Class 3 (1 - 2 miles per square mile) 313.56 16.97 
Class 4 (> 2 miles per square mile) 229.52 12.42 
Total analysis area (excluding lakes) 1,848.04 100.00 

1. Open for public and/or administrative use (does not include user-created routes) 

The modeled secure habitat in the Wyoming Range is currently 69.5 percent (not including 
unauthorized routes; table 64). In comparison, conservation strategy objectives for secure habitat 
within the grizzly bear recovery zone are 70 percent secure or greater.  

Table 64. Grizzly bear secure habitat results (current condition, authorized 
routes only) 

Wyoming Range 
Bear Analysis Unit Square Miles Percent Secure 
Secure habitat 1,284.68 69.5 
Non-secure 563.35 30.5 
Total 1848.04 100.00 
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Building roads for oil and gas development reduces the quality and extent of grizzly bear habitat. 
Wildlife security can be maintained or improved by closing (barricading) or reclaiming routes 
(authorized or unauthorized) to offset the loss of secure habitat during development and 
operation. 

Threatened and Endangered Species – Environmental 
Consequences 

Effects Common to Alternatives 2, 3, and 4 
Location, Spatial and Temporal Context: To accurately reflect the specific consequences on 
these resources, a few different analysis areas were used. Unless specifically stated otherwise, the 
39,490-acre project area was used to assess the existing quantity and quality of habitat and the 
effects of the alternatives. Analysis areas used to evaluate cumulative effects varies by species or 
group of species and are disclosed in the cumulative effects section as appropriate. 

The reasonably foreseeable development scenario is the best estimate for the amount of 
development that could occur under each of the alternatives. Effects on wildlife vary, depending 
on the length of time, intensity, location and type of development or activity and the particular 
species being assessed. Activities beyond those projected by the reasonably foreseeable 
development scenario would result in effects that are greater than those disclosed in this analysis.  

The exact location of new roads and which existing roads (currently open or closed) would be 
reconstructed is also not predictable at this time. Where these activities would not occur is 
indicated by the locations of stipulations limiting roads and no-surface-occupancy stipulations. 
The reasonably foreseeable development scenario predicts the potential exploration and 
development over the next 10 to 15 years. Due to the geology in this location, it is reasonable to 
expect that producing natural gas wells would be drilled, and with current technology would last 
for upwards of 40 years.  

The potential for effects is described here to assist in comparison of the possible consequences of 
each alternative. This stage of the analysis is a review of the potential effects of specific actions 
that could be authorized if the subject area becomes available for leasing. The timing and location 
of specific activities are unknown and the extent of development can only be predicted at this 
time. These unknown factors necessitate that the analysis cover the extent of possible effects, as 
can best be determined using the reasonably foreseeable development scenario for each 
alternative but with the realization that should all or a portion of the project area become available 
for leasing, more development could occur depending on what is discovered by exploration.  

Unless there is specific information related to a species, the effects related to some of the issue 
indicators are not discussed for individual species but rather disclosed in this section. 

Direct and Indirect Habitat Loss and Alteration: Unless otherwise described, alternatives 2, 3, 
and 4 present the potential for some habitat loss for the species addressed in this document. This 
loss or alteration of habitat would be the result of future pad, compression site, and road 
construction and to a lesser-extent, reconstruction of roads, and maintenance of pipelines, 
facilities, and well pads. Conversion of habitat to roads or well pads would be a loss of habitat. 
For a productive well, the loss of habitat would be long-term, for the life of the well (10 to 40 or 
more years) and beyond, as reclamation also takes years. This clarifies a key distinction between 
oil and gas development and other more common National Forest activities, such as vegetation 
treatments and prescribed fire. In the case of a production well, the area of the well pad and 
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facilities is no longer functional in any capacity for wildlife and there is no potential for it to 
become so for forty or more years. The roads accessing development infrastructure would also be 
on the landscape for this period. Unproductive wells and associated new-construction access 
roads would be “reclaimed” and vegetation would begin to reestablish within a few years but to 
reach a maturity and structure needed by a given species could take decades or longer.  

This loss of habitat would not occur all at once but could be cumulative over a 10- to 15-year 
span. The amount of habitat impacted varies with each alternative and because the location is not 
known, how much and what type or value of habitat lost to a given species is unpredictable. For 
some species, loss of certain kinds of habitat (such as habitat loss within a primary migration 
corridor for mule deer or a primary foraging area for lynx) would have greater consequences than 
loss of other habitats such as habitat used mostly for traveling.  

If species are displaced from suitable habitats, they will most likely be displaced into marginal or 
unsuitable habitats. It is contrary to basic principles of wildlife ecology to assume that species can 
just move to other suitable habitats because unoccupied, suitable habitat typically does not exist. 
If species are displaced, it is most likely that they will be “forced into marginal habitats” or will 
have to compete in already occupied habitats, which leads to lower survival and reproduction 
(WGFD 2004).  

The potential number of acres impacted for each alternative is based on the reasonably 
foreseeable development scenario and is displayed in table 5. Alternative 2 induces the greatest 
potential for loss or alteration of habitat in total. The most prevalent cover types in the project 
area are lodgepole pine mix and subalpine fir/spruce mix. The next most prevalent is mountain 
big sagebrush. This suggests that these habitats have a greater chance of being impacted by 
development. For alternative 4, development would occur based on directional drilling from 
existing, producing Federal leases or private or state lands. Therefore, the habitat that could be 
affected under alternative 4 may already be impacted in various ways from the existing 
development, depending on exactly where pads and roads are proposed for future development. 
There would be minimal road construction or reconstruction under alternative 4.  

An indirect effect of oil and gas development and associated road construction is the isolation of 
habitats. This can occur by removal of habitat that leaves an “island” of otherwise suitable habitat 
that is too small to be utilized or by indirectly creating isolated fragments of habitats because of 
adjacent disturbance. The “avoidance and stress responses by wildlife extend the influence of 
each well pad, road, and facility” (WGFD 2004) beyond just the footprint of habitat removal or 
alteration. Mule deer have been documented to respond negatively in up to a ¼-mile radius 
(Freddy et al. 1986 as cited in WGFD 2004). Avoidance distances related to oil and gas 
development of ¼ to ½ mile and greater have been documented for various ungulates and some 
avian species (CDOW 2008b; and various authors as cited in WGFD 2009, public review draft). 
Buffers of ¼ to ½ mile are routinely applied to protect numerous species of wildlife den and nest 
sites or special habitats, and even greater distances are required for some species (CDOW 2008b).  

An avoidance radius around well pads of ¼ mile equates to approximately 126 acres and an 
avoidance radius of ½ mile equates to approximately 503 acres. Considering the potential 
development predicted by the reasonably foreseeable development scenario for the leasing 
alternatives of 6-17 development wells (drilled from approximately 2 to 14 well pads at most) and 
from 1 to 3 compressor stations, this calculates to 252 to 2,520 acres of habitat affected for the 
long term for the ¼-mile radius and 1,000 to 10,060 acres for ½-mile radius around development 
well pads and compression sites.  
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There could also be a potential decline in habitat quality due to noxious weed introductions and 
an increased complexity and risk for prescribed burning to improve habitat. This indirect loss 
would be dependent upon the amount of habitat impacted by well pad construction and road 
construction and reconstruction. The greater the number of development wells and associated 
new roads, the greater the potential for ongoing introduction and spread of noxious weeds. 
Alternative 2 poses the greatest potential for indirect loss or alteration of habitat. 

Disturbance: Alternatives 2, 3, and 4 all present some level of potential for disturbance. These 
effects would result from well pad development, road construction and reconstruction, and 
pipeline construction and maintenance of facilities. Exploratory pads and wells would involve 
approximately a month, and development wells up to 7.5 months of continuous (24-hour) noise 
and human activity. Exploration would include considerable heavy industrial traffic for probably 
a few weeks per well, with an average of 70-75 truckloads to move a typical drill rig to a site, and 
noise from the drilling operation itself. Field production would include lighter traffic than the site 
construction and drilling phases, but industrial and truck traffic could still be considerable. The 
tolerance for disturbance can vary by species and individual animal. The relative potential for 
disturbance effects is displayed in table 65. 

Table 65. Comparison of alternatives relative potential for effect on each indicator 
Effect Indicator Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Habitat 
Loss/Alteration 
and Disturbance 
(Acres roads and 
drill pads) 

0 107 acres short term 
47 acres long term 

58 acres short term 
26 acres long term 

No surface occupancy 
on national forest 
lands but can access 
horizontally from 
private or state or 
existing leases 
45 acres short term 
20 acres long term 

Road 
Construction or 
Reconstruction 
(miles) 

0 9.6 miles 
Estimate 50% new, 
50% reconstruction 

5.2 miles 
Mostly reconstruct 
existing roads 

2.6 miles 
Reconstruct or use 
existing (may be on 
private or state) 

As disturbance relates to specific life cycle activities such as ungulate calving there is a timing-
limitation stipulation that applies to elk calving areas from May 15 - June 30. Elk, deer, and 
moose parturition ranges are together in Wyoming Game and Fish Department data so this 
stipulation would reduce the potential for effects during parturition to all harvest management 
indicator species. Application of the timing restrictions do not apply to daily operation and 
maintenance of production facilities, but do apply to all phases of development. Parturition 
habitat, where not restricted for other reasons, would be open to exploration and development, but 
would be subject to the timing-limitation stipulation. Adverse effects to these species during 
calving would be minimal during exploration. If a discovery is made, and full development 
occurs, long-term adverse effects could be expected since the timing-limitation and controlled-
surface-use stipulations would not apply. The amount of activity does diminish after development 
but how much it is reduced depends on the size of the field discovered and several other factors 
that cannot be predicted at this time. The timing-limitation stipulation also provides that 
mitigations can be continued if “environmental analysis demonstrates the continued need for such 
mitigation and that less stringent, project-specific mitigation measures would be insufficient.” 
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Road-related Effects: The potential effect of roads varies between alternatives and species and is 
described specifically in the effects discussions for each alternative. These effects are addressed 
in detail as they apply to each species. The effect of constructing new roads and the opening of 
currently closed roads would be limited by adherence to forest plan guidelines. These guidelines, 
which limit the road density by management area and limit access in lynx habitat, would greatly 
reduce the amount of public use on new and reopened roads.  

Linkages and Migration Routes: The migration route indicator is specific mostly to elk and 
mule deer and the linkage indicator is specific to lynx and therefore discussed in those sections. 

Effects to Canada Lynx  

Alternative 1: No Action/No Leasing  

Direct, Indirect, and Cumulative Effects 
This alternative does not authorize any new management activities. The 39,490-acre project area 
would not be authorized for leasing and therefore no new oil and gas activities (roads, well pad 
development etc.) would occur. This alternative would have no direct or indirect effects, and 
therefore, no cumulative effects on threatened and endangered species (or critical habitat). 

Conclusion:  Alternative 1, no leasing, would result in “no effect” to Canada lynx. 

Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 
Alternative 2 includes stipulations such as no surface occupancy and controlled surface use as 
described in appendix C. 

Direct and Indirect Effects 
For lynx, the indicators used for analysis are habitat conversion and loss, disturbance, roads and 
trails, linkages, and critical habitat. There would be no direct effects from a decision to authorize 
leasing. All effects described would be indirect effects. 

Habitat Loss and Alteration: This issue indicator incorporates the risk factor of conversion of 
native plant communities and other human developments as discussed in the lynx “Affected 
Environment” section. For reasons previously discussed, at this stage in planning, it is not 
possible to know exactly how much lynx habitat would be lost or altered. There are 23,346 acres 
of suitable lynx habitat within the lease parcels. Under the reasonably foreseeable development 
scenario for alternative 2, approximately 88 acres could be impacted directly by exploratory and 
development well pads, compression sites, and road construction and reconstruction. This is less 
than 0.37 percent of the lynx habitat currently mapped within proposed lease parcels. This is the 
maximum acres that could be directly impacted because some of the development could occur 
within non- lynx habitat, although activities not directly in lynx habitat could still impact nearby 
habitats. 

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take several years. 
Some of the lynx habitat in the project area is within no-surface-occupancy stipulation areas 
(table 6 and figure 4). These areas would not have pads or wells but could be impacted by road 
construction unless they have no-surface-occupancy stipulations for other reasons like excessive 
slope or unstable soils. Reclaimed sites that were previously lynx habitat, would take decades to 
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begin to function as such again. The effect of the loss of habitat on lynx would depend partly 
upon the type and condition of habitat impacted (denning, foraging and travel habitat). Although 
the acreage affected might be relatively small, the significance of this area in the northern block is 
the level of high quality denning and foraging habitat it provides. 

As detailed in the “Affected Environment” section, lynx are thought to be relatively tolerant of a 
certain level of human activity. However, this may not be valid as it relates to lynx habitat 
effectiveness and reproduction success [effects on denning habitat] (USFWS 2007a, Roe et al. 
1999 as cited in Ruediger et al. 2000, Ruediger et al. 2000). While lynx appear to be tolerant of 
many activities common to forested habitats (public recreation and vegetation management 
activities), gas and oil exploration and development differs in many ways from vegetation 
projects and other typical activities on national forests. The associated activities of the proposed 
actions in this project could involve 24-hour noise and continuous human activity and vehicle 
traffic for up to 7.5 months if developing a well. Hence, development occurs outside what would 
be normal operating hours of other more typical projects or developments in lynx habitat. 
Additionally, development well pads and the roads accessing them are established on the 
landscape long-term (40 or more years). 

The Lynx Conservation Assessment and Strategy postulated that a threshold may exist where 
human disturbance becomes so intense that it precludes use of an area by lynx (Ruediger et al. 
2000). For example, there is little evidence of lynx using portions of highly developed ski areas 
(Ruediger et al. 2000 and USFWS 2007a). Additionally, although lynx may be tolerant of ski 
resort grooming activities (Roe et al. 1999 as cited in Ruediger et al. 2000), activities outside of 
normal operating hours may induce a different response from lynx (Ruediger et al. 2000). There 
may be a certain level, pattern, or intensity of disturbance that would affect lynx behavior or 
habitat use. Because oil and gas development and exploration involves the atypical pattern of 
continuous, nonstop machinery/vehicle and human activity, there is a possibility that lynx 
behavior changes may occur and use of nearby habitats may be precluded. This may be especially 
true as it relates to denning behavior and habitats. As was discussed in the “Affected 
Environment” section, the only lynx den sites ever recorded in Wyoming were located within the 
northern block of proposed lease parcels (figure A-10, appendix A). 

It is reasonable to expect that lynx may avoid some surrounding habitats during various phases of 
development if the pattern, frequency of activity, or intensity of human- generated noise and 
visual stimuli should become intolerable. (See discussion of the other human developments risk 
factor in the “Affected Environment” section.) During the maintenance/operation phase, the level 
of noise, activity, and disturbance would be much less and it is anticipated that lynx would utilize 
nearby habitats. This potential habitat impact would be most significant to lynx habitat in the 
northern block of proposed lease parcels, which is within the Middle Beaver Creek and North 
Horse Creek Lynx Analysis Units.  

The 2012 Fontenelle Wildfire burned about 42,400 acres of the Birch-South Beaver Lynx 
Analysis Unit, and about 15,200 acres was lynx habitat (on both BLM and National Forest 
System lands) that burned at high and moderate intensity and are now considered lynx habitat in 
an unsuitable condition; these acres would become suitable once again when trees regenerate 
sufficiently to provide cover for lynx and habitat for snowshoe hares (30 or more years). About 
90 percent of lynx habitat within the southern block of proposed lease parcels (about 3,187 acres) 
burned with high or moderate intensity, and is now considered lynx habitat in an unsuitable 
condition. What suitable habitat that remains within the Birch-South Beaver Lynx Analysis Unit 
(and within the southern block of proposed lease parcels) will be important to maintain until 
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burned acres once again regenerate to provide suitable winter conditions for lynx and snowshoe 
hare. Suitable lynx habitat that remains within recently burned portions of these lynx analysis 
units only provides limited hunting opportunities for lynx; however, what suitable habitat that 
remains is important travel cover for lynx and facilitates lynx movements through a large burned 
landscape.  

As was discussed and summarized in table 59 on page 198 and figure A-7 in appendix A, the 
conversion of lynx habitat to an unsuitable condition in the North and South Horse Creek Lynx 
Analysis Units caused by the Mule Creek Fire (2003) and Horse Creek (2007) in combination 
with the 23,641 acres estimated to have been rendered unsuitable by the 2012 Fontenelle fire. 
Wildfire effects in the Birch South Beaver, LaBarge Creek and South Beaver Creek Lynx 
Analysis Units greatly increases the present value of remaining lynx habitat in the project area for 
sustaining lynx. The amount of potential habitat conversion to unsuitable that would occur if 
alternative 2 is implemented would be relatively small compared to the amount of habitat that 
remains within the Wyoming Range, but the local effects in and around burn areas in the 
Wyoming Range East Front could be significant because the habitat that burned was considered 
“high quality” based on lynx use exhibited by collared animals (see figure A-7 in appendix A and 
discussion in “Affected Environment” section). In addition, an indefinable amount of surrounding 
habitat may be affected (possibly 10 percent or more of the lynx habitat in the project area over 
the 10 to 15 years of development, as was previously described). The abundance of snowshoe 
hare, previously documented denning activity, and relative value of existing lynx habitat in the 
project area all indicate that the proposed activities in alternative 2 could have short-term and/or 
long-term negative effects on a relatively small but extremely important area of lynx habitat, and 
could have significant effects on individual lynx that do or could occur there. 

Disturbance: This issue indicator incorporates the risk factor of other human developments as 
discussed in the “Affected Environment” section. The last documented occurrence of lynx in the 
project area occurred in 2010, but because the project area and surrounding habitat is known to 
have been historically occupied by lynx, exposure to disturbance is very likely. Site-specific 
analyses would occur when activities are proposed to ensure appropriate resource protection 
measures are identified. Except in areas under timing restrictions (see table 6), exploratory pads 
and wells may involve approximately 1 month, and developmental wells up to 7.5 months, of 
continuous (24-hour) noise and human activity. Lynx appear to tolerate some level of human 
disturbance, but as described above under the “Habitat Loss and Alteration” section, the atypical 
pattern of continuous, nonstop machinery/vehicle and human activity at various stages of 
exploration and development may induce some level of disturbance and displacement of lynx. 
Exploration could include considerable heavy industrial traffic for probably a few weeks per well, 
with an average of 70 to 75 truckloads to move a typical drill rig to a site, and noise from the 
drilling operation itself. Field production would include lighter traffic than the site construction 
and drilling phases, but industrial and truck traffic could still be considerable. Some of this 
depends on the feasibility of monitoring well sites remotely and how frequently maintenance such 
as saline water or condensate removal would be needed. Full field development could alter the 
general character of surrounding habitats, due to the sights, sounds, and odors associated with gas 
field production. Once the development phase has passed, if the vegetation structure remains 
intact, and adequate prey are available, lynx may use habitat adjacent to the developed site. 
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Table 66. Acres of lynx habitat within proposed lease parcels with no-surface-occupancy (NSO) 
stipulation 

Lynx 
Analysis 
Unit (LAU) 
Name and 
Total acres 

Existing 
LAU 

Condition 
(2015) 

Unsuitable 
Acres 

(% of LAU 
unsuitable) 

Alternative 
2 

Suitable 
Lynx 
acres 

protected 
with NSO 

Alternative 
2 

Suitable 
acres 

potentially 
at risk  

(% LAU 
unsuitable) 

Alternative 
3 

Suitable 
Lynx acres 
protected 
with NSO 

Alternative 
3 

Suitable 
acres 

potentially 
at risk 

(% LAU 
unsuitable) 

Alternative 
4 

Suitable 
Lynx acres 
protected 
with NSO 

(100% 
NSO) 

Alternative 
4 

Suitable 
acres 

potentially 
at risk 

Upper 
Hoback 
South 
78,121 
acres 

240 
(<1%) 

659 6 664 0 664 0 

Middle 
Beaver 
Creek 
23,451 
acres 

1,205 
(8%) 

8,807 3024 10,327 1,504 11,831 0 

North Horse 
Creek 
33,465 
acres 

4960 
 (29%) 

1,985 1704 
(39%) 

2,582 1108 
(35%) 

3,689 0 

South 
Horse 
Creek 
20,103 ac 

6182 
(46%) 

12 606 
(50%) 

385 233 
(47%) 

618 0 

Greys River 
Middle 
82,231 
acres 

165 
(<1%) 

108 0 108 0 108 0 

Cottonwood 
Creek 
63,211 
acres 

1,718 
(5%) 

842 3,532 2,869 1,505 4,374 0 

South 
Beaver 
72,776 
acres 

5,921 
 (15%) 

504 265 580 189 770 0 

Birch-South 
Beaver 
101,876 
acres 

15,697 
 (33%) 

297 421 
(34%) 

541 176 
(33.5%) 

718 0 

La Barge 
Creek 
113,704 
acres 

4,041 (9%) 195 380 288 287 575 0 

TOTAL  
597,842 
acres 

 13,407 9,938 18,344 5,002 23,346 0 

Road and Trail-related Effects: This issue indicator incorporates the risk factors associated with 
forest and backcountry roads and trails, competition and predation, trapping, and incidental or 
illegal shooting (poaching). Because the project area and surrounding habitat is known to have 
been historically occupied by lynx (and could be occupied currently), exposure to road related 
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effects is probable. Although vehicle speeds on forest roads are relatively slow in comparison to 
highways or other public roads due to topography, substrate, and road conditions, the potential for 
lynx mortality or injury due to collisions with vehicles remains a mortality factor. Because 
alternative 2 proposes up to 11 miles of new and reconstructed roads in lynx habitat and increases 
in truck traffic during project development, increased potential for vehicle strikes, incidental 
shooting or poaching, and trapping is possible. As was discussed in the “Affected Environment” 
section, lynx can be unwary at times and may allow individual people to approach within close 
range, making them particularly susceptible to being illegally shot (Squires, pers. comm. 2008). 
Poached lynx are often found in proximity to open roads (Squires, pers. comm. 2010). Poaching 
can account for up to half the mortalities of large carnivores, significantly hindering population 
recovery, yet it is very difficult to trace (Liberg et al. 2012). 

It is possible that summer use of roads through denning habitat may have negative effects. 
Ruggiero (et al. 2000) suggested that disturbance at den sites could increase the vulnerability of 
kittens to a variety of threats. As was discussed previously, denning activity has been recorded in 
the Northern Block of proposed lease parcels. Since roads used to access producing wells would 
be present for the life of the well (40 or more years), lynx denning habitats could be adversely 
impacted. 

As described in the “Affected Environment” section for “Recreation and Related Resources,” the 
forks of Horse, Cottonwood, and Piney Creeks are accessed via roads to the east and U.S. 189. 
These roads are narrow and some have tight curves, and they would be used for both recreation 
and oil and gas activity. Indirect effects here would include increased traffic, noise, and other 
disturbance. Heavy equipment on State and county roads would be present, especially during the 
construction and drilling phase. This would create some conflict with recreation uses and may 
pose a concern about public safety. These roads may be upgraded for public safety and project 
traffic, which could result in increased risk to individual lynx, especially if they were to establish 
a home range in these lynx analysis units: 

• Traffic is increasing on public roads. From 2000 to 2006, traffic increased 16.2 percent 
across Wyoming, but in Sublette County the increase was 79 percent. Between 2000 and 
2006 truck traffic has more than tripled between Big Piney and the Sweetwater County line 
on U.S. 189 (Ecosystem Research Group 2008). Increases in accidents and expenditures to 
maintain roads have resulted. With additional growth of the energy industry, this trend is 
likely to continue.  

• Increased traffic on primary recreation roads within the national forest is also occurring and 
can be expected to continue. 

• Use of backcountry areas by wheeled motorized trail vehicles has increased since 1990. 
Some of this use is on designated open routes, some of it is not. Unauthorized use of off-
highway vehicles is on the increase, and this is having an effect on the condition of trails 
and unroaded backcountry.  

According to the reasonably foreseeable development scenario for alternative 2, about 11 miles of 
new road could be constructed. It is possible that approximately 3,040 acres could be converted 
from semi-primitive backcountry to a roaded setting if the current roadless areas are included. As 
discussed in the “Recreation and Related Resources” section, new exploration roads could be 
made available for public traffic, converted to trails, or recontoured, depending on the 
management objectives consistent with travel planning for the area. Based on past exploration 
work conducted within the Bridger-Teton, most roads that would be built or upgraded would be 
high-standard roads with a gravel surface that could be used all year.  
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The level and type of traffic disturbance associated with oil and gas exploration and development 
on the roads in the project area could be much higher than current recreation travel in the area, 
and could occur around the clock, not just during daylight, or on weekends, having much greater 
impact and increasing the likelihood of interference with lynx travel within and across lynx 
analysis units. 

New roads in lynx habitat should be restricted from public use to meet Northern Rockies Lynx 
Management Direction guidelines related to new and upgraded roads (HU G5, HU G6, HU G7, 
and HU G9). Any roads that are currently closed year-round or seasonally that are required to be 
used for exploration or development should remain closed to the public according to existing 
management restrictions. Reconstructed roads would generally be widened and surfaces 
improved, which may make them more attractive to unauthorized users.  

In winter, these new or improved routes, even when gated, may attract new snowmobile use (and 
snow compaction). Some level of illegal public use is possible partly because, although the road 
is closed to public use, it has to be closed in a way that allows industry to access a development 
well; the road would be in use for up to 40 or more years.  

Linkages: Effects related to this issue indicator are important because: (1) the project area and 
surrounding habitat is known to have been historically occupied by lynx (and could be occupied 
currently); (2) the project area has been identified by the Northern Rockies Lynx Management 
Direction as an important migratory linkage connecting northern and southern lynx sub-
populations (as indicated by recent migratory movements of lynx from the Southern Rockies 
population (Colorado) into the project area); and, (3) of the suspected importance of the 
Bondurant Linkage Corridor as a linkage zone between mountain ranges on the Bridger-Teton 
National Forest. This analysis provides information to inform an oil and gas leasing decision, and 
specifics on locations of roads, wells, pads, and associated facilities are not known at this time.  

The Hoback Rim (Bondurant linkage zone) has been identified by Wyoming Range lynx 
researchers and experts as an important linkage area (Squires et al. 2003; Berg, pers. comm. 
2008). The project area does not encompass the entire linkage (see figure A-3, appendix A) 
Building new permanent roads within this area would not meet guideline HU G7. According to 
the Northern Rockies Lynx Management Direction (guideline HU G7), new permanent roads 
should not be constructed in linkage areas. National Forest System Road 10143/10359 is already 
present in this linkage. This road dissects important lynx habitat (Berg, pers. comm. 2008). Two 
lynx den sites were located on the Hoback Rim in the vicinity of Road 10143/10359, during 
research activities two lynx (now deceased) were radio collared. The improvement and use of this 
road for oil and gas development could increase the amount of traffic and impede future lynx use. 
The Northern Rockies Lynx Management Direction, Guideline HU G6, directs that methods to 
avoid or reduce effects on lynx should be implemented when upgrading roads to maintenance 
levels 4 or 5, which may be necessary if this road is used for development. Should plowing of 
Road 10143/10359 be necessary to access development, it would increase the amount of human 
activity in the Hoback Rim area at a time of year when access is usually limited. 

Within the northern block of project lease parcels, the existing routes within the 1-mile light blue 
buffer shown on figure 41 may provide potential access into the minerals estate with the parcel 
areas covered by no-surface-occupancy stipulations under alternative 2. 
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Figure 41. National Forest System roads and unauthorized roads within a 1-mile buffer of no-
surface-occupancy (NSO) area under alternative 2 
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Critical Habitat: According to the U.S. Fish and Wildlife Service (74 FR 8616), activities that 
may affect critical habitat include but are not limited to: (i) Actions that would reduce or remove 
understory vegetation within boreal forest stands on a scale proportionate to the large landscape 
used by lynx; (ii) Actions that would cause permanent loss of conversion of the boreal forest on a 
scale proportionate to the large landscape used by lynx. Such activities include certain types of 
mining activities and associated developments and road building. Such activities could eliminate 
and fragment lynx and snowshoe hare habitat; (iii) Actions that would increase traffic volume and 
speed on roads that divide lynx critical habitat. These activities could reduce connectivity within 
the boreal forest landscape for lynx, and could result in increased mortality of lynx within the 
critical habitat units, because lynx are highly mobile and frequently cross roads during dispersal, 
exploratory movements, or travel within their home ranges. 

The primary constituent element for lynx critical habitat is the boreal forest landscape supporting 
a mosaic of differing successional forest stages and containing specific habitat conditions as 
described in the “Affected Environment” section. There is potential for the proposed leasing 
activities (well pad construction, road construction and reconstruction, pipeline construction, and 
operation and maintenance of oil and gas related facilities) to adversely affect some of the 
physical and biological features that make up this primary constituent element. Production wells 
would result in a long-term loss of any critical habitat affected. Exploration activities would result 
in a shorter-term loss but effects could last several decades. Well pads and roads could reduce the 
quality and quantity of snowshoe hare habitat, depending on their location. Roads constructed and 
reconstructed in critical habitat have the potential to fragment the boreal forest, and may increase 
the potential for road-related mortality of lynx. The entire project area overlaps the Greater 
Yellowstone Area habitat unit. This alternative has the potential to negatively affect a small 
amount of revised critical habitat. Oil and gas activities could affect structural components within 
the boreal forest (primary constituent element) that may reduce the ability of those areas to 
support snowshoe hare, the primary prey species of lynx. 

The U.S. Fish and Wildlife Service notes that matrix habitat can also be adversely affected, 
however, changes to the structure or condition of matrix habitat would not be adverse unless 
those actions create a barrier or impede lynx movement between patches of foraging habitat and 
between foraging and denning habitat within a potential home range or if they would adversely 
affect adjacent foraging habitat or denning habitat. 

The entire project area represents 0.62 percent of the Greater Yellowstone Area and the area of 
indirect habitat effects under alternative 2 would be at the most, 107 acres (but additional habitat 
beyond this amount could be indirectly affected). This amount represents a relatively minor 
percentage of the 9,500-square mile Greater Yellowstone Area habitat unit; although the habitat 
that could be affected is of very high value to lynx. 

The proposed leasing area is subject to the standards and guidelines outlined in the Northern 
Rockies Lynx Management Direction. These standards and guidelines such as maintaining 
linkages, remote monitoring and those related to maintenance and construction of roads, (see 
figure A-4, appendix A), were designed to minimize the nature and extent of adverse effects. 

If alternative 2 reasonably foreseeable development plans were to incorporate all protections 
provided by all relevant objectives, standards, and guidelines discussed above (including those 
additional measures provided in HC 05 and HU G8), regulatory requirements in the forest plan 
(and Northern Rockies Lynx Management Direction) for lynx could be met depending on actual 
future development proposals, and controlled surface use stipulations recommended to reduce 
associated risks. 

https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
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Conclusion: If the lease parcels as proposed under alternative 2, are developed according to the 
reasonably foreseeable development scenario as described, it may result in direct and indirect 
adverse effects to lynx individually and lynx habitat in general (including designated critical 
habitat) for lynx on the Bridger-Teton National Forest and in Wyoming. Because the project area 
and surrounding habitat is known to have been historically occupied by lynx (and could be 
occupied currently), because of the abundance of snowshoe hares and high quality habitat in the 
project area, and because of documented lynx denning events in the project area (within the 
northern block of proposed lease parcels), it is likely that individual lynx would be exposed to the 
adverse effects of alternative 2. Site-specific mitigation, stipulations, and following Northern 
Rockies Lynx Management Direction standards and guidelines should reduce negative impacts 
and provide for long-term sustainability of lynx within the Greater Yellowstone Area.  

Because the historical denning female lynx home range contains some of the best lynx habitat we 
know of in the state and Greater Yellowstone Area, it is important to maintain its habitat 
effectiveness and suitability for occupation, and to meet recovery goals. While scientific research 
on disturbance effects of oil and gas development on lynx site occupancy and denning success is 
limited, we must consider available information regarding the quality and significance of this type 
of habitat and how connectivity and habitat use within and across the lynx analysis units might be 
negatively affected, based on what is currently known, and how it might affect our ability to meet 
ALL S1 (40 CFR 1502.22). 

The no-surface-occupancy stipulations overlay much of this area but do not restrict road use or 
eliminate road disturbance and connectivity concerns in and around the lynx analysis units and 
linkage area that overlap the northern block of proposed lease parcels. The following mitigations 
may be recommended for inclusion in future analyses at the application for permit to drill stage to 
maintain habitat effectiveness, connectivity and linkages, and minimize disturbance in this high 
quality lynx habitat:  limit or restrict use of National Forest System Roads 10359/10143, 10360, 
10362, 10368, and 10121 (where they overlap the female home range no-surface-occupancy 
stipulation), use remote monitoring, and use only over-the-snow vehicles during winter to 
minimize trips and snow compaction. For all roads in the project area, low (and enforced) speed 
limits and no unnecessary plowing or widening may also be recommended.  

The mitigations are recommended to meet the guidelines from the Northern Rockies Lynx 
Management Direction listed on page 190 (HU G4 through G9, and G12). The Fish and Wildlife 
Service’s Biological Opinion for the Final Environmental Impact Statement of the Northern 
Rockies Lynx Management Direction assumes that guidelines would be adhered to in most cases 
except where there are compelling reasons, such as public safety or risks to other species 
(USFWS 2007). Thus, at the application for permit to drill stage, appropriate mitigation should be 
applied to all lease parcels in alternative 2 (including lease parcels south of the northern lease 
block) to ensure regulatory compliance with the forest plan (and Northern Rockies Lynx 
Management Direction). Mitigation can be in the form of controlled surface use, project design 
features or best management practices, whichever is most appropriate and ensures regulatory 
compliance. 

Alternative 3: Authorize Leasing in Accordance with Forest Plan 
Leasing Availability Decision, With Enhanced Resource Protection 

Direct and Indirect Effects 
This alternative would lease the same parcels described in alternative 2. However, this alternative 
differs in that specific restrictions for wildlife and fish habitat, air quality, and recreation setting 
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protection were added. See chapter 2 for a discussion on the reasonably foreseeable development 
scenario and additional stipulations include no surface occupancy and timing restrictions to 
provide additional protections for fish and wildlife. There would be no direct effects from a 
decision to authorize leasing. All effects described would be indirect effects. 

Habitat Loss and Alteration: Oil and gas activities associated with this alternative are projected 
to indirectly affect 58 acres during the first 10 to 15 years (7 exploratory wells, 13 development 
wells, 5.2 miles of road) which is just over half of the area projected for alternative 2 (107 acres) 
(table 5). Approximately 31,917 acres would be no surface occupancy. The potential for adversely 
affecting habitat is therefore slightly less for this alternative than that described for alternative 2. 
The location of development activities is unknown, and therefore may occur in previously 
discussed, valuable and apparently limited, lynx habitat. Therefore, the potential for detrimental 
effects to lynx habitat and lynx habitat effectiveness remains very similar to that described for 
alternative 2. 

Disturbance: Less potential development associated with this alternative would reduce the 
potential for disturbance effects. As described under alternative 2, the level and extent of indirect 
disturbance impacts in habitats surrounding proposed activities (as it relates to lynx) is unknown, 
but it is likely that the scope of effect is greater than the direct effects associated with surface 
alteration. The amount of area disturbed would be less than what was disclosed for alternative 2 
because of the smaller amount of development, and also because the reasonably foreseeable 
development scenario predicts only 3 coalbed natural gas wells and 10 conventional wells for a 
total of 13 wells. There would be controlled surface use and timing limitation stipulations on 
7,541 acres. Disturbance impacts in the northern block of proposed lease parcels previously 
described for alternative 2 would still occur and impacts would be very similar to those disclosed 
for that alternative.  

Road-related Effects: The total number of roads needed to develop this alternative would be less 
than that described for alternative 2. Closed roads opened to facilitate operations would continue 
to restrict public use. Northern Rockies Lynx Management Direction guidelines related to 
upgraded roads should be followed (Guideline HU G9, HU G6, HU G7 as discussed above for 
alternative 2). The risk of mortality associated with roads would be slightly less for this 
alternative because little if any new roads would be constructed and fewer existing currently 
closed roads would be opened. However, increased mortality risks associated with collisions, 
incidental shooting, poaching and trapping would remain.  

The difference in effects between alternative 3 and alternative 2 is the additional no-surface-
occupancy stipulation for inventoried roadless areas, which would cover the 45.76 acres that are 
not covered under the 1990 forest plan stipulations under alternative 2.  

Applying no-surface-occupancy stipulations for inventoried roadless areas would enhance 
resource protection for roadless area characteristics including: high quality or undisturbed soil, 
water, and air; primitive and semi-primitive nonmotorized classes of recreation; and natural 
appearing landscapes with high scenic quality and the wilderness attributes of natural and 
undisturbed character. This protection of resources would provide additional secure habitat for 
lynx and other wide-ranging endemic species. 

Within the northern block of project lease parcels, the existing routes within the 1-mile pink 
buffer shown on figure 42 may provide potential access into the minerals estate within the parcel 
areas covered by no surface occupancy stipulations under alternative 3.  
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Figure 42. National Forest System roads and unauthorized roads within a 1-mile buffer of no surface 
occupancy (NSO) area under alternative 3 

Linkages: The potential for impact on linkages would be somewhat less than that described for 
alternative 2 because of the reduced amount of overall development. However, the same linkage 
areas within lynx analysis units could be impacted, although to a lesser degree. There would be 
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potential for increased use of National Forest System Roads 10143 and 10359, and impacts to the 
Bondurant Linkage Corridor would be similar to that identified for alternative 2. 

Critical Habitat: This alternative could indirectly impact 58 acres, and affect an additional (but 
indefinable) amount of habitat immediately adjacent to project developments. Overall, this 
alternative would impact a relatively minor amount of the 9,500-square mile Greater Yellowstone 
Area habitat unit. The proposed leasing area is subject to the standards and guidelines outlined in 
the Northern Rockies Lynx Management Direction. These standards and guidelines were 
designed to minimize the nature and extent of adverse effects. 

Regulatory Framework: The Northern Rockies Lynx Management Direction provides guidance 
for activities and developments relevant to this project; this relevant direction is summarized in 
the “Affected Environment” section. As was discussed for alternative 2 above, if development 
plans for alternative 3 were to incorporate all protections provided by relevant Northern Rockies 
Lynx Management Direction objectives, standards, and guidelines, regulatory requirements in the 
forest plan for lynx would likely be met. 

Conclusion: This alternative involves less development than alternative 2, but would still likely 
result in detrimental effects to lynx individually, to lynx habitat, and/or to lynx habitat 
effectiveness. Because the project area and surrounding habitat is known to have been historically 
occupied by lynx (and could be occupied currently), has recent documentation of lynx in the area, 
contains an abundance of snowshoe hares, and because successful denning activity has been 
recorded, it is likely that individual lynx would be exposed to effects associated with the proposed 
leasing. The overall amount of habitat that is predicted to potentially be affected is relatively 
small and less than that of alternative 2. The areas proposed for leasing in this alternative are 
within and adjacent to undeniably important lynx habitat that appears to be limited on the 
Bridger-Teton National Forest. Indirect effects may occur within habitats outside the project 
footprint and result in a reduction in lynx habitat effectiveness. The risk of mortality associated 
with roads would be less than that disclosed for alternative 2, but potential mortality risks due to 
collisions, shooting, poaching and trapping would remain. Since the life of this alternative is 40 or 
more years, adverse impacts could persist for an extended period of time. Site specific mitigation, 
stipulations and following Northern Rockies Lynx Management Direction standards and 
guidelines should reduce negative impacts and provide for long-term sustainability of lynx within 
the Greater Yellowstone Area. 

Because the historical denning female lynx home range contains some of the best lynx habitat we 
know of in the state and Greater Yellowstone Area, it is important to maintain its habitat 
effectiveness and suitability for occupation, and to meet recovery goals. While scientific research 
on disturbance effects of oil and gas development on lynx site occupancy and denning success is 
limited, we must consider available information regarding the quality and significance of this type 
of habitat and how connectivity and habitat use within and across the lynx analysis units might be 
negatively affected, based on what is currently known, and how it might affect our ability to meet 
ALL S1 (40 CFR 1502.22). 

The no-surface-occupancy stipulations overlay much of this area, with additional areas covered 
by timing limitation stipulations and controlled surface use for well pad density; however, these 
do not restrict road use or eliminate road disturbance and connectivity concerns in and around the 
lynx analysis units and linkage area that overlap the northern block of proposed lease parcels. The 
following mitigations may be recommended for inclusion in future analyses at the application for 
permit to drill stage to maintain habitat effectiveness, connectivity and linkages, and minimize 
disturbance in this high quality lynx habitat:  limit or restrict use of Roads 10359/10143, 10360, 
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10362, 10368, and 10121 (where they overlap the female home range no-surface-occupancy 
stipulation), use remote monitoring, and use only over-the-snow vehicles during winter to 
minimize trips and snow compaction. For all roads in the project area, low (and enforced) speed 
limits and no unnecessary plowing or widening may also be recommended. 

Like alternative 2, the mitigations are recommended to meet the guidelines from the Northern 
Rockies Lynx Management Direction listed on page 190 (HU G4 through G9, and G12); refer to 
page 222 for the alternative 2 discussion. 

Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 
This alternative would apply no-surface-occupancy stipulations on the project lease parcels. 
Under this alternative, it would be reasonably foreseeable that 10 or fewer wells total could be 
horizontally drilled to access the lease parcels from adjacent leased areas or lands of other 
ownerships up to 1 mile away. Well pads would be larger, but off site. Portions of the project 
lease parcels are within 1 mile of an existing producing Federal lease. Although there is some 
existing infrastructure (well pads and roads, both open and closed) within the adjacent producing 
leases, it is not known whether these would be desirable for directional drilling to reach energy 
resources beneath the project lease parcels; technology could improve over the life of the lease to 
make it more desirable or feasible. Therefore, for analysis of potential environmental impacts, it 
is assumed that up to 10 well pads could be needed (3.7 acres per pad) for a total pad disturbance 
of 37 acres. Assuming an average of approximately 0.7 mile of road construction or 
reconstruction per well, 1.4 miles of access roads (within the existing, producing Federal leases) 
would disturb a total of about 8 acres (4.8 acres per mile). (There would be no road construction 
or road use for this project within the 39,490-acre project area associated with these leases). Road 
and traffic effects would still occur in surrounding areas, potentially affecting linkages. Therefore, 
under this alternative, a total of up to 45 acres in the short term and 20 acres in the long term 
could potentially be disturbed or altered. 

As with all alternatives including alternative 1 (no action), there are existing leases within the 
Wyoming Range and access to those leases could involve road construction or reconstruction 
across the involved parcel lands guided by relevant forest plan direction (for fish passage, 
sensitive travel routes, natural drainage channel, soil management, streamside roads standards; 
forest plan pp. 121-144) and road density standards by desired future condition (forest plan pp. 
153-246). Given the Wyoming Range Withdrawal Area, other than for valid existing leases, the 
rest of the Wyoming Range would remain undisturbed by mineral leasing related activities. 

Direct and Indirect Effects 
There would be no direct effects from a decision to authorize leasing. All effects described would 
be indirect effects. 

Habitat Loss and Alteration: Because the areas of well pad and road construction and 
development cannot be predicted at this stage in the planning process, it is not possible to know 
exactly how much lynx habitat would be lost or altered. Under the reasonably foreseeable 
development scenario, only an estimated could be impacted by development associated with this 
alternative. Although suitable lynx habitat is present in these existing, producing Federal leases, 
some of it has likely been impacted by existing well development and any affected lynx habitat 
has already likely been altered. However, there are several square mile sections within these 
existing lease areas (within no existing oil and gas development) that contain mapped lynx 
habitat; some existing lease parcels are roaded and include both open and closed routes. This 
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alternative includes development and the potential for an estimated 1.4 miles of new road 
construction that could directly impact up to 13 acres of existing mapped lynx habitat. Indirect 
effects could extend beyond the development footprint as has been discussed in previous 
alternatives. Because no parcels would be leased in the northern lease block, and because the 
amount of lynx habitat that could be impacted is relatively small, this alternative would not be 
likely to have significant impacts on lynx habitat in affected lynx analysis units. 

Disturbance: The potential disturbance caused by drilling and well pad construction is described 
under alternative 2. This alternative could have similar effects (although much smaller in 
magnitude because of the small number of wells) if proposed pad and road construction is located 
in portions of the existing leases that are not currently developed. If proposed pad and road 
construction is located in portions of the existing leases that are currently developed, there would 
be less potential for lynx to be disturbed because these areas are presumably already subject to 
current human disturbance and activity. 

Road-related Effects: There would be a very limited amount of new or reconstructed roads 
under this alternative (no more than 1.4 miles). Depending on the location of pad and well 
development, this construction may occur in portions of the producing leases that have existing 
wells and are presumably already subject to human activity. Road effects related to increases in 
potential for collisions during well and pad development, and increased potential for lynx being 
incidentally shoot, poached or trapped could still occur over the life of this alternative (40 or 
more years). But, additional risks of mortality above the existing condition would likely be small 
given the smaller footprint of project activities associated with this alternative. 

Linkages: Activities associated with this alternative would not occur within the northern lease 
block where the Bondurant Linkage Corridor is located. Oil and gas development would occur 
within the middle and southern lease blocks, however, and within the East Wyoming Range 
movement corridor identified by the Lynx Science Team and described in the Northern Rockies 
Lynx Management Direction. The southern lease block is located within the Birch-South Beaver 
Lynx Analysis Unit, where a large amount of lynx habitat recently burned in the 2012 Fontenelle 
Wildfire; about 90 percent of lynx habitat within lease parcels in the Southern Lease Block of this 
alternative burned, and are now considered lynx habitat in an unsuitable condition for the next 30 
or more years (see table 59 in the “Affected Environment” section). What suitable lynx habitat 
that remains in these Southern Block Lease parcels provide important habitat patches that may be 
critically important to providing for lynx movement corridors through an otherwise open and 
burned landscape in the Birch-South Beaver Lynx Analysis Unit.  

Critical Habitat: This alternative could directly impact up to 13 acres of critical habitat. This is a 
very minor amount of the 9,500-square mile Greater Yellowstone Area unit. However, as was 
discussed above in the “Linkages” section, suitable lynx habitat in the southern lease block is 
limited as a result of the Fontenelle Fire, and any additional losses of lynx habitat in the Birch-
South Beaver Lynx Analysis Unit could be significant to lynx movements through this lynx 
analysis unit and could affect habitat connectivity. The proposed leasing area is subject to the 
standards and guidelines outlined in the Northern Rockies Lynx Management Direction, and these 
standards and guidelines were designed to minimize the nature and extent of adverse effects. 

Regulatory Framework: The Northern Rockies Lynx Management Direction provides guidance 
for activities and developments relevant to this project; relevant direction from the document is 
summarized in the “Affected Environment” section. As was discussed for alternatives 2 and 3, if 
development plans for alternative 4 were to incorporate all protections provided by relevant 
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objectives, standards and guidelines discussed, regulatory requirements in the forest plan (and 
Northern Rockies Lynx Management Direction) for lynx would likely be met. 

Conclusion: This alternative has less potential to affect lynx and lynx habitat than alternatives 2 
and 3. The most significant adverse effects identified for this alternative were related to the 
limited and remaining patches of lynx habitat resulting from the Fontenelle Fire in the southern 
lease block and within the Birch-South Beaver Lynx Analysis Unit. These remaining patches may 
be critical to maintaining habitat connectivity between lynx analysis units. If this alternative is 
selected, these potential adverse impacts could be avoided by appropriate pad placement during 
project design. With appropriate mitigation, effects of this alternative would be expected to be 
insignificant and discountable to individual lynx and lynx habitat. 

The no-surface-occupancy stipulations overlay all the parcels but do not restrict road use or 
eliminate road disturbance and connectivity concerns in and around this LAU and linkage area. 
The following mitigations may be recommended for inclusion in future analyses at the 
application for permit to drill stage to maintain habitat effectiveness, connectivity and linkages, 
and minimize disturbance in this high quality lynx habitat: limit or restrict use of Roads 
10359/10143, 10360, 10362, 10368, and 10121 (where they overlap the female home range 
NSO), use remote monitoring, and only over the snow vehicles during winter to minimize trips 
and snow compaction. For all roads in the project area, low (and enforced) speed limits and no 
unnecessary plowing or widening may also be recommended. 

Cumulative Effects to Canada Lynx 
The Canada lynx cumulative effects analysis area is defined by 10 mapped lynx analysis units 
located along the Wyoming Range East Front from Bondurant to LaBarge. The analysis area is 
approximately 597,842 acres in size and includes Forest Service and BLM shared lynx analysis 
units. Figure A-10 in appendix A spatially displays the cumulative effects area for this lynx 
analysis. 

Overview of Past Cumulative Actions and Existing Lynx Analysis Unit Conditions 
Figure A-11 in appendix A displays a large-scale look at existing lynx habitat within the entire 
cumulative effects area. Within the cumulative effects analysis area lynx analysis units, there are 
currently an estimated 289,855 acres of lynx habitat, 41,057 acres (or 13.3 percent) of which are 
currently in an unsuitable condition for lynx because of past fuel treatment management actions 
and wildfires (Mule Creek, Horse Creek and Fontenelle Wildfires). See table 59. 

Approximately 31,197 acres of mapped lynx habitat is not on national forest and within BLM 
portions of shared lynx analysis units. Most of this is on the southern end of the cumulative 
effects area (figure A-11, appendix A). The current structural stage (the stand initiation structural 
stage or early seral stage currently providing snowshoe hare habitat) is not defined within BLM 
portions of lynx analysis units. The BLM portions of shared lynx analysis units include some 
non-BLM ownership lands (mostly private). The amount of potential habitat for lynx on these 
other ownerships has not been assessed. It is not identified as lynx habitat because it has not been 
assessed and also because it is subject to change at any time. However, the majority of habitat in 
the BLM lynx analysis units that is not potential lynx habitat is BLM ownership and is open 
grassland/sagebrush and similar vegetation types that are associated with lower elevations and 
drier conditions. The BLM portion of the lynx analysis units contains only about 13 percent of 
lynx habitat in the entire cumulative effects analysis area. Therefore, the majority of habitat in the 
cumulative effects analysis area is on the Bridger-Teton National Forest. 
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Timber harvest (most of it prior to 1970) and wildfires have had the biggest impact on the amount 
and structure of lynx habitat in the Bridger-Teton National Forest portion of the lynx analysis 
units. Prior to 2012, much of the stand initiation structural stage habitat in the cumulative effects 
area occurred in the North/South Horse Creek and Cottonwood Creek Lynx Analysis Units and 
was the result of wildfires within the last decade. The northern lease block parcels are mostly 
within the Middle Beaver Creek and North Horse Creek Lynx Analysis Units and the Middle 
Lease Block parcels occur primarily in the Cottonwood Creek Lynx Analysis Unit. North Horse 
Creek Lynx Analysis Unit currently has 31 percent in the stand initiation structural stage, which is 
unsuitable for snowshoe hares. A small amount of the South Horse Creek Lynx Analysis Unit, 
which also has a large amount (44 percent) of lynx habitat in stand initiation structural stage, is 
overlapped by the northern lease block. 

In June and July of 2012, the Fontenelle Wildfire converted about 15,135 acres, 4,458 acres, and 
2,475 acres of lynx in the Birch-South Beaver, South Beaver, and LaBarge Lynx Analysis Units, 
respectively, to stand initiation stands that are now considered lynx habitat in an unsuitable 
condition that do not provide adequate habitat for significant numbers of snowshoe hares. 
Currently 31, 14, and 8 percent of mapped lynx habitat in the Birch-South Beaver, South Beaver, 
and LaBarge Lynx Analysis Units, respectively, is considered unsuitable for lynx and snowshoe 
hares (table 67 below and figure A-12, appendix A). 

The acres of lynx habitat altered or removed by past oil and gas development projects since 2007 
(where on-the- ground development such as well pad, facilities, and road construction has 
occurred), were accounted for in the VEG 07 lynx habitat map. Thus, those disturbed acres 
contribute to the existing lynx habitat condition baseline. 

Table 67. Acres of lynx habitat in lynx analysis units, entire unit* 
Lynx Analysis Units 
Name and Acreage 

(entire unit) 
Mapped Lynx 
Habitat Acres 

Acres and Percent of Lynx Habitat in 
Unsuitable Condition 

(as of Nov. 2015) 
Upper Hoback South 
78,121 acres 

37,900 240 (<1%) 

Middle Beaver Creek 
23,451 acres 

15,222 1,205 (8%) 

North Horse Creek 
33,465 acres 

17,132 4,960 (29%) 

South Horse Creek 
20,103 acres 

13,579 6,182 (46%) 

Greys River Middle 
82,231 acres 

57,033 165 (<1%) 

Cottonwood Creek 
63,211 acres 

34,727 1,718 (5%) 

South Beaver 
72,776 acres 

38,619 5,921 (15%) 

Birch-South Beaver 
101,876 acres 

47,420 15,697 (33%) 

LaBarge Creek 
113,704 acres 

45,551 4,041 (9%) 

Total Acres in Cumulative Effects 
Area 597,842  

307,183 40,129 (13%) 

* (excluding planned projects listed below) 
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Present and Reasonably Foreseeable Oil and Gas Projects on 
National Forest and BLM Lands within the Cumulative Effects Area  
Figure 11 displays the known present and reasonably foreseeable oil and gas projects within the 
cumulative effects analysis area and considered in this analysis. The larger and most significant 
oil and gas projects are summarized below.  

True Oil Lander Peak Exploration and Development Project (Forest Service): True Oil 
proposes to drill additional wells on National Forest System lands on their existing leases located 
in proximity to the middle lease parcels that are just south of Cottonwood Creek, within the 
Cottonwood Creek Lynx Analysis Unit. Approximately 3 percent of the lynx habitat in the 
Bridger-Teton National Forest portion of the lynx analysis unit is not currently functioning as 
snowshoe hare habitat. Depending on the results of the two test wells, up to 38 wells from five 
existing pads could be drilled. Some of the well pads may require expansion and one of the well 
pads has been reclaimed (albeit ineffectively due to lack of topsoil) and would require additional 
disturbance. Traffic and disturbance from this exploration and development would be in addition 
to that described under the reasonably foreseeable development scenario for the proposed project; 
overlapping in time and space. An environmental assessment is currently being prepared. 

Riley Ridge Natural Gas Project (Forest Service and BLM): On National Forest System lands 
within the Wyoming Range east front, there are currently 28,971 acres of leases held in 
production. The majority of leases held in production are the result of the Riley Ridge Natural 
Gas Project Final Environmental Impact Statement (EIS) and Record of Decision signed in 1984. 
The EIS was jointly prepared by the Forest Service and BLM and it encompasses all the lease 
acreage held by ExxonMobil (159,928 acres) on both BLM and national forest lands. Of the 
159,928 acres leased, about 55,690 acres are located within the Birch-South Beaver and South 
Beaver Lynx Analysis Units; 28,971 and 26,719 acres are located on national forest and BLM 
lands, respectively. The Riley Ridge Project Record of Decision approved drilling of up to 238 
wells; as of 2005, 26 of the 238 wells approved had been drilled; 9 of which were drilled on 
national forest lease parcels.  

Suspended Leases (Forest Service): There are suspended leases within the North and South 
Horse Creek Lynx Analysis Units, which have already been described as containing important 
lynx habitat. With the exception of the True Oil Lander Peak Project, there are no proposals at 
this time for the suspended or producing lease areas. See appendix D for a list of leases. 

Other Leases and the Wyoming Range Withdrawal Area (National Forest Lands): There are 
85,066 acres of suspended leases as well as 28,971 acres of existing leases held by production in 
the Wyoming Range. Since the Wyoming Range Withdrawal does not allow for future mineral or 
geothermal leasing, exploration cannot occur except on lands with valid existing rights and 
possibly the 39,490 acres of project lease parcels. This cumulative effects analysis assumes that 
the remainder of the Wyoming Range will remain undisturbed by mineral leasing related 
activities for the analysis time period of 15 years. 

Large Projects outside the National Forest Boundary (BLM Lands): The BLM portion of the 
cumulative effects area is within the Pinedale Field Office area. The Final Environmental Impact 
Statement for the Resource Management Plan for this field office was released in August of 2008 
(USDI BLM 2008a). Almost 3,000 existing wells are within the boundary of the Pinedale Field 
Office, with several thousand more wells projected to be drilled (Ibid.). Specific foreseeable BLM 
projects that have been formally proposed are the South Piney Natural Gas Development Project 
and LaBarge Platform project. Approximately 210 wells are proposed in the 31,230 acre South 
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Piney Natural Gas Development project area. The LaBarge Platform project area (figure 11) 
consists of approximately 218,000 acres in an existing oil and gas producing area located in 
northern Lincoln County and southern Sublette County, Wyoming. The project wells and facilities 
would be constructed and operated on lands owned by and with leases issued by the Federal 
government, the state of Wyoming, and private owners. The proposal is to drill, complete, 
produce, and eventually reclaim up to 31 new oil and gas wells, exploratory, or step-out wells. 
Well pads would not likely directly impact lynx habitat, but some wells would be located within 
timbered lynx habitat stringers, and some indirect impacts to lynx habitat would be expected. 

Other BLM Leases: According to the Pinedale Resource Management Plan (Map 2-4, Oil and 
Gas Leasing Categories; BLM 2008c), the majority of area within the cumulative effects analysis 
area are within lynx analysis units and available for leasing. A large amount of the available area 
is subject to controlled-surface-use and/or seasonal limitations. 

Present and Reasonably Foreseeable Vegetation Management Projects on National 
Forest and BLM Lands within the Cumulative Effects Area 
The following section summarizes the known present and reasonably foreseeable vegetation 
management projects within the cumulative effects analysis area. Project locations are spatially 
displayed in figure 11. Appendix E lists all present and reasonably foreseeable management 
projects relevant to this analysis. None of these projects have been accounted for in the lynx 
habitat condition baseline (table 60). 

Planned Projects within the Cottonwood Lynx Analysis Unit:  Cottonwood Rx (2005 
Decision) and Maki Vegetation projects are expected to affect approximately 1,888 acres of lynx 
habitat within the Cottonwood Creek Lynx Analysis Unit. 

The Halverson, South Cottonwood, Nylander, and Lander Peak timber sales are all small timber 
sale projects located within the Cottonwood Lynx Analysis Unit. Acres proposed for treatment are 
mapped lynx habitat and total treatment for all five projects is 853 acres. 

The total number of acres proposed for treatment within the Cottonwood Lynx Analysis Unit that 
would impact lynx habitat is 2,741. Currently approximately 4 percent of the 34,777 acres of lynx 
habitat in this lynx analysis unit is in an unsuitable condition for lynx; the addition of 2,741 acres 
planned and described above would increase the total unsuitable acreage from 4 to 12.2 percent, 
which would not exceed the Northern Rockies Lynx Management Direction VEG S1 30 percent 
standard.  

Planned Projects within the Birch-South Beaver and South Beaver Lynx Analysis Units: The 
initial Piney Creeks proposed action was to burn approximately 8,000 acres of lynx habitat and 
harvest timber on about 4,000 acres of lynx habitat within the Birch-South Beaver and South 
Beaver Lynx Analysis Units. However this project area burned within the Fontenelle Fire in 2012. 
Therefore, the Piney Creeks Vegetation project will not be considered in this cumulative effects 
assessment.  

The LaBarge Aspen Project proposed action is to burn 959 acres of lynx habitat and regeneration 
harvest timber on 103 acres of lynx habitat. This project is located within the LaBarge Lynx 
Analysis Unit, which also burned in the 2012 Fontenelle Fire. Since some treatment units of the 
original proposed action were burned, this project is being re-evaluated and revised to incorporate 
new units.  
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Approximately 4,801 acres of Forest Service vegetation treatments summarized in appendix E 
and described above would be converted to a stand initiation stage and would be considered lynx 
habitat in an unsuitable condition post treatment. 

BLM Vegetation Projects: As shown in table 68, three burn projects totaling 606 acres have 
been completed within the Cottonwood Lynx Analysis Unit – all three converted lynx habitat to 
an unsuitable condition. When added to the 2,741 acres of planned treatments in the Cottonwood 
Lynx Analysis Unit on national forest lands, unsuitable lynx habitat would increase from an 
existing condition of 4 to about 13.5 percent.  

Table 68. Vegetation management projects affecting lynx habitat in the BLM portion of the 
cumulative effects area  

Project Name 
Completion 

Year 
Treatment 

Type 
Lynx 

Analysis Unit  

Total Acres Treated 
within Lynx Analysis 
Unit and Changed to 
Unsuitable Condition 

Hoback Fire 
Break 

2011 Prescribed Fire Upper Hoback 
North 

72 

Red Canyon 2010 Prescribed Fire South Beaver 300 
Maki Creek 2009 Prescribed Fire Cottonwood 

Creek 
112 

Camp Creek 2011 Prescribed Fire Cottonwood 
Creek 

94 

Upper Billie’s 2012 Prescribed Fire Cottonwood 
Creek 

400 

TOTAL Acres    978 
NOTE: All projects completed, but not yet accounted for in lynx analysis unit habitat condition baseline table 60. 

All 978 acres of treatments on BLM lands summarized in table 68 were converted to a stand 
initiation stage and would be considered lynx habitat in an unsuitable condition. 

Summary of Present and Reasonably Foreseeable Actions in the Cumulative Effects 
Area NOT Associated with the Project Alternatives 
Numerous existing and foreseeable actions within the project area were addressed above in the 
cumulative effects section; the location of these existing and foreseeable projects are spatially 
displayed on figure A-11 in appendix A. These projects and actions have potential to cumulatively 
affect lynx and lynx habitat, and are briefly summarized below. 

• Current lynx habitat vegetation conditions within lynx analysis units in the project analysis 
area are summarized in table 67. As is described in the table, three lynx analysis units in the 
project area currently equal or exceed the threshold for maintaining 70 percent of lynx 
habitat within lynx analysis units in a suitable condition. Lynx analysis units that equal or 
exceed the threshold include the Birch-South Beaver, South Horse Creek, and North Horse 
Creek Lynx Analysis Units. These conditions are the result of large wildfires events (Horse 
Creek Fire of 2008, Mule Creek Fire of 2002, and Fontenelle Wildfire of 2012). Recovery 
of conifer stands in these burn areas to suitability for use by snowshoe hares and lynx 
during winter months will likely take 30 or more years. Future large fires in the Wyoming 
Range are also likely in future years and could cause additional losses of suitable lynx 
habitat that may result in exceeding desired thresholds. 
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• A total of 15 vegetation treatment projects within lynx analysis units in the analysis area 
(10 on national forest lands and 5 on BLM lands) were identified and summarized in 
appendix E. These projects would burn or regeneration harvest about 5,902 acres of 
existing lynx habitat; after treatment, these treatment units would be considered lynx 
habitat in an unsuitable condition for 30 years or longer until sufficiently regenerated to 
again provide adequate winter cover for snowshoe hares and habitat for lynx. Proposed 
projects would occur within several different lynx analysis units, but none would result in 
habitat changes that would cause suitability thresholds to be exceeded, and none would 
occur in lynx analysis units where suitability thresholds have already been exceeded.  

• Present and foreseeable energy development projects are summarized on page 229 and 
locations spatially displayed in figure A-11 in appendix A. Northern Rockies Lynx 
Management Direction standards and guidelines strongly suggest that well pads and pads to 
support associated infrastructure not be located in lynx habitat; thus, losses of lynx habitat 
vegetation would primarily be avoided. But, habitat effectiveness surrounding development 
sites would likely be adversely impacted as a result disturbance associated with 24-hour a 
day noise and night lights that could occur over an extended period of time (40 or more 
years); potential for such oil and gas effects have never been studied. 

• The cumulative actions of vegetation and energy development projects would result in 
additive human presence within lynx home ranges, and a significant increase in the 
potential for collisions with vehicles, illegal shooting, and incidental trapping; this is 
especially true for oil and gas projects during project development. Lynx populations are 
very small in the lower 48 states; losses of even single individuals on an occasional basis 
could be significant to meeting long term recovery goals for the species. 

• These cumulative actions are all confined to the Wyoming Range East Front that has been 
defined and described to be an important linkage zone for lynx to local mountain ranges 
north of the project area, and likely an important linkage zone connecting Northern and 
Southern Rocky Mountain lynx subpopulations, as was described in the “Direct and 
Indirect Effects” section of this document. When implemented, the large number of projects 
planned for the Wyoming Range East Front, could affect established lynx “prey search” 
movement patterns through this landscape could adversely affect habitat suitability over the 
long term, especially since the life of oil and gas projects approach 40 years.  

Summary of Potential, Additive Cumulative Effects as a Result of Implementing the 
Leasing Alternatives 
The following summarizes amount, extent, and significance of effects on lynx by alternative and 
by risk factor.  

Habitat Loss and Alteration Risk Factor 
Per the reasonably foreseeable development scenario for each alternative, the anticipated area of 
vegetation impact ranges from 107 acres under alternative 2 to 13 acres under alternative 4; even 
if all acres impacted in any of the alternatives were considered habitat for lynx, the amount of 
impact would be relatively minor since the total acreage of mapped lynx habitat within the 
cumulative effects analysis area is 289,855 acres. Thus, none of the alternatives would result in 
significant, additive cumulative effects to the existing condition of suitable habitat or to the 
cumulative conditions resulting from implementing the reasonably foreseeable future actions of 
other projects planned for the project area. 
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Disturbance Risk Factor 
Although lynx appear to tolerate some level of human disturbance, the atypical pattern of 
continuous, nonstop machinery/vehicle and human activity, at various stages of exploration and 
development may induce some level of disturbance and displacement of lynx. Exploration would 
include considerable heavy industrial traffic for probably a few weeks per well, with an average 
of 70-75 truckloads to move a typical drill rig to a site, and noise from the drilling operation 
itself. Field production would include lighter traffic than the site construction and drilling phases, 
but industrial and truck traffic could still be considerable. Some of this depends on the feasibility 
of monitoring well sites remotely and how frequently maintenance such as saline water or 
condensate removal would be needed. Full field development could alter the general character of 
surrounding habitats, due to the sights, sounds, and odors associated with gas field production. 
Once the development phase has passed, lynx are likely to use habitat next to the developed site. 
Assuming that oil and gas development and operations would result in some level of disturbance 
impact and impact lynx habitat effectiveness, where these impacts would occur is likely the most 
important consideration.  

As was discussed in the “Direct and Indirect Effects” section of this document, the northern lease 
block is considered extremely important to lynx based on historical occupation records, suspected 
high snowshoe hare densities, known use for denning and production of lynx kittens, and relative 
location relative to the Bondurant Linkage Corridor. Alternatives 2 and 3 would provide for 
leasing these parcels in the northern block and the development of those leases to various degrees. 
Alternatives 2, 3, and 4 would likely result in some disturbance impact to high quality lynx 
habitat in the Wyoming Range given that the time period of increased impact could exceed 40 
years. Alternatives 2 and 3 could result in additive cumulative effects to the existing condition 
and to the cumulative conditions resulting from implementing the reasonably foreseeable future 
actions of other projects planned for the project area. 

Road-related Risk Factor 
The risks of lynx mortality associated with roads include increases in the potential for incidental 
shooting, poaching, incidental trapping, competition and predation by competing carnivores, and 
collisions with vehicles. Thus, those alternatives that propose the greatest number of new and 
reconstructed roads and the greatest amount of oil and gas development would have the greatest 
potential for increases in lynx mortality. Alternatives that provide for the largest increase in road 
effects were determined to be alternatives 2 and 3 (in order from highest to lowest). Thus, 
alternatives 2 and 3 could result in significant, additive cumulative effects to the existing 
condition and to the cumulative conditions resulting from implementing the reasonably 
foreseeable future actions of other projects planned for the project area. 

Linkage Effects Risk Factor 
Effects related to this issue indicator are important because:  

• the project area and surrounding habitat is known to have been historically occupied by 
lynx (and could be occupied currently);  

• the project area has been identified by the Northern Rockies Lynx Management Direction 
as an important migratory linkage connecting northern and southern lynx sub-populations 
(as indicated by recent migratory movements of lynx from the Southern Rockies population 
(Colorado) into the project area); and,  

• of the suspected importance of the Bondurant Linkage Corridor as a linkage zone between 
mountain ranges on the Bridger-Teton National Forest. 
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All alternatives would lease the project lease parcels, development may result within the project 
parcels under alternative 2 in and around the northern lease block, and impacts to the Bondurant 
Linkage Corridor could occur considering the 40 plus year life potential of developed sites. Under 
alternatives 3 and 4 development activities could occur adjacent to the northern block of the 
project lease parcels. Alternatives 2 and 3could result in development of parcels in the southern 
and middle blocks as well, but the intensity of potential development scenarios is much more 
limited and more widely distributed than would occur in the northern blocks. Alternative 2 could 
result in additive cumulative effects to the existing condition and to the cumulative conditions 
resulting from implementing the reasonably foreseeable future actions of other projects planned 
for the project area. 

Critical Habitat: Critical habitat is defined as specific areas occupied by the species at the time it 
was listed on which are found those physical or biological features essential to the conservation 
of the species. Most of the cumulative effects analysis area, with the exception of the non-Forest 
Service ownerships, is critical habitat. The lynx habitat that extends off of the Bridger-Teton 
National Forest was not included in the lynx critical habitat designation, which does not 
necessarily indicate that it is not important for lynx (74 FR 8616). It does, however, indicate that 
this area did not meet the qualifications to be designated as critical habitat. Energy development 
(roads, well pad, compression sites and other associated activities) inherently removes any 
existing value of the habitat for lynx for the short and long-term, directly within and surrounding 
development. Increased roading and human activity contribute to higher risk of mortality. For 
these reasons, alternatives 2 and 3 could contribute incrementally to the effects of present and 
foreseeable projects (energy development and possibly other projects described above) in critical 
habitat within the Bridger-Teton National Forest portion of the cumulative effects analysis area. 
The amount of critical habitat impacted in the 9,500 square mile Greater Yellowstone Area is very 
minimal for these two alternatives. 

Alternative 4 would have minimal potential to affect lynx critical habitat because so little 
development is predicted to occur under this alternative. Additionally, development would occur 
within existing, producing leases, of which portions are already currently impacted by existing 
development. The large scale of critical habitat units makes it impractical to avoid including 
habitat such as developed areas, roadbeds, parking lots, and other structures that clearly do not 
provide habitat for lynx. So even though these features may exist inside the critical habitat 
boundary, they are not considered critical habitat (74 FR 8616). 

Summary of Cumulative Effects as a Result of Implementing All Present and 
Reasonably Foreseeable Actions, Including Proposed Alternatives  
The cumulative actions are all confined to the Wyoming Range East Front that has been defined 
and described to be an important linkage zone for lynx to local mountain ranges north of the 
project area, and likely an important linkage zone connecting Northern and Southern Rocky 
Mountain lynx sub-populations, as was described above. When implemented, the large number of 
projects planned for the Wyoming Range East Front, could affect established lynx “prey search” 
movement patterns through this landscape, and could adversely affect habitat suitability over the 
long term, especially since the life of oil and gas projects approach 40 years. Reclamation 
activities would follow at the end of production. Revegetation, and in some cases reforestation 
with mature trees on well sites could take 120 or more years. 

Oil and gas leasing presents no benefit to lynx and in fact, induces negative effects. The analysis 
of the potential direct and indirect impacts and their potential incremental impact is based on the 
level of development reaching the predicted extent identified in the reasonably foreseeable 

https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
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development scenario for each alternative. Based on the projected effects of this project, in 
conjunction with other potential projects that may occur within or adjacent to the project area, and 
the timing of such activities, it is likely that individual lynx may be affected.  

Effects to individual lynx may have population level consequences to the Greater Yellowstone 
Area population, which is perhaps less than seven individuals (Berg et al. 2005). Lynx in the 
southern portion of their range in the contiguous U.S. tend to occur at low densities (Aubry 
2000b, p. 374), probably because snowshoe hare habitat is patchy and temporal (74 FR 8616). 
Lynx in the contiguous U.S. experience low reproductive rates compared to northern populations 
(Aubry et al. 2000b) and are thus particularly vulnerable to increased mortality rates. In addition, 
the distance to primary populations in the contiguous U.S., which are all near the Canadian 
border, may make it [the southern lynx population] particularly vulnerable to demographic, 
genetic, and environmental stochastic processes (Shaffer 1981 and Gilpin and Soule as cited in 
Squires et al. 2003). Because of these factors, even small adverse impacts are magnified.  

Potential Mitigations for Canada Lynx 
There are several mitigations (see page 42) that could be implemented as part of the staged 
decision process described in chapter 1, at the application for permit to drill stage that would 
reduce potential effects to lynx. These, and other mitigations to be determined, would likely 
reduce effects to lynx and ensure compliance with the forest plan and Northern Rockies Lynx 
Management Direction. However, such mitigations are not part of the proposed action analyzed 
here, and thus which mitigations could or should be applied and the reduction of effects 
associated with these mitigations cannot be determined at this stage of the analysis because the 
location and exact activities that may be proposed are unknown. It cannot be determined whether 
most of the following mitigations would be feasible or apply to the given proposal or whether 
they would be sufficient to significantly reduce the potential for adverse effects to lynx. For some 
of the other species addressed in this document, surveys and nest and den site protections would 
greatly reduce potential effects. These same protections and mitigations are not likely sufficient 
for lynx for several reasons: the crucial importance of the habitat in and surrounding the project 
area; the very low population level; large home ranges; and difficulty in timely discovery of den 
sites. Lynx are also vulnerable to poaching, which is not true of many of the other species for 
which surveys and protections would likely be adequate to mitigate the effects of the proposed 
activities. 

Furthermore, to mitigate means to make less severe, harmful, or painful; to make less harsh or 
hostile. Throughout this analysis, it has been established that the Wyoming Range is an essential 
component for the Greater Yellowstone Area lynx distinct population segment. Lynx presence has 
been documented there as recently as March 2010. If the connected actions predicted by the 
reasonably foreseeable development scenarios occur in other words, establishment of oil and gas 
infrastructure and associated roads within or adjacent to lynx habitat, there is no way to nullify all 
of the adverse impacts. Mitigations may make them less harsh, but cannot completely eliminate 
them. On a project-by-project basis at the application for permit to drill stage of development, 
mitigations may very well reduce the potential for adverse effects to lynx. However, this leasing 
analysis is based on the level of development that is predicted to be reached by the reasonably 
foreseeable development scenario for each alternative within the next 10 to 15 years (with effects 
extending 40 to 120 or more years). 

As discussed in the “Management Direction Specific to Lynx” section, compliance with the 
Northern Rockies Lynx Management Direction Forest Plan Amendment (USDA Forest Service 
2007a) would be assessed at the application to drill stage. Appropriate site-specific mitigation 

https://www.gpo.gov/fdsys/pkg/FR-2009-02-25/pdf/E9-3512.pdf
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measures would be identified by the Forest Service in consultation with the U.S. Fish and 
Wildlife Service. 

Determination of Effects on Canada Lynx 

Alternatives 2, 3 and 4  
If leased as proposed, and subsequently explored and developed as described under the 
reasonably foreseeable development scenarios for alternatives 2, 3 and 4, the determination of 
effects for all three alternatives is “may affect, not likely to adversely affect.” This conclusion is 
based on the assumption that all stipulations identified for the alternatives would be included in 
leases and implemented during oil and gas development, and that Northern Rockies Lynx 
Management Direction recommendations for minimizing effects of any new roads and 
development can be applied through planning and cooperation with any applicable adjacent 
landholders (whether they be State, private, county, or BLM). This is the “appropriate conclusion 
when effects on listed species are expected to be discountable, or insignificant, or completely 
beneficial” (USFWS 1998). At the application for permit to drill stage, the development plan 
would need to be fully analyzed, and described in a biological assessment prepared for 
consultation. 

Rationale for Determination 
• The U.S. Fish and Wildlife Service concluded that most actions in lynx habitat that are in 

compliance with the Northern Rockies Lynx Management Direction would either have no 
effect on lynx or would not likely adversely affect lynx. The most significant exceptions to 
this include the fuels management and pre-commercial thinning under special 
circumstances exempted from the standards, which are limited to no more than six percent 
of occupied habitat (USFWS 2007a). The leasing alternatives, with corresponding 
mitigations, stipulations and implementation of Human Use Guidelines would meet the 
Northern Rockies Lynx Management Direction. 

• Although each leasing alternative could result in disturbance and/or habitat alteration in 
lynx habitat, the amount of disturbance is very minor when analyzed at the landscape scale. 
Alternative 2 has the potential to disturb a total of 88 acres of lynx habitat in the lease 
parcels. There is currently 23,346 acres of lynx habitat distributed throughout these parcels. 
If all 88 acres were to be developed, that results in only 0.37 percent of the available lynx 
habitat being directly affected. The location of activities is unknown at this time and the 
effects of some of the activities may extend beyond the direct footprint. Individual lynx 
could possibly be affected depending on the specific location of roads or drill sites. With at 
least 99.63 percent of available lynx habitat not directly impacted and implementation of 
site-specific mitigation measures and stipulations, the resulting impact to the population is 
considered insignificant and meets Northern Rockies Lynx Management Direction standard 
ALL S1 (New or expanded permanent development and vegetation management projects 
must maintain habitat connectivity in a lynx analysis unit and/or linkage area). 

• The amount of new or reconstructed roads under each alternative vary and may or may not 
impact lynx habitat, depending on the location of pad and well development. This 
construction may occur in portions of the producing leases that have existing wells and are 
presumably already subject to human activity. With implementation of Human Use 
Guidelines in the Northern Rockies Lynx Management Direction, as well as site-specific 
mitigations and stipulations, the impacts to lynx above the existing condition would be 
negligible. This potential effect would be discountable and insignificant as defined by the 
Endangered Species Act.  
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• Although the connected actions associated with the leasing alternatives could result in 
negative effects to lynx and would certainly not offer any benefit, the effects would be 
expected to be discountable and insignificant as defined by the Endangered Species Act 
with site-specific implementation of mitigation measures, stipulations and following 
Northern Rockies Lynx Management Direction guidelines 

Determination of Effects on Critical Habitat 

Alternatives 2, 3 and 4 
If leased as proposed, and subsequently explored and developed as described under the 
reasonably foreseeable development scenarios for alternatives 2, 3 and 4, the determination of 
effects for all three alternatives on lynx critical habitat is “may affect, not likely to adversely 
affect”. The amount of habitat disturbance proposed under all three leasing alternatives is very 
minor within the context of the 9,500 -square mile Greater Yellowstone Area unit. This is the 
“appropriate conclusion if any adverse effect to listed species [or designated critical habitat] are 
expected to be discountable, or insignificant, or completely beneficial” (USFWS 1998). 

Rationale for Determination 
Although each leasing alternative could result in disturbance and/or habitat alteration in lynx 
habitat, the amount of disturbance is very minor when analyzed across the Greater Yellowstone 
critical habitat designation. Alternative 2 has the potential to disturb a total of 107 acres (0.17 
square miles) in the lease parcels. This is an extremely minor amount (0.0018 percent) of the 
9,500-square mile Greater Yellowstone Area unit. This potential effect would be discountable and 
insignificant as defined by the Endangered Species Act. 

Effects to Gray Wolf 
Gray wolves are historically present throughout the Wyoming Range, and are apex predators of 
big game; primarily elk. Ample prey exists in the Wyoming Range project area. Secure habitat 
can be a limiting factor to pack recovery and maintenance, and it is necessary for rendezvous 
sites, denning, and raising pups. The Daniel pack and a few individual wolves inhabit the project 
area. Due to the unique social structure of wolf packs, loss or removal of breeding individuals can 
cause a pack to dissolve. 

Risk factors and effects indicators for wolves include human disturbances, particularly from 
roads, which provide motorized access for general recreation and hunting, and increase the 
potential for human disturbance or mortality. Disturbances can interfere with natural activity 
patterns and social behaviors that affect fitness and local population maintenance and growth, 
including rendezvousing, denning and pup rearing; or increase the risk of death from poaching 
that could result in den failure, loss of pups, or even dissolution and loss of the pack.  

Alternative 1: No Action/No Leasing 
The Daniel pack is the resident wolf pack, which occurs near the northern end of the Wyoming 
Range project area, near the Upper Hoback River. Ample elk prey exists here, as well as adequate 
secure habitat for denning and rendezvous sites, in some of the more remote portions of the 
Wyoming Range. Under the no-action/no leasing alternative, no new disturbances to natal dens or 
rendezvous sites would occur from increased human access due to new road construction or road 
improvements, or oil and gas exploration, development, or operations.  

The existing density of roads (authorized and unauthorized) limits the amount and effectiveness 
of secure habitat currently available. Hunting and snowmobiling are popular recreational sports in 
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the Wyoming Range, and the potential for human disturbance of denning or rendezvous sites, and 
the potential for incidental trapping or poaching using existing roads and trails is already fairly 
high. Remote forested areas of the Wyoming Range and DFC 12 areas do, however, provide some 
secure habitat for denning and rearing pups, and places for their primary prey, elk, to thrive.  

Elk populations in the Hoback herd unit have been at or above management objectives in recent 
years, and several winter elk feedgrounds occur in the vicinity (WGFD 2015), so the prey base 
remains strong. The elk herds are naturally subject to disease and winter mortality, and the 
presence of the recovering Rocky mountain wolf population aids in better distribution of herds 
across the landscape, and maintaining overall herd health (Ripple et al. 2013). 

Direct and Indirect Effects 
There would be no direct, indirect, or cumulative effects under this alternative. Road densities 
and public access on existing routes would remain the same, thus there would be no added risk of 
disturbance or poaching. Livestock grazing would continue as authorized throughout the area, and 
the risk of lethal removal due to conflicts would remain the same.  

Conclusion and Determination:  Alternative 1, no leasing, would result in no effect to 
individual wolves, wolf packs, or wolf population recovery in Wyoming.  

Potential Mitigations to Protect Gray Wolves in the Leasing Alternatives 
During the application for permit to drill stage, the Forest Service would identify site-specific 
mitigation measures to protect wolves and their habitat. In areas such as DFC 12, where wildlife 
security for big game and other sensitive species is a management goal, existing routes 
(authorized and unauthorized) could be closed (barricaded) or reclaimed during project 
development and operation to offset the temporary or permanent loss of secure habitat caused by 
creating new roads. These are the same recommendations for maintaining and improving secure 
habitat for other wildlife species of concern, and they can provide protection for rendezvous and 
den sites that may be discovered within the project area, as well.  

Minimizing disturbance impacts within 1 mile of active den sites (April 1 to June 15) and active 
rendezvous sites (June 15 to July 31) could provide security for pups during their most vulnerable 
stage of growth. If a den or rendezvous site is discovered within the project area during 
exploration, development, or operations, mitigations such as temporary road closure or timing 
restrictions may be added to provide adequate safe habitat for denning and pup rearing, as 
appropriate, as determined through consultation with the U.S. Fish and Wildlife Service and 
Wyoming Game and Fish Department, and consistent with current regulations and the forest plan. 
(Note: There are no active domestic sheep allotments in the vicinity of these project lease 
parcels.) 

Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 

Direct and Indirect Effects 
The overall disturbance and increased road access described under the reasonably foreseeable 
development scenario for alternative 2 (table 5) would increase the potential for human 
disturbance of denning or rendezvous sites, and the associated risk of poaching or incidental 
trapping.  
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Habitat Loss and Alteration: Wolves are habitat generalists as long as an adequate prey base is 
available (Fuller et al. 1992; Haight et al. 1998 as cited in Larsen and Ripple 2006). There are 
currently no known den sites or rendezvous areas in the project area. The Daniel pack, which has 
an undefined home range, overlaps with the northern portion of the project area. The presence and 
availability of prey is of the greatest importance relative to wolf habitat (Larsen and Ripple 2006). 
The potential effects of Alternative 2 on primary wolf prey species (elk and other ungulates) are 
detailed below. Because of the potential for new roads and reconstruction of existing roads and to 
a lesser extent loss of habitat and disturbance, this alternative has the potential to negatively 
impact prey species. This could result in fewer animals being available to wolves. Based on the 
amount of habitat remaining available to wolves and their relatively broad spectrum of habitat 
needs, the potential loss of habitat would likely be inconsequential.  

Disturbance: Drilling activities and noise and associated human presence could cause 
displacement of wolves from otherwise usable nearby habitat. Except in areas under timing 
restrictions, construction of exploratory pads and wells would involve approximately a month, 
and developmental wells up to 7.5 months, of continuous (24-hour) noise and human activity. 
This activity would likely disturb any wolves in the vicinity and would likely cause displacement 
to less disturbed habitats. Disturbance associated with oil and gas activity decreases once a site is 
developed. Monitoring of wells usually involves few vehicles and remote monitoring will be 
encouraged but even that involves visiting the site a few times per week. If a field is discovered 
and pads developed, the amount of activity associated with the well(s) would decrease and at that 
point would not be expected to appreciably alter wolf behavior or habitat use. 

Road-related Effects: Along with prey availability, in some research, road density has been 
found to be a factor in wolf use of habitat (Theil 1985; Fuller et al. 1992; Mladenoff et al. 1995 as 
cited in Larsen and Ripple 2006). Humans are the leading cause of wolf mortality (Houts 2003). 
Studies have found that road densities can be used to help predict wolf use of habitat (Larsen and 
Ripple 2006). (Although some wolf experts do not agree that road density has any relationship to 
wolf use.) Wolves are known to move through areas of high road densities and the roads 
themselves are not necessarily an issue for wolf use. However, human use of roads increases the 
potential for human/wolf conflicts (Larsen and Ripple 2006).  

New road locations and the exact number of miles of new construction versus reconstruction of 
closed and open roads cannot be determined at this stage in the planning process. Research in 
Wisconsin found that wolves primarily inhabited areas with a mean road density of up to 0.72 
miles per square mile (Houts 2003). A study in the northwestern United States found that wolves 
occupied areas with a mean road density of less than 0.86 miles per square mile (Houts 1999 as 
cited in Larsen and Ripple 2006). The current road densities by management area are displayed in 
table 61. The project area management areas currently have a road density between 0.61 and 0.87 
square miles. Some of these roads are closed which decreases the potential for human/wolf 
conflicts. New road construction could put some of the management areas above the level of road 
densities that are tolerable to wolf packs. As previously discussed, roads present an increased risk 
of poaching. There is currently one pack using a portion of the northern block. Increased roading 
may have a potential to lead to poaching. All operators will be informed of Endangered Species 
Act protections on gray wolves. The potential for illegal poaching is considered low given the 
restriction of public use of new roads, the low number of wolves currently using the area and the 
education and warnings that will be provided to lessees.  

Conclusion and Determination: This alternative could affect individuals but effects would not 
likely be substantial because use of the area by wolves is limited and no dens or rendezvous sites 
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are currently known in the project area. Wolves may avoid areas due to disturbance but would 
still be able to procure food and thus the effect is expected to be negligible and discountable. 
There could be some increase in the potential for poaching related to roads. Thus, the 
determination for alternative 2 would be “not likely to jeopardize continued existence or 
adversely modify proposed critical habitat” for the gray wolf. 

Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision, with Enhanced Resource Protection 

Direct and Indirect Effects 
The overall disturbance and increased road access described under the reasonably foreseeable 
development scenario for alternative 3 (table 5) would also increase the potential for human 
disturbance of denning or rendezvous sites, and the associated risk of poaching or incidental 
trapping, but to a lesser degree than alternative 2.  

Habitat Loss and Alteration: The potential effects of alternative 3 would be similar to what is 
described for alternative 2 but to a lesser degree. 

Disturbance: The lessened development and limited new road construction associated with this 
alternative would reduce the potential for disturbance effects. 

Road-related Effects: There would be some new construction and opening of currently closed 
roads but there would be little increase in road density. There would be increased human activity 
in the area but it would be less than with alternative 2. This would reduce the risk of wolf/human 
conflict to closer to the existing condition by limiting access to the current road system.  

Conclusion and Determination: This alternative is less likely than alternative 2 to have 
substantial effects to individuals. Use of the area by wolves is currently low. This along with the 
fact that little if any new roads would be constructed and fewer existing currently closed roads are 
expected to be opened would diminish the risk of mortality associated with roads to the point of 
being negligible. In addition, DFC 12 management goals and mitigations to minimize disturbance 
(described in the conclusion for alternative 2) will further reduce impacts to wolves. Thus, the 
determination for alternative 3 would be “not likely to jeopardize continued existence or 
adversely modify proposed critical habitat” for the gray wolf. 

Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 

Direct and Indirect Effects 
Habitat Loss and Alteration, Disturbance, and Road-related Effects: Disturbance effects and 
roads under this alternative would be minimal. Of the leasing alternatives, alternative 4 provides 
the best protection for sensitive and threatened species such as wolves. There would still be some 
road reconstruction, traffic, and human disturbance associated with exploration and development 
from existing leases or adjacent public or state land, but there would be no new roads developed 
on forest, and 39,490 acres would be subject to no surface occupancy, which would protect the 
existing and best available denning and rendezvous habitat.  

The potential for disturbances to denning and pup rearing, and poaching associated with road 
access are minimized under this alternative. However, if a den or rendezvous site is discovered 
within the project area, temporary road closure(s) or timing restrictions could be applied, as 
appropriate. 
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Conclusion and Determination: Effects of this alternative on individual wolves, local wolf 
packs, or the recovery of the wolf population would be expected to be negligible. Thus, the 
determination for alternative 4 would be “not likely to jeopardize continued existence or 
adversely modify proposed critical habitat” for the gray wolf. 

Effects to Grizzly Bear 
Alternative 1: No Action/No Leasing 

Direct, Indirect, and Cumulative Effects 
This alternative does not authorize any new management activities. The 39,490-acre project area 
would not be authorized for leasing and therefore no oil and gas activities (roads, well pad 
development, and other activities) would occur. This alternative would have no direct or indirect 
effects, and therefore, no cumulative effects on grizzly bears or their habitat. 

Conclusion and Determination:  Alternative 1, no leasing, would result in “no effect” to grizzly 
bears. 

Alternatives 2, 3 and 4 

Direct and Indirect Effects 
There would be no direct effects from a decision to authorize leasing. Indirect effects for 
alternatives 2, 3, and 4 include the potential for vehicle-strike injuries or death, increased 
potential for poaching due to increased motorized access by the general public, potential for 
disturbance of foraging or other essential activities by project vehicles or operations at an active 
well pad; potential increased human conflicts related to food and attractants brought into the area 
by contractors or the public that result in lethal removal of a bear. Injury or death of a female bear 
with cubs (which are not known to currently exist in the area) would also negatively affect local 
population recovery. 

Habitat-related effects potentially include outright loss or destruction of foraging or denning 
habitat for an individual bear or bear with cubs, and loss of secure habitat, lessening the amount 
of suitable habitat for maintaining a recovering local population. 

Indicators used for analysis are roads and human conflict potential related to increased human 
presence and food attractants.  

Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 

Direct and Indirect Effects 
Habitat Loss and Alteration, Disturbance, and Road-related Effects: Similar to previous 
discussions for other species, it is not possible to know exactly how much habitat for grizzly 
bears would be lost or altered at this stage in planning. Under the reasonably foreseeable 
development scenario for alternative 2, approximately 107 acres could be impacted directly by 
exploratory and development well pads and road construction and reconstruction. This could 
result in a relatively small amount of habitat loss for grizzly bears but there would be increased 
potential for disturbance and reduced security which could lead to one or more individual 
mortalities. The area currently has low grizzly bear density, however foraging and secure denning 
habitat is present, and the area is slowly being repopulated with ongoing population recovery in 
the Greater Yellowstone Ecosystem.  
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Compared to alternatives 3 and 4, this alternative has the greatest potential for adverse effects to 
individual bears, such as loss of a bear due to vehicle strikes or management removal due to 
bear/human conflicts associated with increased activity and development. This alternative has the 
greatest potential for disturbance, and loss of secure habitat. If future projects were to affect 
individual denning females and their young, it could slow local population recovery in the 
Wyoming Range. 

The likelihood of a bear being disturbed or killed, however, is currently low simply due to their 
low occurrence in the Wyoming Range at this time. Circumstances could change over the lifetime 
of the project, as the recovering population expands back into its former range. Although 
individual bears may be disturbed or killed by vehicle traffic if leases were subsequently explored 
and developed under the reasonably foreseeable development scenario for this alternative, 
because it is outside the grizzly bear recovery zone (which is deemed essential to recovery of the 
population), it is not anticipated to be detrimental to overall population recovery. 

Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with Enhanced Resource Protection 

Direct and Indirect Effects  
Habitat Loss and Alteration, Disturbance, and Road-related Effects: Approximately 31,917 
acres would be subject to no surface occupancy; however, during exploration and activity, there 
would be an increased use of roads and human presence within grizzly bear habitat. The potential 
for affecting grizzly bears and their habitat is therefore only slightly less for this alternative than 
that described for alternative 2.  

Bears are most actively foraging in spring (post-hibernation) and fall (hyperphagia). During fall 
in this region, grizzly bears are most susceptible to disturbance or death from human interactions 
or conflicts during hunting season. Timing limitations designed to protect other species in this 
alternative (such as for nesting birds) would therefore provide only limited benefit for bears, 
because they would not cover the season when bears are most active (in fall).  

The likelihood of a bear being disturbed or killed, however, is currently low simply due to their 
low occurrence in the Wyoming Range at this time. Circumstances could change over the lifetime 
of the project, as the recovering population expands back into its former range. Although 
individual bears may be disturbed or killed by vehicle traffic if leases were subsequently explored 
and developed under the reasonably foreseeable development scenario for this alternative, 
because it is outside the grizzly bear recovery area, it is not anticipated to be detrimental to 
overall population recovery. 

Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 

Direct and Indirect Effects  
Habitat Loss and Alteration, Disturbance, and Road-related Effects: Under the reasonably 
foreseeable development scenario for alternative 4, outside the leased parcels (on adjacent Forest 
Service leases or lands of other ownership), approximately 45 acres or less would be impacted in 
the development phase (10-15 years) and 20 or fewer acres in the long term (up to 40 or more 
years) could be impacted by exploratory and development well pads and road construction and 
reconstruction.  
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Under this alternative, exploration and the associated traffic and noise disturbances and human 
conflicts could still occur on the Bridger-Teton from existing adjacent leases, and within grizzly 
bear habitats. However, much of the reasonably foreseeable development activities would occur 
in adjacent leased areas; or on lands of other ownership, which are generally not forested; where 
there are rural human residences, domestic livestock, and ranch developments; and are otherwise 
not considered suitable grizzly bear habitat. 

The no-surface-occupancy stipulations of this alternative would provide the most protection for 
grizzlies from added disturbance during the times they are most active and vulnerable to vehicle 
collisions or conflicts (both spring and fall). Food storage regulations would apply to activities on 
the Bridger-Teton, and adherence to Wyoming Game and Fish Department recommended bear 
food and attractant storage methods on and off the national forest would greatly reduce the 
likelihood of any conflicts that might lead to death or removal of a bear. 

Management Indicator Analysis 
If this area is leased as proposed, and ultimately explored and developed as described under the 
reasonably foreseeable development scenario for this alternative, individual bears could be 
disturbed, injured, or killed by vehicle traffic. Currently, the likelihood of a bear being disturbed 
or killed is low simply due to their infrequent occurrence in the Wyoming Range at this time. 
Over the lifetime of the project, however, and given the population recovery and expansion into 
former habitats outside the primary conservation area, bear densities could increase to moderate 
levels, increasing the possibility of conflicts or vehicle strikes and poaching. 

Although individual bears may be disturbed or killed, because it is outside the primary 
conservation area essential to recovery of the population, it is not anticipated to be detrimental to 
overall population recovery.  

The amount and effect of the potential loss of secure habitat due to the leasing alternatives 
relative to all available secure habitat in the planning unit would be minor. However, addressing 
the effects of roads by maintaining or restoring habitat security in the historically occupied 
Wyoming Range would contribute to local population recovery and viability across the planning 
unit, consistent with the forest plan direction for grizzly bear. 

Cumulative Effects to Grizzly Bear (Alternatives 2, 3, and 4) 
Cumulative effects analysis area for the grizzly bear is within the distinct population segment for 
the recovering Greater Yellowstone population (figure 39). Most of the existing and planned 
projects and activities affecting lynx and wolf described above also occur within the cumulative 
effects area for grizzly bears. Aside from risks associated with forest roads, the greatest risks to 
grizzly bears occur as a result of human-bear conflicts that occur during hunting season that result 
in death or injury of a bear, or involve removal of a bear that becomes conditioned to human areas 
and foods due to improper food and attractants storage; or removal for confirmed livestock 
conflicts. Other ongoing and planned activities that affect grizzly bears in the Greater 
Yellowstone Ecosystem include displacement and disturbance due to increasing rural 
development, human activities, and roads. 

As described on page 209, the Cumulative Effects Model (CEM) required by the forest plan is 
outdated, and the analysis team is now using the Motorized Access Model, the recommended tool 
for analysis.  
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These cumulative effects would need to be further considered and dealt with at the application for 
permit to drill stage according to management guidance as described earlier under “Management 
Direction Specific to Grizzly Bears,” and any other direction that may apply to areas that are 
outside of the primary conservation area.  

Over the lifetime of the project, and given the population recovery and expansion into former 
habitats outside the primary conservation area, bear densities could increase to moderate levels, 
increasing the possibility of conflicts or vehicle strikes. If grizzly bears begin to occur frequently 
or the area becomes part of a home range, roads and increased human access may also increase 
the risk of poaching and reduce security habitat. If this area is leased as proposed, and ultimately 
explored and developed as described under the reasonably foreseeable development scenario for 
the leasing alternatives, individual bears could be disturbed, injured, or killed by vehicle traffic.  

Conclusion and Determination 
Considering all the potential cumulative effects discussed, and given the stipulations common to 
all, which include following forest plan standards and guidelines, and food storage order 
compliance for grizzly bear, alternatives 2, 3, and 4 are expected to meet all current forest plan 
and grizzly bear recovery goals and objectives. Compared to alternative 2, alternative 3 has 
reduced disturbance and habitat alteration with no surface occupancy areas. Alternative 4 
provides the best protection, with no surface occupancy on all the lease areas, and being on the 
edge of the forest and outside suitable grizzly bear habitat. Based on the current reasonably 
foreseeable development scenarios, the determination for alternatives 2, 3, and 4 would be “may 
affect, not likely to adversely affect.” At the application for permit to drill stage, the development 
plan would need to be fully analyzed, and described in a biological assessment prepared for 
consultation. 

Effects to General Wildlife Habitat 
Diverse wildlife habitats are present including montane forests, subalpine forest, mountain 
shrublands, upland parks, and alpine, riparian, and wetland habitats (table 69). These diverse 
habitats support a wide range of bird and mammal species. An estimated 67 percent of the 
analysis area is forested, with primarily sagebrush and grassland areas making up the remainder. 
Almost two-thirds of the forested habitat is coniferous. 

While the specific habitat requirements vary for each wildlife species, habitat types can be 
broadly described in groups that occur across the analysis area. Each provides habitat 
characteristics important to various species. The habitat groups used for this analysis are 
displayed in table 70. The forested habitat group makes up the majority of the analysis area. 

Table 71 lists the species that are on the Federal endangered and threatened species list, and 
proposed, and candidate terrestrial wildlife species and critical habitats that occur or may occur 
on the Bridger-Teton National Forest.29 

Table 72 lists the special status mammal and bird species evaluated (sensitive, management 
indicator, neo-tropical migratory birds, and birds of conservation concern) and their associated 
habitat groups. There are 13 sensitive species (5 mammals and 8 birds), and 2 (harvest and 
ecological) groups of management indicator species within the analysis area. 

                                                      
29 http://www. fws.gov/wyominges/Pages/Species/Species_Endangered.html accessed Dec. 15, 2015  
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Table 69. Terrestrial wildlife habitat cover types in the project area lease parcels 

Forest Cover Type Acres in Project Area 
Percent of Acres in Project 

Area 
Lodgepole Pine Mix 15,591 38 
Subalpine Fir\Spruce Mix 8,737 21 
Aspen 1,963 5 
Aspen\Conifer Mix 251 1 
Whitebark Pine Mix 515 1 
Whitebark Pine 493 1 
Douglas Fir Mix 182 <1 
Subtotal 27,732 67 
Mountain Big Sagebrush/Mixed 
Sagebrush 

6,424 16 

Silver Sagebrush/Shrubby Cinquefoil 352 1 
Sagebrush/Bitterbrush Mix 53 <1 
Mountain Shrubland <1 <1 
Willow – Riparian 1,985 5 
Riparian Herbland 32 <1 
Grassland\Forbland 4,675 11 
Tall Forbland 111 <1 
Alpine 40 <1 
Sparse Vegetation 93 <1 
Barren\Rock 33 <1 
Total Acres 41,530 NA 

Table 70. Acres and percent of forested habitat groups in the analysis area 
Habitat Group Acres Percent 

Forest 27,732 67 
Sagebrush mix 6,829 17 
Grass/forb upland 4,786 11 
Riparian (willow and grass/forb) 2,017 5 
Alpine 40 <1 

Total 41,404 100 
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Table 71. Federally listed species and critical habitat identified by the U.S. Fish and Wildlife Service 
for Sublette County, WY 

Species Federal status Individuals or habitat within the project area 
Canada lynx  Threatened Present; carried forward for further analysis 
Canada lynx critical 
habitat 

Designated Present; carried forward for further analysis 

Gray wolf Threatened 
(Experimental, 
non-essential 
population) 

Present; carried forward for further analysis 

Grizzly bear  Threatened, 
Management 

Indicator Species 

Present; carried forward for further analysis  

Yellow-billed cuckoo  Threatened  The principal habitat of this species, mature cottonwood 
stands more than 50 acres in size and with dense 
deciduous understories  

Yellow-billed cuckoo 
critical habitat 

Proposed Occurs south of the project area on the Green River 
along the Wyoming border. 

Table 72. Special status wildlife species and their associated habitat groups 

Species 

Sagebrush 
Mix 

Habitat 
Forest 
Habitat 

Grass/ Forb 
Habitat 

Riparian 
Habitat 

Alpine 
Habitat 

Species 
Status 

American marten NA P NA P S MIS 
Brewer’s sparrow P NA S NA  MIS 
Rocky Mountain bighorn 
sheep 

P S P NA P MIS/SS 

Elk P P P P P MIS 
Moose NA S NA P NA MIS 
Mule deer P P S P P MIS 
Pronghorn P NA S P NA MIS 
North American wolverine S P S P P SS 
Bald eagle S S S P NA SS 
Peregrine falcon S NA S P NA SS 
Northern goshawk S P S S NA SS 
Boreal owl S P S NA NA SS 
Great gray owl S P S NA NA SS 
Greater sage-grouse P NA S P NA SS 
Three-toed woodpecker NA P NA NA NA SS 

P = primary habitat, S = secondary habitat; SS = sensitive species, MIS = management indicator species, NA = not 
applicable  

Road Density and Access 
A common measure used to gauge the impact of roads on wildlife is road density, measured as 
miles of roads per square mile of land area. The following table describes road density and figure 
A-1 in appendix A displays open and closed roads in the project area and winter access into and 
adjacent to the project area. 
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Table 73. Road density (miles per square mile) of management areas (MA) 
Season and Road Access MA 24 MA 25 MA 26 MA 12 

Summer/Fall     
Open Road 0.35 0.46 0.49 0.57 
Closed 0.37 0.41 0.29 0.04 
All Roads (Open & Closed) 0.72 0.87 0.78 0.61 
Winter     
Open Roads and Trails (Groomed or Otherwise) 0.18 0.18 0.15 0.14 

The winter access into the northern block of lease parcels is via the Horse Creek and Beaver Creek 
parking lots (figure A-13, appendix A). The only snow plowing that occurs is to parking lots 
located at the national forest boundary. For approximately the last 15 years in the Horse Creek 
drainage, use has been high during weekends and moderate on weekdays. In the larger block 
(Beaver Drainage), use has been moderate on the weekends and low during the week. Within the 
rest of the project area, because of the smaller size of the parcels, closeness to existing oil and gas 
operations, and dispersed locations, no plowing is occurring and the use is low to moderate 
depending on the specific parcel.  

Sensitive Wildlife Species – Affected Environment 
The Forest Service's current management objectives for sensitive species are to ensure that actions 
do not contribute to a loss of viability of any native or desired nonnative species or contribute to a 
trend towards Federal listing. Sensitive species are identified by the Regional Forester for the 
Intermountain Region (Sensitive Species List, USDA Forest Service 2013).30 Sensitive species are 
identified as such due to current or predicted downward trends in population numbers. Sensitive 
terrestrial wildlife species for the Bridger-Teton National Forest are listed in table 74. 

Table 74. Sensitive terrestrial wildlife species on the Bridger-Teton National Forest 

Species Scientific Name 
Habitat and Species Expected 

in the Project Area 
Greater Sage-grouse Centrocercus urophasianus Yes 
Northern Goshawk Accipiter gentilis Yes 
Three-toed Woodpecker Picoides tridactylus Yes 
Great Gray Owl Strix nebulosa Yes 
Boreal Owl Aegolius funereus Yes 
Bighorn Sheep Ovis canadensis canadensis Yes 
Townsend’s (Western) Big-eared Bat Corynorhinus townsendii No 
Spotted Bat Euderma maculatum No 
Wolverine Gulo gulo Possible 
Fisher Martes pennanti No 
Flammulated Owl Otus flammeolus No 
Peregrine Falcon Falco peregrinus anatum Yes 
Bald Eagle Haliaeetus leucocephalus Yes 
Trumpeter Swan Cygnus buccinator No 
Harlequin Duck Histrionicus histrionicus No 
Common Loon Gavia immer No 
Mountain Plover Charadrius montanus No 

                                                      
30 http://www.fs.fed.us/r4/resources/tes/r4_tes_lst.pdf, updated February 2013 

http://www.fs.fed.us/r4/resources/tes/r4_tes_lst.pdf
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Greater Sage-grouse (Sensitive Species) 
Background 
The greater sage-grouse is the largest North American grouse species and one of only two sage-
grouse species in the world; the other is the Gunnison sage-grouse (Centrocercus minimus). The 
greater sage-grouse ranges in suitable habitats throughout the western United States from North 
and South Dakota and Western Colorado to Washington, Oregon, and eastern California.  

In October 2015, the U.S. Fish and Wildlife Service announced that listing of the greater sage-
grouse (rangewide) is not warranted for listing under the Endangered Species Act (80 FR 59857), 
so the species will remain as a sensitive species. The Service announced that an unprecedented, 
landscape-scale conservation effort across the western U.S. has significantly reduced threats to 
the greater sage-grouse across 90 percent of the species’ breeding habitat and enabled the agency 
to conclude that the charismatic rangeland bird does not warrant protection under the Endangered 
Species Act. The Fish and Wildlife Service reached this determination after evaluating the bird’s 
population status, along with the collective efforts by the BLM and Forest Service, State 
agencies, private landowners, and other partners to conserve its habitat. Despite long-term 
population declines, sage-grouse remain relatively abundant and well-distributed across its 173-
million-acre range. After a thorough analysis of the best available scientific information and 
taking into account ongoing key conservation efforts and their projected benefits, the Fish and 
Wildlife Service has determined the bird does not face the risk of extinction now or in the 
foreseeable future and therefore does not need protection under the Endangered Species Act. 

Greater Sage-grouse Record of Decision 
In light of the 2010 “warranted” determination by the U.S. Fish and Wildlife Service, and specific 
threats summarized in the Conservation Objectives Report, the Forest Service and the BLM 
recognized the need to incorporate explicit objectives and concrete conservation measures into 
their land management plan and resource management plans, respectively, to conserve greater 
sage-grouse habitat and potentially avoid the need to list the species under the Endangered 
Species Act. The goal of incorporating these specific conservation measures into Forest Service 
and BLM management plans is to protect, enhance, and restore greater sage-grouse populations 
and habitat and to provide sufficient regulatory certainty so that the need for listing the species 
under the Endangered Species Act can be avoided. 

Wyoming State and Federal Plans 
Approximately 37 percent of estimated greater sage-grouse abundance occurs in Wyoming 
(Doherty et al. 2010). The Wyoming Basin, the majority of which occurs within the state of 
Wyoming, has been identified as one of two areas with the highest population connectivity 
(Knick and Hanser 2011). Therefore, conservation of this area is essential to the persistence of 
sage-grouse into the future (USDI Fish and Wildlife Service 2014a).  

The “Wyoming Greater Sage Grouse Land Use Plan Amendment/Final Environmental Impact 
Statement” is a targeted amendment specifically addressing goals, objectives, and conservation 
measures to conserve greater sage-grouse and to respond to the potential of its being listed. 

The Federal plans in Wyoming have incorporated the State’s Sage-grouse Core Area Plan 
(hereafter referred to as the “Wyoming Plan”). With this strategy, core habitats designated by the 
State have been identified as Priority Habitat Management Areas (PHMA) on national forest 
lands, while non-core habitats are designated as General Habitat Management Areas (GHMA). 
With the exception of the fluid and non-energy leasable mineral programs, the Federal plans in 

https://www.federalregister.gov/articles/2015/10/02/2015-24292/endangered-and-threatened-wildlife-and-plants-12-month-finding-on-a-petition-to-list-greater
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Wyoming are the same as with other states. The fluid mineral designation in the Federal plans in 
Wyoming is different than in the other Federal plans throughout the range, which was necessary 
to adopt the Wyoming Plan. For fluid minerals in Wyoming, Priority Habitat Management Areas 
are designated controlled surface use, which means these areas are open to leasing, but would 
require proposals for surface-disturbing activities only authorized in accordance with the controls 
or constraints specified in the Wyoming Plan.  

The Wyoming Plan has been in place for 8 years, and has demonstrated its conservation value by 
protecting areas identified as important to sage-grouse conservation. Development has been 
removed or minimized in core areas, protecting intact habitats from fragmentation and 
degradation. Carefully controlled development within core areas has had minimal to no impact to 
the sage-grouse as demonstrated by the increasing populations within core areas (Burkhalter et al. 
2015). Protections outside the core areas also provide additional conservation to habitats and 
birds by maintaining connectivity between core areas. The adoption of the Wyoming Plan into 
Federal land management plans provide additional assurances that protections of core areas will 
be achieved on all lands, regardless of land ownership. 

Conservation Efforts 
Since 2010, a number of landscape-scale efforts have been undertaken to reduce impacts from 
existing and future infrastructure to greater sage-grouse across the range that are consistent with 
the recommendations in the Conservation Objectives Report (USFWS 2013). Those efforts 
include Federal plan amendments, State plans, Sage-grouse Initiative projects, and candidate 
conservation agreements. 

The BLM and Forest Service have completed plan amendments or revisions conserving greater 
sage-grouse on more than half its occupied range. The Federal plans in Wyoming adopt the 
Wyoming Plan, which reduces impacts to greater sage-grouse from nonrenewable energy 
development. The Federal plans include no-surface-occupancy restrictions in 35 million acres of 
Priority Habitat Management Areas, with either no or very limited waivers or modifications. 
Exceptions to this restriction could occur only if it is determined that the project would not affect 
greater sage-grouse or would be beneficial compared to other options. The Federal plans 
prioritize the future leasing and development of nonrenewable-energy resources outside of greater 
sage-grouse habitats. The plans require disturbance caps, surface occupancy restrictions, seasonal 
restrictions, and lek buffers to effectively reduce habitat loss, habitat fragmentation, and 
disturbance to greater sage-grouse from nonrenewable energy development. Calculation of the 
percentage of disturbed surface under the disturbance caps incorporates both existing and new 
authorized disturbances to limit habitat loss and fragmentation from new nonrenewable energy 
development. 

The Federal plans recognize valid existing subsurface rights to nonrenewable energy resources, 
but still reduce impacts to greater sage-grouse by requiring the agencies to work with lessees, 
operators, and project proponents to follow an avoidance, minimization, and mitigation approach 
subject to applicable laws.31 

Sage-grouse Habitat in the Upper Green River Basin 
The project area is located in the Upper Green River Basin Sage-Grouse Local Working Group 
area (figure 43) established in 2004 as one of Wyoming’s eight local working group areas with 
local conservation plans (WGFD 2014). A conservation plan for greater sage-grouse in the Upper 

                                                      
31 30 U.S.C. 226(p) and 43 CFR 3162.3 
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Green River Basin was completed by the Working Group in 2007 with an addendum in 2014 
(UGRSGLWG 2014). Currently the working group area encompasses approximately 2,630,744 
total acres, with 1,726,232 acres of occupied sage-grouse habitat (66 percent of the area), and 
847,893 acres of core area habitat (49 percent of occupied sage-grouse habitat; WGFD 2014). 
Sage-grouse are found throughout the sagebrush grassland habitats of the Green River Basin. 

The number of males per active lek and the number of active leks continue to be the most reliable 
indicators of sage-grouse abundance across the range of the species. The Upper Green River 
Basin area currently has the highest average peak male per lek attendance in the State, averaging 
35 males per active lek in 2013 compared to the statewide average of 17 males per active lek. 
Male lek attendance for the other working group areas in 2013 ranged from 9 to 19 males per 
active lek. The last peak in attendance occurred in 2007 and was the highest level ever recorded 
for the area since consistent lek surveys began in the early 1990s. Observed average peak male 
sage-grouse lek attendance has declined by 49 percent (2007-2013; figure 44). Since 2007, the 
trend is likely a combination of the cyclic nature of sage-grouse populations combined with 
documented influences from habitat fragmentation in the Upper Green River Basin. The declining 
trends from 2008 to 2013) were preceded by increasing trends from 2003 to 2007 (27 males per 
lek in 2003 to 69 in 2007; figure 44).  

 
Figure 43. The Upper Green River Basin Sage-grouse Local Working Group area 
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Figure 44. Average peak male sage-grouse lek attendance 2007-2013, Upper Green River 
Basin Lek Working Group area 

A total of 152 leks were documented in the Upper Green River Basin area in 2013. These leks are 
classified as follows: 129 occupied, 20 unoccupied, and 3 undetermined. Generally, the 
proportion of leks checked that are confirmed “active” has stayed relatively stable during the past 
10 years, ranging from 71 to 82 percent. Although there has been an increase in lek inactivity and 
abandonment in areas associated with gas development, additional lek monitoring efforts and 
searches have resulted in locating new or undiscovered leks (46 new leks since 2004) negating 
the downward trend in the proportion of active leks in the area. 

A population trend analysis of sage-grouse in the Upper Green River Basin was performed in 
2013 using only reliable data from known leks with some level of activity in about 1997, the first 
year actual count data of the number of males attending leks were collected in the area. Fifty-one 
of the 66 known leks were used in this trend analysis (1997-2013). These leks were tracked from 
1997 through 2013 to represent population trends (figure 45). This trend in average peak males 
and active leks represents a stable grouse population from 1997-2001, declining through 2003, 
increasing through 2007, declining through 2010, then slightly increasing and stabilizing between 
2011 and 2013. Although this trend analysis is only a subset of all the known leks in the Upper 
Green River Basin Working Group area, statewide trends are similar. 

 
Figure 45. Average peak male sage-grouse lek attendance 1997-2013 for selected leks (leks found 
after 1997 are not included), Upper Green River Basin Lek Working Group area 

Sage-Grouse Population and Population Monitoring Goals  
• Maintain or increase cyclical peak sage-grouse numbers as measured by a consistently 

applied monitoring protocol using data from the year 2005 as a baseline (35 males per lek).  

• Do not allow the average number of males per count lek to decline below 21 (average 
males per lek in 2003) during cyclical lows.  

• Maintain or increase active sage-grouse leks at or above the number of known leks in 2005 
(n=77).  
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Conservation Goals  
• Maintain, restore and/or enhance sage-grouse habitat to maintain and/or increase the 

abundance of sage-grouse based on the 2005 population level.  

• Manage factors contributing to the direct mortality of sage-grouse to maintain and/or 
increase sage-grouse abundance and distribution based on the 2005 population level.  

Habitat Requirements32 
The greater sage-grouse is appropriately named due to its year-round dependence on sagebrush 
(Artemisia spp.) for both food and cover. Insects and forbs also play an important role in there 
food habits, but primarily during the breeding season. In general, the sage-grouse is a mobile 
species, capable of movements greater than 31 miles between seasonal ranges. Despite this 
mobility, sage-grouse appear to display substantial amounts of fidelity to seasonal ranges (loyalty 
to a particular area for breeding, nesting, brood rearing, and wintering areas; Connelly et al. 
2004). Adult sage-grouse rarely switch from these habitats once they have been selected, limiting 
their ability to respond to changes in their local environments (Schroeder et al. 1999 as cited in 70 
FR 2244, 2005). Sage-grouse populations are characterized by relatively low productivity and 
high survival.  

Sage-grouse depend on sagebrush (Artemisia spp.) for much of their annual food and cover. This 
close relationship is reflected in the North American distribution of sage-grouse, which is closely 
aligned with sagebrush, and in particular big sagebrush (A. tridentata) and silver sagebrush (A. 
cana). This relationship is perhaps tightest in the late autumn, winter, and early spring when sage-
grouse are dependent on sagebrush for both food and cover. However, sage-grouse also depend 
on sagebrush at other times of year, primarily for protective cover, such as for nests during the 
breeding season. Other habitat characteristics may be less important than sagebrush, but may be 
nearly as important. For example, herbaceous cover provides both food and cover during the 
nesting and early brood-rearing seasons, thus playing a major role in the population dynamics of 
sage-grouse. For detailed discussions see chapters 3 and 4 in Connelly et al. 2004. 

Movements and Home Range  
Many sage-grouse move between seasonal ranges in response to habitat distribution (Connelly et 
al. 2004; Fedy et al. 2011). Movement can occur between winter, breeding, and summer areas; 
between breeding, summer and winter areas; or, not at all. Movement distances may exceed 46 
miles; however, distances vary depending on the locations of seasonal habitats (Connelly et al. 
2000). 

Information regarding the distribution and characteristics of movement corridors for sage-grouse 
is very limited. Sage-grouse dispersal (permanent moves to other areas) is poorly understood and 
appears to be sporadic (Connelly et al. 2004). 

Home ranges are extremely variable, ranging from 1.5 to 237.5 square miles. Home range 
occupancy is related to multiple variables associated with both local vegetation characteristics 
and landscape characteristics. Large seasonal and annual movements emphasize the need for 
large, functional landscapes to support viable sage-grouse populations (Knick et al. 2003). 

                                                      
32 Excerpted from WGFD 2007 and USDI Fish and Wildlife Service 2013 

https://www.federalregister.gov/articles/2005/01/12/05-583/endangered-and-threatened-wildlife-and-plants-12-month-finding-for-petitions-to-list-the-greater
https://www.federalregister.gov/articles/2005/01/12/05-583/endangered-and-threatened-wildlife-and-plants-12-month-finding-for-petitions-to-list-the-greater
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Seasonal Habitats 

Leks 
During the breeding season in spring, male sage-grouse gather together on areas called leks. Leks 
are typically relatively bare areas, where males perform courtship displays to attract females, 
surrounded by a sagebrush-grassland, which is used for escape cover, nesting, and foraging. The 
proximity, configuration, and abundance of nesting habitat are key factors influencing lek 
locations (Connelly et al. 1981). There are no known leks within any of the lease parcels, 
although the 5-mile buffer around a lek overlaps portions of two parcels in the north end (figure 
A-14, appendix A) and portions of two parcels in the central zone (figure A-15, appendix A). The 
plan amendment specifies a 5.3-mile buffer around leks. 

Nesting Habitat – Late Spring (excerpted from WGFD 2007) 
Approximately two-thirds of hens nest within 3 miles of the lek where they were bred. The 
remainder of the birds usually nests within 15 miles of the lek, but one collared bird in western 
Wyoming ranged 60 miles (WGFD 2007). Across their range, greater than three-fourths of hens 
nest within 4 miles of the lek (SGNTT 2011). 

Early Brood-rearing Habitat (June to Mid-July) 
Early brood-rearing habitats are used during the brood's first month of life. Hens move their 
brood immediately upon hatching from the nest site to brood-rearing areas. Sites used during the 
first 10 to 14 days after hatching are typically within 1.5 miles of the nest (WGFD 2007). The 
vast majority of chick mortality (87 percent of total brood loss in four studies occurring in 
Wyoming) occurs during this period. After the first 10 days, broods may have dispersed 5 or more 
miles from the nest.  

A highly diverse vegetation mosaic is essential to early brood-rearing. Early brood-rearing habitat 
is more open (10 to 15 percent sagebrush canopy cover and similar sagebrush height) with higher 
herbaceous cover than nesting habitat. Brood survival is tied to an abundance of insects and green 
vegetation, primarily forbs, in close proximity to sagebrush cover that provides adequate 
protection from weather and predators. Food forb species important to chick survival are very 
similar to those listed as important for pre-laying hens. Vegetation diversity increases insect 
diversity. Insects are crucial during the first 10 days after hatching. Studies suggest insects can 
make up to 75 percent of chick diets. Insects remain an important source of protein throughout 
the summer. 

The main sagebrush species located in the Upper Green River Basin area that comprises breeding 
(lek and nesting) and early brood-rearing habitats are basin big sagebrush, Wyoming sagebrush, 
and early sagebrush. Other species of sagebrush occurring to a much lesser extent that may have 
some importance to grouse during the breeding period are bud sage, fringed sagewort, and black 
sage. Most breeding and early brood-rearing habitat in the area lies at elevations below 7,200 feet, 
with the exception of some sage-grouse located at a little higher elevation. Sage-grouse located at 
elevations above 7,200 feet are typically associated with mountain big sagebrush (Artemisia 
tridentata ssp. vaseyana and pauciflora). Grouse readily move into these mountain sagebrush 
habitats during the early brood-rearing period. Herbaceous communities located in these habitats 
are composed of cool season bunch grasses (bluegrass, wheatgrass, needlegrass), rhizomatous 
wheatgrass, and a diversity of forbs. 
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Late Brood-rearing Habitat (Mid-July through Mid-September) 
As summer progresses and food plants mature and dry, sage-grouse move to areas still supporting 
succulent herbaceous vegetation. They continue to rely on adjacent sagebrush for protection from 
weather and predators, and for roosting and loafing. Sage-grouse will migrate to higher elevations 
at this time, seeking habitats where succulent forbs are still available in sagebrush habitats or 
select sites such as moist grassy areas or upland meadows. From mid- to late summer, wet 
meadows, springs and streams are the primary sites that produce the forbs and insects necessary 
for juvenile birds. The drier the summer, the more sage-grouse are attracted to the remaining 
green areas.  

In the Upper Green River Basin area, sage-grouse can be found to some extent in all habitats 
(winter, breeding, and early brood-rearing), although birds tend to concentrate on and adjacent to 
riparian, subirrigated, and irrigated lands with surrounding sagebrush communities. Birds also 
tend to move to higher sagebrush dominated habitat at 7,200 to 8,500 feet in elevation where 
mountain big sagebrush, silver sagebrush, low sagebrush (Artemisia arbuscula), and alpine 
(spiked) sagebrush (Artemisia tridentata ssp. speciformis) are located. 

Fall Habitat (Mid-September to First Major Snow) 
Time spent in fall habitat is highly dependent upon weather conditions. Sage-grouse normally 
move off late brood-rearing habitat onto transitional fall habitat before moving onto winter range. 
As fall precipitation increases and temperatures decrease, sage-grouse move into mixed 
sagebrush-grassland habitats in moist upland and mid-slope draws where fall green-up of cool-
season grasses and some forbs occur. As the meadows dry and frost kills forbs, sagebrush 
consumption increases. Fall movements to winter ranges are slow and meandering from late 
August to December. With major snowfall accumulation, sage-grouse move onto winter range.  

Sage-grouse in the Upper Green River Basin area can be found in all the previously mentioned 
habitats during the fall period at elevations below 8,500 feet. As summer wanes, sage-grouse 
often move into lower elevation sagebrush, riparian, wet meadow and even alfalfa fields 
(Schroeder et al. 1999 as cited in 70 FR 2244, 2005).  

In the winter, sage-grouse move to habitats that provide sagebrush forage (leaves and buds) that 
extends 10 to 14 inches above snow cover (WGFD 2003). The quantity, as well as the quality, of 
sagebrush habitat is important for determining the suitability for sage-grouse (UGRSGLWG 
2007). Providing for all habitat needs on the scale required by sage-grouse may be the most 
challenging element of managing the landscape in the context of other existing land uses. Winter 
range is increasingly being recognized as a critical component of sage-grouse habitat 
(UGRSGLWG 2007). 

Habitat and Species Presence in the Project Area 
In general, the Bridger-Teton National Forest provides habitat that is considered of low (or no) 
importance to sage-grouse winter, nesting and [early] brood-rearing; and of moderate importance 
for summer and brood-rearing habitat (USDA Forest Service 2008). 

Approximately 6,829 acres of sagebrush habitat is present in the project area, which is outside of 
core sage-grouse breeding areas designated by Wyoming Game and Fish Department that occur in 
lower elevation habitat to the east and north (WGFD 2008a; figure A-14, appendix A). Core 
breeding habitat (population area) is crucial for the survival and population growth and stability 
of the greater sage-grouse in Wyoming. The quantity and quality of sagebrush habitat in the 
project area does not provide core sage-grouse breeding habitat but is likely used as brood-rearing 

https://www.federalregister.gov/articles/2005/01/12/05-583/endangered-and-threatened-wildlife-and-plants-12-month-finding-for-petitions-to-list-the-greater
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habitat. The lease parcels intersect 19 sagebrush patches (approximately 4,794 acres) larger than 
100 acres. Most of these patches occur in the northern lease block (14), followed by the middle 
block of leases (6 patches), with two patches in the southern lease block (figure A-16, appendix 
A). Another 2,035 acres of sagebrush habitat is scattered in smaller patches throughout the lease 
parcels. There are no known leks within any of the lease parcels, although the 5-mile buffer 
around a lek overlaps portions of two parcels in the north end (figure A-14, appendix A) and 
portions of two parcels in the central zone (figure A-15, appendix A). The project area is most 
likely used for brood rearing; however, it is plausible that some nesting could be occurring in 
immediately adjacent areas or even habitat within the project area, particularly on the 
north/northeastern edge. Migratory sage-grouse may move less than 12 miles from leks to nest 
areas (Autenrieth 1981, Wakkinen et al. 1992, Hanf et al. 1994, Bradbury et al. 1989, Lyon 2000 
as cited in Connelly et al. 2000). Numerous active leks occur to the east of the lease parcels 
within this distance. Approximately, 10,299 acres of lease parcels are designated as sage-grouse 
habitat; 49 acres of priority core habitat and the remainder general habitat. 

Occupied grouse general habitat occurs along the eastern portion of lease parcel WYW172849 in 
the northern lease block, and occupied priority core habitat in lease parcels along North 
Cottonwood Creek and its tributaries on the eastern borders of WYW173281, and WYW173282. 
Sage grouse also have been observed in parcels WYW172848, WYW172855, WYW173035 and 
WYW173036. A few other scattered grouse observations occur on the Forest east of the Wyoming 
Front. Sage grouse have high fidelity to seasonal ranges (Keister and Willis 1986, Fischer et al. 
1993 as cited in Connelly et al. 2000). Females return to the same area to nest each year and may 
nest within 200 m of their previous year’s nest (Gates 1983, Lyon 2000 as cited in Connelly et al. 
2000). 

Northern Goshawk  
Background 
The northern goshawk is widely distributed throughout the boreal and temperate forest regions of 
North America. Northern goshawks may be relatively uncommon throughout their range, and 
there is concern that goshawk populations may be declining in western North America.  

State Status 
The state of Wyoming lists the goshawk as common and a level 4 “species of special concern,” 
which indicates that their population status and trend is “unknown but expected to be stable with 
no ongoing significant habitat loss” (WGFD 2005 as cited in Langston 2011). Wyoming Partners 
in Flight has ranked the goshawk as a level 1 (conservation action) species, which is defined as 
follows:  

“. . . a species that clearly need[s] conservation action (WGFD 2005). The Wyoming 
Natural Diversity Database lists breeding goshawks as imperiled and nonbreeders as 
vulnerable. Declining population trend and/or habitat loss may be significant” (Nicholoff 
2003 as cited in Langston 2011).  

Loss and fragmentation of mature coniferous forest habitat due to large-scale wildfire, epidemic 
beetle kill, logging, and climate change is ongoing and severe (WGFD 2010). Kennedy (2003 as 
cited in Langston 2011) has countered that Partners in Flight has failed to produce any trend data 
to support this claim. Goshawks are sensitive to human disturbance during nesting (WGFD 
2010). The goshawk is listed as sensitive on all the Intermountain Region national forests with 
either known presence or potential habitat. 
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Habitat Requirements  
Northern goshawks prefer nesting in mature, unmanaged or lightly managed forest habitats with 
relatively closed canopies (greater than 60 percent), typically on the lower one-third of north, 
east, and west aspects with less than 30 percent slopes and within 600 feet of water (Bull and 
Hohmann 1994). Breeding habitat is generally composed of a series of nested spatial scales that 
includes a 25- to 30-acre nest stand (and alternate nest stands) within a post-fledging area 
approximately 300 to 600 acres; and within an approximately 3,700- to 5,200-acre foraging area 
(Reynolds et al. 1992; Andersen et al. 2003). 

Goshawks are associated with forest habitats and act as an umbrella species for mid- to high-
elevation conifer and aspen forests. Other bird species in western Wyoming that benefit from 
high-quality goshawk habitat are great gray owls, three-toed woodpeckers, Hammond’s 
flycatchers, western tanagers, Clark’s nutcrackers, and dusky grouse (Nicholoff 2003 as cited in 
Langston 2011). 

Goshawk habitat requirements are usually measured on three spatial scales: nest area, post-
fledgling family area, and foraging area (Reynolds 1983; Reynolds el al. 1992). The size of each 
area is variable but in general they are 30 acres (Reynolds et al. 1992) to 80 acres for the nest 
area, 200 to 500 acres for the post-fledging family area, and 1,400 to 8,650 acres for the foraging 
area (Squires and Kennedy 2006; Kennedy 2003 as cited in Langston 2011).  

Several studies have focused on the habitat characteristics of goshawk nest sites and it is 
generally accepted that goshawks nest in forest stands that have dense canopy closure, large-
diameter trees, open understory, and moderate slopes (Reynolds 1992; Beier and Drennan 1997; 
Squires and Ruggiero 1996; Clough 2000 as cited in Langston 2011). Nesting site characteristics 
are the most homogenous among the three spatial scales. Nests are often reused in subsequent 
years and alternate nests may be used within the same nesting area (Squires and Reynolds 1997 as 
cited in Langston 2011). No evidence suggests that goshawks favor any specific tree species for 
nesting but rely on tree structure and nest platform suitability instead (Reynolds 1992). 

The post-fledging family area is defined as “. . . an area of concentrated use by the family from 
the time the young leave the nest until they are no longer dependent on the adults for food (up to 
two months)” and is believed to be the defended area of the home range (Reynolds et al. 1992 as 
cited in Langston 2011). Habitat within post-fledging family areas is more heterogeneous than 
nest areas but usually consist of forested areas to provide cover for fledgling goshawks (Squires 
and Kennedy 2006 as cited in Langston 2011). Goshawk foraging areas tend to be much more 
diverse than nesting or post-fledging family areas and usually include open fields, sagebrush 
meadows, and riparian corridors (Reynolds et al. 1992; Hargis et al. 1994; McGrath et al 2003 as 
cited in Langston 2011). Goshawks use foraging areas for opportunistic hunting. These areas are 
usually representative of the landscape at large (McGrath et al. 2003).  

Goshawks may occupy nesting territories as early as late March with egg-laying spanning from 
late April to early May. If eggs are lost a second nesting attempt may occur although this is rare. 
Incubation typically lasts 30 to 38 days. Young birds leave the nest and enter the fledging stage 
from mid- to late July. Fledglings are typically dependent on adult birds for another two months 
(see summary in Squires and Reynolds 1997 as cited in Langston 2011). Goshawks are 
opportunistic hunters with a diverse prey base. In western Wyoming they largely feed on 
snowshoe hares, red squirrels, and large birds such as grouse, corvids, and woodpeckers (see 
summary in Squires and Reynolds 1997 as cited in Langston 2011). 
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The two biggest threats to goshawk population viability are disturbance near nest sites during the 
breeding season (April-August) and vegetation management practices that unfavorably change 
forest structure near nests and within post-fledging family areas (Kennedy 2003 as cited in 
Langston 2011). 

Northern goshawk home range sizes in eastern California averaged 3,010 acres for females and 
5,930 acres for males, with an overall average of 3,830 acres, depending on habitat characteristics 
(Hargis et al. 1994). Goshawks use a variety of habitats for foraging but prefer mid- to late-
succession forests and rarely use openings (Reynolds et al. 1992). Information on dispersal 
distance within home ranges and size of defended home ranges is lacking for this species. 

Habitat and Species Presence in the Project Area: 
The Bridger-Teton lacks a field-based, forestwide inventory of goshawk habitat. As a surrogate 
for field-based data, the national forest’s staff developed a geographic information systems model 
to assess the amount and spatial distribution of goshawk nesting habitat on the Bridger-Teton 
(table 75). 

Table 75. Modeled goshawk nesting habitat by ranger district (Archual 2013, GIS analysis) 

District Total Acres 
Forested 

Acres 
Potential Primary 
Nesting Habitat 

Potential Secondary 
Nesting Habitat 

Forested as 
Nesting (%) 

Jackson 695,446 427,460 64,682 9,303 17 
Buffalo 722,053 487,174 57,382 8,519 14 
Kemmerer 286,012 193,473 31,119 13,354 23 
Big Piney1 449,637 271,594 59,672 19,161 29 
Greys River 484,785 323,987 40,977 11,931 16 
Pinedale 827,215 466,086 37,746 20,484 13 
Forestwide1 3,465,148 2,169,774 291,578 82,752 17 

1. Prior to Fontenelle and Chall Creek wildfires 

Primary and secondary modelled goshawk nesting habitat within the lease parcels is 5,443 and 
2,296 acres, respectively. Under alternative 2, approximately 231 acres of nesting habitat and 
2,506 acres of post-fledging family areas within the lease parcels are not covered by a no-surface-
occupancy stipulation. Under alternative 3, all acres of nesting habitat within the lease parcels are 
covered by a no-surface-occupancy stipulation, and approximately 686 acres of post-fledging 
family areas area not covered by no-surface-occupancy stipulations. 

Goshawks typically have one or more alternate nest sites within the same territory. There are four 
known active nest sites or alternate nests and their post-fledging family areas within the lease 
parcels. Foraging areas of three other goshawk territories overlap lease parcels, but their nest sites 
occur outside of the lease areas. These nest locations are likely to change somewhat from year to 
year due to habitat changes (such as wildfire), prey availability, weather conditions, disturbance, 
nest site fidelity, or other factors. For example, the Fontenelle Fire started in the afternoon of June 
24, 2012 about 3 miles west of the Scaler Guard Station (about 18 miles west of Big Piney, WY) 
in the area of the southern block of lease parcels. The fire was reported “out” on 25 October 2012 
at 64,220 acres. The Fontenelle Fire burned both of the Thompson Pass and South Piney Creek 
active and alternate nest sites, and the North Mountain and Lower Fish Creek nest sites. The 
Middle Beaver Creek goshawk alternate 2 nest site was burned by another fire in 2013 Nest site 
surveys within the Fontenelle burn perimeter in 2013-14 revealed these nests were inactive when 
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visited (figure 46 and figure 47). Additional surveys for goshawks and other raptors would be 
conducted for site-specific environmental analysis when there is an application for permit to drill. 

 
Figure 46. Severe burn from the Fontenelle Fire near the Thompson Creek 
Northern Goshawk nest site; Wyoming Range, August 7, 2012 (Berven 2012, 
unpublished report) 

 
Figure 47. Mosaic burn created by the Fontenelle Fire in the Wyoming Range, 
Bridger-Teton National Forest. The fire started June 24, 2012. Picture taken 
August 7, 2012 (Berven 2012, unpublished report). 
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American Three-toed Woodpecker 
Background 
The distribution of three-toed woodpeckers extends from Alaska to Arizona and New Mexico.  

State Status 
In Wyoming, this species is known to occur in suitable forested habitats throughout much of the 
western, central, and southern portions of the state. It is considered an uncommon nesting resident 
in Wyoming. Their population status and trend is unknown (WGFD 2010), and they are 
considered vulnerable by the Wyoming Natural Diversity Database (2014). There has been a 
short-term increase in available habitat from wildfire and beetle-killed trees from epidemic 
infestations, but species response to long-term habitat alterations from these factors are unknown. 
They are a Wyoming species of greatest conservation need ranked as having a moderate priority 
for conservation actions (WGFD 2010). 

Habitat Requirements 
This species typically occupies subalpine fir and Engelmann spruce in high-elevation habitat and 
is associated with lodgepole pine, western larch, grand fir, and Douglas-fir in lower elevations. 
They are known to occur in lodgepole pine forests, sometimes mixed with fir or other conifers 
and characterized by abundance of old or dead trees. These woodpeckers require snags in 
coniferous forests for nesting, feeding, perching, and roosting. In Wyoming forests, the three-toed 
woodpecker is found in large, continuous conifer stands. This species forages on insects, mainly 
in recently dead and dying trees, but will also feed in live trees. About 75 percent of the three-
toed woodpeckers diet consists of wood-boring beetles and caterpillars that attack dead or dying 
conifers. The three-toed woodpecker is primarily associated with recent coniferous forest burns 
and bark beetle infestations. Three-toed woodpeckers inhabit recently burned and beetle-killed 
conifer stands 1 to 6 years after the initial fire. 

Habitat and Species Presence in the Project Area 
Patla and Derusseau (2010) observed several three-toed woodpeckers during goshawk surveys 
from mid-June to late August in the Wyoming Range in 2009. 

Based on general cover type data of the project area, there is an estimated 24,760 acres of mixed 
coniferous forest that may be suitable nesting and foraging habitat for three-toed woodpeckers. 
The recent 2012 fires; the Fontenelle Fire (64,220 acres) and the Chall Creek Fire (687 acres) 
have created extensive dead and dying tree foraging and potential nesting habitat for three-toed 
woodpeckers. 

Great Gray Owl 
Background 
Great gray owls occur in boreal forests from central Alaska, interior Canada, south to 
southwestern Quebec, Minnesota, Idaho, and northern California, and portions of the Northern 
Rocky Mountains.  

State Status 
The great gray owl is a year-round resident in Wyoming, primarily in the mountainous areas in 
the western and central regions of the state, including the Bridger-Teton National Forest 
(Hayward and Verner 1994). Their population status and trend are unknown. They are considered 
imperiled by the Wyoming Natural Diversity Database (2014). They are a Wyoming species of 
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greatest conservation need ranked as having the highest priority for conservation actions (WGFD 
2010). Habitat and human activity are severe limiting factors and continue to increase in severity. 
Elimination of coniferous forest habitat from wildfire, epidemic beetle kill, logging, and climate 
change is ongoing. 

Much of the information presented here is taken from The Bridger-Teton National Forest’s great 
grey owl conservation assessment (USDA Forest Service 2016) that discusses the status, habitat 
requirements, and risk factors for great gray owls on the Bridger-Teton National Forest. 

Legal Status 
The great gray owl is designated as a sensitive species for 11 of 16 national forests in the 
Intermountain Region, including the Bridger-Teton National Forest. The great gray owl is also 
designated NSSU (native species status unranked) in the Wyoming State Wildlife Action Plan 
(Wyoming Game and Fish Department 2010). Its population status and trends are unknown.  

Habitat Requirements 
The great gray owl inhabits mixed coniferous forests usually bordering small openings or 
meadows up to 9,186 feet in elevation (Hayward and Verner 1994 as cited in USDA Forest 
Service 2016). It is generally associated with lodgepole pine/Douglas-fir/aspen forests. More than 
90 percent of sightings of this species in Idaho and Wyoming were in the lodgepole pine, 
Douglas-fir, and aspen zone (Franklin 1987 as cited in USDA Forest Service 2016).  

The species has been found to prefer mature or old-growth Douglas-fir and/or lodgepole pine 
forests on moderate slopes for nesting. This owl selects for security cover with greater than 60 
percent crown cover (Whitfield and Gaffney, no date; and Patla, unpublished data, as cited in 
USDA Forest Service 2016). Great gray owls rely on vacant or deserted raptor (Buteo hawks or 
goshawk) and large corvid (raven) stick nests, natural depressions on broken-top snags or stumps 
and natural platforms formed by dwarf-mistletoe for nest sites (Nero 1980; Mikkola 1983; 
Duncan 1997; Patla, unpublished data, as cited in USDA Forest Service 2016). The structure 
supporting the nest is relatively unimportant compared to the surrounding habitat type and 
proximity to foraging areas such as grassy meadows and open conifer stands (Duncan and 
Hayward 1994 as cited in USDA Forest Service 2016). 

Dense stands of smaller-diameter trees are used for roosting by adults and young. Although great 
gray owls frequently use meadows for foraging, they typically roost away from the meadow's 
edge. Winter roosts averaged 90 meters from openings (Winter 1986 as cited in USDA Forest 
Service 2016). They use trees with a dense canopy during hot weather. In winter and late spring 
(April), owls occasionally roost in sunny, open areas and atop snags (Winter 1986; Bull and 
Duncan 1993 as cited in USDA Forest Service 2016). Because fledglings leave the nest before 
they can fly, forested habitat around the nest and the nearby roost is considered important for their 
survival. Bull and Henjum (1988 as cited in USDA Forest Service 2016) noted that roosts 
accessible to flightless young, such as leaning and deformed trees and perches high enough to 
avoid terrestrial predators, may increase reproductive success.  

The great gray owl forages primarily in wet montane meadows, selective and clearcut logged 
areas and older open forest stands. Voles (Microtus spp.) and pocket gophers (Thomomys spp.) 
dominate great gray owl diets over most of their range, with the latter prey most important in 
southeast Idaho and northwest Wyoming (Collins 1980, Nero 1980, Mikkola 1983, Winter 1986, 
Franklin 1988, Bull et al. 1989, Bull and Henjum 1988, Duncan 1997 as cited in USDA Forest 
Service 2016). Semi-open areas where small rodents are abundant and areas near dense 
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coniferous forests for roosting and nesting, are optimum habitats for great gray owls. In northeast 
Oregon, male owls forage in stands with 11 to 59 percent canopy closure and heavy ground cover 
(average 88 percent) dominated by grasses (Bull and Henjum 1988 as cited in USDA Forest 
Service 2016). Foraging habitat consists of open forests or grassy openings with ground 
vegetation covering an average of 88 percent of the area and averaging 8 inches in height (Bull et 
al. 1988). They avoid hunting in densely timbered stands, habitats with dense shrubs, and open 
areas with few or no trees (Nero 1980, Mikkola 1983, Winter 1986, Servos 1986 cited in Duncan 
1997 as cited in USDA Forest Service 2016). 

Breeding and Nesting Behavior 
The timing of egg laying likely depends on the availability of prey (Voous 1988 as cited in USDA 
Forest Service 2016). In California, Oregon, and Manitoba, eggs are laid as early as late March. 
In Manitoba and Wyoming, the first eggs were deposited in early April, and early May, 
respectively (J.R. Duncan, unpubl. data as cited in Hayward and Verner 1994 and USDA Forest 
Service 2016). Egg laying is apparently delayed in years of persistent snow cover (Franklin 1988 
as cited in USDA Forest Service 2016 and occurs earlier where snow clears quickly (Bull et al. 
1989, as cited in USDA Forest Service 2016). Average incubation period is 29.7 days in Idaho 
and Wyoming (Franklin 1988 as cited in USDA Forest Service 2016), Three to four weeks after 
hatching, the young begin to climb about on nearby branches, and can fly 1 to 2 weeks later. 
Juveniles start hunting on their own at about 3 months, are independent by September or October, 
and disperse during late fall and winter (USDA Forest Service 2016). 

In Oregon, great gray owls typically nest in the same home range year after year (Bull et al. 1989 
as cited in USDA Forest Service 2016). They may use alternate nests less than 3.1 miles distant 
from a previous one. Birds in Manitoba returned to former nest sites after dispersing up to 310.6 
miles (Duncan 1997 as cited in USDA Forest Service 2016). In some areas home ranges overlap 
(Servos 1986, Duncan 1987, Bull and Henjum 1990 as cited in USDA Forest Service 2016) and 
pairs readily nest within 0.3 mile or less of each other (Nero 1980, Cramp 1985, Duncan 1987, 
Bull et al. 1988 as cited in Murphy 2013). Average home range sizes for great gray owls can 
range from approximately 640 acres (Wyoming) to 1,100 acres (Oregon). Adults have been 
observed to travel up to 8 miles from the nest site during hunting bouts. 

Migration and Seasonal Ranges 
These owls have been described as both nonmigratory and nomadic (Nero 1980; Mikkola 1983 as 
cited in USDA Forest Service 2016). Movements appear to be influenced by prey availability and 
the stability of prey biomass (Nero 1980; Mikkola 1983 as cited in USDA Forest Service 2016). 
In southern latitudes great gray owls appear to shift to lower elevations in winter, presumably to 
lower snow depths (Franklin 1987 as cited in Murphy 2013).  

Population Dynamics 
Nest site availability and prey availability appear to limit great gray owl populations through 
effects on reproduction and survival. Prey availability is thought to be a primary factor (Duncan 
1997 as cited in USDA Forest Service 2016). 

Status of the Species in the Proposed Project Area 
Patla et al. (2010 and 2011) detected 16 great gray owls in 2010 and none in 2009 in the 
Wyoming Range within the area of the lease parcels during broadcast call-back raptor surveys at 
night along groomed roads during the early part of the nesting season. Their study area was 
bounded on the north by North Horse Creek, to the south by South Piney Creek, to the west by 
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the spine of the Wyoming Ranges, and by the Bridger-Teton National Forest boundary to the east. 
They focused survey efforts at elevations less than 8,989.5 feet. An active nest site was found 
during surveys this year in an alternate goshawk nest on a northern lease parcel. However, all the 
locations of raptors nesting in the project area have not been identified. Moreover, these locations 
may change from year to year due to weather condition, natural disturbance, nest site fidelity, and 
other factors. Surveys for great gray owls and other raptors would be conducted for site-specific 
environmental analysis when there is an application for permit to drill. Based on general cover 
type data of the project area, there is an estimated 17,987 acres of potential habitat for this 
species. 

In 2013, Bedrosian and Patla (2013) initiated a multi-year study on great gray owls north of the 
Wyoming Range along the base of the Teton and Snake River Ranges from Hoback Junction, 
WY, to north of Moose, WY. They conducted great gray and boreal owl call-back surveys 
(Quitana et al. 2004 as cited in Bedrosian and Patla 2013) during the courtship period (mid-
February to April) and fledging period (August), and searched for nests where owls were detected 
during call-back surveys. Great gray owls and boreal owls were detected during call-back 
surveys. Juvenile and adult owls also were captured and outfitted with radio transmitters or a GPS 
datalogger and transmitter.  

In 2013, they surveyed 18,125 acres of potential nesting habitat and recorded 66 calling great 
gray owl detections (among many other owl species) from 584 individual call locations and 
resurveyed 215 of those, for a total of 799 survey locations. A 1,312-foot radius surrounding 
nighttime callback locations was used to estimate total area surveyed because it is unreasonable to 
detect great gray owls any further away. They found four occupied nests, an additional family 
group in August, and estimated 10 territories occurred within the study area. Nine owls were 
marked and tracked with satellite or VHF transmitters. As of December 31, 2013, 145 relocations 
were recorded on seven of the marked owls. The average minimum convex polygon home range 
estimate was 1,618 acres (range = 229 - 462), but this home range size does not include wintering 
locations for the five owls that have been missing since fall. Call-back surveys, nest searches, and 
marking and tracking with transmitters continued in 2014.  

Bedrosian (personal communication, 2014) found owls most frequently in lodgepole pine mix 
forest cover with a diameter at breast height (d.b.h.) ranging from 5 to 9.9 inches. Owl occurrence 
in aspen of the same diameter was the next most frequent, followed by their presence in Douglas-
fir mix of this diameter range. Owls were rarely found in spruce/subalpine fir forest cover.  

Boreal Owl 
Background 
In North America, boreal owl distribution is mostly within the forest areas of the Rocky 
Mountains. East of the Rockies, they occur as far south as New Mexico, and to the west they 
occur in forests from Alaska to Oregon. 

State Status 
The boreal owl is designated as a sensitive species for 10 of 16 national forests in the 
Intermountain Region, including the Bridger-Teton National Forest. Apparent population declines 
and a reduction in habitat capability prompted the change to sensitive status. The boreal owl is 
listed as vulnerable and a Wyoming species of greatest conservation need. They are ranked as 
having a moderate priority for conservation actions (WGFD 2010). They are considered 
imperiled by the Wyoming Natural Diversity Database (2014). Their population status and trend 
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are unknown. Boreal owl distribution is restricted, but extirpation is not imminent. Their limiting 
factors are not increasing significantly, although elimination of suitable coniferous forest habitat 
from wildfire, epidemic beetle kill, logging, and climate change is ongoing. 

Habitat Requirements 
In the contiguous United States, boreal owls are generally associated with mature and old-growth 
subalpine forests dominated by subalpine fir (Abies lasiocarpa) and Engelmann spruce (Picea 
engelmannii), often with inclusions of more montane aspen (Populus tremuloides), lodgepole 
pine (Pinus contorta), and Douglas-fir (Pseudotsuga menziesii) (Clark and Anderson 1997). In 
the Rocky Mountain region, boreal owls typically inhabit mature, high-elevation subalpine forests 
consisting of Engelmann spruce, subalpine fir, and mature lodgepole pine, with some use of 
mature aspen stands that are interspersed with the conifer species listed above (Garber et al. 1991 
as cited in Patla et al. 2010 and 2011). Forests should have many small openings or an open stand 
structure for foraging, and trees large enough for northern flicker cavities (boreal owls nest in 
relatively large cavities). Based on 31 records, the elevation range for boreal owls in Wyoming 
during the breeding season is 6,560 to 10,630 feet; Garber et al. 1991 as cited in Patla et al. 2010 
and 2011). 

In the western United States, subalpine forests occur as islands, or natural extensions of the more 
expansive and continuous boreal forests common in western Canada and Alaska (Knight 1994). 
Subalpine forests naturally have a patchy distribution due to topographic variation and 
disturbances such as fire, insects, and diseases. This conifer type is typically associated with high 
canopy cover, cool ambient temperatures, and high relative humidity (Knight 1994). In western 
Wyoming, subalpine forests typically occur above 8,000 feet in elevation, with stringers 
extending to low elevations along stream courses. Subalpine forests are typically bordered by 
montane (Douglas-fir and lodgepole pine) forests, sagebrush steppe, or grassland steppe at low 
elevations, and by alpine habitats and whitebark pine (Pinus albicaulis) at high elevations (9,500 
feet). Boreal owls use mature and old subalpine forests to hunt nocturnally for small mammals 
such as red-backed and other voles (Clethrionomys and Microtus sp.), northern pocket gophers 
(Thomomys talpoides), shrews (Sorex sp.), and several species of birds (Hayward and Verner 
1994). Prey availability is considered a potentially limiting factor for boreal owl distribution and 
is even more of a factor during the winter months when fewer prey species are active. Subalpine 
forests support sites with sparse understory cover that renders prey vulnerable to owls during the 
summer (Knight 1994). Because of their aspect, location, and shading, mature and old (greater 
than 150 years old) subalpine forests provide humid conditions for lichens and sporocarps of 
fungi—food for small mammals—that grow on decadent woody debris on the forest floor (Knight 
1994). Because well-shaded subalpine forests are cool, boreal owls use them during the summer 
for thermal cooling (Hayward et al. 1993).  

With home ranges that reach 2,900 acres, boreal owls require large areas for survival (Hayward et 
al. 1993). In Idaho, boreal owl home ranges were found to average 3,600 acres in winter and 
2,900 acres in summer (Hayward and Verner 1994). Because of their low humidity, high 
temperature, and high levels of cover that may obstruct owl flight, clearcuts and other uniform-
age stands of regenerating conifers are generally avoided by foraging owls (Hayward et al. 1993, 
Knight 1994). 

Nesting and Roosting 
Boreal owls are secondary cavity nesters that use holes in snags previously excavated by other 
birds or created by natural processes such as rot (Hayward and Verner 1994). They nest primarily 
in cavities excavated by pileated woodpeckers and northern flickers. Boreal owl populations 
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appear to be limited by the availability of nest sites and the abundance and availability of prey 
(Hayward and Verner 1994). Nests often occur in old stands of subalpine fir (most common), 
Engelmann spruce, Douglas-fir, or aspen. Forests used for nesting have high structural 
complexity, abundant trees with large basal areas, and understories that permit unobstructed flight 
during foraging (Hayward et al. 1993). Breeding of boreal owl peaks in March and April (Clark 
and Anderson 1997). Egg-laying occurs from early April to mid-May, and is followed by 
incubation and nestling periods of about 30 days each (Hayward and Verner 1994).  

New roost sites, typically in conifers, are used each day and are dispersed throughout the home 
range. Data from boreal owl roosts identified in Idaho suggest that the birds are not stressed by 
winter temperatures, but do select roosts with higher canopy cover, higher basal area, and greater 
tree density to reduce summer heat stress (Hayward et al. 1993 as cited in USDA Forest Service 
2016).  

Status of Species and Habitat in the Project Area 
Patla et al. (2010 and 2011) detected 55 boreal owls in 2010 and 9 in 2009 in the Wyoming Range 
within the area of the lease parcels during broadcast call-back raptor surveys at night along 
groomed roads during the early part of the nesting season. Their study area was bounded on the 
north by North Horse Creek, to the south by South Piney Creek, to the west by the spine of the 
Wyoming Ranges, and by the Bridger-Teton National Forest boundary to the east. They focused 
survey efforts at elevations less than 8,989 feet. Knox and Orabona (2009) also detected six 
boreal owls in LaBarge Creek in 2000 and one in 2008. 

During the 2013 owl survey by Bedrosian and Patla (see page 263) they recorded 74 calling 
boreal owl detections. A 1,312-foot radius surrounding nighttime callback locations was used to 
estimate total area surveyed, this is a conservative estimate of area surveyed since boreal owls can 
be detected beyond this distance fairly easily.  

Boreal owls were detected in all forest cover types in the project area during the courtship period. 
Owls were detected two times more frequently in lodgepole pine mix forest cover which is also 
the forest type most common on the project area, together with spruce/subalpine fir. Owls were 
detected in aspen, Douglas-fir mix, and spruce/subalpine fir in about equal frequency. The 
Douglas-fir mix, lodgepole pine mix, aspen and aspen/conifer mix forest cover types often have a 
patchy understory and mid-story of climax subalpine fir. Inclusions of stringers of fir/spruce mix 
along cool, moist drainage bottoms or patches on north aspects in these forest cover types also 
can be present, but not sensed by remote imagery.  

Approximately, 75 percent of the detections occurred in forest cover of trees less than 10 inches 
d.b.h., the most represented tree size class in the project area. Approximately, 25 percent of 
observations were in the 10 to 20 inches d.b.h. tree size class; the second most represented class 
in the project area. Owls occurred most frequently (75 percent of detections) in forest stands with 
40 to 60 percent canopy cover.  

The boreal owl detection locations were based on the field crew’s estimation of distance acquired 
from perception. Crews estimated distance and took a bearing and the locations were the 
calculated spot of where the bird was from these two estimates. Since neither triangulation nor 
following the call out to a bird was used to locate origins of calls, the error associated with the 
point location estimate for the owls is unknown. Most of the bird locations are likely placed in the 
correct corresponding vegetation patches delineated from remotely sensed imagery. 
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Based on the forest cover types used by owls in the Teton and Snake Ranges (Bedrosian and Patla 
2013) there is an estimated 26,724 acres of potential habitat for this species in the project area. 

Bighorn Sheep 
(Sensitive and Ecological Management Indicator Species) 
Background 
Bighorn sheep can be found in the Rocky Mountains from southern Canada to Colorado and parts 
of Nevada, western Texas, eastern California, and northern Mexico. 

State Status 
Bighorn sheep are common and populations are generally stable to secure. Although, population 
size and distribution are restricted by habitat and are declining in some herds, extirpation is not 
imminent. Some herds have experienced disease outbreaks or other declines, while other herds 
appear to be stable or increasing. The Wyoming Natural Diversity Database (2014) lists wild 
sheep as a vulnerable to apparently secure species of potential concern. Habitat (quantity and 
quality) and association with domestic sheep and goats are major primary limiting factors for 
sheep. Habitat conditions can exacerbate nutrition, disease and parasite issues, with population 
level effects. Limiting factors are severe, but not increasing significantly (WGFD 2010). They are 
a Wyoming species of greatest conservation need and ranked as having a moderate priority for 
conservation actions (WGFD 2010). 

Habitat Requirements 
Bighorn sheep are found in a variety of habitats from alpine mountain meadows to desert 
grasslands. On the Bridger-Teton National Forest, bighorn sheep are not only indicators of big 
game species habitat (harvest management indicator species), but also are indicators of healthy 
mountain meadow habitats due their foraging requirements associated with mountain meadows 
(ecological management indicator species; USDA Forest Service 2009a). Bighorn sheep typically 
prefer high-elevation alpine habitats with steep escape terrain adjacent to open foraging areas. 
Risenhoover and Bailey (1985) reported that open habitats with high visibility were used most by 
Rocky Mountain bighorn, regardless of vegetation associations. However, even though open 
habitats provide opportunity for bighorn to detect predators these habitats may not be used by 
bighorn if escape terrain is not readily available (McCann 1956). Bighorns normally winter at 
lower elevations where foraging habitat is not covered by heavy snow pack in areas dominated by 
sagebrush and grassland  

Forestwide Population Trend 
The Darby Mountain and Jackson herds are two of six bighorn sheep herd units that encompass 
the Bridger-Teton National Forest. “…As a whole, the Bridger-Teton National Forest bighorn 
sheep herd units have remained stable and have stayed below the population objective level set by 
the WGFD (WGFD 2008). The northern half and eastern portion (Wind River Range and a small 
portion of Wyoming Range) of the Bridger-Teton National Forest are designated as a type of 
bighorn sheep seasonal range” (USDA Forest Service 2009a). The forestwide population was 
estimated at 3,000 sheep in 2008. Darby Mountain is second smallest of the bighorn sheep 
populations on the Bridger-Teton National Forest. The Darby Mountain herd is less than 02 
percent of the forestwide population, and the Jackson herd is approximately 15 percent of the 
forestwide population.  
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Habitat and Species Presence in the Project Area 
The project area is located almost entirely within the 121-Darby Mountain Bighorn Sheep Herd 
Unit with a very small corner of the northern lease area falling into the 107-Jackson Herd Unit. 
Figure A-18 in appendix A shows where bighorn sheep from the Darby Mountain herd have been 
observed during surveys conducted by WGFD from 1990-2014. 

Darby Mountain Bighorn Sheep Herd Unit  
The Darby Mountain Herd (Hunt Area 24) is an introduced population, currently stable at 55 
individuals, but 70 percent below the management objective of 150 (figure A-17, appendix A). 
Pre-reintroduction winter forage studies of Fish Creek Mountain and Darby Mountain suggested 
that the area could support from 150 to 175 sheep in most winters. The native population was 
extirpated in the early 1960s due to competition with domestic sheep and illegal harvest. 
Intrastate translocations from the Whiskey Basin (near Dubois) to Fish Creek Mountain occurred 
in 1981 and 1987, using 35 and 25 sheep, respectively (Fralick 2004 as cited in Beecham et al 
2007). Domestic sheep were removed from allotments on Fish Creek and Darby Mountain prior 
to reintroduction. In 1988, surveys resulted in an estimate of 124 sheep in the herd and the first 
hunting permits were issued. The population is estimated to have reached a maximum of about 
150 by 1994 and hunting (4 total permits) continued through 1997. Since being established, this 
herd has generally remained smaller than 100 individuals (Fralick personal communication 2005 
with John Beecham as cited in Beecham et al. 2007). From 1994 to 1997, this herd experienced a 
slow but steady decline (Fralick 2004 as cited in Beecham et al. 2007), with a probable die-off 
occurring sometime during the period; trend counts in 1997 and 1998 revealed approximately 40 
sheep each year. The most likely cause of this decline was a disease outbreak from transmission 
through contact with domestic sheep. Other contributing factors may have included natural winter 
mortality and poor winter forage conditions. 

A primary concern in this herd unit is the continued contact between domestic and bighorn sheep 
on summer ranges (Fralick 2004 as cited in Beecham et al. 2007). Bighorns have been observed 
on active domestic sheep allotments, and domestic sheep have trespassed onto closed allotments 
over the past several years. Other concerns include the lack of suitable escape cover on low-
elevation winter ranges (Fralick personal communication 2005 with John Beecham as cited in 
Beecham et al. 2007). 

Unlike most other bighorn herds in the western part of the state, Darby Mountain is almost 
completely isolated from other bighorn herds. There could be genetic or individual interchange 
with the Jackson Herd to the north, but if so, it is likely at a very low level and has not been 
conclusively documented (Fralick personal communication 2005 as cited in Beecham et al. 2007). 
Because the Darby Mountain Herd is small and isolated, has a history of disease-related die-offs, 
and continues to face the threat of disease transmission from domestic sheep, it is very vulnerable 
to precipitous disease-related population declines and extirpation. This herd has not been hunted 
for 9 years due to an insufficient number of legal rams. 

Hunts for the Darby Mountain herd were closed from 1998-2007 due to concern about decline in 
total sheep numbers and legal rams in the population. Surveys in 2006 and the winter of 2007 
resulted in observations of only sheep (on Fish Creek Mountain and the nearby spine of the 
Wyoming Range) (Ibid.). Surveys in 2007 resulted in observations of 40 different sheep and in 
2009 resulted in observation of 49 different sheep. 

In 2010, 25 sheep were observed in an August aerial survey (WGFD 2010). Disease transmission 
from domestic sheep, predation and displacement from crucial habitats, winter mortality, and 
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poor winter forage condition are believed to contribute to the population decline (Ibid). Hunting 
regulations were changed in 2007, which allowed hunting rams to resume, and one ram has been 
harvested from the herd each year from 2008-2011 (WGFD 2012). In 2012, a mid-winter 
helicopter survey yielded only 37 total sheep in this hunt area. The 2013 bighorn sheep hunting 
season for Hunt Area 24 was closed. Due to the lack of mature rams, low lamb numbers and poor 
recruitment of sheep into older age classes, the Department closed this hunt area for the 
immediate future.  

The Darby Mountain sheep herd occurs in one of three bighorn sheep nonemphasis areas in 
Wyoming. These are the lowest priority areas for bighorn sheep management. Within 
nonemphasis areas, Wyoming Game and Fish Department makes no effort to neither prioritize or 
emphasize bighorn sheep nor protect existing sheep populations at the expense of domestic sheep 
grazing unless agreed to by the statewide Domestic Sheep/Bighorn Sheep Interaction Working 
Group. 

Jackson Bighorn Sheep Herd Unit  
This population is well below the post-season management objective. The bighorn population 
likely experienced a pneumonia related die-off in 2002 and again in 2012. An estimated 30 
percent of the population died during the latest pneumonia event. Mortality rates observed in 
2013 were lower compared to 2012 and it is likely that the pneumonia related die-off observed in 
2012 has ended. From 2011 to 2013, over 20 bighorn sheep were radio collared to monitor 
disease, herd demographics and migrations. There has also been an effort to survey for respiratory 
pathogens in the herd as a result of the pneumonia outbreak and to date, 26 bighorn sheep have 
been sampled. 

Figure A-17 in appendix A displays current Wyoming Game and Fish Department habitat 
mapping for bighorn sheep in the project area. There are 4,118 acres of mapped winter range for 
the Darby herd and 6,982 acres of yearlong range. No yearlong habitats intersect any lease 
parcels. Approximately 43 acres of winter range overlaps one lease parcel (WYW173279) in the 
South Piney Creek drainage. The nearest open road is over 1 mile away from the winter range; 
the nearest closed road is within ½ mile. However, numerous user-created and illegal routes occur 
within and adjacent to bighorn sheep habitat.  

Bighorn sheep summer source habitat, occupied habitat and core area herd home range area is 
displayed in figure A-18 of appendix A and table 76. The Summer Source Habitat model (May 
through October) is adapted from a habitat suitability model developed by the Hells Canyon 
Bighorn Sheep Restoration Committee, which uses topography and vegetation to identify bighorn 
sheep habitat (USDA Forest Service 2010 and O’Brien et al. 2014). Core herd home ranges 
delineate the area typically used by bighorn sheep in a herd, and are the foundations for 
addressing the distribution of bighorn sheep populations on a national forest, as well as the first 
step in providing a basis for bighorn sheep movements associated with these areas. Core herd 
home ranges were generated by the Risk of Contact model using bighorn sheep observation data. 
The analysis consisted of a fixed kernel home range model created with observations data 
collected by the Wyoming Game and Fish Department from 1990 through 2012. They represent 
that boundary that includes 95 percent of the animal locations in a herd, which are then reviewed 
by local experts prior to the selection of the “best-fit” boundary. Bighorn sheep observations 
outside the core herd home range boundary are considered foraying animals. A detailed 
description of the core herd home ranges is found in the “Final Supplement to the Final 
Environmental Impact Statement for the Southwest Idaho Ecogroup Land and Resource 
Management Plan”, which amends forest plans in southwest Idaho to maintain habitat for viable 
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bighorn sheep populations (chapter 3 and appendix L of USDA Forest Service 2010), the Bighorn 
Sheep Risk of Contact Tool User Guide, and in O’Brien et al. (2014). Table 77 shows the acres of 
spring/summer/fall bighorn sheep habitat that overlaps with lease parcels. 

Table 76. Acres of spring/summer/fall bighorn sheep habitat that overlaps with lease parcels  
Lease Parcel No. Habitat Range Acres 

WYW172850 Spring/Summer/Fall 41 
WYW172851 Spring/Summer/Fall 458 
WYW173274 Spring/Summer/Fall 123 

Total  622 

Table 77. Acres of bighorn sheep habitat within lease parcels 
Lease Parcel No. Summer Source Core Herd Home Range Occupied 

WYW172354 413 NA NA 
WYW172848 692 NA NA 
WYW172850 264 NA NA 
WYW172851 205 NA NA 
WYW172853 471 NA NA 
WYW172854 310 NA NA 
WYW172855 8 NA NA 
WYW172856 333 NA NA 
WYW172857 215 NA NA 
WYW173035 122 NA NA 
WYW173036 344 NA NA 
WYW173037 302 NA NA 
WYW173038 78 NA NA 
WYW173039 478 NA NA 
WYW173040 255 NA NA 
WYW173041 214 NA NA 
WYW173044 769 NA NA 
WYW173045 156 NA NA 
WYW173266 10 NA NA 
WYW173267 72 NA NA 
WYW173274 16 NA NA 
WYW173278 144 NA NA 
WYW173279 335 1,921 1,778 
WYW173280 209 479 49 
WYW173281 38 NA NA 
WYW173282 27 NA NA 
Total 6,480 2,400 1,827 

NA = not applicable 

Though no parturition (lambing) habitat for bighorn sheep is mapped in or near the project area, 
May-June observations indicate a likelihood that bighorns use habitat between the middle and 
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southern lease blocks on Fish Creek Mountain and along Middle Piney Creek between the lake 
and national forest boundary during the lambing season (Randall, pers. comm. 2012). 

Wolverine 
Background 
Wolverines (Gulo gulo) are one of the rarest carnivores in the United States, and persistent at 
extremely low population densities (Maj and Garton 1994). Wolverines are adapted to tundra, 
northern conifer forests, and high-altitude alpine regions. In the contiguous United States, 
wolverine habitat is typically associated with high-elevation (6,888 to 8,528 feet) subalpine 
forests that comprise the Hudsonian Life Zone (weather similar to that found in northern Canada; 
USFWS 2010).  

Range 
Current records of wolverine are limited to north-central Washington, northern and central Idaho, 
western Montana, and northwestern Wyoming; in addition there is one known individual each in 
the Sierra Nevada of California and southern Rocky Mountains of Colorado (Aubry et al. 2007). 
Previous reports, surveys, and sighting records suggest that wolverines historically occurred 
throughout the Yellowstone ecosystem. Owing to their capability for long distance dispersal, 
juveniles and temporary residents may occur nearly anywhere in the Yellowstone ecosystem 
(Wilmont 2013). Present evidence suggests that wolverines are mostly absent from Yellowstone 
National Park proper. A wolverine “kinship group” (male and female and apparent reproduction) 
is known to inhabit the Absaroka Range in Montana immediately adjacent to the northern 
boundary of Yellowstone National Park (unpublished data NRCC and Gallatin National Forest as 
cited in Wilmont 2013). 

Inman et al. (2015) surveyed the Absaroka, Gros Ventre, Wind River, Salt River, and Wyoming 
mountain ranges in the winter and spring of 2014/2015. Eighteen infrared cameras along with 
hair snares at bait stations were placed throughout these mountain ranges, the station placements 
were based on accessibility, proximity to alpine tree-line, and location of natural movement 
corridors (such as mountain passes and saddles). Wolverines were detected at five stations in 
Wyoming, including one station in the Southern Absaroka Range, one station in the Gros Ventre 
Range, and three stations in the Wind River Range, with one additional “possible” wolverine 
detection in the Salt/Wyoming Range, but the night photos were too dark to determine the species 
with confidence. Fifty-three wolverine visits were documented and based on review of the 
markings of the wolverines photographed, it was determined that at least three individuals visited 
the bait stations. DNA samples, which have not been processed yet, may improve the 
understanding of the number of individuals that visited the stations. Photographs from this 
research did not provide sufficient detail to identify sex or reproductive status of wolverines. 
Genetic samples have not yet been analyzed for sex identification. In conclusion, a minimum of 
three individual wolverines in Wyoming were detected with at least one in the Gros Ventre and 
Wind River mountain ranges and at least two in the Southern Absaroka mountain range. 

Habitat Requirements 
Wolverines are a low-density, wide-ranging species primarily associated with boreal forests, 
alpine habitats, and tundra (Wilmont 2013). Year-round habitat use by wolverines takes place 
almost entirely within the area defined by deep persistent spring (April 15 to May 14) snow 
(Copeland et al. 2010 as cited in USFWS 2013a). Wolverines do not appear to specialize on 
specific vegetation or geological habitat aspects, but instead select areas that are cold and receive 
enough winter precipitation to reliably maintain deep persistent snow late into the warm season 
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(Copeland et al. 2010, as cited in USFWS 2013a). In the contiguous United States, wolverine 
year-round habitat is found at high elevations centered near the tree line in conifer forests (below 
tree line) and rocky alpine habitat (above treeline) and in cirque basins and avalanche chutes that 
have food sources such as marmots, voles, and carrion (Hornocker and Hash 1981; Magoun and 
Copeland 1998; Copeland et al. 2007 as cited in USFWS 2013a).Wolverine habitat is generally 
described as possessing an adequate year-round food supply of carrion and small mammals in 
large, sparsely populated, remote areas. The availability of large mammal (ungulate) carrion as 
food is important for the distribution, survival, and reproductive success of wolverines.  

Inman et al. (2012) reported that wolverines in the Greater Yellowstone Area selected for areas 
higher than 8,530 feet) latitude-adjusted elevation (18 wolverines, 12 female, 6 male). Wolverines 
avoided areas higher than 7,054 feet) latitude-adjusted elevation, including during winter when 
the vast majority of ungulates are pushed to these elevations by deep snow. In summer (June 1 to 
November 30) wolverine used elevations differently than in proportion to their availability within 
the home range, and 3 of 4 individuals selected elevations between 9,000 and 10,000 feet. In 
winter (December 1 to May 31) 2 of 4 wolverines selected a slightly lower elevation band of 
8,000 to 9,000 feet, and one selected the 9,000 to 10,000 feet elevation band.  

Wolverines are predators as well as scavengers, using many different types of habitat across huge 
home ranges. Wolverines are opportunistic feeders and consume a variety of foods depending on 
availability. They primarily scavenge carrion, but also prey on small animals and birds, and eat 
fruits, berries, and insects (Hornocker and Hash 1981; Banci 1994). Wolverines require a lot of 
space; the availability and distribution of food is likely the primary factor in determining 
wolverine movements and home range size (Hornocker and Hash 1981; Banci 1994). Female 
wolverines forage close to den sites in early summer, progressively ranging further from dens as 
kits become more independent. Wolverines travel long distances over rough terrain and deep 
snow, and adult males generally cover greater distances than females (Hornocker and Hash 1981; 
Banci 1994). Females have been found to average 98 square miles (63,000 acres) and males 588 
square miles (376,000 acres) per home range. Home ranges of wolverines vary greatly in size 
depending on availability of food, gender and age of the animal, and differences in habitat quality. 
Home ranges of adult wolverines also vary in size depending on geographic location. In a study 
in the Yellowstone system (east and south of Yellowstone National Park, including the Bridger-
Teton and Shoshone National Forests), six estimates of annual minimum convex polygon home 
ranges for two females averaged 278 square miles and ranged from 162 to 486 square miles.  

Inman et al. (2012) found wolverine home ranges were large relative to body size, averaging 117 
square miles for adult females and 311square miles for adult males (13 animals; 8 females, 5 
males and 33 wolverine-years). Resident adults used an area greater than 75 percent the size of 
their multi-year home range in an average of 32 days (7 animals; 5 females and 2 males). Average 
movement rates of 0.8 mile per 2 hours indicated that both sexes move distances equivalent to the 
diameter of their home range every 2 days or the circumference of their home range in less than a 
week. This capability for movement, the short timeframe over which home ranges were 
developed, and a lack of home range overlap by same sex adults suggested territoriality. Dispersal 
movements extended to at least 105.6 miles for both sexes. At the southern edge of distribution, 
where suitable and unsuitable conditions exist in close proximity, wolverines selected high-
elevation areas near alpine tree-line where a mix of forest, meadow, and boulder fields were 
present, deep snow-cover existed during winter, and low temperatures near freezing can occur 
throughout the year. 
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Deep, persistent spring snow cover is an obligate component of wolverine reproductive denning 
habitat (Magoun and Copeland 1998) because it aids the survival of young by providing a thermal 
advantage and provides a refuge from predators (Copeland et al. 2010). Copeland et al. (2010 as 
cited in McKelvey et al. 2011) compiled and evaluated the locations of 562 reproductive dens in 
North America and Scandinavia in relation to spring snow. All dens were located in snow and 
97.9 percent were in areas identified as being persistently snow covered through the end of the 
wolverine's reproductive denning period (May15; Aubry et al. 2007) based on MODIS imagery. 
Additionally, Copeland et al. (2010) found that areas characterized by persistent spring snow 
cover contained 89 percent of all telemetry locations from throughout the year in nine study areas 
at the southern extent of current wolverine range. Moreover, Schwartz et al. (2009 as cited in 
McKelvey et al. 2011) found that the genetic structure of wolverine populations in the Rocky 
Mountains was consistent with dispersal within areas identified as being snow covered in spring, 
and strong avoidance of other areas. Thus, the areas with spring snow cover that support 
reproduction (Magoun and Copeland 1998 as cited in McKelvey et al. 2011) could also be used to 
predict year-round habitat use, dispersal pathways, and both historical (Aubry et al. 2007) and 
current ranges (Copeland et al. 2010). Essentially, wolverines use the coldest available landscapes 
within their geographic range in the contiguous United States year around (Copeland et al. 2010) 
likely due to a physiological need for cooler temperatures during the warm season (USFWS 
2010). Wolverine habitat is also generally characterized by the absence of human presence and 
development (Hornocker and Hash 1981; Banci 1994; Krebs et al. 2007). This negative 
association is sometimes interpreted as active avoidance of human activity, but it may simply 
reflect the wolverine’s preference for cold, snowy, and high-elevation habitat (USFWS 2010).  

Natal and maternal dens are occupied from about mid-February through mid-May (Copeland et 
al. 2010) regardless of worldwide location. Dens are typically on north to east-facing slopes of 
talus or mixtures of forest and talus (Copeland 1996). Human-related activities can negatively 
impact wolverine during denning activities. After leaving den sites, females will take kits to a 
rendezvous site that the family will occupy in May and June until kits are able to accompany their 
mother on daily movements.  

Status on the Bridger-Teton National Forest 
The Bridger-Teton National Forest represents the southern-most extent of known wolverine 
distribution in the contiguous United States Rocky Mountains (except a single known wolverine 
in Colorado that emigrated from the Bridger Teton National Forest and two other individuals 
observed in Utah and near Evanston, Wyoming). An understanding of wolverine distribution and 
status within the Bridger-Teton is limited. Sighting reports of varying degrees of confidence have 
been reported recently from the Gros Ventre range, the northwestern Wind River Range (Pinedale 
Ranger District), Teton Pass area (Jackson Ranger District), Togwotee Pass area (Buffalo Ranger 
District), and the Wyoming Range (Greys River, Big Piney, and Kemmerer Ranger Districts). 
Certainty in wolverine presence has been established in Pinedale, Jackson, and Buffalo Ranger 
Districts (Beauvais and Johnson 2004). 

Wolverines are common in the Teton Range (Grand Teton National Park and adjacent Caribou-
Targhee National Forest), and residents occasionally extend into the Snake River Range south of 
Teton Pass (figure A-19, appendix A). Based on research in the Tetons in the recent past it is 
assumed that all territories in the Tetons are occupied (probably 2 adult males and 2 adult females 
and unknown number of juveniles; Inman et al. 2007). To date, only one reproduction has been 
documented in Wyoming, when two female kits were born in the Tetons in 2005 (Caribou-
Targhee National Forest). The 2009 dispersal of a young Wyoming male to Colorado suggests 
that Wyoming’s population could be critical to recolonization of the southern Rockies, but this is 
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contingent upon reproductive aged females successfully dispersing to Colorado. In turn, 
Wyoming’s current and potential future wolverine inhabitants may be dependent upon dispersing 
wolverines from Montana (which has some of the lowest wolverine reproduction rates reported in 
the literature), central Idaho, successful reproduction more locally in the Tetons, or of unknown 
more regional or local origin. Wolverines of reproductive age could certainly be present in all the 
areas mentioned above, but to date confirmation of residency is not available. In summary, the 
Bridger Teton does have wolverines present, but the best available information suggests that 
numbers and density are extremely limited, and there are large tracts of the Bridger-Teton where 
wolverine residency status is simply unstudied and unknown. 

Population and Habitat Status 
Wyoming Game and Fish (2010) considers the wolverine to be a species of greatest conservation 
need. It is considered rare and is designated a native species status of NSS3 (Bb); it is considered 
to be vulnerable since the population size or distribution is restricted or declining, extirpation is 
not imminent, and factors limiting the species are severe, but not increasing significantly. The 
species’ slow population growth limits colonization of previously vacated habitat due to harvest 
prior to 1973. Wolverines have a moderate priority rank for conservation actions. The Wyoming 
Natural Diversity Database (2014) considers the wolverine to be imperiled in the state. 

On August 13, 2014, the U.S. Fish and Wildlife Service withdrew a proposal to list the distinct 
population segment of the North American wolverine occurring in the contiguous United States 
as a threatened species under the Endangered Species Act (ESA).33 Based on current knowledge 
of occupied wolverine habitat and wolverine densities in this habitat, it is estimated that the 
wolverine population in the contiguous United States number approximately 250 to 300 
individuals (USFWS 2010).  

The wolverine is a facultative scavenger occupying a cold, low-productivity niche (Copeland et 
al. 2010, Inman et al. 2012a and Inman et al. 2012b as cited in Inman et al. 2013) that results in 
sparse population densities (approximately 5 per 386 square miles) and low reproductive rates 
(0.7 young per female older than 3 years per year) across its range (Golden et al. 2007, Inman et 
al. 2012a, Lofroth and Krebs 2007, and Persson et al. 2006 as cited in Inman et al. 2013). As a 
result, wolverine populations are relatively vulnerable due to their small size and limited capacity 
for growth (Brøseth et al. 2010 and Persson et al. 2009 as cited in Inman et al. 2013). Wolverine 
habitat in the contiguous U.S. appears to consist of disjunct patches of mountainous, high alpine 
areas inhabited at low densities and requiring dispersal across intervening areas (Copeland et al. 
2010 and Inman et al. 2012a as cited in Inman et al. 2013). Suitable habitat for resident adults and 
reproduction occurs in island-like fashion at the southern periphery of the species distribution, 
and it is clear that wolverines are dependent on dispersal among patches of habitat across a vast 
geographic scale (Inman et al. 2013). 

Overall, wolverines in the northern Rockies exist as small and semi-isolated subpopulations 
within a larger metapopulation that requires regular dispersal of individuals between habitat 
patches for maintenance (Aubry et al. 2007, Inman et al. 2013). The best current estimate of 
wolverine abundance in the northern Rockies is approximately 300 individuals (Inman et al. 
2013), while estimates for “effective” population size average 35 individuals (credible limits = 
28‒52) for Idaho, Montana, and Wyoming (Schwartz et al. 2009 as cited in IDFG 2014). A 

                                                      
33 See Federal Register (79 FR 47522) 
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population’s “effective” size is a measure of that portion of the actual population that contributes 
to future generations. 

Wolverines naturally occur in low densities of about 1 wolverine per 58 square miles with a 
reported range of 1 per 25 to 130 square miles (Hornocker and Hash 1981; Squires et al. 2007). 
Densities and population levels in the northern Rocky Mountains and North Cascades where 
populations currently exist are likely not substantially lower than population densities were in 
these areas prior to European settlement. 

Habitat and Species Presence in the Project Area 
The project area is on the extreme southern boundary of the current distribution of wolverines 
(figure 48, Beauvais and Johnson 2004).  

 
Figure 48. Modeled wolverine habitat in the western United States  
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There have been a few documented occurrences of wolverines near the project area (from1857-
2014) (Ibid. and Jason Wilmont, personal communications; however, most of the documented 
occurrences in Wyoming are in the more northern portion of the state (Ibid.). The project area lies 
at the base of the Salt/Wyoming Range where there is a strong possibility that wolverines would 
be present, although with the existing oil and gas leases and pads already located in the area and 
the amount of increased human use in the project area, it is likely that wolverines would avoid 
this area. 

During the winters of 2001-2007, at least seven radio-collared wolverines were tracked in the 
Teton Range. Four of these wolverines, two males and two females were located repeatedly along 
the Teton Range (Inman et al. 2007).  

It has been broadly accepted that a map depicting snow coverage through the expected wolverine 
denning season is the best available way to delineate potential wolverine habitat. The primary 
criteria for estimating wolverine habitat on the Bridger-Teton are elevation and areas of persistent 
snow cover. Forest type, slope, aspect, distance from human use, or other factors may be 
important but at this point these variables are of unknown significance. Areas of persistent snow 
cover on the Bridger-Teton can be determined in various ways, but an immediately useful model 
to apply is the Copeland et al. (2010) snow coverage model used to assess the relationship 
between worldwide wolverine distribution and its relationship to spring snow. This model 
produced a map of those areas worldwide, including the Bridger-Teton National Forest, that are 
considered wolverine habitat. Another habitat model available, not yet peer-reviewed, but that 
could be very helpful in delineating potential wolverine habitat on the Bridger-Teton was 
produced by Brock et al. (2007). This model incorporated habitat variables including latitude-
adjusted elevation, terrain ruggedness index, conifer cover, snow depth, forest edge, and road 
density. This study estimated that the Bridger Teton National Forest holds 2,802,669 acres of 
predicted primary wolverine habitat. This total acreage includes predictions of high to low 
wolverine habitat values. 

Inman et al. (2013) mapped the Wyoming Range as primary wolverine habitat (areas suitable for 
survival and use by resident adults), as well as suitable maternal and dispersal habitat for both 
males and females (figure 49).  

Idaho Department of Fish and Game (2014) modelled wolverine habitat in the western United 
States (figure 50) from a composite union of the models in Copeland et al. (2010) and Inman et 
al. (2013); with an occupancy status derived from the U.S. Fish and Wildlife Service (2013). The 
Bridger-Teton National Forest modelled potential wolverine habitat on the national forest using 
the protocol developed by Copeland et al. (2010) based on wolverine occurrence being associated 
with persistent spring snow cover for successful reproductive denning. The model shows 
extensive wolverine habitat in the Wyoming and adjacent Salt River Ranges (figure A-20 in 
appendix A). Potential habitat in the lease parcels includes approximately 22,820 acres of general 
habitat, of which approximately 1,559 acres are potential denning habitat. 

Areas of the western United States predicted to be maternal wolverine habitat (suitable for use by 
reproductive females), primary wolverine habitat (suitable for survival, use by resident adults), 
female dispersal habitat (suitable for relatively brief female dispersal movements), and male 
dispersal habitat (suitable for relatively brief male dispersal movements) based on resource 
selection function modeling developed with wolverine telemetry locations in the Greater 
Yellowstone Ecosystem, of Montana, Idaho, and Wyoming, 2001–2010 (Inman et al. 2013). 
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Figure 49. Wolverine dispersal in the western United States 

The lease parcels are located in the Greater Yellowstone wolverine region (figure 50, Inman et al. 
2013); one of six areas that can likely function as a major population core capable of supporting 
approximately 50 or more wolverines. The parcels are outside the current distribution boundary 
for the breeding population of wolverine in the northern Rocky Mountains and Cascade 
Mountains in Washington. Inman et al. (2013) estimate population capacity for this region is 146 
individuals (with a range of 119-412 and 95 percent confidence interval) and the current 
population estimate is 63 (with a range of 51-175 and 95 percent confidence interval). 

Major blocks (larger than 38.6 square miles) of primary wolverine habitat (suitable for use by 
resident adults) in the western United States was predicted with a first order (species distribution) 
logistic regression and grouped into useful management regions. Current distributions of breeding 
populations based on contemporary records are also depicted with the dashed line (Inman et al. 
2013).  
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Figure A-20 in appendix A shows modelled primary (denning) and general wolverine habitat in 
the Wyoming Range in relation to the location of lease parcels (Bridger-Teton National Forest 
2014 as modelled from Copeland et al. 2010). 

 
Figure 50. Wolverine regions in the western United States 

Dispersal or Exploratory Movements  
Connectivity between wolverine habitats is a critically important factor that will determine the 
expanding range of wolverines in the lower 48, and will increase their chances of persisting 
within the context of a changing climate (IDFG 2014). Wolverines are naturally wide-ranging 
creatures and dispersal is an important mechanism for maintaining genetic interaction among and 
between subpopulations. It is difficult to delineate specific areas wolverines might utilize for 
movement between core habitats, other than to suggest that high elevation areas with persistent 
snow cover have the highest probability as serving as dispersal or movement corridors or 
matrices. 

The project area is important for maintaining habitat connectivity for north-south movement 
along the Snake River Range and Teton Range, continuing north into Grand Teton National Park 
and Yellowstone National Park and south to west with Commissary Ridge, the Salt River Range, 
continuing south into Utah’s Wasatch and Uinta Ranges. Recent wolverine observations in 
southern Wyoming, Utah and Colorado beyond the southern extreme of currently occupied 
habitat support the importance of this north-south linkage. In February, 2014, a trail camera 
photographed a wolverine at a bait station in the Uinta Mountains in Utah and 2 months later 
another wolverine was photographed at a bait station about 20 miles from Evanston, Wyoming 
(Utah Division of Wildlife Resources 2014). In 2009, a wolverine dubbed “M56” migrated into 
Colorado after being collared as part of a research project near Teton National Park. Habitat 
connectivity is important to wildlife, and north-south connections are key to species such as 
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wolverines, since Canada may still be providing a source population for wolverines in the United 
States (Banci 1994:122).  

Figure A-21 in appendix A shows wolverine predicted dispersal corridors (least-cost pathways) in 
the northern U.S. Rocky Mountains (Schwartz et al. 2009). Paths in red and orange are predicted 
to be used more often than those in blue. Corridor model data do not include southwest Idaho, 
Nevada, Oregon, and Washington (IDFG 2014). Annual wolverine habitat selection by 150 meter 
(492 feet) latitude-adjusted elevation band, and wolverine dispersal movements, Greater 
Yellowstone Ecosystem of Idaho, Montana, and Wyoming, USA, 2001–2008 (Inman et al. 2012). 
Each color represents a different individual and consecutive locations are connected with a 
straight line. Males are blues and all other colors are females. 

Peregrine Falcon 
Background 
The peregrine falcon has the most extensive natural distribution of any bird in the world, limited 
only by high elevations, extreme heat, and extreme cold. The American peregrine falcon breeds in 
Mexico, the United States, and Canada.  

State Status 
Peregrines are rare, but found scattered throughout Wyoming; breeding mostly in northwestern 
and northeastern Wyoming. Their population size is restricted, but extirpation is not imminent. 
Wyoming Game and Fish Department (2010) considers them vulnerable and Wyoming Natural 
Diversity Database (2014) lists peregrines as imperiled. They are vulnerable to environmental 
contaminants and limited suitable nesting habitat, but limiting factors are not increasing 
significantly (WGFD 2010). They are a Wyoming species of greatest conservation need ranked as 
having a moderate priority for conservation actions (WGFD 2010). 

Habitat Requirements 
Peregrines forage in a variety of open habitats from open woodlands and forests to shrub-steppe, 
grasslands, marshes, and riparian habitats. They require cliffs within 1 or 2 miles of water for 
nesting. The nest is a shallow depression scraped in gravel and debris on a cliff ledge, pothole, or 
small cave 50 to over 200 feet high. Nest sites are often used perennially. Peregrines feed 
primarily on birds ranging in size from warblers to mallards. Some are year-round residents in 
Wyoming; others winter south to Mexico or Central America (Nicholoff 2003). 

Habitat and Species Presence in the Project Area 
The peregrine is considered an uncommon species in Wyoming (WGFD 2005b), but numbers are 
increasing. The Wyoming Game and Fish Department monitors peregrine falcons nesting in 
Wyoming, and from 1984 to 2004, there was a steady increase in the number of nesting pairs 
(USDA Forest Service 2009a). Within the Bridger-Teton National Forest, there are 16 known 
eyries. Although steep cliffs are present in the project area, no specific river gorges or areas over-
looking high quality foraging habitat are present. There is one active peregrine nest site within the 
Wyoming Range to the southwest of the northern most lease parcel (WYW173045, figure 5) in 
the middle lease block. No lease parcels occur within 0.5 mile of the nest site. Peregrines 
potentially could forage over this parcel and adjoining parcels. 
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Bald Eagle 
Background 
The bald eagle occurs throughout most of North America from Alaska to central Mexico, 
wintering generally throughout the breeding range except in the far north (WGFD 2005b). The 
bald eagle was delisted on August 8, 2007 and is currently considered a sensitive species in the 
Intermountain Region. The bald eagle continues to be protected by the Bald and Golden Eagle 
Protection Act (Eagle Act) and the Migratory Bird Treaty Act (USFWS 2007b). 

State Status 
Bald eagles are uncommon in Wyoming and considered vulnerable to limiting factors (WGFD 
2010 and Wyoming Natural Diversity Database 2014); especially breeding pairs and nesting 
habitat. Their population size is restricted although secure (Wyoming Natural Diversity Database 
2014) and recovering or expanding is some areas; extirpation is not imminent. Limiting factors 
(habitat and human activity) are severe and continue to increase in severity. Habitat loss and 
fragmentation resulting from energy development in riparian zones of major river corridors is 
significant and increasing (WGFD 2010). They are a species of conservation concern and ranked 
as having the highest priority for conservation actions (WGFD 2010). 

Habitat Requirements 
Successful bald eagle nesting territories are generally near coastlines, rivers, large lakes or 
streams that support an adequate food supply (USFWS 2007b). Bald eagles nest along major river 
drainages and lakes throughout Wyoming with the most significant concentrations in Teton, 
Sublette, and Carbon counties (WGFD 2005b). They often nest in the tallest available live trees 
with strong limbs but they can nest on cliffs and rock outcrops, in snags, and rarely on the ground 
or on tall man-made structures. Bald eagles that breed at northern latitudes often migrate 
southward or to coastal areas and roost communally during the winter (USFWS 2007b). 

Numerous fish and waterfowl species comprise the majority of the bald eagle diet; however, 
carrion and small mammals may supplement their diet when primary prey sources are not 
available, especially in winter. 

Data collected on five GPS-tagged bald eagles in the Pinedale region, including the Pinedale 
Anticline Project Area, indicated the importance of riparian river corridors and wetland habitats to 
both nesting and migrant eagles (Bedrosian et al. 2013). 

Habitat and Species Presence in the Project Area 
There are no large bodies of water capable of supporting nesting bald eagles in the project area. 
However, there is one active eagle nest along the national forest boundary southeast of Merna 
Butte adjacent to lease parcels in the northern block but the 0.5-mile buffer does not intersect any 
portion of the lease parcels. The nearest preferred nesting habitat and preferred wintering area is 
several miles east of the project area along the Green River. Since 2000, Wyoming Game and 
Fish Department (2014a) has documented a substantial increase in the number of bald eagle pairs 
that nest in the Green River Basin. Bald eagle nest site occupancy and productivity in the Green 
River basin are displayed in table 78. However, Bedrosian et al. (2013) documented bald eagle 
use of the southern lease parcels area by a breeding pair nesting along South Piney Creek. The 
GPS-tagged male eagle from this nest site was located in the Wyoming Range many times in 
2012-2013 during the breeding and nonbreeding seasons. Another GPS-tagged male nesting along 
the Green River was located in the Wyoming Range in October for 5 days during hunting season. 
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Figure 51 shows male bald eagle GPS locations over 3 years during the breeding season (March 1 
through July 31; blue points) and winter (pink points). 

Table 78. Summary of bald eagle nesting data collected by the Nongame Section of 
Wyoming Game and Fish Department in Wyoming 2013 

Bald Eagle Survey Data Green River Statewide 
Territories checked for occupancy (n) 41 101 
Territories occupied (n) 31 82 
Percent of territories occupied 80% 83% 
Territories surveyed for productivity (n) 19 67 
Territories that produced young (n) 16 52 
Percent of successful nests d 84% 78% 
Mature young produced e (n) 30 84 
Mature young per successful nest (n) 1.9 1.6 

 
Figure 51. Male bald eagle GPS locations over 3-years during the breeding season (March 1 
through July 31; blue points) and winter (pink points). 
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Bedrosian et al. (2013) found a slight increase in use of upland habitat by breeding eagles during 
the winter months, although the increase was not significant. Migrant overwintering eagles that 
occur in the Pinedale region from late January through February are more likely to use upland 
habitats, probably due to competition with resident breeding adults in riparian and wetland 
habitats and, therefor, a greater reliance on carrion food resources. 

Table 78 shows the summary of bald eagle (Haliaeetus leucocephalus) nesting data collected by 
the Nongame Section of Wyoming Game and Fish Department in Wyoming 2013. Aerial surveys 
from Green River Lakes to Fontenelle Dam; ground surveys on the Seedskadee National Wildlife 
Refuge. Percentage of occupied territories checked for productivity that produced mature young. 
Mature young is the number of fully feathered nestlings counted prior to fledging in June and 
July. 

Sensitive Species – Environmental Consequences 
Table 79 summarizes the threatened, endangered, sensitive species and their determinations for 
species known or with suitable habitat within the project area. The other eight sensitive species 
(Townsend (western) big-eared bat, spotted bat, fisher, flammulated owl, trumpeter swan, 
common loon, harlequin duck, and mountain plover) have not been observed and are not believed 
to occur in the project area due to a lack of suitable habitat; therefore, these eight species will not 
be discussed further in this document. Also addressed in this document are two groups of 
management indicator species (harvest and ecological) within the analysis area. These species are 
elk, mule deer, moose, and pronghorn antelope, bighorn sheep, marten, and Brewer’s sparrow. A 
migratory bird discussion completes the analysis.  

Table 79. Summary and determination of Forest Service sensitive species analyzed 

Species Scientific Name 
Determination for all 

alternatives* 
Greater Sage-grouse Centrocercus urophasianus MIIH 
Northern Goshawk Accipiter gentilis MIIH  
Three-toed Woodpecker Picoides tridactylus MIIH 
Great Gray Owl Strix nebulosa MIIH 
Boreal Owl Aegolius funereus MIIH 
Bighorn Sheep Ovis canadensis canadensis MIIH 
Wolverine Gulo gulo MIIH 
Peregrine Falcon Falco peregrinus anatum MIIH 
Bald Eagle Haliaeetus leucocephalus MIIH 

* MIIH = May impact individuals or habitat, but will not likely contribute to a trend towards federal listing or 
cause a loss of viability to the population or species. 

Effects to Greater Sage-grouse  
Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 
There would be no direct effects to sage-grouse if leases are offered. However, the reasonably 
foreseeable development that would occur from issuing leases would result in indirect effects. 

Oil and gas development is an issue for sage-grouse conservation in Wyoming and across the 
Intermountain West because development has increased since 1990 and many of the areas being 
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developed contain large sage-grouse populations (Copeland et al. 2009). The bulk of studies 
researching the impact of oil and gas development to sage-grouse have been conducted in 
Wyoming. The Upper Green has some of the largest populations of sage-grouse in the world, and 
it also contains large areas of natural gas reserves. These two natural resources are often found in 
overlapping geological expanses (UGRBSGLWG 2014). 

The primary potential risks to sage-grouse from energy and mineral development are (SGNTT 
2011): 

• Disturbance, displacement, or mortality of grouse; 

• Loss of habitat, or loss of effective habitat through fragmentation and reduced habitat patch 
size and quality; and 

• Cumulative landscape-level impacts (Bergquist et al. 2007, Walston et al. 2009, Naugle et 
al. 2011). 

There is strong evidence from the literature to support that surface-disturbing energy or mineral 
development within priority sage-grouse habitats is not consistent with a goal to maintain or 
increase populations or distribution (SGNTT 2011). None of the published science reports a 
positive influence of development on sage-grouse populations or habitats. Breeding populations 
are severely reduced at well pad densities commonly permitted (Holloran 2005, Walker et al. 
2007a as cited in SGNTT 2011). Magnitude of losses varies from one field to another, but 
findings suggest that impacts are universally negative and typically severe.  

Sage-grouse populations show an impact at oil and gas well densities commonly permitted in 
Wyoming (Naugle et al. 2011, Hess and Beck 2012); however, the magnitude of loss has varied 
among oil and gas fields. Generally, increased effects occur with increased well densities (Harju 
et al. 2010). High site fidelity (loyalty) of adult males to leks and adult females to nesting habitat, 
and lower survival of adult sage-grouse, combined with lek avoidance by younger birds (Holloran 
et al. 2010) result in time lags of 2 to 10 years between when development began and the loss of 
local sage-grouse leks (Holloran 2005, Walker et al. 2007, Harju et al. 2010).  

Habitat Loss and Alteration 
At this stage in planning it is not possible to know exactly how much sage-grouse habitat would 
be lost or altered. However, the reasonably foreseeable development scenario provides estimates 
for analysis purposes. For alternative 2, it is estimated up to 107 acres could be lost or altered, 
depending on how many wells are located per pad. These impacts could include exploratory or 
development well pads and road construction or reconstruction. 

There are no known leks within any of the lease parcels. In this alternative, approximately, 10,299 
acres of lease parcels are designated as proposed preliminary sage-grouse habitat; 49 acres are 
proposed as preliminary priority habitat, 6,219 acres are being proposed as preliminary general 
habitat, and 4,031 acres are in areas of no surface occupancy (table 80). This would be a very 
small percentage of the estimated habitat available to this species on the Bridger-Teton 
National Forest and in the Upper Green River Basin. This is the maximum amount that could be 
directly impacted because some of the development could occur outside of habitats associated 
with these species. However, as previously noted, effects would extend out from the area of 
direct activity. The U.S. Fish and Wildlife Service stated that habitat fragmentation, resulting 
from oil and gas development infrastructure (including access roads), may be having greater 
effects on sage-grouse than the associated habitat loss (USFWS 2008) but, by utilizing the 
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management actions, including the identified stipulations, this would be sufficient to sustain the 
species. 

Table 80. Alternative 2 sage-grouse habitat within lease parcels 

Lease Parcel 
No. Habitat Type 

Acres of No-
Surface-

Occupancy Areas 

Acres Outside No-
Surface-Occupancy 

Areas Total 
WYW172845 General 0 210 210 
WYW172848 General 1,378 550 1,928 
WYW172849 General 0 517 517 
WYW172852 General 0 420 421 
WYW172855 General 44 876 920 
WYW172857 General 612 921 1,533 
WYW173035 General 3  98 102 
WYW173036 General 1 321 321 
WYW173037 General 223 0 223 
WYW173039 General 412 504 916 
WYW173040 General 1,278 0 1,278 
WYW173266 General 5 154 159 
WYW173267 General 74 1,646 1,721 
WYW173281 Core 0 17 17 
WYW173282 Core 1 32 33 

Total Not applicable 4,031 6,268 10,299 

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take several years 
(estimated 10 to 15 years). Some of the habitat in the project area for this species is also within 
no-surface-occupancy stipulation areas. These areas would not have pads or wells but could be 
impacted by road construction. Although nesting is possible, the project area is most likely used 
for summer brood- rearing.  

Nonrenewable energy development includes the exploration, construction, and drilling of wells 
and installation of supporting infrastructure needed to extract and transport oil and coalbed 
natural gas, and other types of gas. Nonrenewable energy development begins with exploratory 
surveys and the construction of access roads and well pads, followed by drilling, extracting, and 
transporting the energy reserves along roads and pipelines. Additional infrastructure needed for 
nonrenewable energy development often includes compressor stations, pumping stations, 
electrical generators, and powerlines (Connelly et al. 2004; BLM 2007). 

Nonrenewable energy development can remove and fragment sagebrush habitats. Well pads vary 
in size from 0.25 acre for coalbed natural gas wells to greater than 17 acres for deep gas wells and 
multi-well pads (Connelly et al. 2004, BLM 2007). Pads for compressor stations typically occupy 
12 to 17 acres (Connelly et al. 2004). However, where geology permits the use of new horizontal 
and directional drilling technologies, multiple wells can be placed on one pad, thereby reducing 
the amount of surface disturbance associated with wells, roads, powerlines, and pipelines 
(Applegate and Owens 2014). 
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The reduction and fragmentation of sagebrush habitats can decrease sage-grouse abundance and 
reduce the distribution of sage-grouse across the landscape (Knick et al. 2011, Leu and Hanser 
2011). Impacts from nonrenewable energy extend beyond the physical footprints of wells and 
may include indirect effects such as the physical and behavioral changes, increased mortality, and 
reduced reproductive success (Lyon and Anderson 2003, Walker et al. 2007, Holloran et al. 2010, 
Knick et al. 2011). 

By grouping development activities as much as possible, allowing for greater expanses of 
continuous habitat, sage-grouse are more likely to occupy suitable habitat. Efforts to reduce the 
amount of disturbed acreage from pads by directionally drilling several wells from one surface 
location are thought to reduce impacts over conventional field development techniques. The use 
of pit-less drilling, along with the benefits of not having an open pit, is desirable. Drilling rigs that 
have noise dampening equipment and air emissions controls, along with flare-less well 
completions that reroute gas volumes from atmosphere to production pipelines, are proactive 
efforts that help minimize impacts to wildlife and the environment. Liquid pipeline gathering 
systems reduce the amount of truck traffic, dust and activity on pad locations and roadways. 
Computerized assisted operations assist in data gathering via communication towers to receive 
well data from remote locations, thus reducing human activity and truck traffic in critical areas. 
Reclamation of pad locations that are not in use or as soon as possible after wells are on 
production is very important. Reclamation can be completed at a much greater pace if all wells 
planned to be drilled from a single pad are drilled and completed, continuously, through a closed 
system. A closed system allows reclamation to take place directly following completion. When a 
gathering system and computer assisted operations are installed at the well location, more surface 
acreage is available for reclamation. 

Taylor et al. (2012) recommend that management efforts for greater sage-grouse focus on 
increasing female and chick survival and nest success by managing for large, intact sagebrush-
steppe landscapes that meet vegetation structure and composition for nesting and brood-rearing, 
reducing persistent sources of human-caused mortality and eliminating people-associated habitat 
features (roads, powerlines, fences) that assist female, chick and nest predators (Walker et al. 
2007, Slater and Smith 2010, Call and Maser 1985, Walker and Naugle 2011 as cited in Taylor et 
al. 2012). Doherty et al. (2010) maintained that timing restrictions on construction and drilling 
during the breeding season do not prevent impacts of infrastructure (such as avoidance, collisions, 
or raptor predation) at other times of the year, during the production phase (which may last a 
decade or more), or in other seasonal habitats that may be crucial for population persistence. 
Previous research suggests that a more effective mitigation strategy would also include, at a 
minimum, burying powerlines (Connelly et al. 2000), minimizing road and well pad construction, 
vehicle traffic, and industrial noise (Lyon and Anderson 2003, Holloran 2005); and managing 
water produced by development to prevent the spread of mosquitoes that vector West Nile virus 
in grouse habitat (Walker et al. 2007). 

Disturbance 
Disturbance from operational pads and wells, along with new roads and reconstruction of closed 
roads would increase vehicular traffic as well as noise and human activities, which may disturb 
and displace sage-grouse using the area. However, no sage-grouse leks are known to be present in 
the project area and nesting is believed to be minimal if it occurs at all. Surveys would be 
completed in the project area at the time of full field development or when there is an application 
for permit to drill to identify and protect sensitive species nest sites and territories. If surveys 
indicate leks, nests, or suitable nesting or early brood-rearing habitat is present, then appropriate 
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protections would be applied (USDI BLM 2009a and WGFD 2008a). Therefore, any potential 
disturbance effects would be minor. 

Under this alternative a time-limitation stipulation is included for sage-grouse, general and 
priority habitat (see table 6). The stipulation states:  

During lekking (March 1 to April 30), restrict noise to 10dB above ambient measured at 
the perimeter of an occupied lek from 6 pm to 9 am. In priority core habitat areas and 
sagebrush focal areas, do not authorize new surface disturbing or disruptive activities 
from March 15 through June 30. Activities that meet the exception, waiver, and 
modification criteria may be authorized. Where credible data, based upon field analysis, 
support different timeframes for the seasonal restriction, dates may be shifted by 14 days 
before or subsequent to the above dates.  

For priority core habitat areas and sagebrush focal areas, the stipulation type is controlled surface 
use and it states: 

. . . limit the density of activities related to oil and gas development or mining activities to 
no more than an average of one pad or mining location per 640 acres, using the current 
Density Disturbance Calculation Tool process or its replacement, as described in the 
Wyoming 9 Greater Sage-grouse Amendment (Appendix I). Do not authorize surface 
disturbance and disruptive activities unless all existing discrete anthropogenic 
disturbances cover less than 5% of the suitable habitat in the surrounding area using the 
current Density Disturbance Calculation Tool process or its replacement, as described in 
the Wyoming 9 Greater Sage-grouse Amendment (Appendix I), and the new use will not 
cause exceedance of the 5% cap. An exception is described in GRSG-M-LM-ST-097-
Standard (Wyoming 9 Greater Sage-grouse Amendment). 

Data shows the number of active leks has decreased with disturbance (figure 52). No lease parcels 
occur within a 4-mile buffer of any sage-grouse leks. Recent research has demonstrated that noise 
from natural gas development negatively impacts sage-grouse abundance, stress levels and 
behaviors (Blickley et al. 2012; Blickley and Patricelli 2012). 

 
Figure 52. Proportion of active disturbed and undisturbed leks in the Upper Green 
River Basin Lek Working Group Area from 1997-2013 
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Physical Harm and Mortality 
Sage-grouse deaths associated with powerlines and roads occur year-round (Aldridge and Boyce 
2007 as cited in UGRBSGLWG 2014), and human-related developments (such as produced water 
features and distance to wells) appear to facilitate depredation (Dzialak et al. 2011 as cited in 
UGRBSGLWG 2014). Loss and degradation of sagebrush habitat can also reduce carrying 
capacity of local breeding populations (Swenson et al. 1987, Connelly et al. 2000, Crawford et al. 
2004 as cited in UGRBSGLWG 2014). Birds may avoid otherwise suitable habitat as the density 
of roads, powerlines, or energy development increases (Lyon and Anderson 2003, Holloran 2005, 
Doherty et al. 2008, Carpenter et al. 2010, Hess and Beck 2012 as cited in UGRBSGLWG 2014). 

Sage-grouse populations decline when birds avoid infrastructure in one or more seasons (Doherty 
et al. 2008, Carpenter et al. 2010 as cited in SGNTT 2011) and when cumulative impacts of 
development negatively affect reproduction or survival (Aldridge and Boyce 2007 as cited in 
SGNTT 2011), or both demographic rates (Lyon and Anderson 2003, Holloran 2005, Holloran et 
al. 2010 as cited in SGNTT 2011). Avoidance of energy development at the scale of entire oil and 
gas fields should not be considered a simple shift in habitat use but rather a reduction in the 
distribution of sage-grouse (Walker et al. 2007). Avoidance is likely to result in true population 
declines if density dependence, competition, or displacement of birds into poorer-quality adjacent 
habitats lowers survival or reproduction (Holloran and Anderson 2005, Aldridge and Boyce 2007, 
Holloran et al. 2010 as cited in SGNTT 2011). High site fidelity in sage-grouse also suggests that 
unfamiliarity with new habitats may also reduce survival, as in other grouse species (Yoder et al. 
2004 as cited in SGNTT 2011). 

There is some potential for loss of individuals through collisions with vehicles. This potential 
appears slight, however, because of the slower speeds that vehicles are traveling due to unpaved 
road conditions and the low overall amount of use the project area likely receives from sage-
grouse. Of the alternatives, alternative 2 predicts the largest increase in road use. Total acreage 
disturbed by road construction and reconstruction also would be a range, depending on how many 
development wells are drilled within exploratory pads versus adding separate pads (and thus 
roads) for development wells. Assuming an average of approximately 0.4 mile of road per well 
from the reasonably foreseeable development scenario, access roads for 24 wells could be up to 
9.6 miles and impact up to 18.2 acres (1.9 acres disturbed per mile). It is assumed that the road 
miles would be about 50 percent new construction and 50 percent reconstruction. In the northern 
block of parcels, due to the density of existing roads, most of the road impacts would involve 
reconstruction rather than new construction. 

Determination 
The proposed action may impact individual greater sage-grouse or habitat but will not likely 
contribute to a trend toward Federal listing or cause a loss of viability to the population or 
species. This alternative could affect individuals and some of their spring/summer/fall habitat in 
the Wyoming Range eastern front, but is not expected to have any effects at the forestwide 
population-level scale because of the limited amount of suitable grouse habitat potentially 
affected by the proposed action and application of the subject stipulations, and lack of active leks 
in the area.  
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Alternative 3 – Direct, Indirect, and Cumulative Effects 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 3, it is estimated that up 
to 102 acres could be lost or altered, depending on how many wells are located per pad. This 
could include exploratory or development well pads and road construction or reconstruction.  

There are no known leks within any of the lease parcels. Under this alternative, approximately 3 
coalbed natural gas wells and 10 conventional wells for a total of 13 wells would be drilled in 10 
to 15 years. Short-term surface disturbance could be up to approximately 69 acres and long-term 
surface disturbance could be up to approximately 33 acres. Approximately, 10,299 acres of lease 
parcels are designated as proposed preliminary sage-grouse habitat; 17 acres are proposed as 
preliminary priority habitat, 2,374 acres are proposed as preliminary general habitat, and 7,925 
acres are in areas of no surface occupancy (table 81). This would be a very small percentage of 
the estimated habitat available to this species on the Bridger-Teton National Forest and in the 
Upper Green River Basin. This is the maximum amount that could be directly impacted because 
some of the development could occur outside of habitats associated with these species. However, 
as previously noted, effects would extend out from the area of direct activity. The U.S. Fish and 
Wildlife Service stated that habitat fragmentation, resulting from oil and gas development 
infrastructure (including access roads), may be having greater effects on sage-grouse than the 
associated habitat loss (USFWS 2008). The potential loss of habitat would be similar to 
alternative 2, with fewer potential acres effected.  

Table 81. Alternative 3 sage-grouse habitat within lease parcels 

Lease Parcel 
Number Habitat Type 

Acres of No-
Surface-

Occupancy 
Areas 

Acres Outside 
No-Surface-
Occupancy 

Areas Total 
WYW172845 General 131 79 210 
WYW172848 General 1,725 203 1,928 
WYW172849 General 459 58 517 
WYW172852 General 325 96 421 
WYW172855 General 455 465 920 
WYW172857 General 1,030 503 1,533 
WYW173035 General 102 0 102 
WYW173036 General 321 0 321 
WYW173037 General 223 0 223 
WYW173039 General 888 28 916 
WYW173040 General 1,278 0 1,278 
WYW173266 General 53 106 159 
WYW173267 General 901 820 1,721 
WYW173281 Core 7 10 17 
WYW173282 General 5 0 0 
WYW173282 Core 26 7 33 

Total Not applicable 7,925 2,374 10,299 
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Disturbance  
The potential for habitat disturbance would be similar to alternative 2, with even fewer potential 
acres effected.  

Physical Harm and Mortality 
The potential for physical harm and mortality would be similar to alternative 2, with fewer 
potential impacts from roads. Existing (open and closed) system roads would be reconstructed as 
needed and some relocation may be needed for resource protection or travel safety. Some short 
spurs of road construction could be allowed as necessary to access pads from existing (open and 
closed) system roads. Assuming an average of approximately 0.4 miles of road per well, access 
road work could be up to approximately 5.2 miles and impact up to 10 acres (1.9 acres disturbed 
per mile). 

Determination 
This alternative may impact individual greater sage-grouse or habitat but will not likely 
contribute to a trend toward Federal listing or cause a loss of viability to the population or 
species. This alternative could affect individuals and some of their spring/summer/fall habitat in 
the Wyoming Range eastern front, but is not expected to have any effects at the forestwide 
population-level scale because of the limited amount of suitable grouse habitat potentially 
affected by this alternative.  

Alternative 4 – Direct, Indirect, and Cumulative Effects 

Habitat Loss and Alteration 
At this stage in planning it is not possible to know exactly how much sage-grouse habitat would 
be lost or altered. Under the reasonably foreseeable development scenario for alternative 4, no 
project lease parcel acres would be impacted by well pads; although some reconstruction of 
existing access roads may occur along roads used for off-site drilling on current leases or lands of 
other ownership. There are no known leks within any of the lease parcels. Potential effects would 
be similar to alternative 2.  

Disturbance 
In this alternative, no drilling activities would occur on the project lease parcels. Off-site drilling 
may occur on adjacent leased lands, or lands of other ownership, within approximately 1 mile of 
the parcels under analysis. It is estimated the number of potential wells would be less than those 
discussed for alternative 3.  

Road reconstruction activities may be possible along existing (open and closed) system roads; 
some relocation may be needed for resource protection or travel safety.  

There are no known leks within any of the lease parcels and nesting is believed to be minimal if it 
occurs at all. Surveys would be completed in the project area when there is full field development 
or an application for permit to drill to identify and protect sensitive species nest sites and 
territories. If surveys indicate leks, nests, or suitable nesting or early brood-rearing habitat is 
present, then appropriate protections would be applied (WGFD 2008). Therefore, any potential 
disturbance effects would be minor. 
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Physical Harm and Mortality 
The potential for physical harm and mortality would be similar to alternative 3, with less potential 
for individual birds to be killed from collisions with vehicles. This potential appears slight, 
however, because of the slower speeds that vehicles are traveling due to unpaved road conditions 
and the low overall amount of use the project area likely receives from sage-grouse. 

Determination 
This alternative may impact individual greater sage-grouse or habitat but will not likely 
contribute to a trend toward Federal listing or cause a loss of viability to the population or 
species. This alternative could affect individuals and some of their spring/summer/fall habitat in 
the Wyoming Range eastern front, but is not expected to have any effects at the forestwide 
population-level scale because of the limited amount of suitable grouse habitat potentially 
affected by this alternative.  

Effects to Northern Goshawk, Great Gray Owl, and Boreal Owl 
Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 2, it is estimated that up to 
218 acres could be lost or altered, depending on how many wells are located per pad. These 
impacts could include exploratory or development well pads and road construction and 
reconstruction. Although there is some data for locations of nest sites, locations are likely to 
change somewhat from year to year due to weather condition, natural disturbance, nest site 
fidelity, and other factors. Additional surveys for goshawks, owls, and other raptors would be 
conducted when there is an application for permit to drill. 

Goshawk: Primary and secondary modelled goshawk nesting habitat within the lease parcels is 
5,443 and 2,296 acres, respectively. Goshawks typically have one or more alternate nest sites 
within the same territory. There are five known active nest sites and alternate nests and their post-
fledging family areas within the lease parcels. Foraging areas of two other goshawk territories 
overlap lease parcels, but their nest sites occur outside of the lease areas.  

Patla et al. (2010 and 2011) detected 16 great gray owls in 2010 and none in 2009 in the 
Wyoming Range within the area of the lease parcels. However, all the locations of raptors nesting 
in the project area have not been identified. Based on general cover type data of the project area, 
there is an estimated 17,987 acres of potential habitat for this species. 

Boreal Owls: The potential loss of habitat for goshawks, great gray owls and boreal owls would 
not occur all at once as the reasonably foreseeable development scenario acreage is based on full 
development, which would take several years (estimated 10 to 15 years). Some of the habitat in 
the project area for these species is also within no-surface-occupancy-stipulation areas. These 
areas would not have pads or wells but could be impacted by road construction. 

Disturbance 
Alternatives 2, 3, and 4 all present some level of potential for disturbance from oil and gas 
exploration activities in the vicinity of active raptor nests from potential tree removals at well pad 
locations. Goshawks, and to a lesser extent, great gray owls are typically sensitive to disturbance 
near nests, although sensitivity varies by type and duration of disturbance, and time of year. 
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Younk and Bechard (1994) found no significant difference in diet, habitat use, nest productivity, 
or nest abandonment rates between nesting pairs of northern goshawks exposed to mining activity 
and undisturbed nesting pairs. However, they found undisturbed pairs tended to be more 
productive over time. Timber harvest is the principal threat to breeding populations (Squires and 
Reynolds 1997). In addition to the relatively long-term impacts of removing nest trees and 
degrading habitat by reducing stand density and canopy cover, logging activities conducted near 
nests during the incubation and nestling periods can have an immediate impact: nest failure due to 
abandonment (Squires and Reynolds 1997). Goshawks can be displaced by human activities such 
as timber harvest and prescribed fire operations, firewood cutting or similar disturbances during 
the nesting period (Reynolds 1983). 

Mitigation measures and stipulations (spatial buffer and temporal restriction) will be implemented 
to protect nesting goshawks, gray owls and boreal owls from the disturbances associated with 
exploration activities to minimize the possibility of nest abandonment, nest failure, or fledgling 
mortality.  

Because boreal owls are nocturnal and nest in cavities, they are less susceptible to disturbance. 
There is little scientific evidence that disturbance is an important factor in nest loss or owl 
movements. Boreal owls readily tolerate human and machine noise (Hayward and Verner 1994).  

Disturbance from operational pads and wells, along with new roads and reconstruction of closed 
roads would increase vehicular traffic as well as noise and human activities, which may disturb 
and displace goshawks, great gray owls, and boreal owls using the area. 

Many species of raptors will tolerate disturbance in foraging areas, but will not tolerate any 
disturbance near nest locations. Raptor species may variably habituate to human activities and 
often construct nests in locations where recurring nonthreatening human activity occurs, such as 
along a road. In addition, the prey base and foraging habitat quality for raptors are likely to 
decline as a result of oil and gas exploration activities.  

Surveys would be completed in the project area at the time of full field development or when 
there is an application for permit to drill. If future surveys indicate nests, or suitable nesting 
habitat is present prior to development activities, then appropriate protections would be applied 
(WGFD 2008). Therefore, any potential disturbance effects would be minor. 

Physical Harm and Mortality 
There is some potential for individual birds to be killed from collisions with vehicles. This 
potential appears slight, however, because of the slower speeds that vehicles are traveling due to 
unpaved road conditions and the low overall amount of use the project area likely receives from 
goshawks, great gray owls, and boreal owls. Of all the alternatives, alternative 2 predicts the 
largest increase in road use. Total acreage disturbed by road construction and reconstruction also 
would be a range, depending on how many development wells are drilled within exploratory pads 
versus adding separate pads (and thus roads) for development wells. Assuming an average of 
approximately 0.4 mile of road per well from the reasonably foreseeable development scenario, 
access roads for 24 wells could be up to 9.6 miles and impact up to 18.2 acres (1.9 acres disturbed 
per mile). It is assumed that the road miles would be about 50 percent new construction and 50 
percent reconstruction. In the northern block of parcels, due to the density of existing roads, most 
of the road impacts would involve reconstruction rather than new construction. 
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Determination 
This alternative may impact individual northern goshawks, great gray owls, and boreal 
owls or their habitats but will not likely contribute to a trend toward Federal listing or 
cause a loss of viability to the populations or species. This alternative could affect individuals 
and some of their habitat in the Wyoming Range eastern front, but is not expected to have any 
effects at the forestwide population-level scale because of the limited amount of suitable habitat 
potentially affected by this alternative.  

Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision, With Enhanced Resource Protection 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 3, it is estimated that up to 
102 acres could be lost or altered, depending on how many wells are located per pad. These 
impacts could include exploratory or development well pads and road construction or 
reconstruction. Under this alternative, approximately 3 coalbed natural gas wells and 10 
conventional wells for a total of 13 wells would be drilled in the next 10 to 15 years. Short-term 
surface disturbance could be up to approximately 69 acres and long-term surface disturbance 
could be up to approximately 33 acres. However, as previously noted, effects would extend out 
from the area of direct activity.  

Exploration activities may disturb individual goshawks, gray owls, or boreal owls that are in or 
near lease parcels during implementation, even if the activity is not within an active nest territory. 
Such disturbance would be minor and temporary, and individuals could easily avoid the 
disturbance by flying to other portions of their home ranges. However, repeated, daily disturbance 
could disrupt nesting or brood-rearing behavior and result in nest abandonment. Riper et al. 
(2013) found that human recreational activities appeared to negatively influence great gray owl 
distribution in Yosemite National Park. Radio-marked owls primarily used meadows with lower 
levels of human activity, and avoided extensive meadow habitat and forest nesting areas near 
campgrounds when people were present in these heavily visited areas of the park. A stipulation 
(spatial buffer and temporal restriction) to protect nest sites and minimize disturbance around 
these sites is a part of this alternative. 

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take an estimated 10 to 
15 years. Some of the habitat in the project area for this species is also within no-surface-
occupancy stipulation areas. These areas would not have pads or wells but could be impacted by 
road construction.  

Disturbance 
Disturbance from operational pads and wells, along with new roads and reconstruction of closed 
roads would increase vehicular traffic as well as noise and human activities, which may disturb 
and displace goshawks, great gray owls, and boreal owls using the area. 

Under alternative 3, the stipulation type is a no-surface-occupancy stipulation for goshawk active 
nest areas and the protection measure is no surface occupancy or use within identified nest areas. 
Another stipulation type is a timing limitation stipulation for goshawk, active nest areas and the 
protection measure is no surface disturbance during specified dates within 0.5 mile of active nest 
areas; and for active nest sites of raptors in general, the protection measure is to maintain noise 
level at 49 decibels or less at nest sites during the breeding season. For owl active nest sites, the 
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stipulation type is a timing-limitation stipulation and the protection measure is no surface 
disturbance during specified dates within 0.25 mile of active next sites. 

Many species of raptors will tolerate disturbance in foraging areas, but will not tolerate any 
disturbance near nest locations. Raptor species may variably habituate to human activities and 
often construct nests in locations where recurring nonthreatening human activity occurs, such as 
along a road. In addition, the prey base and foraging habitat quality for raptors are likely to 
decline as a result of oil and gas exploration activities.  

Mitigation measures and stipulations (spatial buffer and temporal restriction) will be implemented 
to protect nesting goshawks, gray owls, and boreal owls from the disturbances associated with 
exploration activities to minimize the possibility of nest abandonment, nest failure or fledgling 
mortality. 

Because boreal owls are nocturnal and nest in cavities, they are less susceptible to disturbance. 
There is little scientific evidence that disturbance is an important factor in nest loss or owl 
movements. Boreal owls readily tolerate human and machine noise (Hayward and Verner 1994).  

Surveys would be completed in the project area at the time of full field development or when 
there is an application for permit to drill. If surveys indicate nests or suitable nesting habitat is 
present, then appropriate protections would be applied (WGFD 2008). Therefore, any potential 
disturbance effects would be minor. 

Physical Harm and Mortality 
There is some potential for individual birds to be killed from collisions with vehicles, and would 
be slightly less than under alternative 2. This potential appears slight, however, because of the 
slower speeds that vehicles are traveling due to unpaved road conditions and the low overall 
amount of use the project area likely receives from goshawks, great gray owls, and boreal owls. 
Total acreage disturbed by road construction and reconstruction also would be a range, depending 
on how many development wells are drilled within exploratory pads versus adding separate pads 
(and thus roads) for development wells. Existing (open and closed) system roads would be 
reconstructed as needed and some relocation may be needed for resource protection or travel 
safety. Some short spurs of road construction could be allowed as necessary to access pads from 
existing (open and closed) system roads. Assuming an average of approximately 0.4 mile of road 
per well, access road work could be up to approximately 5.2 miles and impact up to 10 acres (1.9 
acres disturbed per mile). 

Determination 
This alternative may impact individual northern goshawks, great gray owls, and boreal 
owls or their habitats but will not likely contribute to a trend toward Federal listing or 
cause a loss of viability to the populations or species. This alternative could affect individuals 
and some of their habitat in the Wyoming Range eastern front, but is not expected to have any 
effects at the forestwide population-level scale because of the limited amount of suitable habitat 
potentially affected by this alternative. 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

293 

Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 4, no project lease parcel 
acres would be impacted directly; although some reconstruction of existing access roads may 
occur along roads used for off-site drilling on current leases or lands of other ownership.  

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take an estimated 10 to 
15 years. Some of the habitat in the project area for this species is also within no-surface-
occupancy stipulation areas. These areas would not have pads or wells but could be impacted by 
road construction.  

Disturbance 
In this alternative, no drilling activities would occur on the project lease parcels. Drilling may 
occur on adjacent leased lands, or lands of other ownership, within approximately 1 mile of the 
project lease parcels under analysis. It is estimated the number of potential off-site wells would be 
less than those discussed for alternative 3 conventional wells. Road reconstruction activities may 
be possible along existing (open and closed) system roads; some relocation may be needed for 
resource protection or travel safety.  

If surveys indicate nests, or suitable nesting habitat is present then appropriate protections would 
be applied (WGFD 2008). Therefore, any potential disturbance effects would be minor. 

Physical Harm and Mortality 
There is some potential for individual birds to be killed from collisions with vehicles, and would 
be slightly less than under alternative 3. This potential appears slight, however, because of the 
slower speeds that vehicles are traveling due to unpaved road conditions and the low overall 
amount of use the project area likely receives from goshawks, great gray owls, and boreal owls. 
Some reconstruction of existing access roads may occur along roads used for drilling on adjacent 
leased lands or lands of other ownership.  

Determination 
This alternative may impact individual northern goshawks, great gray owls, and boreal 
owls or their habitats but will not likely contribute to a trend toward Federal listing or 
cause a loss of viability to the populations or species. This alternative could affect individuals 
and some of their habitat in the Wyoming Range eastern front, but is not expected to have any 
effects at the forestwide population-level scale because of the limited amount of suitable habitat 
potentially affected by this alternative. 

Effects to Three-toed Woodpecker  
Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 2, it is estimated that up to 
218 acres could be lost or altered, depending on how many wells are located per pad. These 
impacts could include exploratory or development well pads and road construction and 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

294 

reconstruction. The potential loss of habitat would not occur all at once as the reasonably 
foreseeable development scenario acreage is based on full development, which would take an 
estimated 10 to 15 years. Some of the habitat in the project area for this species is also within no-
surface-occupancy stipulation areas. These areas would not have pads or wells but could be 
impacted by road construction.  

Based on general cover type data of the project area, there is an estimated 24,760 acres of mixed 
coniferous forest that may be suitable nesting and foraging habitat for three-toed woodpeckers. 
The recent 2012 fires; the Fontenelle Fire (64,220 acres) and the Chall Creek Fire (687 acres) 
have created extensive dead and dying tree foraging and potential nesting habitat for three-toed 
woodpeckers. 

Disturbance 
Disturbance from operational pads and wells, along with new roads and reconstruction of closed 
roads would increase vehicular traffic as well as noise and human activities, which may disturb 
and displace three-toed woodpeckers using the area.  

If surveys indicate nests, or suitable nesting habitat is present, then appropriate protections would 
be applied (WGFD 2008). Woodpeckers are fairly tolerant of disturbance unless it is very close to 
them or their nest site. Disturbance effects and road-related effects would therefore be expected to 
be limited.  

Physical Harm and Mortality 
There is some potential for individual birds to be killed from collisions with vehicles. This 
potential appears slight, however, because of the slower speeds that vehicles are traveling due to 
unpaved road conditions. Compared to alternatives 3 and 4, this alternative predicts the largest 
increase in road use. Total acreage disturbed by road construction and reconstruction also would 
be a range, depending on how many development wells are drilled within exploratory pads versus 
adding separate pads (and thus roads) for development wells. Assuming an average of 
approximately 0.4 mile of road per well from the reasonably foreseeable development scenario, 
access roads for 24 wells could be up to 9.6 miles and impact up to 18.2 acres (1.9 acres disturbed 
per mile). It is assumed that the road miles would be about 50 percent new construction and 50 
percent reconstruction. In the northern block of parcels, due to the density of existing roads, most 
of the road impacts would involve reconstruction rather than new construction. 

Determination 
This alternative may impact individual three-toed woodpecker or its habitat but will not 
likely contribute to a trend toward Federal listing or cause a loss of viability to the 
population or species. This alternative could affect individuals and some of their habitat in the 
Wyoming Range eastern front, but is not expected to have any effects at the forestwide 
population-level scale because of the limited amount of suitable habitat potentially affected by 
this alternative.  

Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision, With Enhanced Resource Protection 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 3, it is estimated that up to 
102 acres could be lost or altered, depending on how many wells are located per pad. These 
impacts could include exploratory or development well pads and road construction or 
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reconstruction. Under this alternative, approximately 3 coalbed natural gas wells and 10 
conventional wells for a total of 13 wells would be drilled in the next 10 to 15 years. Short-term 
surface disturbance could be up to approximately 69 acres and long-term surface disturbance 
could be up to approximately 33 acres. However, as previously noted, effects would extend out 
from the area of direct activity. 

Based on general cover type data of the project area, there is an estimated 24,760 acres of mixed 
coniferous forest that may be suitable nesting and foraging habitat for three-toed woodpeckers. 
The recent 2012 fires; the Fontenelle Fire (64,220 acres) and the Chall Creek Fire (687 acres) 
have created extensive dead and dying tree foraging and potential nesting habitat for three-toed 
woodpeckers. 

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take an estimated 10 to 
15 years. Some of the habitat in the project area for this species is also within no-surface-
occupancy stipulation areas. These areas would not have pads or wells but could be impacted by 
road construction. 

Disturbance 
Disturbance from operational pads and wells, along with new roads and reconstruction of closed 
roads would increase vehicular traffic as well as noise and human activities, which may disturb 
and displace three-toed woodpecker using the area.  

If surveys indicate nests, or suitable nesting habitat is present then appropriate protections would 
be applied (USDI BLM 2009 and WGFD 2008). Woodpeckers are fairly tolerant of disturbance 
unless it is very close to them or their nest site. Disturbance effects and road-related effects would 
therefore be expected to be limited. 

Physical Harm and Mortality 
There is some potential for individual birds to be killed from collisions with vehicles. This 
potential appears slight, however, because of the slower speeds that vehicles are traveling due to 
unpaved road conditions. Total acreage disturbed by road construction and reconstruction also 
would be a range, depending on how many development wells are drilled within exploratory pads 
versus adding separate pads (and thus roads) for development wells. Existing (open and closed) 
system roads would be reconstructed as needed and some relocation may be needed for resource 
protection or travel safety. Some short spurs of road construction could be allowed as necessary to 
access pads from existing (open and closed) system roads. Assuming an average of approximately 
0.4 miles of road per well, access road work could be up to approximately 5.2 miles and impact 
up to 10 acres (1.9 acres disturbed per mile).  

Determination 
This alternative may impact individual three-toed woodpecker or its habitat but will not 
likely contribute to a trend toward Federal listing or cause a loss of viability to the 
population or species. This alternative could affect individuals and some of their habitat in the 
Wyoming Range eastern front, but is not expected to have any effects at the forestwide 
population-level scale because of the limited amount of suitable habitat potentially affected by 
this alternative.  
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Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 4, no project lease parcel 
acres would be impacted directly; although some reconstruction of existing access roads may 
occur along roads used for off-site drilling on current leases or lands of other ownership.  

Based on general cover type data of the project area, there is an estimated 24,760 acres of mixed 
coniferous forest that may be suitable nesting and foraging habitat for three-toed woodpeckers. 
The recent 2012 fires; the Fontenelle Fire (64,220 acres) and the Chall Creek Fire (687 acres) 
have created extensive dead and dying tree foraging and potential nesting habitat for three-toed 
woodpeckers.  

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take an estimated 10 to 
15 years. Some of the areas adjacent to the project lease parcels also have no-surface-occupancy 
stipulation areas. These areas would not have pads or wells but could be impacted by road 
construction. 

Disturbance 
Under this alternative, no drilling activities would occur on the affected parcels. Off-site drilling 
may occur on adjacent leased lands, or lands of other ownership, within approximately 1 mile of 
the parcels under analysis. It is estimated the number of potential off-site wells would be less than 
those discussed for alternative 3. Road reconstruction activities may be possible along existing 
(open and closed) system roads; some relocation may be needed for resource protection or travel 
safety.  

If surveys indicate nests, or suitable nesting habitat is present then appropriate protections would 
be applied (WGFD 2008). Therefore, any potential disturbance effects would be minor. 

Physical Harm and Mortality 
There is some potential for individual birds to be killed from collisions with vehicles. This 
potential appears slight, however, because of the slower speeds that vehicles are traveling due to 
unpaved road conditions. Some reconstruction of existing roads may occur along roads used to 
access adjacent areas for drilling on current leases or lands of other ownership.  

Determination 
This alternative may impact individual three-toed woodpecker or its habitat, but will not 
likely contribute to a trend toward Federal listing or cause a loss of viability to the 
population or species. This alternative could affect individuals and some of their habitat in the 
Wyoming Range eastern front, but is not expected to have any effects at the forestwide 
population-level scale because of the limited amount of suitable habitat potentially affected by 
this alternative.  
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Effects to Bighorn Sheep  
Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 2, it is estimated that up to 
218 acres could be lost or altered, depending on how many wells are located per pad. These 
impacts could include exploratory or development well pads and road construction and 
reconstruction. 

Approximately 98 percent of the project area is in the Darby Mountain Herd Unit while the other 
2 percent is in the Jackson Herd Unit. There are 4,118 acres of winter habitat mapped for the 
Darby Mountain herd, 43 acres overlaps one lease parcel. Under this alternative, all those acres 
are protected by a timing-limitation for elk calving areas (no surface use from May 15 to June 30 
if elk are present), 12 acres have a controlled-surface use stipulation (stipulation for DFC-12 
areas to minimizes road building and other disturbances for protection of wildlife secure habitat), 
and 7 acres have no surface occupancy (for areas prone to mass movement). For these reasons, 
potential effects of alternative 2 to source habitat as currently modeled would be very low. 

Disturbance 
Wild sheep have habituated to human activity in many areas where the activity is somewhat 
predictable temporally and spatially. Bighorn sheep are susceptible to disturbance-related stress 
(MacArthur et al. 1982, as cited in WGFD 2004), which can lead to reduced lamb survival and 
adult mortality (WGFD 2004). Continual disturbances of any sort can disrupt feeding and 
movement patterns of sheep resulting in chronic stress (WYBDSIWG 2004). Constant human 
encroachment in the form of off-road vehicles, hikers, and pets are chronic stressors for sheep, 
especially at critical times of the year (in winter range, lambing areas, and for herds recovering 
from a disease outbreak). Stress is an important contributor to disease susceptibility. 

MacArthur et al. (1979) found that vehicular traffic (approximately 25 to 30 vehicles per hour 
peak) and aircraft elicited telemetered heart rate responses only at close range (less than 656 feet) 
in female bighorn sheep partially habituated to common human-related stimuli in Alberta, 
Canada. Most (78.1 percent) heart-rate responses to disturbing stimuli preceded or occurred in the 
absence of overt behavioral reactions. MacArthur et al. (1982) found that ewes were particularly 
sensitive to traffic-related disturbance within 30 minutes after being alarmed by a predator. 
Papouchis et al. (2001) found that hikers caused the most severe responses in desert bighorn 
sheep in a study of recreation-related disturbance, compared to vehicles and mountain bikers 
probably because hikers are most likely to be in unpredictable locations and often approach the 
sheep. Papouchis et al. (2001) also found that desert bighorn sheep generally avoided road 
corridors with high levels of use. 

In a study in Rocky Mountain National Park, bighorn sheep use of the Sheep Lakes mineral site 
was negatively influenced by the amount of traffic and numbers of visitors present (Keller and 
Bender 2007). Road-related disturbance (173 vehicles per hour average during peak visitor hours) 
negatively affected the ability of animals (individuals and groups) to reach and use the mineral 
site. Keller and Bender (2007) concluded that the negative influence of disturbance on use of the 
mineral site may compromise the health and productivity of the Mummy Range bighorn sheep 
herd because of its importance for lamb production and survival. 
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The nearest open road to mapped winter range is over 1 mile away in the South Piney Creek lease 
parcels, and the nearest existing closed road is within ½ mile. In addition, Wyoming Department 
of Fish and Game bighorn sheep observations indicate use of source habitat in close proximity to 
the South Piney Creek and North Cottonwood Creek lease parcels throughout the year (figure A-
18, appendix A). These parcels currently have low or no open road density. Increased traffic noise 
and other well exploration and development disturbance in these parcels with low open road 
density could potentially have a more negative effect on bighorn sheep than areas closer to 
existing open roads. Temporary displacement of bighorn sheep (1 to 8 months) where road or 
well construction activities occur would be expected. It is assumed that they would return to these 
areas after construction activities. 

Studies of bighorn sheep response to oil and gas development in Alberta, Canada (Demarchi et al. 
2000) found that the greatest flight response by bighorn sheep was caused by helicopter 
disturbance. They found that bighorns were temporarily displaced by well construction activities, 
but returned to the area when construction ended. These studies also found that bighorns were 
attracted to minerals in the soils at well sites which may expose the animals to potentially toxic 
chemicals. This exposure was minimized by fencing in the affected areas.  

Under this alternative the stipulation type is a time-limitation stipulation for big game crucial 
winter range and the protection measure specifies no human activity or human disturbance in 
crucial winter ranges for all big game species between November 15 and April 30. For bighorn 
sheep specifically, for lambing, rutting, and winter range, there is a stipulation type of no surface 
occupancy to protect important bighorn sheep habitat. 

Physical Harm and Mortality 
There is some potential for sheep to be killed from collisions with vehicles. This potential appears 
slight, however, because of the slower speeds that vehicles are traveling due to unpaved road 
conditions and the low overall amount of use the project area likely receives from bighorn sheep. 
Compared to alternatives 3 and 4, this alternative predicts the largest increase in road use. Total 
acreage disturbed by road construction and reconstruction also would be a range, depending on 
how many development wells are drilled within exploratory pads versus adding separate pads 
(and thus roads) for development wells. Assuming an average of approximately 0.4 mile of road 
per well from the reasonably foreseeable development scenario, access roads for 24 wells could 
be up to 9.6 miles and impact up to 18.2 acres (1.9 acres disturbed per mile). It is assumed that 
the road miles would be about 50 percent new construction and 50 percent reconstruction. In the 
northern block of parcels, due to the density of existing roads, most of the road impacts would 
involve reconstruction rather than new construction. 

Determination 
This alternative may impact individual bighorn sheep or its habitat but will not likely 
contribute to a trend toward Federal listing or cause a loss of viability to the population or 
species. This alternative could affect individuals and some of their habitat in the Wyoming Range 
eastern front, but is not expected to have any effects at the forestwide population-level scale 
because of the limited amount of suitable habitat potentially affected by this alternative. 

Management Indicator Species Conclusion 
Alternative 2 has no potential for direct loss of bighorn sheep habitat within the lease parcels; 
however, there is some potential for indirect effects due to reasonably foreseeable noise 
disturbance considering the proximity of bighorn observations and habitat to the lease parcels and 
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associated roads. These indirect effects of alternative 2 may negatively affect individuals of the 
Darby Mountain herd, but are not expected to be substantial enough to affect the herd population 
trend. Because the Darby Mountain herd is a small proportion of the forestwide bighorn sheep 
population, the effects of alternative 2 are not expected to impact the forestwide population trend.  

Alternative 3: Authorize Leasing in Accordance with Forest 
Plan Leasing Availability Decision, With Enhanced Resource Protection 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 3, it is estimated that up to 
102 acres could be lost or altered, depending on how many wells are located per pad. These 
impacts could include exploratory or development well pads and road construction or 
reconstruction. Under this alternative, approximately 3 coalbed natural gas wells and 10 
conventional wells for a total of 13 wells would be drilled in the next 10 to 15 years. Short-term 
surface disturbance could be up to approximately 69 acres and long-term surface disturbance 
could be up to approximately 33 acres. However, as previously noted, effects would extend out 
from the area of direct activity.  

Approximately 98 percent of the project area is in the Darby Mountain Herd Unit while the other 
2 percent is in the Jackson Herd Unit. There are 4,118 acres of winter habitat mapped for the 
Darby Mountain herd, 43 acres overlaps one lease parcel. Under this alternative, all those acres 
are protected by the timing-limitation and controlled-surface use stipulations and 21 acres are 
protected by no surface occupancy for the protection of other resources. Therefore, potential 
effects of alternative 3 to source habitat as currently modeled would be very low.  

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take an estimated 10 to 
15 years. Some of the habitat in the project area for this species is also within no-surface-
occupancy stipulation areas. These areas would not have pads or wells but could be impacted by 
road construction. 

Disturbance 
Potential disturbance to bighorn sheep is the same as alternative 2, with fewer acres of potential 
impact under alternative 3.  

Physical Harm and Mortality 
The potential for sheep to be killed from collisions with vehicles is slight and similar to 
alternative 2, with fewer miles and acres impacted. Under alternative 3 access road work could be 
up to approximately 5.2 miles and impact up to 10 acres. 

Determination 
This alternative may impact individual bighorn sheep or its habitat but will not likely 
contribute to a trend toward Federal listing or cause a loss of viability to the population or 
species. This alternative could affect individuals and some of their habitat in the Wyoming Range 
eastern front, but is not expected to have any effects at the forestwide population-level scale 
because of the limited amount of suitable habitat potentially affected by this alternative. 

Management Indicator Species Conclusion 
Alternative 3 has no potential for direct loss of bighorn sheep habitat within the lease parcels; 
however, there is some potential for indirect effects due to reasonably foreseeable noise 
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disturbance considering the proximity of bighorn observations and habitat to the lease parcels and 
associated roads. These indirect effects of alternative 3 may negatively affect individuals of the 
Darby Mountain herd, but are not expected to be substantial enough to affect the herd population 
trend. Because the Darby Mountain herd is a small proportion of the forestwide bighorn sheep 
population, the effects of alternative 3 are not expected to impact the forestwide population trend. 

Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 4, no acres would be 
impacted by disturbance; although some reconstruction of existing access roads may occur along 
roads used for off-site drilling on current leases or lands of other ownership.  

Disturbance 
Under alternative 4, no drilling activities would occur on the project lease parcels. Drilling 
activities may occur on adjacent leased lands, or lands of other ownership, within approximately 
1 mile of the project lease parcels. It is estimated the number of potential off-site wells would be 
less than those discussed for alternative 3. Road reconstruction activities may be possible along 
existing (open and closed) system roads; some relocation may be needed for resource protection 
or travel safety.  

Physical Harm and Mortality 
There is some potential for sheep to be killed from collisions with vehicles. This potential appears 
slight, however, because of the slower speeds that vehicles are traveling due to unpaved road 
conditions and the low overall amount of use the project area likely receives from bighorn sheep. 
Some reconstruction of existing access roads may occur along roads used for off-site drilling on 
current leases or lands of other ownership. Impacts would be less than under alternatives 2 and 3. 

Determination 
This alternative may impact individual bighorn sheep or its habitat but will not likely 
contribute to a trend toward Federal listing or cause a loss of viability to the population or 
species. This alternative could affect individuals and some of their habitat in the Wyoming Range 
eastern front, but is not expected to have any effects at the forestwide population-level scale 
because of the limited amount of suitable habitat potentially affected by this alternative. 

Management Indicator Species Conclusion 
Alternative 4 has no potential for direct loss of bighorn sheep habitat within the lease parcels; 
however, there is some potential for indirect effects due to reasonably foreseeable noise 
disturbance considering the proximity of bighorn observations and habitat to the lease parcels and 
associated roads. These indirect effects of alternative 4 may negatively affect individuals of the 
Darby Mountain herd, but are not expected to be substantial enough to affect the herd population 
trend. Because the Darby Mountain herd is a small proportion of the forestwide bighorn sheep 
population, the effects of alternative 4 are not expected to impact the forestwide population trend.  
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Effects to Wolverine  
Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 2, it is estimated that up to 
218 acres could be lost or altered, depending on how many wells are located per pad. These 
impacts could include exploratory or development well pads and road construction and 
reconstruction. Potential wolverine habitat in the lease parcels under this alternative includes 
approximately 14,881 acres of general habitat, of which approximately 1,091 acres is potential 
denning habitat. 

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take an estimated 10 to 
15 years. Some of the habitat in the project area for this species is also within no-surface-
occupancy stipulation areas. These areas would not have pads or wells but could be impacted by 
road construction.  

Disturbance 
Disturbance from operational pads and wells, along with new roads and reconstruction of closed 
roads would increase vehicular traffic as well as noise and human activities, which may disturb 
and displace wolverine using the area. If surveys indicate suitable habitat is present, then 
appropriate protections would be applied (WGFD 2008). Therefore, any potential disturbance 
effects would be minor. 

Physical Harm and Mortality 
There is some potential for wolverine to be killed from collisions with vehicles. This potential 
appears slight, however, because of the slower speeds that vehicles are traveling due to unpaved 
road conditions and the low overall amount of use the project area likely receives from wolverine. 
Of the leasing alternatives, this alternative predicts the largest increase in road use. Total acreage 
disturbed by road construction and reconstruction also would be a range, depending on how many 
development wells are drilled within exploratory pads versus adding separate pads (and thus 
roads) for development wells. Assuming an average of approximately 0.4 mile of road per well 
from the reasonably foreseeable development scenario, access roads for 24 wells could be up to 
9.6 miles and impact up to 18.2 acres (1.9 acres disturbed per mile). It is assumed that the road 
miles would be about 50 percent new construction and 50 percent reconstruction. In the northern 
block of parcels, due to the density of existing roads, most of the road impacts would involve 
reconstruction rather than new construction. 

Determination 
This alternative may impact individual wolverine or its habitat but will not likely contribute 
to a trend toward Federal listing or cause a loss of viability to the population or species. This 
alternative could affect individuals and some of their habitat in the Wyoming Range eastern front, 
but is not expected to have any effects at the forestwide population-level scale because of the 
limited amount of suitable habitat potentially affected by this alternative. 
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Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision, With Enhanced Resource Protection 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 3, it is estimated that up to 
102 acres could be lost or altered, depending on how many wells are located per pad. These 
impacts could include exploratory or development well pads and road construction or 
reconstruction. Under this alternative, approximately 3 coalbed natural gas wells and 10 
conventional wells for a total of 13 wells would be drilled in the next 10 to 15 years. Short-term 
surface disturbance could be up to approximately 69 acres and long-term surface disturbance 
could be up to approximately 33 acres. However, as previously noted, effects would extend out 
from the area of direct activity. Under this alternative, potential habitat in the lease parcels 
includes approximately 17,721 acres of general habitat, of which approximately 1,290 acres is 
potential denning habitat. 

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take an estimated 10 to 
15 years. Some of the habitat in the project area for this species is also within no-surface-
occupancy stipulation areas. These areas would not have pads or wells but could be impacted by 
road construction. 

Disturbance 
Disturbance from operational pads and wells, along with new roads and reconstruction of closed 
roads would increase vehicular traffic as well as noise and human activities, which may disturb 
and displace wolverine using the area. If surveys indicate suitable habitat is present, then 
appropriate protections would be applied (WGFD 2008). Therefore, any potential disturbance 
effects would be minor. 

Physical Harm and Mortality 
There is some potential for wolverine to be killed from collisions with vehicles. This potential 
appears slight, however, because of the slower speeds that vehicles are traveling due to unpaved 
road conditions and the low overall amount of use the project area likely receives from wolverine. 
Of the leasing alternatives, this alternative predicts the largest increase in road use. Total acreage 
disturbed by road construction and reconstruction also would be a range, depending on how many 
development wells are drilled within exploratory pads versus adding separate pads (and thus 
roads) for development wells. Existing (open and closed) system roads would be reconstructed as 
needed and some relocation may be needed for resource protection or travel safety. Some short 
spurs of road construction could be allowed as necessary to access pads from existing (open and 
closed) system roads. Assuming an average of approximately 0.4 mile of road per well, access 
road work could be up to approximately 5.2 miles and impact up to 10 acres (1.9 acres disturbed 
per mile). 

Determination 
This alternative may impact individual wolverine or its habitat but will not likely contribute 
to a trend toward Federal listing or cause a loss of viability to the population or species. This 
alternative could affect individuals and some of their habitat in the Wyoming Range eastern front, 
but is not expected to have any effects at the forestwide population-level scale because of the 
limited amount of suitable habitat potentially affected by this alternative. 
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Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 4, no acres would be 
impacted by disturbance; although some reconstruction of existing access roads may occur along 
roads used for off-site drilling on current leases or lands of other ownership.  

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take an estimated 10 to 
15 years. Some of the habitat in the project area for this species is also within no-surface-
occupancy stipulation areas. These areas would not have pads or wells but could be impacted by 
road construction. 

Disturbance 
Under the alternative, no drilling activities would occur on the affected parcels. Off-site drilling 
may occur on adjacent leased lands, or lands of other ownership, within approximately 1 mile of 
the parcels under analysis. It is estimated the number of potential off-site wells would be less than 
those discussed for alternative 3. Road reconstruction activities may be possible along existing 
(open and closed) system roads; some relocation may be needed for resource protection or travel 
safety.  

Physical Harm and Mortality 
There is some potential for wolverine to be killed from collisions with vehicles. This potential 
appears slight, however, because of the slower speeds that vehicles are traveling due to unpaved 
road conditions and the low overall amount of use the project area likely receives from wolverine. 
Some reconstruction of existing access roads may occur along roads used for off-site drilling on 
current leases or lands of other ownership.  

Determination 
This alternative may impact individual wolverine or its habitat but will not likely contribute 
to a trend toward Federal listing or cause a loss of viability to the population or species. This 
alternative could affect individuals and some of their habitat in the Wyoming Range eastern front, 
but is not expected to have any effects at the forestwide population-level scale because of the 
limited amount of suitable habitat potentially affected by this alternative. 

Effects to Bald Eagle and Peregrine Falcon  
Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 2, it is estimated that up to 
218 acres of wintering habitat for bald eagles or foraging habitat for peregrine falcons could be 
lost or altered, depending on how many wells are located per pad. These impacts could include 
exploratory or development well pads and road construction and reconstruction.  

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take an estimated 10 to 
15 years. Some of the habitat in the project area for this species is also within no-surface-
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occupancy stipulation areas. These areas would not have pads or wells but could be impacted by 
road construction. 

There may be slight wintering habitat loss with development of the gas fields in the lease parcels 
but use of nonriparian areas is typically limited by eagles where the majority of development 
occurs. However, eagle winter ranges are so extensive that limits to winter range within the lease 
parcels likely have little influence on the overwinter survival of bald eagles. 

Peregrine falcon habitat is limited in the project area. Although steep cliffs are present, no 
specific river gorges or areas overlooking high-quality foraging habitat are present. There is one 
active peregrine nest site within the Wyoming Range to the southwest of the northern-most lease 
parcel (WYW173045) in the middle lease block. No lease parcels occur within 0.5 mile of the 
nest site. Peregrines potentially could forage over this parcel and adjoining parcels. 

Disturbance 
Disturbance from operational pads and wells, along with new roads and reconstruction of closed 
roads would increase vehicular traffic as well as noise and human activities, which may disturb 
and displace may disturb and displace bald eagles and peregrine falcons using the area. Surveys 
would be completed in the project area at the time of full field development or when there is an 
application for permit to drill to identify and protect sensitive species nest sites and territories. If 
surveys indicate nests, or suitable nesting habitat is present, then appropriate protections would be 
applied (WGFD 2008). Therefore, any potential disturbance effects would be minor. 

Disruption, destruction, or obstruction of roosting and foraging areas can negatively affect bald 
eagles. Disruptive activities in or near eagle foraging areas can interfere with feeding, reducing 
chances of survival. Interference with feeding can also result in reduced productivity (number of 
young successfully fledged). Migrating and wintering bald eagles often congregate at specific 
sites for purposes of feeding and sheltering. Bald eagles rely on established roost sites because of 
their proximity to sufficient food sources. Roost sites are usually in mature trees where the eagles 
are somewhat sheltered from the wind and weather. Human activities near or within communal 
roost sites may prevent eagles from feeding or taking shelter, especially if other undisturbed and 
productive feeding and roosting sites are not available. Activities that permanently alter 
communal roost sites and important foraging areas can altogether eliminate the elements that are 
essential for feeding and sheltering eagles (USFWS 2007b). 

Bedrosian et al. (2013) found that two GPS-tagged adult migrant, over-wintering eagles avoided 
producing gas well pads within the Pinedale Anticline Project Area in the upper Green River 
Basin to the east of the Wyoming Oil and Gas project lease parcels. Also, one of three breeding 
males avoided producing gas wells during the breeding season in 2012, but not in 2013 when he 
did not breed. Analysis of his roosting locations indicated no avoidance of well sites. They found 
no evidence to suggest that nest sites are placed to avoid producing gas well pads or other 
activities that could cause disturbance. 

Bedrosian et al. (2013) found no evidence to suggest that noise and light pollution may affect 
roosting wintering eagles and at least one breeding male. They found wintering eagles show 
flexibility in their roosting locations and were unaware of any regularly used communal roost 
sited within the planning area. They recommend best management practices should include 
minimizing substantial noise disturbance within 0.6 mile of an active nest to minimize risk of 
disturbance to roosting and nesting eagles during the breeding season. 
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Where a human activity agitates or bothers roosting or foraging bald eagles to the degree that 
causes injury or substantially interferes with breeding, feeding, or sheltering behavior and causes, 
or is likely to cause, a loss of productivity or nest abandonment, the conduct of the activity 
constitutes a violation of the Eagle Act’s prohibition against disturbing eagles (USFWS 2007b).  

Winter roosts discovered prior to or during exploration activities would be protected by design 
features (spatial buffer and time restriction) to reduce disturbance to roosting eagles and maintain 
suitable and secure habitat conditions around the winter roost site. Eagles foraging within the 
lease parcels during ground or aerial operations may avoid activity areas and focus foraging 
efforts in upland areas with less or no human disturbance. The limited scale and scope of 
disturbed acres would allow eagles and peregrines to forage in more secure upland habitats within 
the project area or surrounding landscape without long distance flight to avoid disturbance 
activities. 

Physical Harm and Mortality 
Illegal shooting still poses threats to individual bald eagles. Increased law enforcement and public 
awareness have reduced shooting deaths to a small fraction of the number of mortalities that once 
occurred in the early 1900s (USFWS 1995).  

Eagles and peregrines are susceptible to collision with and electrocution from above-ground 
utility lines. In open habitats, eagles and peregrines may collide with new or unfamiliar support 
structures or electrical lines. Eagles and peregrines are also susceptible to electrocution from 
contact with utility lines while they fly or perch on poles that are not equipped with devices 
intended to minimize electrocution risks. In addition, eagles often scavenge carcasses from 
roadways. This behavior can lead to increased risks of vehicle collisions with bald eagles. 

Determination 
This alternative may impact individual bald eagles or peregrine falcons or their habitats but 
will not likely contribute to a trend toward Federal listing or cause a loss of viability to the 
populations or species. This alternative could affect individuals and some of their habitat in the 
Wyoming Range eastern front, but is not expected to have any effects at the forestwide 
population-level scale because of stipulations and requirements for surveys and further mitigation 
if development were to occur.  

Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision, With Enhanced Resource Protection 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 3, it is estimated that up to 
102 acres of wintering habitat for bald eagles or foraging habitat for peregrine falcons could be 
lost or altered, depending on how many wells are located per pad. These impacts could include 
exploratory or development well pads and road construction or reconstruction. Under this 
alternative, approximately 3 coalbed natural gas wells and 10 conventional wells for a total of 13 
wells would be drilled in the next 10 to 15 years. Short-term surface disturbance could be up to 
approximately 69 acres and long-term surface disturbance could be up to approximately 33 acres. 
However, as previously noted, effects would extend out from the area of direct activity. 

The potential loss of habitat would not occur all at once as the reasonably foreseeable 
development scenario acreage is based on full development, which would take an estimated 10 to 
15 years. Some of the habitat in the project area for this species is also within no-surface-
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occupancy stipulation areas. These areas would not have pads or wells but could be impacted by 
road construction. 

Under alternative 3 there is a time-limitation stipulation for bald eagle winter roost and perch 
sites and the protection measure is for no surface use during specified dates within 0.5 mile of 
winter roost and perch sites and no aircraft use within 1,000 feet. For peregrine falcon active nest 
sites, the protection measure is no surface disturbance or aircraft use during specified dates within 
0.5 mile of active nest sights. 

Disturbance 
Disturbance from operational pads and wells, along with new roads and reconstruction of closed 
roads would increase vehicular traffic as well as noise and human activities, which may disturb 
and displace bald eagles and peregrine falcons using the area. If surveys indicate nests or suitable 
nesting habitat is present, then appropriate protections would be applied (WGFD 2008). 
Therefore, any potential disturbance effects would be minor. 

Potential for disruption, destruction, or obstruction of eagle roosting and foraging areas and 
peregrine foraging areas would be the similar to alternative 2. 

Physical Harm and Mortality 
Potential physical harm and mortality to bald eagles and peregrines from illegal shooting, or 
collision with or electrocution from aboveground utility lines would be the same as under 
alternative 2. Bald eagle risk of vehicle collisions would also be similar to alternative 2.  

Determination 
This alternative may impact individual bald eagles or peregrine falcons or their habitats but 
will not likely contribute to a trend toward Federal listing or cause a loss of viability to the 
populations or species. This alternative could affect individuals and some of their habitat in the 
Wyoming Range eastern front, but is not expected to have any effects at the forestwide 
population-level scale because of stipulations and requirements for surveys and further mitigation 
if development were to occur. 

Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy 

Habitat Loss and Alteration 
Under the reasonably foreseeable development scenario for alternative 4, no acres would be 
impacted by disturbance; although some reconstruction of existing access roads may occur along 
roads used for off-lease drilling on current leases or lands of other ownership.  

The potential for loss of eagle roosting, and eagle and peregrine foraging habitat would be similar 
to alternative 2.  

Disturbance 
Under the alternative, no drilling activities would occur on the affected parcels. Off-site drilling 
may occur on adjacent leased lands, or lands of other ownership, within approximately 1 mile of 
the parcels under analysis. It is estimated the number of potential off-site wells would be less than 
those discussed for alternative 3. Road reconstruction activities may be possible along existing 
(open and closed) system roads; some relocation may be needed for resource protection or travel 
safety.  
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If surveys indicate nests, or suitable nesting habitat is present then appropriate protections would 
be applied (WGFD 2008). Therefore, any potential disturbance effects would be minor. 

Potential for disruption, destruction, or obstruction of eagle roosting and foraging areas and 
peregrine foraging areas would be the similar to alternative 2. 

Physical Harm and Mortality 
Potential physical harm and mortality to bald eagles and peregrines from illegal shooting, or 
collision with or electrocution from aboveground utility lines would be the same as under 
alternative 2. Bald eagle risk of vehicle collisions would also be similar to alternative 2.  

Determination 
This alternative may impact individual bald eagles or peregrine falcons or their habitats but 
will not likely contribute to a trend toward Federal listing or cause a loss of viability to the 
populations or species. This alternative could affect individuals and some of their habitat in the 
Wyoming Range eastern front, but is not expected to have any effects at the forestwide 
population-level scale because of stipulations and requirements for surveys and further mitigation 
if development were to occur.  

Management Indicator Species – Affected Environment 
The National Forest Management Act of 1976 provides direction for selecting management 
indicator species. These species are selected because their population changes are believed to 
indicate the effects of management activities (36 CFR 219.19). Management indicators are any 
species, group of species, or species habitat element selected to focus management attention for 
the purpose of resource production, population recovery, maintenance of population viability, or 
ecosystem diversity (Forest Service Manual 2605). National Forest Management Act 
implementing regulations (36 CFR 219.19) and Forest Service Manual 2600 require that forest 
plans identify select vertebrates and/or invertebrates as management indicator species, and that 
these species be monitored “in order to assess the effects of management activities on their 
populations and the populations of other species with similar habitat needs which they may 
represent” (FSM 2620.5).  

Four types of management indicator species were identified in the1990 Bridger-Teton forest plan: 
harvested species, ecological indicator species, Forest Service sensitive species, and threatened 
and endangered species. There are seven mammals and four birds species designated as 
management indicator species. No sensitive terrestrial management indicator species were 
designated at the time the plan was written. The listing status under the Endangered Species Act 
of some management indicator species has changed since the forest plan was completed.  

Bald eagles and peregrine falcons were listed as threatened on the endangered species list at the 
time the forest plan was written. However, since then, these species have been delisted (removed 
from the endangered species list). These species are now designated as sensitive species on the 
Bridger-Teton National Forest but they also continue to be evaluated as management indicator 
species. The analysis for these species and their habitats is in the “Sensitive Species” section on 
pages 278 and 303.  

The status of the grizzly bear as a threatened species was recently reinstated and the analysis for it 
and its status as a threatened species and a management indicator species is in the Threatened and 
Endangered Species report. The whooping crane is considered extirpated from Western Wyoming 
and will not be discussed further. 
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Elk, mule deer, pronghorn, and moose are all important harvest species within the Bridger-Teton 
National Forest. They are habitat generalists, for the most part, selected for analysis to represent 
important harvest species that may occur in the project area. The marten is an ecological indicator 
species for old-growth coniferous forests. Brewer‘s sparrow is a sagebrush obligate species and 
an ecological indicator for sagebrush. The bighorn sheep is a harvest and ecological indicator 
species but is mostly analyzed for its role as an ecological indicator for mountain meadows. The 
bighorn sheep was also recently added to the Regional Forester‘s sensitive species list on all 
national forests in the Intermountain Region (USDA Forest Service 2009b). It is now classified as 
both a management indicator species and a sensitive species on the Bridger-Teton National 
Forest. 

Table 82. Presence of terrestrial management indicator species for the Bridger-Teton National Forest 
in the project area 

Common Name Scientific Name 
Management 

Indicator Type 
Species Presence in the 

Project Area 
Whooping crane Grus americana Endangered Extirpated from Western WY 
Grizzly Bear Ursus arctos horribilus Threatened Transitory Presence 
Bald eagle Haliaeetus leucocephalus Sensitive Present 
Peregrine falcon Falco peregrinus anatum Sensitive Present 
Elk Cervus elaphus nelsoni Harvest Known 
Mule deer Odocoileus hemionus Harvest Known 
Moose Alces alces shirasi Harvest Known 
Pronghorn antelope Antilocarpa americana Harvest Known 
Bighorn sheep Ovis canadensis canadensis Harvest/Ecological Known 
Marten Martes Americana origins Ecological Known 
Brewer’s sparrow Spizella breweri Ecological Known 

1. These species are no longer listed under the Endangered Species Act. They are now designated as a Forest Service 
sensitive species and also retain their status as a management indicator species. 

For the most recent population and habitat status for all management indicator species across the 
Forest, refer to the Bridger-Teton National Forest Management Indicator Species Report (USDA 
Forest Service 2009a) located in the project record. 

Harvest Management Indicator Species 
The project area is crucial winter and winter/yearlong range, provides parturition (birthing) 
habitat and spring/summer/transition range, especially for elk, mule deer, and moose. Forest plan 
management standards restrict human activity and disturbance in elk calving areas between May 
15 and June 30 if elk are present in the area and on big game crucial winter range from November 
15 through April 30 if big game are present in the area. 

The present population estimate and trend for all harvest management indicator species are shown 
in table 83. 
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Table 83. Harvest management indicator species populations and trends in 2013 

Harvest 
Management 

Indicator Herd Unit 

Percent of 
Project 
Area in 

Herd Unit 

Herd Unit 
Population 
Estimate 

(2013) 

Herd Unit 
Population 
Objective 

Herd Unit Population 
Trend 

Elk 106 (Piney) 98 3,800 (58% 
above objective) 

2,400 (herd 
above 
objective last 
10 years) 

Slightly declining with 
liberal hunting seasons 
last 7-years 

Elk 104 (Hoback) 2 1,047 (4.8% 
below objective) 

1,100 Downward since 2008, 
recent 3-year trend 885, 
20% below objective 

Mule Deer 131 (Wyoming 
Range) 

15 36,500 (-27% 
below objective) 

50,000 Below objective last 21 
years, 

Mule Deer 104 (Sublette) 85 22,900 (-28.4 % 
below objective) 

32,000 Below objective last 5 
years. 

Moose 105 (Sublette) 100 1,400 (-6.7% 
below objective) 

1,500 Recent 3-year running 
average 1,323, slightly up 

Pronghorn 
Antelope 

401 (Sublette) 100 34,000 (-29.2% 
below objective) 

48,000 Stable, but below 
objective last 3 years 

Bighorn 
Sheep* 

121 (Darby 
Mountain) 

98 601 (-60% 
below objective) 

150 Long-term Downward (last 
12 years) 

Bighorn 
Sheep 

107 (Jackson) 2 350 (-30% 
below objective) 

500 Recent downward, 
pneumonia outbreak 

* The bighorn sheep is both a harvest and ecological management indicator species. The Darby Mountain bighorn sheep 
population is a reintroduced population that has experienced significant losses, which are described further in the text. 

Elk 

Background 
Elk were once widely distributed across most of North America and inhabited all of the major 
forest and plains ecosystems except deserts and the humid southeast. The present geographic 
distribution of elk in the western United States and Canada is limited to the mountain forests and 
grasslands. Increasing human recreational activity, agriculture, urban and rural development, and 
the establishment of feedgrounds have considerably altered elk winter range. The Bridger-Teton 
National Forest provides year-round habitat for elk. 

Habitat Requirements 
Elk are habitat generalists. Their diet varies seasonally depending on availability of forage. In the 
winter, they feed on grasses and forbs. During the spring, they focus primarily on grasses and 
switch to forbs as they become available in the summer. Deciduous shrubs are used year-round. 
During the summer, they spend the majority of their time in alpine and subalpine habitats. During 
the winter, elk movements are restricted by forage availability and snow conditions. Elk migrate 
to lower elevations where snow depth is shallow, and typically inhabit coniferous forests 
interspersed with riparian areas as well as south and west-facing slopes with sagebrush and other 
shrubs and aspen forests. Twenty-three State-managed winter feedgrounds on or adjacent to the 
Bridger-Teton National Forest provide supplemental forage to more than 20,000 elk each winter. 
The majority of elk in the affected herd units migrate to feedgrounds in the winter, depending on 
the severity of the weather. Elk are fed 7 days a week, with most feedgrounds starting in late 
November and ending in mid-April.  
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Forestwide Population Trend 
The forestwide elk population is made up of 11 separate herd units with a total population of 
about 40,000 estimated in 2008 (USDA Forest Service 2009a). The management indicator species 
report for the Bridger-Teton National Forest stated: 

“The elk population trend for these herd units as a whole has been slightly downward 
[since 2001], but the total elk population has remained above the objective level set by 
[Wyoming Game and Fish Department] (WGFD 2008). Virtually all of the Bridger-Teton 
National Forest could be considered elk habitat (Luce et al. 1999 as cited in USDA Forest 
Service 2009a).  

The Piney elk herd comprises about 8 percent of the forest population, and the Hoback elk herd, 
about 3 percent. 

Habitat and Species Presence in the Project Area 
The project area is located almost entirely within the 106-Piney Elk Herd Unit with a very small 
corner of the northern lease area overlapping the 104-Hoback Herd Unit. Figures A-21, A-22 and 
A-24 in appendix A display current Wyoming Game and Fish Department elk habitats within and 
around the project area and figure A-25 in appendix A shows known migration routes, herd 
boundaries, winter feedgrounds and successful elk parturition locations (2006-2014). 

Hoback Elk Herd Unit 
The Hoback Herd Unit encompasses approximately 341 square miles of occupied elk habitat 
almost entirely within Sublette County. Hunt Areas 86 (Monument Ridge) and 87 (Raspberry 
Ridge) make up the Hoback Herd Unit. This herd unit is managed under a mid-winter trend 
objective of 1,100 (plus 20 percent) with a herd estimate derived from a 3-year trend count 
average on feedgrounds and native range combined. Managers believe a very high proportion 
(more than 90 percent) of elk are typically counted in this herd unit and are located on 
feedgrounds during the winter. 

Diverse habitats range from low elevation willow bottoms and sagebrush/grass, to aspen and 
mixed conifer, to high elevation tall forb, to whitebark pine, and alpine, making this herd unit rich 
for a wide array of wildlife. Elk in this herd unit experience the coldest winter temperatures 
compared to all other herd units in western Wyoming, thus over 90 percent of the elk rely on 
supplemental feeding (feedgrounds) within this herd unit. Therefore, winter and other seasonal 
habitats are not considered to be limiting herd dynamics in this herd unit. 

Piney Elk Herd Unit 
The population objective for Piney elk herd is 2,400 elk. The objective and management strategy 
were last revised in 2011. The current population estimate is 3,800 elk. Since 2005, sustained and 
significant population reduction has been difficult to achieve. Hunting opportunities are some of 
the most liberal in western Wyoming. The emphasis to harvest adult female elk in both hunt areas 
in 2014 will continue for the 7th consecutive year. The 2014 hunting seasons are designed to 
reduce the Piney elk toward the objective of 2,400 elk. 

The project area is located almost entirely within the 106-Piney elk herd unit with a very small 
corner of the northern lease area falling into the 104-Hoback herd unit. The area provides crucial 
winter, winter, spring parturition, summer and transition habitat, which is used during the spring 
and late fall for migration. Local Convex Hull home range models were run on elk locations 
(GPS-collared cow elk and visual observations) from 2007 to 2013 to delineate seasonal ranges. 
Modelled parturition range based on cow elk GPS location data and successful vaginal implant 
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transmitter locations are shown in figures A-26 through A-28 in appendix A. Modelled elk 
seasonal ranges based on GPS locations (4 randomly selected locations per day per elk) of 123 
female elk from 2007 through 2013 and 126 elk observations since 2005 (WGFD 2015). All the 
lease parcels except two (the northern and southern most parcels) provide elk parturition habitat. 
Current research and monitoring of elk birth sites for the Piney Herd Unit indicate a preference 
for conifer/aspen habitat by cows on National Forest System lands during parturition (WGFD 
2011a).  

Figure A-24 in appendix A shows modelled elk parturition range (from May 20 to June 10) based 
on merged GPS locations of 26 to 117 collared elk and 28 to 47 vaginal implant transmitters 
(WGFD 2015). Figure A-25 in appendix A shows successful elk parturition locations (2006 to 
2014) from vaginal implant transmitters in relation to lease parcels (Barbknecht et al. 2008). 

GPS collar data from elk captured on Bench Corral, Jewett, and Franz feed-grounds (2007-2011) 
as well as Riley Ridge (2009-2012) were used by Wyoming Game and Fish Department 
personnel to develop Brownian Bridge Movement Models (BBMM; Hillis et al. 2007) in 
response to proposed natural gas exploration in the project area along the east slope of the 
Wyoming Range (figures A-26 through A-31 in appendix A). These models depict migration 
corridors and areas of high use (stopover habitat) during spring/summer and fall/winter periods. 
The movement models derived from feed-ground elk show limited overlap with the northern part 
of the project area (although some migratory routes are indicated within the northernmost 
parcels), while models derived from Riley Ridge elk show substantial overlap with proposed units 
along the southern edge of the project area (WGFD 2011a). 

Figures A-26, A-27, and A-28 in appendix A show spring (5/1 to 6/30 from 2007 to 2013) 
migration movements of 149 GPS-collared cow elk in relation to lease parcels (WGFD 2015). 
Figures A-29, A-30 and A-31 in appendix A then show fall (10/20 to 11/25 from 2007 to 2013) 
migration movements of 134 GPS-collared cow elk in relation to lease parcels (WGFD 2015). 
The 75 percent contour in all these figures is indicative of high elk use sites. 

Elk are particularly sensitive to roads that are open to motorized use. Numerous studies have 
documented elk avoidance of roads (Rowland et al. 2005). Roads negatively impact elk energy 
expenditure and stress levels and make them more vulnerable to legal and illegal harvest. Open 
roads essentially reduce the amount of habitat used and available to elk (Ibid.). The density of 
roads in the project area is displayed in table 73. 

Just assessing the road density, however, does not take into account the spatial context of the 
roads, which is what influences the availability of the habitat for elk. Studies have shown that the 
amount of avoidance may vary by traffic rates, nearby forest cover, road type, time of day or 
night, and biological factors (Ibid.). The rate of traffic and type or quality of habitat or cover near 
open roads was not available or assessed. Thresholds for the amount of traffic disturbance that 
causes a response from elk and how long that response lasts are not currently known (Rowland et 
al. 2005).  

Elk crucial winter range occurs in nine lease parcels totaling 3,507 acres. Winter/yearlong habitat 
is found in 17 lease parcels totaling 7,909 acres and parturition habitat occurs in 29 lease parcels 
totaling 21,799 acres (table 84).  
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Table 84. Acres of different elk ranges within lease parcels 

Range Type 
Lease parcel 

No. Acres 
Winter/Yearlong WYW172848 678 
Winter/Yearlong WYW172856 47 
Winter/Yearlong WYW172857 8 
Winter/Yearlong WYW173035 658 
Winter/Yearlong WYW173036 473 
Winter/Yearlong WYW173037 307 
Winter/Yearlong WYW173038 320 
Winter/Yearlong WYW173039 825 
Winter/Yearlong WYW173040 830 
Winter/Yearlong WYW173041 239 
Winter/Yearlong WYW173046 42 
Winter/Yearlong WYW173266 159 
Winter/Yearlong WYW173267 1,074 
Winter/Yearlong WYW173274 198 
Winter/Yearlong WYW173278 639 
Winter/Yearlong WYW173279 1,097 
Winter/Yearlong WYW173280 315 

Parturition WYW172354 497 
Parturition WYW172848 724 
Parturition WYW172849 1,348 
Parturition WYW172850 1,338 
Parturition WYW172851 281 
Parturition WYW172852 1,580 
Parturition WYW172853 229 
Parturition WYW172854 1,007 
Parturition WYW172855 397 
Parturition WYW172856 640 
Parturition WYW172857 521 
Parturition WYW173035 958 

Range Type 
Lease parcel 

No. Acres 
Parturition WYW173036 1,227 
Parturition WYW173037 319 
Parturition WYW173038 320 
Parturition WYW173039 1,187 
Parturition WYW173040 514 
Parturition WYW173041 239 
Parturition WYW173044 1,266 
Parturition WYW173045 647 
Parturition WYW173046 640 
Parturition WYW173266 38 
Parturition WYW173267 648 
Parturition WYW173274 31 
Parturition WYW173278 112 
Parturition WYW173279 1,921 
Parturition WYW173280 1,944 
Parturition WYW173281 1,146 
Parturition WYW173282 80 

Crucial winter range WYW172848 645 
Crucial winter range WYW172857 40 
Crucial winter range WYW173035 301 
Crucial winter range WYW173036 773 
Crucial winter range WYW173039 580 
Crucial winter range WYW173040 452 
Crucial winter range WYW173267 431 
Crucial winter range WYW173279 282 
Crucial winter range WYW173280 3 

Total  33,215 
 

Habitat Security and Effectiveness 
Elk habitat security and effectiveness were assessed for the project area. The analysis area for 
habitat security and effectiveness was the extent of the 6th-field watersheds on National Forest 
System lands (Hershey 2012, unpublished report) that overlap the lease parcels (figure A-32 in 
appendix A). Habitat analysis units and subunits 1 and 2a, b, and c include lease parcels in the 
northern block; units 2d, 3a and b overlay the middle lease block; and units 4a, b, and c overlap 
southern lease parcels.  

Habitat Effectiveness 
Habitat effectiveness definitions from several sources (Thomas et al. 1979, Lyon 1983, Lyon and 
Christensen 1992, Roloff 1998, WGFD 2010, as cited in Hershey 2012) can be summarized as a 
measure of the functionality of a particular patch of habitat (for foraging, breeding, security, and 
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parturition) based on actual use of that habitat by the species as influenced by human disturbance. 
Knowledge of habitat effectiveness is necessary for resource managers to address two general 
questions: (1) is elk use of potential habitat being limited, and (2) if elk use is being limited, what 
human factors might be contributing to limit elk use? 

The influence of roads, motorized access, and associated human activity on elk has been 
evaluated by numerous studies. Many have demonstrated that motorized traffic on forest roads 
does establish a pattern of habitat use in which the areas nearest roads are not fully utilized by elk 
(Ward et al. 1973; Rost and Bailey 1979; Perry and Overly 1976; Thiessen 1976; Ward 1976; 
Lyon 1979a, 1983; Edge 1982; Edge and Marcum 1985, 1991; Lyon et al. 1985:6; Edge et al. 
1987; Marcum and Edge 1991, as cited in Hershey 2012).  

Even a limited amount of traffic behind closed gates provides more than enough 
reinforcement of the avoidance behavior [Lyon 1979b] to affect elk use of habitats along 
road corridors. (Hershey 2012, p. 7) 

The influence of a road on habitat quality can extend up to several kilometers from the road prism 
(Forman 2000, as cited in Hershey 2012). The rate and volume of motorized traffic and associated 
human activity on roads has also been shown to affect the selection of habitat by elk (Hershey 
2012). Declines in habitat use have been reported within 0.25-1.8 miles of open roads (Lyon and 
Christensen 2002 as cited in Hershey 2012), but substantial reductions in habitat use are normally 
confined to less than 0.5 mile of an open road. Other variables such as adjacent hiding cover and 
topography also influence elk habitat use relative to open roads (Lyon et al. 1985:6, Frederick 
1991:22, as cited in Hershey 2012).  

Habitat effectiveness models developed in response to observed declines in habitat use adjacent 
to roads commonly evaluate open road density because studies indicate that the avoidance 
response by elk is much lower for closed roads than open roads (Hershey 2012). 

Rowland et al. (2005, as cited in Hershey 2012) summarizes numerous studies of direct and 
indirect impacts of roads and associated traffic on elk and their habitat. Their review concluded 
that the ultimate effect of motorized traffic and other disturbances associated with roads is the 
temporary or permanent reduction in effective habitat for elk. Furthermore, habitat effectiveness 
relative to road density (miles per square mile) has been shown to decline by at least 25 percent at 
road densities of 1 mile per square mile, and by 50 percent at 2 miles per square mile (Lyon 1983 
as cited in Hershey 2012). Habitat effectiveness as a measure of habitat functionality for elk can 
be ranked with the assumption that higher-valued habitats have a greater probability of use. From 
Hershey 2012: 

Using Lyon’s model for habitat effectiveness based entirely on road density (Lyon 1983), 
Christensen et al. (1993) recommended that habitat effectiveness should be 70 percent or 
greater (open road density less than 0.62 mile per square mile) for areas intended to 
benefit elk summer habitat and retain high use . . . Areas where elk are one of the primary 
resource considerations should have habitat effectiveness of at least 50 percent (open 
road density less than 1.9 miles per square mile) . . . Areas with less than 50 percent 
habitat effectiveness (greater than 1.9 miles per square mile) were expected to make only 
minimal contributions to elk management goals (Christensen et al. 1993). Canfield et al. 
(1999) recommended that open road densities should be less than 1.0 mile per square 
mile in big game summer habitat, with scattered key areas with no roads.  
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Table 85 displays existing open road densities within each elk habitat analysis unit and subunit 
within the project area and corresponding habitat effectiveness values as defined by Lyon’s model 
(Lyon 1983). 

Table 85. Open road densities and percent habitat effectiveness (Lyon’s model) within elk 
habitat analysis units and subunits in the project area 

Habitat Analysis 
Unit Subunit 

Subunit 
Square Miles Open Road Miles 

Open Road Density in Miles 
Per Square Mile (Lyon’s % 

Habitat Effectiveness) 
1a 33 35.4 1.1 (57%) 
1b 35 20 0.57 (76%) 
1c 39 3.7 0.1 (90%) 

Total 107 59.1 0.5 (77%) 
2a 30 14.3 0.5 (77%) 
2b 44 11.5 0.3 (82%) 
2c 31 3.9 0.1 (90%)  
2d 38 14.3 0.4 (80%) 

Total 143 44 0.3 (82%) 
3a 39 22.1 0.55 (75%) 
3b 46 27.5 0. 6 (74%) 
3c 32 14.8 0.5 (77%) 

Total 117 64.4 0.6 (74%) 
4a 61 34.2 0.6 (74%) 
4b 41 32.4 0.8 (67%) 
4c 58 61.7 1.1 (58%) 

Total 160 128.3 0.8 (67%) 

As displayed in the table, habitat effectiveness within the project area based on open road 
densities (Lyon 1983) is greater than 70 percent in habitat analysis units 1, 2 and 3. Habitat 
analysis unit 4 and subunits 1a, 4b, and 4c are less than 70 percent but greater than 50 percent. 
These habitat effectiveness values are consistent with Bridger-Teton forest plan guidelines for 
habitat effectiveness in Desired Future Conditions 1B, 10 and 12. Also, as was described above, 
Christensen et al. (1993) recommend that habitat effectiveness should be 70 percent or greater 
within areas intended to benefit elk summer habitat and retain high use, and at least 50 percent 
where moderate elk use is the management objective. Open road densities in subunits 1a and 4c 
slightly do exceed the 1.0 mile per square mile maximum recommended by Canfield et al. (1999) 
for maintaining effective summer big game habitat (in Hershey 2012). 

Most of the research used to develop initial road density models and management 
recommendations for summer elk range was conducted more than 20 years ago; the method for 
determining habitat effectiveness values described above were derived by Lyon (1983) and were 
utilized in the Bridger-Teton forest plan to define desirable habitat effectiveness values. Rowland 
et al. (2000 and 2005) has developed a road-effects distance band model, based on research at the 
Starkey Experimental Forest in northeastern Oregon, that more accurately predicts habitat 
effectiveness for elk. Results from research at the Starkey Experimental Forest suggest that a 
road-effects model based on distance bands provides a more spatial explicit and biologically 
meaningful tool than the traditional models based on road density (Rowland et al. 2000). Based 
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on radio locations of elk at Starkey, Rowland et al. (2000) found no relation between number of 
elk locations and elk habitat effectiveness based on open road densities.  

By contrast, the authors found a strong, linear increase in selection ratios of elk as distance to 
roads increased. Rowland et al. (2005) found that habitat effectiveness calculated from open road 
density may overestimate habitat effectiveness for elk under certain conditions; their analyses 
indicated that habitat effectiveness calculated from distance bands was consistently lower than 
habitat effectiveness determined from open road density. Rowland et al. (2000) also showed that 
road pattern visibly affected potential habitat loss in simulated elk habitats. Regularly spaced 
roads had the greatest percentage of habitat influenced by roads, and randomly spaced roads the 
least. Moreover, clumped patterns produced comparatively larger continuous blocks of habitat 
unaffected by roads. The Rowland et al. model calculates habitat effectiveness from the potential 
effects open motorized roads and trails have on elk habitat use patterns and distribution at a range 
of distances beyond the road prism within an analysis area.  

Because the model developed by Rowland et al. (2000 and 2005) described above uses proximity 
to open roads to rank habitat effectiveness, it is more spatially explicit in identifying habitat 
effectiveness with more refined results than the road density-based model, and it was used for this 
project to evaluate existing habitat effectiveness in the project area (Hershey 2012; Hershey and 
Hanvey 2012). To calculate habitat effectiveness related to roads using distance bands, all 
National Forest System roads open to motorized vehicles within the Bridger-Teton National 
Forest boundary were buffered in a GIS using distance bands as described in Hershey (2012) and 
spatially displayed in figures A-32 and A-33 in appendix A. Non-system roads, closed roads, and 
unauthorized user created two-track roads and trails within the national forest boundary also were 
analyzed with the model to provide a more complete comparative assessment of the present 
habitat effectiveness in the project area. A 3,938-yard buffer around the outer boundary of the 
overall assessment area was evaluated for motorized access routes to account for the effect open 
roads beyond the analysis unit outer boundaries have on habitat effectiveness within the analysis 
unit.  

Figures A-32 and A-33 in appendix A display results of the Rowland et al. distance band habitat 
effectiveness analysis for habitat analysis units 1-4 and their respective subunits for open system 
roads only and all roads. 

Habitat Effectiveness Values from Open System Roads Assessment: Existing habitat 
effectiveness values in habitat analysis units 1, 2, and 3 meet Christensen et al. guidelines for 
areas intended to benefit elk summer habitat and retain high use (greater than 70 percent) or 
moderate use (greater than 50 percent), where elk are a primary resource consideration. The 
habitat effectiveness value of habitat analysis unit 4 is slightly below (48 percent) the minimum 
value (50 percent) for moderate elk use. Habitat effectiveness values in 1a and 4c, (34 and 33 
percent, respectively) also are less than the 50 percent minimum for moderate elk use. High open 
road densities within these areas are directly related to low habitat effectiveness values (Hershey 
and Hanvey 2012). 

Habitat Effectiveness Values from All Roads Assessment: Unauthorized public use and 
administrative use of closed and seasonally closed roads, and user-created two-track roads and 
trails can be a common occurrence from late spring through early winter, but especially during 
big game hunting seasons. Habitat effectiveness values in all habitat analysis units fall below 50 
percent when open system roads, user created two-track roads and trails, and closed or seasonally 
closed roads are considered in the calculation of habitat effectiveness. Several subunits (1c, 2b 
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and c, and 3a and c) still retain habitat effectiveness values of approximately 50 percent or 
greater, but the other 8 subunits fall below the 50 percent minimum for moderate elk use. 

Habitat Security 
Big game security areas are defined in the Bridger-Teton forest plan as areas to which big game 
retreat for safety when disturbance to their usual range is intensified, such as by logging activity 
or during hunting season (forest plan, p. 95). Security areas may not only be characterized by 
vegetation structure (hiding cover), but also isolation, steep topography and inaccessibility in the 
landscape (Lyon and Canfield 1991, as cited in Hershey 2012). The forest plan defines hiding 
cover as vegetation that will hide 90 percent of an elk from the view of a human at a distance of 
200 feet or less. Desired hiding cover characteristics are further defined for each forest plan 
desired future condition. Hiding cover alone does not always provide an area of elk security, 
particularly during hunting season (Lyon and Christensen 1990 and 1992, as cited in Hershey 
2012).  

Guidelines in Hillis et al. (1991) were used to estimate the amount of secure elk habitat within the 
project area. Secure habitat was defined as areas at least 250 acres in size, at least 0.5 miles from 
an open road, and in forest cover capable of hiding a standing adult elk. Collectively, defined 
cover blocks must equal at least 30 percent of analysis units. Vegetation, density, topography, 
road access, hunter-use patterns, and elk movements are variables that should also be considered 
when identifying adequate security habitat (Ibid.). Roloff (1998) recommended at least 40 percent 
of fall breeding, and post-breeding range with security cover in excess of 70 percent forest 
canopy closure (as cited in Hershey 2012). 

Forest system roads open to motorized vehicles within the national forest boundary were buffered 
by 0.5 mile in a GIS database to assess elk habitat security. Because habitat security calculations 
using only mapped open forest roads may not completely evaluate existing habitat security 
condition within the project area, unauthorized public and administrative use of closed and 
seasonally closed and user-created roads and trails was considered in addition to open system 
roads for a more complete comparative assessment of habitat security (Hershey 2012). 

Field validation of existing hiding cover was not completed, so a surrogate of forested stands 
from the 2014 Bridger-Teton National Forest vegetation spatial data having greater than 40 
percent crown canopy cover was used to represent potential hiding cover. However, this 
simplified representation is based on overstory forest canopy measured from an aerial view, and 
does not account for variation in total understory vegetation cover that may or may not offer elk 
hiding cover in any particular stand or across the landscape (Hershey 2012).  

A 5-mile buffer around the project area was evaluated for motorized access routes and forest 
cover to account for effects that open roads and contiguous forest cover on nonforest lands 
adjacent to the analysis area have on habitat security within the project area. LandFire Existing 
Vegetation spatial data were used to identify forest cover beyond the national forest boundary. 
The Sublette County GIS spatial data for public and private roads were used within the buffered 
area beyond the project area; however, public motorized access on roads outside the national 
forest has not been validated with field inventories (Hershey 2012).  

The 6th-field watersheds were selected as habitat analysis areas primarily based on location of 
migration routes used by elk as they move from winter to summer range in the project area. Only 
Bridger-Teton National Forest lands and other lands within 5 miles of the Bridger-Teton National 
Forest boundary were included in the analysis. Each 6th-field watershed was further divided into 
subunits of about 22,700 acres which approximates the seasonal range area that an elk resides in 
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from spring through fall based on GPS-collared elk movements observed in the Hoback and 
Piney Herd Units (Hershey 2012).  

The percentage of each 6th-field watershed subunit meeting the secure habitat criteria described 
above was calculated and compared to the Hillis et al. guidelines for minimum security area (30 
percent). Results are displayed in figures A-35 and A-36 of appendix A. Red, orange, and light 
green colors represent units that fall below the 30 percent habitat security guideline; dark green 
colors indicate units that meet the guideline.  

Total acres of secure habitat within lease parcels when only open roads are assessed are 7,696, 
while only 411 acres of secure habitat are available to elk in the lease parcels when all roads are 
included in the analysis. 

Habitat security in all habitat analysis units is below the minimum 30 percent guideline for elk 
security areas when only open system roads are considered in the assessment. At the subunit 
(seasonal home range area) level; subunits 1c, 2a and d are at or above the 30 percent minimum. 
Elk habitat security declines appreciably when all roads are included in its assessment. No habitat 
analysis units and only 1 subunit (1c) exceed the 30 percent minimum habitat security guideline. 

Figures A-35, A-36 and A-36 in appendix A show elk habitat security values considering only 
open system roads in the assessment, while figures A-38 through A-42 in appendix A show elk 
habitat security values considering all roads in the assessment.  

Mule Deer 

Background 
The geographic distribution of mule deer ranges from northern British Columbia and Alberta, 
west to southeast Alaska and south to northern Mexico. 

Habitat Requirements  
Mule deer occupy plains and prairies, shrublands, woodlands, and mountain forests. This species 
prefers rough breaks at elevations near or at the subalpine zone in the mountains but can also be 
found in the alpine, montane, and foothill zones. Mule deer seek refuge at lower elevations when 
snow pack is deep. 

Mule deer are habitat generalists that are often associated with early-successional vegetation and 
use rocky and brushy areas, open meadows, open forests, and recent burns. They are primarily 
browsers in summer, fall, and winter and will eat all exposed portions of woody plants. In the 
spring, grasses and forbs comprise the bulk of their diet. 

Forestwide Population Trend 
The Sublette and Wyoming Range are two of five mule deer herd units within the forestwide 
Bridger-Teton National Forest population (USDA Forest Service 2009a). The overall mule deer 
population trend for these herd units as a whole had been approximately stable from 2001 to 
2008; however, the total population remains below the Wyoming Game and Fish Department 
population objective (WGFD 2008c). All lands within the Bridger-Teton National Forest are 
classified as some type of mule deer seasonal range (Luce et al. 1999 as cited in USDA Forest 
Service 2009a). The forestwide population in 2008 was estimated at 90,000 deer. The Wyoming 
Range herd comprises over 30 percent of the forestwide population. The Sublette herd comprises 
approximately 23 percent of the forestwide herd. 
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Habitat and Species Presence in the Project Area 
Approximately 85 percent of the lease parcels are located within the 104-Sublette and 15 percent 
within the 131-Wyoming Range mule deer herd units.  

Sublette Deer Herd Unit 
The Sublette Mule Deer Herd Unit contains 2,682 square miles of habitat throughout Teton, 
Sublette, Lincoln and Sweetwater Counties. This deer herd contains 15 hunt areas (130, 138-142, 
146, 150-156, 162) and is managed under special status, which mandates postseason buck to 100 
doe ratios range between 30 to 45bucks per 100 does. The postseason population objective is 
32,000 deer, adopted in 1991. 

The combination of fluctuating reproductive rates, fawn survival, natural gas development 
impacts on the Mesa winter complex, and habitat conditions are the primary factors regulating 
population trends in the Sublette Herd Unit (WGFD 2013). The winter/spring losses (fawns and 
adults) during 2010-11 reduced this population to one of the lowest levels ever documented. 
Harsh winter and spring conditions in 2010-11 resulted in an estimated 60 percent fawn loss. In 
addition to years with large winter die-off, other population setbacks have been common in this 
herd and are primarily attributed to poor fawn survival and poor forage conditions on winter 
ranges. Overall habitat conditions remain poor, but conditions have improved in certain years. 
The current management direction is for maximum population growth with no female harvest. 
Population estimates indicate the population is 28 percent below the objective of 32,000 and 
without multiple years of good forage production and overwinter fawn survival, this herd will 
most likely not gain any significant growth. 

The 2013 fawn per 100 does ratio of 68:100 dropped from that observed in 2012, but is slightly 
higher than the past 5-year average of 66:100. Good fawn production is important for population 
growth and sustainability, although winter fawn survival, which has been sporadic in this herd, 
appears to influence population trend the most. Post winter change-in-ratio surveys were 
conducted in April of 2014 as deer began to leave winter range complexes. A total of 3,667 deer 
were classified during this spring survey, resulting in an 18 percent decline in the number of 
fawns per 100 adults compared to the ratio observed during post-season classification counts in 
December 2013. Although this assessment of fawn mortality is an absolute minimum, the results 
indicate overall fawn survival was good during the 2013-14 winter. In addition, few dead deer 
have been documented on winter ranges during the 2014-15 winter and spring, providing further 
support that deer in this herd experienced good winter survival.  

Herd Unit Issues: Winter survival, habitat condition and quality on winter ranges, and habitat 
loss (direct and indirect) from gas and residential development are the primary issues influencing 
population dynamics in this herd unit. During the past 10 years, this deer herd experienced two 
winters that resulted in above normal fawn mortality (more than 50 percent loss). Most recently, 
the 2010-11 winter fawn mortality estimates exceeded 70 percent. Winter fawn mortality averages 
around 30 percent most years when winter severity is moderate to average. Current annual growth 
on key winter browse species has been poor in recent years. Overall habitat conditions remain 
poor, but conditions have improved on certain years. Gas field development has and will continue 
to impact deer numbers within this herd unit. The Pinedale Anticline gas field development 
overlaps with crucial winter range located on the Mesa, where annual population estimates 
indicate deer numbers have declined the first 4 years of gas development, then increased the next 
3 years (2005-2007), for an overall decline of 30 percent (Sawyer et al. 2009). Studies have 
demonstrated that deer avoid areas with intensive winter gas development, resulting in less forage 
available for wintering deer within and adjacent to gas development. 
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Wyoming Range Deer Herd Unit 
The population objective for the Wyoming Range mule deer herd is 50,000 deer. The objective 
and management strategy were last revised in 1994. The current population estimate is 
approximately 36,500 deer. The population trend is increasing for this deer herd, although only 
minimally. 

The Wyoming Range deer herd has been unable to sustain population growth for more than 3 
consecutive years since the early 1990s. Population growth has been severely compromised by 
moderate to severe winter mortality in 1992-93, 1996-97, 2001-02, 2003-04, 2004-05, 2005-06, 
2007-08, and 2010-2011. Overwinter mortality has suppressed this population’s ability to sustain 
growth because of poor survival and recruitment of fawns and yearlings during the last 21 years. 

Herd Unit Issues: Sustained population growth in this herd unit has been difficult because of the 
frequency of high overwinter mortality every 3 years on crucial winter ranges, and low vigor and 
productivity of important winter range browse. The primary issue affecting the population 
dynamic of the northern segment of the herd, is the general decline in productivity and survival of 
fawns on the LaBarge/Big Piney winter ranges (Area 143) as seen in fawn-to-doe ratios from 
1996 to present. During the 5-year period from 1996-2000, an average of 82 fawns to 100 does 
were observed on this winter range. During a subsequent 5-years period (2008-2012), the average 
fawn to 100 doe ratio was 62:100. On the southern winter ranges, low fawn recruitment is of 
concern, and is believed to be related to habitat conditions.  

Over the last 21 years, post-hunt herd composition surveys have been followed by post-winter 
change-in-ratio surveys. These surveys provide a metric of overwinter survival of the juvenile 
cohort by comparing December to April changes in proportions of fawns. The effort to assess 
2013-14 overwinter fawn mortality with change-in-ratio surveys resulted in a 26 percent decrease 
from December to April. 

Poor browse production related to persistent drought since the 1990s and an increase in decadent 
and overmature forage plants on crucial winter ranges are factors that dictate overwinter deer 
survival even in mild and open winters. Additional factors are the declining trend in vigor, and 
increase in dead and decadence, of aspen communities in parturition and summer ranges. The 
condition of aspen communities is believed to be significant contributors to declining neonatal 
fawn survival and recruitment. 

Poor forage production and high levels of human disturbances (primarily related to oil and gas 
development and operations) on the LaBarge winter ranges even in mild winter conditions, has 
resulted in increased winter mortality in years when losses should have been minimal.  

Habitat and Species Presence in the Project Area 
As was described for elk in the previous section, the project area is primarily spring/summer/fall 
transition habitat for mule deer. Mule deer migrate to and through the project area from lower 
elevation, sage-brush dominated, winter ranges east of the Wyoming Range. Mule deer can take 
up to 3 months to move from summer habitat to winter range, and may spend a total of 4 to 5 
months in transition habitats (Sawyer et al. 2005; table 86). This means the transition habitat 
along the migration route provides essential forage for up to one-third of the year and supports 
them during key phases of their life cycle. As the mule deer migrate from winter ranges, their 
bodies are in poorer condition and pregnant does are supporting the rapidly growing fetus. In the 
fall, their need for nutrition is also high to arrive on the winter range in the best possible 
condition. 
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Table 86. Acres of mule deer spring/summer/fall range within lease parcels 
Lease Parcel No. Acres 

WYW172354 1,280 
WYW172845 209 
WYW172848 1,929 
WYW172849 2,539 
WYW172850 2,539 
WYW172851 2,561 
WYW172852 1,925 
WYW172853 941 
WYW172854 2,563 
WYW172855 1,920 
WYW172856 640 
WYW172857 1,919 
WYW173035 958 
WYW173036 1,277 
WYW173037 319 
WYW173038 320 

Lease Parcel No. Acres 
WYW173039 1,440 
WYW173040 1,281 
WYW173041 239 
WYW173044 1,266 
WYW173045 1,276 
WYW173046 640 
WYW173266 159 
WYW173267 1,721 
WYW173274 1,590 
WYW173278 639 
WYW173279 1,921 
WYW173280 1,951 
WYW173281 1,441 
WYW173282 80 

Total 39,483 

 

An ongoing study conducted by Sawyer and Nielson (2014) applies the Brownian Bridge 
Movement Models described earlier in the elk discussion to GPS-collar data from mule deer 
using the Mesa and Ryegrass winter ranges in the vicinity of the Pinedale Anticline Project Area, 
a large natural gas field established in 2000. The Ryegrass winter range is closest to the project 
area. Migration routes and stopover areas (for foraging and resting habitat) from Ryegrass and 
Mesa deer herds into parcels in the northern lease block are displayed in figures A-43 and A-44 of 
appendix A. Stopovers are important to migratory mule deer because they allow animals to 
maximize energy intake by migrating in concert with plant phenology (Sawyer and Kauffman 
2011). Deer from both herds use stopover habitat within the lease block (northern and southern 
border lease parcels) and the Ryegrass deer herd has both moderate and high-use migration routes 
through both the northern and southern parcels within this lease block. Mesa deer have a 
proportionally lower level of use along similar migration pathways through the northern lease 
block. The Mesa deer use one stopover area along a less used route in the middle lease block. 
Migration routes of both deer herds pass through all the lease parcels within the northern block. 
Both Mesa and Ryegrass deer use the same general stopover areas in the southern lease parcels of 
the northern block.  

Ongoing research (March 2013 to present) by Dwinnell (personal communications, 2014) on 60 
GPS collared adult female deer from the Wyoming Range deer herd also shows high-use seasonal 
migration routes passing through parcels in the middle lease block and lower use routes through 
parcels in the southern lease block (figures A-45 and A-46 in appendix A). These deer winter on 
range in the Calpet Road area (west of Highway 189 between Big Piney and LaBarge; figure A-
47 in appendix A). Movement data also indicate that both the middle and southern lease blocks 
provide summer habitat (June 15 to September 15) for deer. 
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Table 87. Key mule deer migration habitat where it intersects with lease parcels 

Lease 
Parcel No. 

Lease Block 
Location 

Ryegrass Deer Herd 
Migration Route Use 

Intensity  
(High or Moderate) 

Ryegrass Deer Herd 
Stopover Area 

(Yes or No) 

Mesa Deer Herd 
Stopover Area (Yes 

or No) 
2845 North No Data Yes Yes 
2848 North Moderate Yes Yes 
2849 North Moderate Yes No 
2852 North Moderate No No 
2855 North Moderate Yes Yes 
2857 North Moderate Yes Yes 
3037 North Moderate Yes Yes 
3038 North Moderate No No 
3039 North Moderate Yes Yes 
3247 North Moderate No No 
3266 North Moderate No No 

3267 North High and Moderate Yes Yes 
3035 Middle No Data No Yes 

Moose 

Background 
Shiras moose range throughout the boreal forests of North America south into the Rocky 
Mountains to northwestern Colorado and central Utah.  

State Status 
While population size and distribution are declining in Wyoming, moose are still common and 
extirpation is not imminent. Because some populations have experienced noticeable declines over 
the past decade, the species is considered vulnerable. Habitat loss and fragmentation are 
moderate, but appear likely to increase in severity, including unfavorable vegetation conditions 
and trend. Moose are a Wyoming species of greatest conservation need with a moderate priority 
rank for conservation actions. 

The Shiras moose herd now established in the Hoback River watershed is the largest population 
of Shiras moose in the continental U.S. This population experienced gradual declines in 
recruitment from the late 1990s to the mid-2000s, but it is now believed the decline has stabilized 
(Oates et al. 2012). 

Habitat Requirements 
Moose use a variety of habitats from dense coniferous, deciduous, or mixed forests to shrublands, 
open meadows, grasslands, and riparian areas. Within the Greater Yellowstone Ecosystem, moose 
typically move to willow-dominated riparian areas below 7,000 feet during the winter. During 
summer months, moose feed extensively in wetland and riparian areas and on aquatic vegetation. 
They require cover throughout the year and typically will not use large, open areas with little 
screening vegetation. Moose are somewhat less immobilized by deep snow than elk or mule deer, 
but even this species cannot effectively use range with snows deeper than 6 feet without a firm 
crust or wind pack. 
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Forestwide Population Trend 
The Sublette moose herd is one of five moose herds in the Bridger-Teton National Forest 
forestwide population (USDA Forest Service 2009a). In 2008, the moose population for these 
herd units (excluding herd unit 211) had been oscillating since 2001 and the total population has 
remained below the Wyoming Game and Fish Department population objective (WGFD 2008d). 
Nearly all of the Bridger-Teton National Forest is classified as some type of moose seasonal range 
(Luce et al. 1999 as cited in USDA Forest Service 2009a). The forestwide population in 2008 was 
estimated at 7,000 moose. The Sublette herd (location of the proposed project) comprises over 70 
percent of the forestwide population (per annual survey counts). The Wyoming Game and Fish 
Department estimated that 56 percent of all moose counted in the State of Wyoming during the 
2007 survey year were in the Sublette Moose Herd. From 1996 to 1998, approximately 600 to 
1000 moose were counted during annual winter surveys along the East Wyoming Range front 
from “the Rim” near Bondurant on the north end to LaBarge Creek on the south end (a distance 
of approximately 60 miles). During winter surveys conducted in 2011, approximately 750 moose 
were counted within the same area (WGFD 2008d). The survey area described also basically 
describes the proposed project area.  

Habitat and Species Presence in the Project Area 
The project area is within the 105-Sublette Moose Herd Unit. The Sublette Moose Herd Unit 
encompasses approximately 3,306 square miles of occupied moose habitat that lies within 
portions of Lincoln, Sublette, and Teton Counties. The Wyoming Range and Salt River Range 
Mountains, along with a portion of the Wind River and Gros Ventre Mountains lie within this 
herd unit. A total of 10 hunt areas (Areas 3, 4, 5, 10, 20, 21, 22, 23, 24, and 25) make up the 
Sublette Herd Unit. A mid-winter trend objective of 1,500 (plus 20 percent) moose is the 
management objective for this herd unit.  

The main plant community associations in this herd unit are willow, sagebrush, aspen, conifer, 
and alpine communities from lower to higher elevations (6,500 to 12,500 feet). Moose in this 
herd unit can be found on both private and public land managed by the Forest Service and BLM 
during summer and fall periods. During the winter months, most moose migrate to lower 
elevation willow bottom or aspen-dominated habitats, typically associated with private lands. 
Roughly 700 square miles of native winter range have been identified in this herd unit, which 
encompasses all types of land ownership (private, public, and state trust land). 

Data for this herd unit suggest this post-season moose population was declining in the late 1990s, 
stabilized in 2004 and 2005, then began slowly increasing through 2013. During 2013, 
reproduction rates remained good at 42 calves per 100 cows, male ratios remained relatively 
stable at 65 bulls per 100 cows. Trend counts also increased, and harvest success remained high at 
91 percent. In addition, the average age of harvested males is adequate and maintaining good bull 
quality throughout the herd unit. Trend data suggest the population is slowly increasing and 
hunter satisfaction appears to be good. 

The number of moose documented during 2013 post-season classification surveys increased 
compared to 2012. Overall, trend counts have slightly increased annually since 2010, even with 
lower than normal snow levels in 2011 and 2012, indicating that some population growth has 
occurred in this herd. The mid-winter trend objective for this herd is 1,500 moose (plus 20 
percent), which is higher than the past 10-year average around 1,200 moose. The 2013 mid-
winter trend count was 1,400 moose and the 3-year average (2011-2013) trend average was 1,323 
moose. 
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Table 88 and figure A-48 in appendix A displays existing moose seasonal range types of 39,484 
acres within the project area as currently mapped by the Wyoming Game and Fish Department. 
Because willow, riparian and aquatic vegetation provide important forage for moose, mapped 
winter range and migration routes tend to be associated with stream drainages. Though current 
mapping only displays calving habitat for moose off the Bridger-Teton National Forest, moose are 
calving in similar habitat types such as willow complexes within the national forest boundary. 
Revisions of mapped parturition habitats are currently being considered by Wyoming Game and 
Fish Department personnel in the project area as a result of the moose location data described 
below (Gary Fralick, pers. comm. with Gary Hanvey). As displayed in figure A-49 in appendix A, 
existing mapped portions of crucial winter and winter/yearlong habitats associated with riparian 
stringers overlap lease parcels on the north block of the project. Crucial winter range occurs in 
lease parcels 3274 and 2850 on the far north of the northern block of leases. Winter/yearlong 
habitat is found in seven southeastern parcels of the northern lease block and along the edge of 
one northern parcel in the middle lease block; spring/summer/fall is found in 29 parcels (table 
88). Some of the areas of the lease parcels highlighted as stopover habitat for elk and mule deer, 
and moderate and high use migration routes, are also areas identified as winter and yearlong 
habitat for moose in figure A-49 of appendix A. 

Table 88. Acres of different moose ranges within lease parcels 

Range Type 
Lease Parcel 

Number Acres 
Critical 

winter/yearlong  
WYW172850 98 

Critical 
winter/yearlong 

WYW173274 803 

Spring/Summer/Fall WYW172354 1,280 
Spring/Summer/Fall WYW172845 59 
Spring/Summer/Fall WYW172848 1,574 
Spring/Summer/Fall WYW172849 2,540 
Spring/Summer/Fall WYW172850 2,441 
Spring/Summer/Fall WYW172851 2,561 
Spring/Summer/Fall WYW172852 1,873 
Spring/Summer/Fall WYW172853 941 
Spring/Summer/Fall WYW172854 2,563 
Spring/Summer/Fall WYW172855 1,321 
Spring/Summer/Fall WYW172856 640 
Spring/Summer/Fall WYW172857 1,748 
Spring/Summer/Fall WYW173035 958 
Spring/Summer/Fall WYW173036 1,257 
Spring/Summer/Fall WYW173037 319 
Spring/Summer/Fall WYW173038 320 
Spring/Summer/Fall WYW173039 1,440 
Spring/Summer/Fall WYW173040 1,281 

Range Type 
Lease Parcel 

Number Acres 
Spring/Summer/Fall WYW173041 239 
Spring/Summer/Fall WYW173044 1,266 
Spring/Summer/Fall WYW173045 1,276 
Spring/Summer/Fall WYW173046 640 
Spring/Summer/Fall WYW173267 283 
Spring/Summer/Fall WYW173274 787 
Spring/Summer/Fall WYW173278 639 
Spring/Summer/Fall WYW173279 1,921 
Spring/Summer/Fall WYW173280 1,951 
Spring/Summer/Fall WYW173281 1,441 
Spring/Summer/Fall WYW173282 80 

Winter/Yearlong WYW172845 151 
Winter/Yearlong WYW172848 355 
Winter/Yearlong WYW172852 52 
Winter/Yearlong WYW172855 598 
Winter/Yearlong WYW172857 171 
Winter/Yearlong WYW173036 20 
Winter/Yearlong WYW173266 159 
Winter/Yearlong WYW173267 1,438 
All Range Types Total 39,484 

 

The leases fall within the core of the Sublette Moose Herd Unit in the drainages of South Beaver, 
North Horse, and Cottonwood. Along the Wyoming Range front, moose tend to congregate on 
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winter ranges characterized by expansive willow bottoms in the creeks of Horse, Cottonwood, 
Beaver, and along the Green River. These watersheds provide yearlong habitat for moose, 
highlighting the need to maintain and conserve their seasonal migratory routes and ranges. 

As a result of concerns over population decline in northwestern Wyoming moose herds, in 
February of 2011 the Wildlife Research Unit at the University of Wyoming, in cooperation with 
the Wyoming Game and Fish Department and Bridger-Teton National Forest, initiated a study 
project at the behest of the Wyoming Governor’s Office. The project is referred to as the Sublette 
Moose Herd Study and was initiated to collect baseline information prior to planned energy 
development by the Plains Exploration and Production Company (PXP) in the Noble Basin 
portion of the Upper Hoback River Basin. The project is designed to provide information on: (1) 
the survival and fecundity of cow moose; (2) rates of juvenile recruitment; and, (3) habitat 
selection and migration between winter and summer ranges. Further, the study is providing 
comprehensive data on the demographic consequences of nutritional condition, disease and 
predation for this important Wyoming moose herd. The year 2014 marked the fourth and final 
year of the moose capture and telemetry tracking effort for the project.  

During fall 2012, a collaboration of sportsmen and sportswomen, conservationists, outdoor 
enthusiasts, and Wyoming government officials organized to offer a buyout of the leases owned 
by PXP in Hoback Basin. The Trust for Public Land brokered the $8.75 million deal with PXP in 
December 2012. While the potential for energy development in the Hoback Basin has subsided, 
the Wyoming oil and gas leases fall within the core of the Sublette Moose Herd Unit in the 
drainages of South Beaver, North Horse, and Cottonwood. Although moose are relatively 
abundant in the leasing zone, very little is known about their demography or habitat use. 
Consequently, cooperators expanded the geographic scope of this study to aid Wyoming Game 
and Fish Department in understanding and mitigating the responses of moose to energy 
development, should it occur. 

Oates et al. (2014) applied dynamic Brownian Bridge Movement Models (Kranstauber et al. 
2012) to hourly GPS-location data to identify home range extent and core areas of use for 19 
moose that used the leasing zone at any point during their 4-year study. The map below shows 
aggregated home ranges of these individuals at the 60 (core use) and 99 (annual extent) percent 
contours. North Horse Creek is a heavily-used movement corridor for moose migrating into the 
Wyoming Range during late spring, and South Beaver Creek to a somewhat lessor extent. 

An extensive area of home range and core use area overlap with lease parcels in the northern 
block is evident from telemetry locations of collared moose. The presence of additional unmarked 
moose is possible and probable in this lease block as well as other parcels in the middle and 
southern lease blocks as evident from the home range overlap with some lease parcels in the 
middle block. 

Nutrition 
Moose rely on their fat reserves to survive Wyoming’s long winters, and nutritional condition is 
therefore an important indicator of habitat quality and survival. Oates et al. (2012 and 2013) 
measured body fat on captured female moose to assess their nutritional (body) condition. Body 
fat levels influence demographic rates of temperate ungulates, including survival, fecundity, and 
recruitment of young (Parker et al. 2009 as cited in Oates et al. 2012). Their results indicate that 
the probability of adult survival and pregnancy are strongly related to the percent of body fat. 
Also, recaptured lactating cow moose exhibited a high nutritional cost of lactation. Cows that 
reared a calf lost body fat between 2012 and 2013 captures, whereas, collared moose that were 
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not pregnant in 2012 had similar or higher fat levels when recaptured in 2013. There also appears 
to be a distinct spatial trend in declining body fat indices from south (Cottonwood Creek) to north 
(North Beaver Creek).  

Preliminary demographic results from 2011 through 2014 (table 89) indicate that Sublette moose 
are in poor nutritional condition (low body fat; 6.1 percent mean), contributing to low pregnancy 
(48 to 74 percent; Franzmann and Schwartz 2007 as cited in Oates et al. 2012) and parturition (73 
to 96 percent), depressed adult survival (78 to 87 percent), but high neonate survival (75 to 97 
percent; Bowyer et al. 1999, Keech et al. 2000, Testa et al. 2000 as cited in Oates et al. 2012) and 
9-month calf survival. Also, no twinning was evident in 2011 or 2013, only one set of twins was 
observed in 2014, and only 10 percent of moose with calves were observed with twins in 2012. 
Healthy moose populations that are not limited by habitat often experience twinning rates greater 
than 40 percent. These data indicate the potential for habitat nutritional limitations on the 
Wyoming Range front, the same area encompassed by the leasing zone. While habitat quality is a 
concern in the Sublette moose herd, the relative influence of disease (e.g., Elaeophora) on the 
nutritional condition of adult females remains unknown. 

Table 89. Demographic parameters of the captured moose in the Sublette Herd Unit 
Vital Rate 2014 % (n) 2013 % (n) 2012 % (n) 2011 % (n) 

Adult Survival 86.4 (44) 77.7 (66) 87.1 (48) 82.6 (23) 
Pregnancy 67.5 (40) 73.8 (65) 64.5 (48) 47.8 (23) 
Parturition 76.7 (27) 73.1 (41) 96.1 (26) 77.7 (9) 
Neonate Survival 95.5 (22) 96.5 (29) 85.7 (28) 75.0 (8) 
9-month Calf 
Survival 

75.0 (24) 64.5 (31) 66.6 (27) No data 

n = number of individuals counted 

Most adult moose mortalities in this population occur during late spring, when fat reserves are at 
their annual minimum. Moose spend their summers foraging to fatten up for winter, but poor 
habitat condition along the Wyoming Range front has slightly depressed adult survival (table 89). 
When habitat is not limiting, ungulate populations usually experience higher rates of adult 
survival (greater than 90 percent) and almost all females are pregnant. 

The initial findings in this study and similar past studies described in Wyoming Game and Fish 
Department Job Completion Reports (2010) for the Targhee and Jackson moose herds north of the 
project area, indicate that poor forage habitat quality in combination with predation by large 
carnivores may be suppressing population growth (and contributing to population declines in 
some herds).  

Movements 
GPS collars (Telonics, Store on Board) record an hourly location of moose, allowing fine-scale 
analyses of movement patterns. Sublette moose have exhibited marked variation in habitat use 
and movement behavior, ranging from migratory to resident. Sufficient location data has been 
gathered from 28 individuals to distinguish between three movement behaviors: resident (12 
individuals), migratory (10) and conditionally migratory (6). Resident moose do not use distinct 
seasonal ranges and instead stay localized within their home range. Migratory individuals move 
discretely between the same winter and summer ranges in a predictable and consistent manner. 
Moose that are conditionally migratory move discretely between numerous seasonal ranges, 
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occasionally remaining in a distinct area for multiple seasons. Both resident and migratory moose 
use the northern lease parcels (figure A-49, appendix A). 

Figure A-50 in appendix A shows the types of movement behavior exhibited by Sublette moose 
(each cluster of points that is uniquely colored represents an individual) from 2011 to 2013 in the 
vicinity of the northern lease block (lavender colored area). The moose represented by green and 
yellow points are migratory, light blue and red points indicate resident moose, and dark blue and 
turquoise points are conditionally migratory moose. 

In 2013, several moose were observed using lease parcels in the northern and middle blocks 
(lavender colored areas) for calf parturition and rearing (figure A-51 in appendix A). Several 
females stayed localized with their calves, while others made movements as far as 10 miles or 
more from their June locations. Only one female, who resided in the Hoback Basin, lost her calf 
between June and July calf surveys.  

Moose parturition and neonate locations during the 4-year study (2011-2014) are displayed in 
figure A-52 in appendix A. Several of these locations occur in lease parcels in the northern block 
and one parturition location is evident in the eastern most lease parcel in the middle block. 

Pronghorn Antelope 

Background 
Where suitable habitat is available, pronghorn antelope have a scattered but fairly wide 
distribution throughout the western portion of the United States. 

Habitat Requirements 
Pronghorn utilize sagebrush and grasslands in Wyoming. They are typically found in wide open 
areas where their vision is unrestricted. 

Forestwide Population Trend  
The Sublette pronghorn antelope herd is one of two herds in the Bridger-Teton National Forest 
forestwide population (USDA Forest Service 2009a). In 2008, the pronghorn population for these 
herds was trending upward with decline projected from 2007-2008. The total population 
remained above the Wyoming Game and Fish Department population objective (WGFD 2008e). 
The forestwide population in 2008 was estimated at 65,000 pronghorn. The Sublette herd 
comprises approximately 58 percent of the forestwide population. Population levels within the 
Sublette pronghorn herd remained above objectives and relatively unchanged until 2011. Tougher 
than normal winter conditions during the 2010-2011 winter resulted in higher than normal over 
winter mortality in this herd. The 2013 post-season modeled population estimate for the Sublette 
herd is approximately 34,000 pronghorn with a stable trend, while the post-season population 
objective for the Sublette pronghorn herd is 48,000 pronghorn. 

Habitat and Species Presence in the Project Area 
Only a small portion of the lower elevation sagebrush/grassland habitat on the Bridger-Teton 
National Forest is considered suitable for antelope. The project area is located within the 401-
Sublette Antelope Herd Unit. Sagebrush intermixed with grassland habitat types on the Bridger-
Teton National Forest (usually along the sagebrush/conifer forest interface along the national 
forest boundary) is mapped pronghorn antelope summer habitat (figure A-58 in appendix A). 
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Seidler and Beckmann (2012) analyzed pronghorn spring migratory movements (and important 
stopover habitats) between winter and summer ranges over a period of 5 years (2005 to 2009) 
using the Brownian Bridge Movement Models. Figures A-53 and A-54 in appendix A depict 
migratory corridors from winter range in the Upper Green River Basin and stopover habitat 
selection along corridors during 2005 and 2006; movements and habitat selection are similar for 
2007-2009 (figures A-55 through A-57 in appendix A). As shown on the maps, spring migration 
routes terminate along the national forest boundary as pronghorn disperse to summer habitats 
along their migration pathways and near the boundary (Seidler and Beckmann 2012). Two 
migration routes push against project parcels along the southeast border of the northern lease 
block. The Seidler and Beckmann (2012) study does record a primary migration route (and 
associated stopover habitat) to the north of the project area through and within the previous PXP 
project area. Nielson et al. (2014) has also recorded Sublette pronghorn migration and stopover 
habitat (per Brownian Bridge Movement modeling) that mimics the data of Seidler and 
Beckmann (2012). Pronghorn generally show a high degree of fidelity to wintering areas and 
migration routes (Sawyer and Lindzey 2000) 

Figures A-53 through A-57 in appendix A show there is very little overlap between the seasonal 
locations of pronghorns, their Brownian Bridge Movement Model migration routes and the 
proposed Wyoming Oil and Gas Lease project area, but there are two caveats: (1) these are spring 
migrations; the migrations end right at the edge of the proposed developments, suggesting that 
pronghorn summer range west of the migration models overlaps the proposed development area, 
and (2) this is a small sampling of all pronghorn in the area; there are likely hundreds of 
pronghorn that utilize these paths and summer range on the Bridger-Teton. Most spring through 
fall pronghorn use by collared animals occurred along the national forest boundary, including use 
in lease parcels along the eastern edge of the northern block and in one lease parcel in the middle 
block (table 90 and figure A-58 in appendix A). 

Figures A-53 through A-57 in appendix A show seasonal GPS locations on 48 female pronghorn 
(annually) from 2005 through 2009. The GPS collars were programmed to collect eight locations 
per day during winter and migratory periods (January 1 – May 15; October 16 – November 15 in 
2008), and a single location per day during summer and early fall (May 16 –October 15 in 2008), 
with the exception of 12 locations per day in 2006 during spring migration (January 1 – May15; 
Seidler et al. 2015). Seasonal point data is denoted on the maps by color (spring: March-May; 
summer: June-August; fall: September-November) and an estimated winter range boundary is 
denoted (created using the Minimum Convex Hull tool in ArcGIS).  

Table 90. Acres of pronghorn spring /summer 
/fall range within lease parcels 

Lease Parcel Number Acres 
WYW172845 2 
WYW172849 1,400 
WYW173035 229 
WYW173036 438 
WYW173266 159 
WYW173267 441 
WYW173274 808 

Total 3,477 
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Ecological Management Indicator Species 
Bighorn Sheep 
The bighorn sheep is analyzed as both a sensitive species and management indicator species in 
the “Sensitive Species” section. 

American Marten 

Background 
Although more widely distributed in Canada, marten occur in isolated pockets throughout the 
boreal forests of the United States, the Northeast, Pacific Northwest, and Rocky Mountains. The 
marten is an ecological management indicator species for old-growth coniferous forest conditions 
on the Bridger-Teton National Forest. 

State Status 
Marten are uncommon, but widely distributed in the state. Their population and distribution is 
considered stable and secure (WGFD 2010). The recent increase in large-scale wildfire and 
epidemic beetle infestations in primary habitat may be severe limiting factors in some areas. The 
marten is a Wyoming species of greatest conservation need with a moderate priority rank for 
conservation actions (WGFD 2010). The Wyoming Natural Diversity Database (2014) considers 
the marten a vulnerable species of potential concern. 

Habitat Requirements 
Marten are most common in dense coniferous stands of Douglas-fir and lodgepole pine, as well as 
mixed forests with dense overstory and sufficient understory cover for foraging, hiding, and 
denning. They are rare or absent in forests that lack ground structure, such as open ponderosa 
pine maintained under frequent and low fire severity regime. Marten are also found on rocky 
slopes above timberline. Open areas, including meadows wider than 300 feet, are generally 
avoided, especially in winter, unless there is sufficient hiding cover or downfall with branches 
protruding above the snow. Dens often occur in rotten logs, but may be found in log piles, slash 
piles, and rock slides. They have undergone major reductions in distribution in the western United 
States. This is primarily a result of reduction and fragmentation of habitat from timber harvest 
(Ruggiero et al. 1994). 

Marten generally prey on small mammals, primarily voles and mice, but will also eat insects, 
fruits, and nuts. Suitable habitat usually contains abundant fallen logs, stumps, and shrub cover to 
support rodent prey (Ruggiero et al. 1994). Downed trees and logs are also used as daytime 
resting sites. Home range size typically depends on prey density, and is roughly 1 to 12 square 
miles for males and less than 2 square miles for females. Marten are generally crepuscular or 
nocturnal, but some individuals (particularly females) are active during the day (Ruggiero et al. 
1994). The pattern of nocturnal activity coincides with the time of greatest activity of their rodent 
prey species. Marten are most likely to occur within mature and old growth, spruce/fir forests in 
the project area. 

Habitat and Species Presence in the Project Area 
Squires et al. (2003), recorded marten tracks during the winters of 2000, 2001, and 2002. In 2001, 
during the most intense track surveys of the 3-year study, a total of 87 individual marten tracks 
were observed, 4 individual tracks were recorded in 2000, and 47 individual tracks in 2002. 
Marten tracks were detected on virtually all survey routes in 2001. This would indicate that 
marten are common throughout the survey area (Wyoming and Salt River Ranges). In addition, 
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based on snow-track habitat selection analysis, marten preferred spruce-fir forests and two-story 
stand structure to open areas. 

The Wyoming Game and Fish Department maintains open trapping seasons on marten in most of 
Wyoming. Trapping records can be used to estimate the size and extent of the population. Harvest 
data is not available for every year. Data that is available shows that harvest of marten in the state 
of Wyoming fluctuated, from less than 500 marten harvested in 1992, to over 2,000 in 2007 
(USDA Forest Service 2009a). In Wyoming Game and Fish Department Furbearer Management 
Area 4, which includes the Wyoming Range, approximately 524 marten were harvested in the 
2013-14 furbearer trapping season (WGFD 2014c). During the winter of 2005-06, Endeavor 
Wildlife Research Foundation collected marten track data while conducting lynx research on the 
Bridger-Teton National Forest (Linnel and Berg 2007). Marten tracks were detected on 35 of 40 
track survey days. A total of 304 tracks were observed with an average occurrence of 6.8 tracks 
per kilometer surveyed. Most survey data was collected on the Buffalo Ranger District with a 
limited amount collected on Big Piney Ranger District. The highest encounter rates on the 
Bridger-Teton National Forest were found in gap-phase lodgepole pine, mixed conifer, and 
spruce-fir. Lodgepole pine mix (56 percent) and subalpine fir/spruce mix (32 percent) are the 
dominate forest cover types in the project area. 

Brewer’s Sparrow 

Background 
The Brewer‘s sparrow breeds from southeastern Alaska and Saskatchewan south to southern 
California and southwestern Kansas. It winters from southern California, east to western Texas 
and south to central Mexico.  

State Status 
During summer, it occurs throughout most of Wyoming and is considered a common summer 
resident. Its population is considered stable and secure (WGFD 2010 and Wyoming Natural 
Diversity Database 2014). Although limiting factors are presently moderate, they are vulnerable 
to impacts from industrialization (energy development) in preferred habitats, which appears likely 
to increase in severity (WGFD 2010). They are a Wyoming species of greatest conservation need 
ranked as having a moderate priority for conservation actions (WGFD 2010). 

Habitat Requirements 
The Brewer‘s sparrow is an ecological management indicator for sagebrush habitat and is a 
sagebrush-obligate, which is restricted to sagebrush habitats during the breeding season and 
perhaps year-round. 

Habitat and Species Presence in the Project Area  
They are likely a common summer resident where suitable sagebrush habitat is present. 
Approximately 6,829 acres of sagebrush cover type is present in the project area. 

Brewer’s sparrows use sagebrush communities where canopy height is less than about 5 feet 
(Wyoming Partners in Flight 2003, Holmes and Johnson 2005). Optimum sagebrush height 
appears to be 2 to 2.5 feet tall. In Idaho, average sagebrush height surrounding nest sites was 
about 1.5 feet and average nest shrub height was just over 2 feet. Opinions vary on optimum 
shrub canopy cover for Brewer’s sparrows. Wyoming Partners in Flight (2003) identified 5 to 25 
percent, whereas other research (Peterson and Best 1985) indicates that greater than 25 percent 
canopy cover is preferable, and that canopy cover as low as 15 percent is fair habitat. For the 
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purposes of this analysis, shrub canopy cover of 10 to 25 percent and greater than 25 percent in 
big sagebrush communities (the two categories mapped in the Bridger-Teton National Forest’s 
vegetation mapping effort) are considered satisfactory.  

Based on Wilson et al. (2009), 100 acres of contiguous big sagebrush habitat was used in this 
analysis as a cut-off between one element of satisfactory and less than satisfactory conditions. 
Contiguous big sagebrush patches that are hundreds to many thousands of acres are best, but 
patches down to roughly 100 acres also provide good habitat. The lease parcels intersect 19 
sagebrush patches (approximately 4,794 acres) larger than 100 acres. Most of these patches occur 
in the northern lease block (14 patches), followed by the middle block of leases (6 patches), with 
2 patches in the southern lease block. While some patches less than 100 acres may also provide 
habitat for Brewer’s sparrows, considerably smaller, more isolated patches do not. Three 
sagebrush community types occur within the project area; mountain big sagebrush, 
sagebrush/bitterbrush mix, and silver sagebrush/shrubby cinquefoil (Bridger-Teton National 
Forest GIS vegetation layer). 

Habitat requirements have not been identified in the literature with respect to canopy cover of 
herbaceous vegetation within sagebrush communities. Minimally, herbaceous cover for 
concealment and to support insects, an important food source, is necessary to support Brewer’s 
sparrows (Holmes and Johnson 2005). They feed on insects and seeds gleaned from the ground 
(Wyoming Partners in Flight 2003). 

Brewer’s sparrows build cup nests low in the branches of live sagebrush shrub or on the ground at 
the base of a live sagebrush plant around early May to early June. They frequently double-brood, 
and commonly re-nest after nest failure. The egg-laying period extends into early to late July, 
depending on elevation. The nesting period for this area ends in late July to early August. 
Brewer’s sparrows are a common cowbird host, and parasitized nests are occasionally to 
commonly abandoned (Wyoming Partners in Flight 2003, Holmes and Johnson 2005). 

Forestwide, the existing proportion of the big sagebrush type in late succession exceeds what 
would exist if the communities were in healthy, functioning conditions. Since Brewer’s sparrows 
thrive in late-succession sagebrush, there is a larger amount of their habitat available than 
occurred historically.  

Habitat attributes that contribute to less than satisfactory conditions for Brewer’s sparrows on the 
Bridger-Teton National Forest include the following:  

• The distribution and extent of coniferous canopy cover is increasing in big sagebrush 
habitat and is reducing habitat suitability, and may be reducing the amount of habitat for 
Brewer’s sparrows in some parts of the Bridger-Teton National Forest, including the project 
area. 

• Herbaceous understories are depleted in big sagebrush communities in some parts of the 
Bridger-Teton, either associated with excessive shrub canopy cover, historic overuse by 
livestock, or current and historic overuse by ungulates such as elk. Holmes and Johnson 
(2005) reported: “Brewer’s sparrow abundance was significantly lower at sites with poor 
range condition (less than 25 percent cover in climax vegetation) than sites with fair 
condition (25 to 50 percent cover in climax vegetation), but abundance did not differ 
between fair and good sites (greater than 50 percent cover in climax vegetation).”  

A total of five North American Breeding Bird Survey routes occur on the Bridger-Teton National 
Forest (as cited in USDA Forest Service 2009a). Species occurrence data collected from 1968 to 
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2003 was analyzed at the route level to determine species trend per route. Four of the routes 
showed a positive trend during this period (3.3, 18.1, 8.8, and 29.1 percent increase in the number 
on each route). One route showed a negative trend of 16.2 percent per year (Breeding Bird Survey 
GIS data). Regionally in Wyoming, Brewer’s sparrow population trend estimates from survey 
routes have been relatively stable to slightly declining over the 10-year period from 2001 to 2011 
(Sauer et al. 2014); with a 0.5 percent decrease (1.8 to 0.6, 95 percent confidence interval) in their 
occurrence. Avian point count surveys in Wyoming from 2009-2013 to monitor the trend of bird 
occupancy, density and population show an increase in occupancy of transect detections and 
number of individuals detected, but a progressive 5-year decline in estimated density and 
population size for Brewer’s sparrow across transects in Wyoming (WGFD 2013a). 

Breeding bird surveys completed on the Bridger-Teton National Forest by the Rocky Mountain 
Bird Observatory (Sauer 2014) from 2010 to 2013 indicated a population size from 13,180 to 
126,894 birds and a density of 0.92 to 8.8 birds per square kilometer during the 4 survey years. 
The number of sparrows observed in Lincoln and Sublette counties on the Big Piney Ranger 
District in 2013 was 6 and 18, respectively, along 50 and 63 survey points, respectively. The total 
number of sparrows observed on the Bridger-Teton National Forest in Lincoln and Sublette 
counties was 40 and 25, respectively, along 61 and 110 survey points, respectively. No sparrows 
were detected on the two point-count transects in the northern portion of the Wyoming Range, but 
several sparrows were detected in the Wyoming Range on 3 transects from Wyoming Peak south 
to LaBarge Creek.  

Brewer’s sparrows were recently documented on the Piney Ranger District of the Bridger-Teton 
National Forest during a site reconnaissance of the PXP lease parcels north of the project area in 
June of 2008 (ARCDIS US, Inc. 2008). Eighteen breeding Brewer’s sparrows were detected 
amongst 278 birds at 50 point-count stations. These surveys indicate that suitable habitat is 
dispersed throughout the Bridger-Teton for this species, with the best consisting of large expanses 
of sagebrush (ARCDIS US, Inc. 2008). 

The most abundant species detected during point-count surveys in the big sagebrush dominated 
landscape on the northern portion of the Pinedale Anticline, Jonah and northern portion of the 
Big-Piney-LaBarge natural gas and oil fields was Brewer’s sparrow (Gilbert and Chalfoun 2011).  

Migratory Birds – Affected Environment 
Neotropical migrants are birds that breed in the northern latitudes of North America but winter 
from Mexico to South America. The three most referenced groups of migratory birds are 
waterfowl, raptors, and neo-tropical migrants. Migratory birds are included under the Migratory 
Bird Treaty Act and include most species of birds present in the project area. Birds protected 
under the act include all common songbirds, waterfowl, shorebirds, hawks, owls, eagles, ravens, 
crows, native doves and pigeons, swifts, martins, swallows, and others, and protection includes 
their body parts (feathers, plumes), nests, and eggs.  

Executive Order 13186 directs departments and agencies to take action to further implement the 
Migratory Bird Treaty Act. Specifically, the order directs Federal agencies, whose direct activities 
will likely result in the “take” of migratory birds, to develop and implement a memorandum of 
understanding with the U.S. Fish and Wildlife Service that will promote the conservation of bird 
populations. The U.S. Fish and Wildlife Service must ensure that environmental analyses of 
Federal actions evaluate the effects of actions and agency plans on migratory birds, with 
emphasis on species of concern. In December of 2008, a memorandum of understanding between 
the Forest Service and the U.S. Fish and Wildlife Service to promote the conservation of 
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migratory birds was signed (USDA Forest Service 2008a). Pursuant to the Executive Order and 
the memorandum, the Forest Service shall ensure that environmental analyses of Federal actions 
evaluate the effects of actions and agency plans on migratory birds, with emphasis on: (1) species 
of management concern along with their priority habitats; and (2) species of conservation 
concern.  

Migratory birds use a variety of habitats in the project area during the breeding season. Aspen and 
coniferous forests are preferred by many species of both resident and migratory birds, such as 
vireos, warblers, flycatchers, and western tanagers. Aspen stands support a particularly high 
diversity of bird species, such as sapsuckers, flickers, swallows, juncos, and bluebirds. Sagebrush 
openings within aspen stands are used by migratory sagebrush obligates, such as sage sparrows, 
sage thrashers, and Brewer‘s sparrows. 

The Wyoming Bird Conservation Plan (Nicholoff 2003) identifies priority species within the state 
of Wyoming. A number of these birds are known to use habitat within the project area. Population 
trends for priority species have been estimated from the North American Breeding Bird Survey 
results and are available on the U.S. Geological Survey Patuxent Wildlife Research Center 
website. This analysis considers level I and level II priority species. Level I species are those that 
are clearly in need of conservation action due to declining population trend or habitat loss that 
may be significant. Level II species are those that do not have known declining population trends 
or habitat loss but the focus on these species is for monitoring. Both levels include species for 
which Wyoming has a high percentage of the breeding populations and therefore responsibility 
for monitoring and research. 

The Wyoming Bird Conservation Plan (Nicholoff 2003), from which most of the following 
information on migratory birds is derived, considers five habitat types to be the highest priority 
within Wyoming, including montane riparian, plains/basin riparian, shortgrass prairie, mid-
elevation conifer, and sagebrush (table 91). 

Table 91. Cover types in the project area that are highest 
priority for migratory birds in Wyoming 
Cover Type Acres in Project Area 
Montane Riparian 2,017 
Mid-elevation Conifer 16,024 
Shrub-steppe (Sagebrush) 6,829 
Shortgrass Prairie 0 
Plains/basin Riparian 0 

The project area does not contain shortgrass prairie and plains/basin riparian cover types. 
Therefore, these habitat types and associated birds are not discussed further in this document. 

About 70 percent of Wyoming bird species are wetland or riparian obligates (Nicholoff 2003). 
Riparian zones along major streams are important migration and dispersal corridors in montane 
riparian habitats are typically dominated by willows, alder, dogwood, Rocky Mountain maple, 
and water birch, and can include narrowleaf cottonwood, spruce, and sedges and rushes at mid- to 
upper elevations. The diversity of structure and cover provides nesting habitat, hiding and thermal 
cover, and food (insects, seeds and vegetation) for a variety of bird species. The waterbodies 
provide a source of free water and food for aerial insectivores. Montane riparian cover type 
extends over approximately 2,017 acres of the project area. Ten level I and II priority bird species 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

333 

are potentially associated with montane riparian areas, including the calliope hummingbird, 
broad-tailed hummingbird, willow flycatcher, Hammond’s flycatcher, American dipper, 
MacGillivray‘s warbler, cordilleran flycatcher, Wilson‘s warbler, and harlequin duck. Bald eagle 
is an Intermountain Region sensitive species addressed in this report. 

The mid-elevation conifer priority habitat includes both pure and mixed stands that can include 
limber pine, Douglas-fir, lodgepole pine, spruce, aspen, and/or ponderosa pine. In the project 
area, this general cover type makes up approximately 16,024 acres, with the primary conifer 
species of lodgepole pine, spruce, and subalpine fir. The mid-elevation conifer cover type 
provides similar habitat requirements (nesting, foraging, hiding, and thermal cover) as the 
montane riparian. Fourteen level I and II priority bird species are potentially associated with this 
cover type, including northern goshawk, great gray owl, and three-toed woodpecker, which are 
Forest Service sensitive species. Other migratory birds associated with this cover type include 
olive-sided flycatcher, cordilleran flycatcher, plumbeous vireo, brown creeper, Townsend‘s 
solitaire, Townsend‘s warbler, calliope hummingbird, broad-tailed hummingbird, rufous 
hummingbird, Williamson‘s sapsucker, and black-backed woodpecker. 

The shrub-steppe priority cover type typically includes sagebrush, greasewood, saltbush, 
rabbitbrush and a grass component. As is typical, this cover type in the project area is dominated 
by sagebrush and will be called sagebrush cover type for the analysis presented here. Sagebrush 
habitat makes up approximately 6,829 acres of the project area and also provides for a variety of 
habitat needs for species associated with this cover type. Thirteen level I and II priority bird 
species are potentially associated with this cover type, including  

Sagebrush habitat is addressed as it relates to the greater sage-grouse and Brewer’s sparrow. 
Other migratory birds associated with this cover type include ferruginous hawk, mountain plover, 
sage sparrow, McCown’s longspur, black-chinned hummingbird, loggerhead shrike, sage thrasher, 
vesper sparrow, lark sparrow, lark bunting, and grasshopper sparrow. 

Birds of conservation concern are identified in the memorandum of understanding between the 
Forest Service and the U.S. Fish and Wildlife Service, and are defined in the memorandum as 
those U.S. Fish and Wildlife Service-listed migratory and nonmigratory birds of the United States 
and its territories that are of conservation concern. The list is published and maintained by the 
U.S. Fish and Wildlife Service, Division of Migratory Bird Management (USFWS 2008).34 The 
Bridger-Teton National Forest is located within the Northern Rockies bird conservation region 10.  

The “Atlas of Birds, Mammals, Amphibians, and Reptiles in Wyoming” (Orabona et al. 2012) 
was used a guide to evaluate bird presence in the analysis area (table 92). Of the 22 bird species 
of conservation concern listed for bird conservation region 10, 17 are known or suspected to 
regularly occur there. Three of these are addressed as management indicator or sensitive species 
and are not addressed further as migratory birds. The remaining five species are not of 
management concern because of species rarity or lack of habitat in the analysis area. 

Table 92 shows migratory and neo-tropical species of concern in bird conservation region 10 and 
their probable occurrence in the project area. Light gray denotes species of conservation concern 
considered elsewhere; dark gray denotes species carried forward for detailed analysis; no shading 
denotes species not carried forward because of species rarity or lack of habitat in the analysis 
area. 

                                                      
34 http://www.fws.gov/migratorybirds  

http://www.fws.gov/migratorybirds
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Table 92. Migratory and neo-tropical species of concern in bird conservation region 10 and their 
probable occurrence in the project area 

Species 

Known or Likely 
Present In the 
Project Area? General Habitat Description 

Bald Eagle Yes See Sensitive Species section. 
Swainson's Hawk Yes Most habitats below 9,000 feet with open areas for 

foraging. Nests in a tree, occasionally on a cliff. Feeds 
mostly on small mammals. 

Ferruginous 
Hawk 

No Basin prairie shrublands and mountain foothills grasslands; 
rock outcrops; cottonwood-riparian. Nests on a rock 
outcrop, the ground, a bank, or in a tree. Feeds mostly on 
small mammals. Unlikely in the Analysis Area. 

Peregrine Falcon Yes See Sensitive Species section. 
Upland Sandpiper No Eastern great plains grasslands, dry-land grass pastures. 

Nests in a depression on open ground, usually concealed 
by grass. Feeds on insects, terrestrial invertebrates, seeds. 
Unlikely in the Analysis Area during the breeding season. 

Long-billed 
Curlew 

Yes Sagebrush-grasslands; mountain foothills, and wet-moist 
meadow grasslands; irrigated native meadows; with 
aquatic areas nearby. Nests on the grounds near water, 
sometimes in a moist hollow. Feeds on insects, aquatic 
invertebrates. 

Yellow-billed 
Cuckoo 

Yes See biological assessment report. 

Flammulated Owl No See Sensitive Species section 
Black Swift No Small islands of breeding populations in Intermountain 

West. Nests on ledges or shallow caves in steep rock 
faces and canyons, usually near or behind waterfalls, and 
in sea caves. Ranges widely to forage over both forest and 
open areas in montane habitats. Unlikely in the Analysis 
Area during the breeding season. 

Calliope 
Hummingbird 

Yes Coniferous forests, woodland chaparral, mountain-foothills, 
shrublands, riparian shrub, mountain park-meadows, 
alpine grasslands. Uses many habitats during migration. 
Nests on a limb of a tree or on a conifer cone. Feeds on 
nectar, insects. 

Lewis's 
Woodpecker 

Yes Ponderosa pine savannah, pine-juniper, other coniferous 
forests, aspen, cottonwood-riparian, below 8500 ft. Nests 
in a cavity in a dead or live tree or in a pole. Feeds on 
insects, nuts, and berries. 

Williamson's 
Sapsucker 

Yes Coniferous forests, especially those that have burned. Also 
aspen. Nests in a cavity in an aspen, pine, or fir. Feeds on 
insects, tree sap. 

White-headed 
Woodpecker 

No Coniferous forests from 4,000 to 9,000 feet. Feeds on 
insects, conifer seeds. Unlikely in the Analysis Area during 
the breeding season 

Olive-sided 
Flycatcher 

Yes Coniferous forests from 8,000 feet to timberline, aspen-
riparian. Nests often high in a conifer on a horizontal 
branch. Feeds exclusively on insects that can be caught in 
the air. 

Willow Flycatcher Yes Riparian shrub including willow, hawthorn, water birch, 
alder; below 9,000 feet. Nests in an upright or slanting fork 
in a shrub. Feeds primarily on insects, occasionally berries. 
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Species 

Known or Likely 
Present In the 
Project Area? General Habitat Description 

Loggerhead 
Shrike 

Yes Pine-juniper, woodland-chaparral, basin-prairie and 
mountain-foothills shrublands. Nest is usually hidden below 
the crown in the crotch or on a large branch of a deciduous 
tree or shrub. Feeds on insects, small vertebrates, carrion. 

Sage Thrasher Yes Basin-prairie and mountain-foothills shrublands. Nest is 
concealed in or beneath a sagebrush shrub. Feeds on 
insects, some fruit. 

Brewer's Sparrow Yes See Management Indicator Species section. 
Sage Sparrow Yes Basin-prairie and mountain-foothills shrublands. Usually 

nests in or under sagebrush. Feeds on insects, seeds. Not 
a breeding resident in the Analysis Area. 

McCown's 
Longspur 

No Eastern great plains and great basin foothills, grasslands, 
basin-prairie shrublands, agricultural areas. Nests on the 
ground in a shallow, natural or scraped depression. Feeds 
on seeds, insects. Unlikely in the Analysis Area. 

Black Rosy-Finch Suspected 
occurrence 

(Wyoming Natural 
Diversity Database 

modeled 
distribution 2010) 

Alpine grasslands, alpine moss-lichen-forb, barren ground, 
fallow agricultural areas. A variety of habitats during the 
winter. Nests on the ground or on a cliff. Feeds on seeds, 
insects. Unlikely in the Analysis Area during the breeding 
season. Only 150 acres of mapped alpine vegetation in 
project area. 

Cassin's Finch Yes Coniferous forests up to timberline, including burns. Lower 
habitats during the winter, especially urban areas. Nests in 
a conifer; nest is usually placed near the end of a large 
limb. Feeds on buds, berries, and conifer seeds. 

Migrating birds are likely to move through the project area during spring and fall. There are no 
known specific migration routes for Neotropical migrants through the project area, although such 
routes are not often documented. All of the project area provides stopover habitat where 
migrating songbirds may stop to rest and feed. During the fall, migrating birds often linger longer 
than in the spring, and may be present for several weeks. 

General Effects to Sensitive,  
Management Indicator, and Migratory Bird Species  
Making lands available for oil and gas leasing and the subsequent leasing of available lands does 
not involve any direct effects on wildlife resources. As a result of making lands available for oil 
and gas leasing, any subsequent development would be considered an indirect effect. Leasing is a 
commitment of the resource for potential future exploration and development activities, but 
leasing does not compel or authorize any ground-disturbing actions in support of the exploration 
or development of a lease. As a result of leasing, future exploration and development proposals 
could be brought forward that would be subject to additional site-specific environmental study 
and permitting requirements.  

No alternatives specifically propose the exploration or development of oil and gas resources, only 
the offering of leases. At this stage in planning it is not possible to know exactly how much 
habitat or species would affected by future activities. For this reason, the leasing analysis relies 
on a reasonably foreseeable development scenario, which projects future potential surface-
disturbing activities, to provide a scenario that has been determined to be reasonable on the 
proposed available lands. However, this scenario is not necessarily foreseeable and is dependent 
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on future industry interest, access, market values and many other factors. Chapter 2 of the 
supplemental environmental impact statement displays the reasonably foreseeable development 
scenario estimates by alternative that were used as an analysis tool for the impacts analysis in this 
section and to make a comparison between the range of alternatives in chapter 2. Any future 
exploration or development of oil and gas resources, if and when it does occur, would result in 
impacts. However, those impacts would not occur until some point in the future and only 
following additional environmental study. Potential future impacts to wildlife resources could 
result if reasonable foreseeable future actions were to occur. Thus, the potential future impacts are 
disclosed by using the reasonably foreseeable development scenario estimates by alternative as 
part of the indirect effects analysis. 

To accurately reflect the specific consequences on these resources, a few different analysis areas 
were used. Unless specifically stated otherwise, the 39,490-acre project area was used to assess 
the existing quantity and quality of habitat and the effects of the alternatives. Analysis areas used 
to evaluate cumulative effects varies by species or group of species and are disclosed in the 
cumulative effects section as appropriate. 

Location, Spatial and Temporal Context 
The analysis area considered for this project was defined by the spatial extent of lands 
administratively available for oil and gas leasing under all the proposed alternatives. The resulting 
baseline analysis area is approximately 39,490 acres and ranges in elevation between 7,600 and 
10,600 feet on the eastern front of the Wyoming Range within the Bridger-Teton National Forest 
boundary. 

In the event of producing wells, it is reasonable to expect a natural gas field in this location, given 
the geology, current technology, production, maintenance, and reclamation activities, could last 
for upwards of 40 years. If economically recoverable reserves are discovered, development could 
involve larger well pads (approximately 8 to 10 acres) with multiple wells being drilled from 
each, depending upon reservoir characteristics. Total acres disturbed during this phase would 
depend on the degree to which exploratory well pads were expanded to accommodate 
development as opposed to construction of separate pads. 

It is assumed that exploratory activities (exploratory wells, pads, and associated road 
construction/reconstruction) would likely occur over the next 10 to 15 years. The development 
phase (well pads and facilities, and associated road work) would follow, if an exploratory well 
discovered economically recoverable reserves. 

This stage of the analysis is a review of the potential effects of specific actions that could be 
authorized if the subject area becomes available for leasing. The timing and location of specific 
activities are unknown and the extent of development can only be predicted at this time. These 
unknown factors necessitate that the analysis cover the extent of possible effects, as can best be 
determined using the reasonably foreseeable development scenario for each alternative but with 
the realization that should all or a portion of the project area become available for leasing, more 
development could occur depending on what is discovered by exploration. 

An avoidance radius of ¼ mile around a 3.7-acre well pad equates to approximately 172 acres and 
an avoidance radius of ½ mile equates to approximately 592 acres. An avoidance radius of ¼ mile 
around a 10-acre well pad equates to approximately 206 acres and an avoidance radius of ½ mile 
equates to approximately 654 acres. Considering the potential development predicted by the 
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reasonably foreseeable development scenario for the leasing alternatives of 13 to 24 development 
wells. 

Effects of Alternative 1: No Action/No Leasing  
Direct, Indirect, and Cumulative Effects 
This alternative does not authorize any new management activities. The 39,490-acre project area 
would not be leased and therefore no surface occupancy or use (i.e., roads, well pad development) 
would occur related to this project. This alternative would have no direct or indirect effects, and 
therefore, no cumulative effects on migratory birds, birds of conservation concern, terrestrial 
management indicator species, or sensitive species. 

Effects Common to Alternatives 2, 3, and 4 
Direct, Indirect, and Cumulative Effects 
The reasonably foreseeable development scenario for all the lease parcels within the cumulative 
well field boundary on Bridger-Teton National Forest lands constitute a “moderate impact 
threshold” to species and habitat functions as defined by WGFD (2010) based on the density of 
well pad locations and cumulative area of disturbance per square mile in both the development 
(drilling, construction, completion) and production phases (includes current leases held by 
production). The impact threshold remains moderate when existing well pads (production, 
injection, exploration, and shut-in) and disturbed area per square mile on intermingled and 
contiguous adjoining oil and gas field operations are added to the reasonably foreseeable 
development scenario for the project lease parcels. This level of development causes discernable 
impairment of the function of key habitats (a detectable reduction in wildlife use is anticipated) 
by directly eliminating or degrading habitat, disrupting access to or use of habitat, or by causing 
avoidance or stress.  

The exception to this is elk, which are sufficiently sensitive that any level of development within 
crucial winter range or parturition habitats causes more than a “moderate impact.” The “impact 
threshold” will be high for elk, especially in the vicinity of the Soda Field in the middle lease 
block and also in the south lease block where existing wells are present in the Lake Ridge, 
Fogarty Creek, Riley Ridge Fields and potential exists for two wells per project lease parcel 
(Burkhart 2009). Moderate impact can be reduced or eliminated through seasonal use restrictions, 
standard or best management practices, or mitigation measures implemented on-site or close to 
the project area. High impact can be reduced, but probably not eliminated. Off-site mitigation 
within the same planning unit may be necessary to help compensate for high impacts to elk and 
their habitat.  

The potential “impact threshold” for sage-grouse will be greatest where priority core habitat 
occurs along South Cottonwood Creek in the area of the Soda Field. Potential well development 
on the three lease parcels adjoining the Soda Field in addition to the four shut-in wells presently 
existing within the field could increase well density above 1 well pad per square mile. Together 
with existing well pads in the adjacent Mickelson Creek and Castle Creek Fields to the east of 
Soda Field, the density of wells in the immediate area of this priority core habitat could approach 
2.4 well pads per square mile or greater. General sage-grouse habitat in the Mickelson and Castle 
Creek Fields occurs within the 5.3-mile buffer of several leks. Also, the impact threshold could 
potentially be high at the scale of individual lease parcels within both priority core and general 
habitats depending on where and how many well pads are located within the leases. 
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The impact analysis for terrestrial wildlife will be disclosed in terms of key indicators: behavioral 
and physical impacts. Specifically, physical impacts were measured by evaluating the percent 
habitat lost or substantially altered or degraded by habitat group within the analysis area. 
Behavioral impacts were measured by evaluating road density, acres disturbed, and habitat 
effectiveness within the analysis area. Unless there is specific information related to a species, the 
effects related to some of the resource indicators are not discussed for individual species but 
rather disclosed only in the “Impacts Common to All Alternatives” section. 

Physical Impacts  
Development of oil and gas leases has the potential to physically impact terrestrial wildlife 
habitats, seasonal ranges, and movement corridors. Physical impacts may include direct habitat 
loss, or loss of effective habitat through degradation (reduced patch size or quality), 
fragmentation and isolation, interruption of wildlife movement corridors, and cumulative 
landscape level impacts to habitat. Additional physical impacts associated with oil and gas 
development and production activities may include unintentional wildlife mortality resulting from 
collisions with wildlife along access roads, entrapment in open vertical pipes and vents, 
drowning, poisoning, or hyperthermia from contaminated water sources (such as reserve pits, oil 
field waste pits, ponds and tanks, and wastewater disposal facilities). The loss, removal, or 
fragmentation of native vegetation composition and structure influences wildlife by reducing 
quality, quantity, extent, or availability of resources for critical life requirements. Critical life 
requirements include food, cover, water, and space needed for survival, growth, reproduction, and 
protection from predators and weather. The loss or substantial degradation of habitats can modify 
wildlife occurrence, abundance, and distribution at local scales, and potentially influence wildlife 
at larger landscape levels. 

In addition to the physical impacts that may be caused by the potential future construction of oil 
and gas facilities, impacts to wildlife habitats could result from the potential construction of new 
roads, existing road reconstruction, and opening closed roads to access oil and gas development 
areas humans (Trombulak and Frissell 2000). 

Physical impacts from roads include: direct habitat loss, habitat fragmentation; isolation of rare 
and unique habitats which may occur where roads intersect habitats such as wetlands, riparian 
areas, fens, and creeks; or barriers to movement for wildlife. Roads act as common vectors for the 
introduction of noxious weeds and nonnative plants, wildlife, and diseases. These noxious weeds 
and nonnative species and diseases can lead to habitat degradation, competition with native 
species, and potentially reduced survival of native species. Roads can be a primary, chronic 
source of sedimentation for aquatic, wetland, and riparian habitats. Increased sedimentation in 
water sources can result in altered or reduced riparian habitats. Roads often influence water 
drainage patterns. Thus, the presence of roads potentially could create changes to vegetation, 
water availability, and physical structure of habitats such as creeks, wetlands, fens, caves and 
karsts, and riparian areas.  

Winter use of roads in areas with abundant snow creates corridors of snow compaction. Snow 
compaction may allow access to deep soft snow habitats by wildlife species that normally are not 
present in these winter habitats. The result of this may lead to increased competition for and 
predation on winter prey species. New roads and existing roads that may be reconstructed to 
accommodate large vehicles needed for oil and gas development and production operations would 
likely result in faster travel speeds. Faster travel speeds on forest roads could potentially result in 
increased vehicle-wildlife collisions. New road construction would provide increased access to 
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remote wildlife habitat areas by both oil and gas personnel as well as other users. Vehicle traffic 
both day and night could result in vehicle-wildlife collisions and potential for wildlife poaching.  

The potential effect of roads varies between alternatives and species and is described specifically 
under indirect and cumulative effects to each species. The effect of constructing new roads and 
the opening of currently closed roads would be limited by compliance with forest plan guidelines. 
These guidelines, which limit the road density by management area desired future conditions, 
would greatly reduce the amount of public use on new and reopened roads. 

Pipelines supporting oil and gas activities that may be constructed cross-country outside of road 
rights-of-way would also result in physical impacts to wildlife habitats. Pipeline corridors could 
be revegetated quickly with grasses and forbs after initial construction, although shrubs and trees 
would take much longer to become reestablished and grow to pre-disturbance conditions. 
Pipelines would contribute to the fragmentation of wildlife habitats but would not be expected to 
deter wildlife movements.  

Possible future development of oil and gas resources has the potential to negatively affect water 
quality and quantity in streams, lakes, ponds, wetlands, springs, and other water sources that are 
used by wildlife. Chemical water quality can be affected by pollutants from spills and leaks of 
fuels, and industrial chemicals and drilling fluids used in the well drilling and finishing processes. 
Water quantity and changes in hydrology could be negatively affected due to increases in stream 
flow magnitudes from run-off over compacted surfaces and consumptive use of local water 
resources in the well-drilling process or from changed routing of surface water via the road 
network. 

Although the actual physical footprints of well pads, associated facilities, pipelines, and access 
roads generally do not result in large amounts of directly impacted habitat acres due to their linear 
nature (roads and pipelines) or small individual construction sites (well pads, facilities), the 
presence of oil and gas development infrastructure in high value wildlife habitats can result in 
considerable virtual effects to wildlife in some areas. As an example, roads and pipelines may 
follow and cross drainages, ridgelines, mountain passes, open meadows, or shrubland areas. 
These areas are more prone to disturbance, because they are easy to traverse. For the same 
reasons, wildlife often use these same areas for travel. In particular, seasonal migration and 
dispersal corridors are often high use areas for wildlife. Wildlife use of these areas is dependent 
on topography and vegetation cover (or open terrain for some species). Other factors influencing 
the use of these areas include physical barriers to movement, exposure to human disturbance, and 
predation risk. Conflicts between wildlife, people, and human development along these wildlife 
travel routes can arise when habitat conditions are degraded and wildlife movement patterns are 
substantially changed by potential oil and gas development infrastructure. Riparian areas, 
wetlands, fens, caves and karsts, mountain passes and meadows, and old growth forested areas 
are relatively scarce resources that are important to wildlife and are ecologically sensitive to 
damage. Any potential impacts from oil and gas development (pads, roads, pipelines) in these 
habitats are more substantial for wildlife species.  

Adverse impacts to other important wildlife habitats could result in disproportionate levels of 
impacts from potential future oil and gas development. These important wildlife habitats are 
critical to wildlife survival and reproduction and include: 
• Big game winter, breeding and production ranges 
• Raptor and migratory bird breeding territories 
• Habitats for sensitive species 
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The potential development of oil and gas facilities could result in fragmentation of wildlife 
habitats. Possible loss of interior habitat conditions from reduced patch size could result, 
depending on future development locations. Well pad construction occurring in multiple locations 
and the accompanying network of access roads would contribute to the breakup of contiguous 
habitats. Areas without no-surface-occupancy stipulations would be the most vulnerable to these 
types of impacts.  

The Bridger-Teton forest plan contains management standards and guidelines to protect important 
habitats and species of concern. This analysis includes proposed lease stipulations to reduce 
potential impacts of oil and gas development on wildlife species and their habitats. 

Habitat Loss and Alteration: Unless otherwise described, reasonably foreseeable development 
resulting from issuing leases presents the potential for some habitat loss, alteration, or isolation. 
Such habitat changes would result from development such as well pads, compressor and tank 
sites, and road construction; and to a lesser-extent, reconstruction of roads and construction of 
pipelines or other facilities. The creation of roads or well pads would result in both habitat loss of 
the developed ground and habitat isolation where suitable habitat becomes fragmented into areas 
too small to be effectively utilized. For a productive well, the loss of habitat would be long term, 
for the life of the well and beyond (10 to 40 or more years), as reclamation also takes years. In the 
case of a production well, the area of the well pad and facilities would no longer be suitable or 
would be functionally limited for wildlife use during that timeframe. The roads accessing 
development infrastructure would also be on the landscape for this period. Nonproductive wells 
and associated new or reconstructed access roads would be reclaimed and vegetation would begin 
to reestablish within a few years, but for that vegetation to reach a maturity and structure needed 
by a given species it could take decades or longer. 

There could also be a potential decline in habitat quality due to noxious weed introductions. This 
indirect loss would be dependent upon the amount of habitat impacted by well pad construction 
and road construction or reconstruction, and pipeline and facilities construction. The greater the 
number of development wells and associated new roads, the greater the potential for ongoing 
introduction and spread of noxious weeds. Alternative 2 poses the greatest potential for indirect 
loss or alteration of habitat.  

This loss of habitat would not occur all at once but could be cumulative over time as wells are 
drilled and until reclamation and revegetation is successful. The amount of habitat impacted 
varies with each alternative and because locations are not known, how much and what type or 
value of habitat lost to a given species is unpredictable. For some species, loss of certain kinds of 
habitat (such as habitat loss within a primary migration corridor for mule deer or a calving area 
for elk) would have greater consequences than loss of other habitats such as habitat used mostly 
for daily travel. If species are displaced from preferred habitats, they cannot just move to other 
suitable habitats because unoccupied, suitable habitat may not exist. It is most likely that 
displaced species will be forced into marginal habitats or will have to compete in already 
occupied habitats, which leads to lower survival and reproduction (WGFD 2004). The potential 
number of acres impacted by each alternative, based on the reasonably foreseeable development 
scenario, is displayed in table 93 and table 94.  
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Table 93. Acres of ecological habitat categories within no-surface-occupancy (NSO) stipulation 
areas1 

Habitat Group 
Acres in 

Lease Parcels 
Alternative 2  

Acres in NSO Areas 
Alternative 3  

Acres in NSO Areas 
Alternative 4 

Acres in NSO Areas 
Forested 26,335 15,931 21,012 26,335 
Sagebrush Mix 6,347 2,171 5,128 6,347 
Grass/forb 4,919 3,024 3,894 4,919 
Riparian 1,835 1,035 1,834 1,835 
Total 39,436 22,161 31,868 39,436 

1. Mixed mountain shrubland habitats would have the lowest percentage of no-surface-occupancy areas and therefore, 
could potentially have the highest percentage of surface occupancy impacts, compared to other ecological habitat 
categories. 

Table 94. Acres outside no-surface-occupancy (NSO) areas  

Habitat Group 
Acres in 

Lease Parcels 

Alternative 2  
Acres Outside  

NSO Areas 

Alternative 3  
Acres Outside  

NSO Areas 

Alternative 4  
Acres Outside  

NSO Areas 
Forested 26,335 10,405 5,324 0 
Sagebrush Mix 6,347 4,176 1,219 0 
Grass/forb 4,919 1,895 1,025 0 
Riparian 1,835 800 1.5 0 
Total 39,436 17,276 7,569 0 

Alternative 2 would result in the greatest potential for loss or alteration of habitat. The most 
prevalent cover types in the project area are lodgepole pine mix and subalpine fir/spruce mix. The 
next most prevalent is mountain big sagebrush. This suggests that these habitats have a greater 
chance of being impacted by development. For alternative 4, development would occur based on 
directional drilling from an off-lease location. Therefore, the habitat that could be affected under 
alternative 4 may already be impacted in various ways from the existing development, depending 
on exactly where pads and roads are proposed for future development. There would be no road 
construction within the parcel boundaries under alternative 4. 

Behavioral Disturbance Impacts  
Potential future development of oil and gas leases could cause behavioral disturbance impacts to 
terrestrial wildlife, including: 

• Changes in use of habitats 
• Changes in use of movement corridors 
• Changes in behavior 

• Physiological reactions to stress 
(especially during critical time periods 
such as winter and reproduction 
periods) 

The behavioral disturbances listed above could be caused by any of the following: 

• Presence of people 
• Vehicle and equipment noise 
• Construction activities 

• Lights from drill rigs, vehicles, and 
facilities 

• Increased vehicle traffic 

These oil and gas activities may lead to displacement of individuals from preferred habitats to 
areas that are less desirable. They may also result in a change in use of wildlife travel routes and 
movement patterns. Ultimately, behavioral disturbances could lead to avoidance of habitats. Such 
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behavioral impacts may in turn lead to increased vulnerability to mortality through predation, 
energy expenditure in winter, and loss of critical food or water resources. Physiological reactions 
to stress and reduced nutrition can also lead to reductions in reproductive success or survival 
(Knight and Gutzwiller 1995). 

Behavioral disturbance impacts of road use have been documented in many wildlife species. The 
widespread detrimental impacts of human disturbance on wildlife, fish, and plant communities 
are well documented throughout these reports. No positive benefits to native species of wildlife, 
fish, or rare plants have been identified from increases in road and trail access. Direct and indirect 
effects on species that have been identified in the literature indicate negative impacts to all 
studied species as motorized, mechanized, and other travel uses increase. Roads and trails allow 
increased human intrusion into wildlife habitats. Disturbance by people and vehicles on roads and 
trails make habitats less secure for wildlife. Human disturbances associated with road use can 
include both visual and noise impacts. The use of roads to access oil and gas sites has a high 
potential to impact wildlife species along these corridors. There is a high potential for impacts, 
because the potential future development and operation of oil and gas activities include many 
visual and noise producing sources. These sources include: 

• Large and potentially noisy vehicles 
• High frequency road use 
• Day and night operations (24 hours) 

Potential future oil and gas development is also anticipated to result in new road construction to 
access development sites. An increase in road density would result in a reduction of wildlife 
habitat effectiveness. Researchers have found the type and magnitude of human disturbance 
impacts on wildlife varies depending on many factors. These factors include the type of activity; 
predictability, frequency, and magnitude; time of day or season of year; and location of the 
disturbance (Knight and Gutzwiller 1995). 

Behavioral avoidance responses by wildlife can extend the influence of each well pad, road, and 
facility (WGFD 2004) beyond just the physical footprint of habitat removal or alteration; habitat 
is also avoided through displacement from the source of disturbance. Mule deer have been 
documented to respond negatively within a ¼-mile radius (Freddy et al. 1986 as cited in WGFD 
2004) of disturbance. Avoidance distances related to oil and gas development of ¼ to ½ mile and 
greater have been documented for various ungulates and some avian species (CDOW 2008b; and 
various authors as cited in WGFD (2010). Buffers of ¼ to ½ mile are routinely applied to protect 
numerous species of wildlife den and nest sites or important habitats and even greater distances 
are required for some species (CDOW 2008b). 

Studies of the effects of human disturbance on wildlife have revealed there are critical periods for 
many bird and mammal species when disturbance can result in more serious impacts (Knight and 
Gutzwiller 1995). The immediate postnatal period for mammals and the breeding period for birds 
are often the most sensitive. The greatest behavioral disturbance impacts to wildlife species from 
potential future oil and gas development and production operations would occur when activities 
are within wildlife seasonal use concentration areas and key habitats. Specifically, the impacts 
would be greatest in these areas during periods of critical wildlife use such as reproduction 
seasons and winter months when species survival is most difficult. For example, behavioral 
disturbances to wildlife on winter ranges can result in greater energy expenditures by animals. 
This is due to increased avoidance movements and physiological stress reactions during a time 
period when reduced food availability and increased energy demands from cold temperatures and 
deep snowpack can greatly influence winter survival. 
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Big game seasonal use concentration areas of concern in the analysis area include: 

• Production areas (elk and moose calving 
areas, bighorn sheep lambing areas) 

• Summer concentration areas (elk, bighorn 
sheep, mule deer, moose) 

• Migration and stopover areas (elk, mule 
deer) 

• Winter ranges (elk, moose, bighorn sheep) 
• Elk security areas 

The identification of these seasonal ranges and key habitat areas is based on mapping provided by 
the Wyoming Game and Fish Department and the University of Wyoming. This mapping was 
used to establish several of the proposed oil and gas lease stipulations. 

Other wildlife species seasonal use concentration areas of potential concern include: 

• Raptor nesting sites 
• Sage-grouse nesting and brood rearing habitats 
• Bald eagle winter roost sites and winter concentration areas 
• Brewer’s sparrow breeding sites 

Stipulations for Avoiding Disturbance Impacts  
The Bridger-Teton forest plan contains management standards and guidelines to protect important 
wildlife species. In order for future oil and gas leasing on the Bridger-Teton National Forest to be 
consistent with the forest plan and other laws and regulations, this oil and gas leasing availability 
analysis includes proposed lease stipulations to reduce potential disturbance impacts of oil and 
gas development on wildlife species.  

As disturbance relates to specific life-cycle activities such as ungulate calving, there is a timing-
limitation stipulation that applies to elk calving areas from May 15 - June 30. This stipulation also 
would reduce the potential for effects to mule deer and moose parturition (birthing) areas. 
Application of the timing restrictions do not apply to daily operation and maintenance of 
production facilities, but do apply to all phases of development. Parturition habitat, where not 
restricted for other reasons, would be open to exploration and development, but would be subject 
to the timing-limitation stipulation. Adverse effects to these species during calving would be 
minimal during exploration. If a discovery is made, and full development occurs, long-term 
adverse effects could be expected since the timing-limitation and controlled-surface-use 
stipulations would not apply. The amount of activity does diminish after development but how 
much it is reduced depends on the size of the field discovered and several other factors that 
cannot be predicted at this time. The timing-limitation stipulation also provides that mitigations 
can be continued if environmental analysis demonstrates the continued need for such mitigation 
and that less stringent, project-specific mitigation measures would be insufficient. 

Linkages and Migration Routes: The migration route indicator is specific mostly to elk and 
mule deer and the linkage indicator is specific to wolverine. Migration and linkage are addressed 
in the sections for each species. 

Summary of Effects of Alternatives 2, 3 and 4 
The following table summarizes effects of alternatives 2, 3, and 4 on the sensitive, management 
indicator and migratory bird species and habitats analyzed. 
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Table 95. Summary of effects indicators measured for alternatives 2, 3, and 4 

Resource Element Resource Indicator Measure 
Alternative 

2 
Alternative 

3 
Alternative 

4 
Forest/ nonforest 
habitat  
(all wildlife species) 

Habitat with 
potential for 
alteration, loss, or 
degradation 

Acres without no 
surface occupancy 
(NSO) 

10,405 5,324 0 

Big game key habitat 
components 
(parturition and 
seasonal ranges 
minus crucial winter 
ranges) 

Habitat with 
potential for 
alteration, loss, or 
degradation 

Lease parcel acres 
without NSO 
intersecting ranges 

17,294 7,570 0 

Big game key habitat 
components (crucial 
winter ranges) 

Habitat with 
potential for 
alteration, loss, or 
degradation 

Lease parcel acres 
without NSO 
intersecting ranges 

2,222 0 0 

Bald eagle preferred 
breeding/nesting-
foraging habitat  

Habitat with 
potential for 
alteration, loss, or 
degradation 

Lease parcel acres 
without NSO 

0 0 0 

Greater sage-grouse 
seasonal habitats 

Habitat with 
potential for 
alteration, loss, or 
degradation 

Lease parcel acres 
outside NSO areas 
intersecting 
seasonal habitats 

6,268 2,374 0 

Goshawk breeding/ 
fledgling habitat  

Habitat with 
potential for 
alteration, loss, or 
degradation 

Lease parcel acres 
outside NSO areas 
intersecting nest 
area and PFA 

2,737 686 0 

Big game seasonal 
migration routes/ 
stopover habitat 
integrity 

Habitat with 
potential for 
fragmentation or 
disruption 

Lease parcel acres 
outside NSO areas 
intersecting routes 

15,538 6,721 0 

Wolverine dispersal 
corridor integrity 

Habitat with 
potential for 
fragmentation or 
disruption 

Lease parcel acres 
outside NSO areas 
intersecting 
dispersal corridor 

468 269 0 

Elk habitat 
effectiveness 

Available habitat 
usable by elk 
outside hunting 
season 

Percent based on 
distances from 
open motorized 
routes 

Not 
quantifiable* 

Not 
quantifiable* 

Not 
applicable 

Elk habitat security Secure area Acres (not in NSO) 1,385 851 0 
Physical harm/ 
mortality 

Habitat with 
potential for 
increased predation, 
disease, vehicle/ 
fence collisions, 
stress  

Lease parcel acres 
outside NSO areas; 
Change in 
vulnerability, 
survival 

17,296 7,573 0 

Species preferred 
habitat avoidance/ 
displacement  

Habitat with 
potential for 
disturbance/ 
harassment 

Lease parcel acres 
outside NSO areas 

17,296 7,573 0 

* Because habitat effectiveness was calculated at the unit and subunit levels and the placement of the roads is not 
certain, the percentages are not quantifiable; qualitatively alternative 2 would have more impact from roads than 
alternative 3. 

NSO= no surface occupancy; PFA = post-fledging family area. 
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Surface Water Resources 
Introduction 
This analysis provides a comparison of effects between alternatives of activities expected to 
potentially influence watershed, stream, and riparian functions, including wetlands and surface 
water quality. 

Regulatory Framework 
Bridger-Teton Forest Plan 
There are a variety of forestwide goals, prescriptions, standards, and guidelines in the forest plan 
relevant to water resources. These include goals that ensure needed quantities of clean water; 
minimize the loss of resources from road construction; protect fish, wildlife, soil, water and air; 
and provide guidance for the management of access roads (forest plan, pages 133, 136-137 and 
139-140). 

Desired Conditions 
The following desired future condition for surface water resources was determined based on 
forest plan desired future conditions (USDA Forest Service 1990) and local standard desired 
conditions established in previous watershed reports (Simon 2009): 

• Streams are able to adjust their channel morphology and gradient, over a period of time, to 
transport the water, wood, and sediment being delivered to them. 

• Streams are naturally resilient to disturbance (that is, recovering without human 
intervention). 

• Channel cross-section form would generally be maintained, even with lateral migration of 
the channel. Instream levels of fine sediment would be within a natural range except for 
short periods of time after disturbance. Streambank stability would reflect stream type and 
potential for recovery from disturbance. 

• Riparian areas (including floodplains) and wetlands would store and release enough water 
to maintain natural conditions of groundwater and stream flow that are essential for wetland 
integrity. 

• Riparian and wetland vegetation composition would reflect the geomorphic setting and site 
potential, providing for a variety of habitats. Vegetative cover and root-mass on channel 
banks, wetland areas, floodplains, and shorelines would be sufficient to catch sediment, 
dissipate stream energy during floods, stabilize stream banks to maintain channel form and 
reduce excessive bank erosion, and promote floodplain development. 

• Flood waters would be able to access the active floodplain during normal high discharges, 
approximately every 2 out of 3 years on average where there are no droughts (that is, 
channels are not down-cut). 

• Surface water quality on National Forest lands would meet state water quality standards via 
support of designated uses for established Surface Water Classes and via meeting 
established criteria for maximum pollutant concentrations and other water quality 
conditions necessary to maintain those uses (Water Quality Rules and Regulations, 
Wyoming Surface Water Quality Standards, Implementation Policies for Antidegradation, 
Mixing Zones, and Dilution Allowances, turbidity, Use Attainability Analysis) (WDEQ 
2013). 
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Laws, Regulations and Other Direction Relevant to Surface Water Resources 
Federal Laws 
The Federal Water Pollution Control Act of 1972 (Public Law 92-500) as amended in 1977 
(Public Law 95-217) and 1987 (Public Law 100-4) is also known as the Federal Clean Water 
Act. This Act provides the structure for regulating pollutant discharges to waters of the United 
States. As stated in Section 101 of the Act, the objective of the Act is “…to restore and maintain 
the chemical, physical, and biological integrity of the Nation’s waters.” Control of point and 
nonpoint sources of pollution are among the means to achieve the stated objective. The U.S. 
Environmental Protection Agency administers the Act, but many permitting, administrative, and 
enforcement functions are delegated to State governments. In Wyoming, the designated agency is 
the Wyoming Department of Environmental Quality (WDEQ 2013). 

Certain sections of the Clean Water Act have special importance in management of nonpoint 
source pollution. Sections 208 and 319 of the Act recognize the need for control strategies for 
nonpoint source pollution. 

Section 305(b) of the Act requires states to assess the condition of their waters and produce a 
biennial report summarizing the findings. 

Waterbodies that have water quality determined to be either impaired (not fully meeting water 
quality standards) or threatened (likely to violate standards in the near future) are compiled by 
Wyoming Department of Environmental Quality in a separate list under section 303(d) of the Act. 
This list must be submitted to the Environmental Protection Agency every 2 years. Waterbodies 
on the 303(d) list (known as “water quality limited” waters) are to be targeted, and scheduled, for 
development of water quality improvement strategies on a priority basis. These strategies are in 
the form of total maximum daily loads, which technically consist of the quantity of pollutants that 
may be delivered to a waterbody without violating water quality standards. In practice they are 
plans to improve water quality in a listed waterbody until water quality standards are met (until 
designated uses are fully supported). 

Section 404 of the Act outline the permitting process for discharging dredged or fill material into 
waters of the United States, including wetlands. The U.S. Army Corps of Engineers administers 
the 404 program. Under section 401 of the Act, States and tribes may review and approve, set 
conditions on, or deny Federal permits (such as 404 permits) that may result in a discharge to 
State or tribal waters, including wetlands. 

Executive Orders 
Executive Order 11988, Floodplain Management requires that agencies avoid, to the extent 
possible, adverse impacts associated with occupancy and modification of floodplains. It applies to 
all floodplain locations, as a minimum to areas in the 100-year, or base, floodplain. 

Executive Order 11990, Protection of Wetlands states that agencies shall minimize destruction, 
loss, or degradation of wetlands and shall preserve and enhance their natural and beneficial 
values. Agencies are to avoid construction in wetlands unless it is determined that there is no 
practicable alternative, and assure all practicable measures are taken to minimize harm to 
wetlands. 
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State Laws 
Wyoming Environmental Quality Act (Title 35, Chapter 11, Wyoming Code) 
The stated policy and purpose of this Act is to:  

. . .enable the state to prevent, reduce and eliminate pollution; to preserve, and enhance 
the air, water and reclaim the land of Wyoming; to plan the development, use, 
reclamation, preservation and enhancement of the air, land and water resources of the 
state; to preserve and exercise the primary responsibilities and rights of the state of 
Wyoming; to retain for the state the control over its air, land and water and to secure 
cooperation between agencies of the state, agencies of other states, interstate agencies, 
and the Federal government in carrying out these objectives. (35-11-102) 

Article 3 of the Act lists prohibited acts related to water quality and describes the duties and 
authorities of the Department of Environmental Quality, Water Quality Division. Among the 
duties are the development and enforcement of State water quality standards described in detail in 
the “Water Quality Rules and Regulations” (chapters 1 to 23). 

Memorandum of Understanding 
There is a Memorandum of Understanding between the USDA Forest Service (Rocky Mountain 
Region and Intermountain Region) and the Wyoming Department of Environmental Quality. This 
memorandum was signed in May 2011 and remains in effect until it is formally terminated. 

The purpose of the document is to “promote effective cooperation between the Forest Service and 
WDEQ in protecting water quality and designated uses…” This memorandum is still in effect 
(Simon 2015 Pers. comm.). 

Under the memorandum, the Forest Service agrees to provide Wyoming Department of 
Environmental Quality the opportunity to comment on projects and activity plans that have the 
potential to affect water quality. The Forest Service further agrees to monitor implementation and 
effectiveness of best management practices, and to share information with the Department. 

State Water Quality Standards 
The State of Wyoming’s best management practices are voluntary, preferred, measures to protect 
soil and water quality. However, as stated in the Wyoming Nonpoint Source Management Plan 
Update (WDEQ 2013), “If violations of the state’s Water Quality Standards occur, and best 
management practices have not been implemented, the [Water Quality Division of Wyoming 
DEQ] has the legal authority to take enforcement action…” (p. 4). Proper application of best 
management practices, and documentation of their use, meets the State’s requirements for 
nonpoint source pollution control to meet state water quality standards. 

Forest Service Best Management Practices 
Forest Service Soil and Water Conservation Practices, or best management practices, have been 
designed to protect and restore soil and watershed resources. Best management practices have 
been certified by the Wyoming Department of Environmental Quality and approved by the 
Environmental Protection Agency as the most effective way to protect water quality from impacts 
stemming from nonpoint sources of pollution. Throughout the Forest Service, best management 
practices have been developed over time based on research, monitoring, and modification, to 
ensure the measures are effective (Burroughs and King 1985; Burroughs 1990; Seyedbagheri 
1996; Schuler and Briggs 2000).  
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The Forest Service uses best management practices as mandatory minimum measures for 
protecting watershed resources, generally exceeding them. Use of best management practices, as 
described in practices found in FSH 2509.22, is required under the Memorandum of 
Understanding between the Forest Service and the State of Wyoming as part of the Forest’s 
responsibility as the Designated Water Quality Management Agency on National Forest System 
lands. 

The following best management practices, taken from the Forest Service National Core Best 
Management Practices handbook (April 2012) would be incorporated into the planning and 
design at the site-specific environmental analysis of the future application for permit to drill 
stage: 

• Plan-3 Aquatic Management Zone Planning 
• AqEco-2. Operations in Aquatic Ecosystems 
• Road-2. Road Location and Design 
• Road-3. Road Construction and Reconstruction 
• Road-4. Road Operations and Maintenance 
• Road-6. Road Storage and Decommissioning 
• Road-7. Stream Crossings 
• Road-10. Equipment Refueling and Servicing 

Forest Service Manual 
The Forest Service Manual on Water Resources Management (sections 2532.02 and 2532.03) 
describe the objectives and policies relevant to protection (and, where needed, improvement) of 
water quality on National Forest System lands so that designated beneficial uses are protected. 
Guidelines for data collection activities (inventory and monitoring) are also described. 

The Soil and Water Conservation Practices section of the Manual (2509.22) describes the policies 
and objectives relevant to soil and water conservation practices, the practices themselves and 
directs the Forest Service to implement these measures as a means of preventing or mitigating 
nonpoint source pollution. 

Methodology  
For this analysis, potential environmental effects on surface waters can only be determined at a 
programmatic landscape scale due to the necessarily broad level predictions of oil and gas 
activities described in the reasonably foreseeable development scenarios for each of the proposed 
leasing alternatives (as described in chapters 1 and 2). Until site-specific information is available 
(that is, exploratory well sites, road locations or details garnered from an application for permit to 
drill) it is difficult to determine site-specific effects upon surface water by watershed (such as tons 
of sediment, location and number of stream crossings, location of roads, exact acres and location 
of wetlands and riparian areas disturbed, and so forth). Available information is limited to the 
reasonably foreseeable development scenarios including the projected number of exploratory and 
development wells and pads and miles of new or reconstructed road for the entire project area not 
within no-surface-occupancy areas or within 1 mile from the edge of no-surface-occupancy areas. 

To estimate the effects of each of the alternatives, the primary impacts to surface water resources 
were determined to be potential disturbance by watershed to streams, riparian and wetland 
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resources, and upland watershed areas related to exploration and development wells, road 
construction and reconstruction. 

The reasonably foreseeable development scenarios for each alternative were used to estimate the 
miles of road per projected wells, as well as the estimated acres of short-term and long-term 
disturbance. The proposed alternative stipulations and mitigation measures were then taken into 
account. It was then determined how many lease parcels existed per watershed and the 
appropriate maximum case disturbance values were garnered for both upland areas and riparian 
and wetland areas. From these values, qualitative determinations of effects were determined 
through best available science. 

Watersheds and 6th-field Watersheds 
Throughout this section, the term “6th-field watershed” is used. This term refers to watersheds of 
a specific size, which for this project, are between approximately 17,000 to 48,000 acres. The 
“6th-field” refers to a watershed’s level within a hierarchy of larger and smaller watersheds, with 
each level of watershed identified by a hydrologic unit code. Sixth-field watersheds generally 
contain one or more smaller drainages. 

Information Sources  
Surface water resource baseline conditions were determined using the following information 
sources: 

• Watershed Classification and Assessment Tracking (WCAT) data 
• Wyoming Department of Environmental Quality water quality data 
• Wyoming RIVPACS35 and Stream Integrity Index (WSII) data 
• Wyoming Habitat Assessment Methodology (WHAM) level I survey data 

The best available science, including geographic information system (GIS) data, as well as the 
most current literature was used to further support project analysis. 

Additional Information Sources Reviewed  
The U.S. Department of the Interior, Bureau of Land Management (BLM) used the Automated 
Geospatial Watershed Assessment modeling tool to identify areas within their proposed LaBarge 
Platform Exploration and Development Project (LaBarge Platform project) most susceptible to 
land-use change from the proposed oil and gas drilling activities associated with the LaBarge 
Platform project (USDI BLM 2014). The initial proposed LaBarge Platform Project was a large-
scale oil and gas project that would have resulted in the drilling of up to 838 wells on 463 new 
well pads. The initial proposed LaBarge Platform project area includes 4 of 15 of the Wyoming 
Range Oil and Gas leasing project area watersheds and approximately 17 percent of the land base 
within the proposed parcels. In March 2015, the LaBarge Platform project was significantly 
reduced from 838 wells down to 31 wells. 

                                                      
35 River Invertebrate Prediction and Classification System (RIVPACS) is a system for assessing water quality in 

freshwater rivers based on the macroinvertebrate species found at the study site. The species found at the reference 
sites collectively make up the species assemblage for that site and are the basis for a statistical comparison between 
reference sites and nonreference sites. 
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The Automated Geospatial Watershed Assessment modeling tool is a geographic information 
system interface that automates the running of the Soil and Water Assessment Tool36 and 
KINEROS237 watershed runoff and erosion simulation models that enables users to model and 
assess watersheds at multiple temporal (time) and spatial scales (small or large complex 
watersheds) (USDI BLM 2014). 

In the LaBarge Platform Project, Automated Geospatial Watershed Assessment modeling tool was 
used to: 

• Determine estimates of surface runoff and stream channel discharge (stream flow) within 
eight defined Watershed Modeling Units under existing development conditions; 

• Predict surface runoff and stream flow within the Watershed Modeling Units based on 25 
percent surface disturbance randomly distributed throughout the Watershed Modeling Units 
within the LaBarge Platform Project boundaries; 

• Predict surface runoff and stream discharge within the Watershed Modeling Units based on 
40 percent surface disturbance randomly distributed throughout the Watershed Modeling 
Units within the LaBarge Platform Project boundaries; and, 

• Identify areas where monitoring and/or more extensive mitigation activities should be 
focused or areas that should be avoided. 

In reviewing the LaBarge Platform Project Automated Geospatial Watershed Assessment 
modeling tool analysis, we determined that the results do not correspond to the Wyoming Oil and 
Gas Leasing Project analysis because: 

1. The scope of the LaBarge Platform project in relation to the Wyoming Range Oil and 
Gas project is not comparable. 

2. Watershed Modeling Units used for the LaBarge Platform project Automated 
Geospatial Watershed Assessment modeling tool project did not align with selected 
watershed units used by the Forest Service for the Wyoming Oil and Gas leasing 
Project. The LaBarge Platform project watershed units go from headwater streams that 
start in the Wyoming Range to the Green River. The Wyoming Oil and Gas watersheds 
focus on headwater areas within the Wyoming Range primarily on Forest Service lands. 

Because of this, we determined that the use of this model would be more appropriate and 
valuable if project infrastructure (oil and gas pads, roads, etc.) are proposed and can be defined 
at a site-specific scale. 

                                                      
36 The Soil and Water Assessment Tool (SWAT) is a continuous time model that operates on a daily time step at basin 

scale. The objective of such a model is to predict the long-term impacts in large basins of management and also 
timing of agricultural practices within a year (i.e., crop rotations, planting and harvest dates, irrigation, fertilizer, and 
pesticide application rates and timing). It can be used to simulate at the basin scale water and nutrients cycle in 
landscapes whose dominant land use is agriculture. It can also help in assessing the environmental efficiency of best 
management practices and alternative management policies. SWAT uses a two-level disaggregation scheme; a 
preliminary subbasin identification is carried out based on topographic criteria, followed by further discretization 
using land use and soil type considerations. Areas with the same soil type and land use form a Hydrologic Response 
Unit, a basic computational unit assumed to be homogeneous in hydrologic response to land cover change. 

37 The kinematic runoff and erosion model (KINEROS) is an event oriented, physically based model describing the 
processes of interception, infiltration, surface runoff and erosion from small agricultural and urban watersheds. 
http://www.tucson.ars.ag.gov/kineros/  

http://www.tucson.ars.ag.gov/kineros/


Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

351 

Affected Environment 
Existing Condition 
The following sections describe the existing condition of the affected environment for surface 
water resources in the Wyoming Oil and Gas project area and include the following: watersheds 
and 6th-field watersheds, watershed condition, municipal watersheds, climate, geology, water 
quality, stream flow characteristics, and riparian resources. 

Project area watershed boundaries were identified from the Bridger-Teton National Forest 
Geographic Information Systems data. For hydrological analysis purposes, watershed effects 
were evaluated and presented for each 6th-field watershed involved with the project area. 
Watersheds were considered to be associated with the oil and gas project if any portion of their 
land base was located in the defined 39,490-acre project area boundary. The project area lies 
within portions of 15 6th-field watersheds, as listed in table 96 and displayed in figure 53. Project 
area 6th-field watersheds consist of National Forest System lands with other lands managed by the 
Bureau of Land Management, State of Wyoming, and private landowners. 

Table 96. Sixth-field watersheds found within the project area 

6th-field Watershed (Hydrologic Unit Code) 

6th-field 
Watershed  
Total Acres 

Project Area 
Acres in 6th-

field 
Watershed 

Project Area 
Percent of 6th-

field 
Watershed 

Hoback River-Kilgore Creek (170401030302) 22,247 25 0.1 

Muddy Creek-Hoback River (170401030304) 18,772 118 0.6 

Middle Beaver Creek (140401010301) 29,276 2,743 9.4 

Hoback River-SF Hoback River (170401030301) 24,792 523 2.1 

South Beaver Creek (140401010303) 41,614 13,587 32.7 

Upper Horse Creek-Green River (140401010501) 36,462 6,609 18.1 

Lower Horse Creek-Green River (140401010503) 47,508 2,365 5.0 

South Horse Creek (140401010502) 27,573 2,067 7.5 

North Fork Sheep Creek (170401030504) 17,496 141 0.8 

Upper North Cottonwood Creek (140401010603) 36,647 5,531 15.1 
Upper South Cottonwood Creek (140401010601) 30,564 234 0.8 
Upper North Piney Creek (140401010802) 37,797 1,033 2.7 
LaBarge Creek-Coyote Park Creek (140401011101) 25,982 187 0.7 
South Piney Creek-Green River (140401010807) 33,518 3,685 11.0 
LaBarge Creek-Turkey Creek (140401011102) 25,862 640 2.5 
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Figure 53. Sixth-field watersheds (denoted as HUC6) in relation to proposed project area lease parcels 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

353 

Watershed Condition 
Forest Service Manual 2521.1 (USDA Forest Service 2004) directs each national forest to 
establish watershed condition and assign a designated watershed condition class rating. The 
watershed condition classes are determined through a process where a series of attributes are 
rated and averaged for each indicator of watershed health. The results are then compiled for 
watershed process categories, such as “aquatic physical” and then a watershed condition class is 
determined by adding together weighted averages (table 97). 

Table 97. Summary of watershed condition classes and definitions  
Watershed Condition 

Class  Watershed Condition Class Definition 
Watershed Condition Class 
1  
(Functioning properly - 
good) 

Watersheds exhibit high geomorphic, hydrologic and biotic integrity 
relative to their natural potential condition. The drainage network is 
generally stable. Physical, chemical, and biologic conditions suggest 
that soil, aquatic, and riparian systems are predominantly functional in 
terms of supporting beneficial uses. 

Watershed Condition Class 
2 (Functioning at risk - fair) 

Watersheds exhibit moderate geomorphic, hydrologic, and biotic 
integrity relative to their natural potential condition. Portions of the 
drainage network may be unstable. Physical, chemical, and biologic 
conditions suggest that soil, aquatic, and riparian systems are at risk in 
being able to support beneficial uses. 

Watershed Condition Class 
3 (Impaired function - poor) 

Watersheds exhibit low geomorphic, hydrologic, and biotic integrity 
relative to their natural potential condition. A majority of the drainage 
network may be unstable physical, chemical, and biologic conditions 
suggest that soil, aquatic, and riparian systems do not support 
beneficial uses. 

Table 98 and figure 54 show the overall watershed condition class for all watersheds within the 
project area as determined in 2010. At that time, the majority of project area watersheds were 
functioning properly (class 1) with four watersheds functioning at risk (class 2). South Beaver 
Creek watershed was determined to be functioning at risk with poor ratings under water quantity, 
aquatic biota, and rangeland indicators. Issues concerned road maintenance, flow characteristics, 
and culverts needing maintenance and possibly replacement. Similarly the Upper Horse Creek-
Green River watershed was determined to be functioning at risk with a rangeland indicator poor 
rating and most of the other indicators rated as fair. Issues concerned road maintenance and flow 
characteristics in this watershed. The Lower Horse Creek-Green River watershed was determined 
to be functioning at risk with poor ratings under water quantity, aquatic biota, and rangeland 
indicators. Issues concerned flow characteristics, channel shape and function, riparian vegetation, 
and road maintenance in this watershed. Finally the South Horse Creek watershed was 
determined to be functioning at risk with a rangeland indicator poor rating and most of the other 
indicators rated as fair. A number of issues were identified in this watershed. Roads were 
identified as a problem, as were weeds, habitat fragmentation, soil erosion and mass wasting 
(including gullying along an old sheep driveway), impacts to stream channels, and impacts in 
riparian areas. 

In 2012, the 64,220-acre Fontenelle and the 688-acre Chall Creek fires burned in project area 
watersheds. Because of this, the watershed condition class of certain project area watersheds has 
been impacted negatively. After assessing the location of these fires and the acres that burned per 
watershed, we have determined that both the LaBarge Creek-Coyote Park Creek watershed and 
the South Piney Creek-Green River watershed, previously considered class 1 watersheds in 2010, 
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should be evaluated as class 2 watersheds under the current watershed condition framework. This 
determination is due to the 6,754 acres that burned in the LaBarge Creek-Coyote Park Creek 
watershed in the Fontenelle Fire and the 27,656 acres that burned in the South Piney Creek-Green 
River watershed in the Fontenelle Fire. For cumulative effects purposes these watersheds will be 
considered as class 2 watersheds. 

Table 98. Existing watershed condition classes for project area watersheds 
6th-field Watershed (Hydrologic Unit Code) Watershed Condition Class 
Hoback River-Kilgore Creek (170401030302) Class 1 
Muddy Creek-Hoback River (170401030304) Class 1 
Middle Beaver Creek (140401010301) Class 1 
Hoback River-South Fork Hoback River (170401030301) Class 1 
South Beaver Creek (140401010303) Class 2 
Upper Horse Creek-Green River (140401010501) Class 2 
Lower Horse Creek-Green River (140401010503) Class 2 
South Horse Creek (140401010502) Class 2 
North Fork Sheep Creek (170401030504) Class 1 
Upper North Cottonwood Creek (140401010603) Class 1 
Upper South Cottonwood Creek (140401010601) Class 1 
Upper North Piney Creek (140401010802) Class 1 
LaBarge Creek-Coyote Park Creek (140401011101) Class 2 
South Piney Creek-Green River (140401010807) Class 2 
LaBarge Creek-Turkey Creek (140401011102) Class 1 

Municipal Watersheds 
No municipal watersheds, per the definition in the Forest Service Manual (FSM) 2542 (USDA 
Forest Service 2007), are associated with the project area (Simon 2015). Therefore there will be 
no further discussion of municipal watersheds in this analysis. 

Climate 
The Merna weather station, (Station 486165, Western Regional Climate Center 2015) is the 
closest historical weather station to the project area. The station collected precipitation data from 
1963 until 1988. It was located in Merna, WY at an elevation of 7,710 feet. Although data has not 
been collected at this location since 1988, the data is relevant in that it gives a representative 
picture of the precipitation and temperature for the project area. The coldest month at this station 
is January, where the average minimum temperature is 3.6 degrees Fahrenheit and the average 
maximum temperature is 26.5 degrees Fahrenheit. In contrast, the warmest month in the area is 
July, when the average minimum temperature is 39.3 degrees Fahrenheit and the average 
maximum temperature is 72.9 degrees Fahrenheit. Average annual precipitation is approximately 
15.2 inches. The wettest month, on average, occurs in January (1.57 inches) while the driest 
month occurs in April (0.78 inches). The area receives approximately 99 inches of snow per year. 
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Figure 54. Watershed condition class ratings for project area watersheds 
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There are four SNOTEL sites within close proximity of the project area. The Blind Bull site (353) 
sits at an elevation of 8,650 feet in the headwaters of the North Horse Creek drainage and has 
been operational since 1978. The Triple Peak site (831) sits at an elevation of 8,500 feet just south 
of the headwaters of the South Fork of South Cottonwood Creek and has been operational since 
1985. The Spring Creek Divide site (779) sits at an elevation of 9,000 feet just west of the 
headwaters to South Piney Creek and has been operational since 1978. The Snider Basin site 
(765) sits at an elevation of 8,060 feet and is situated just east of the Spring Creek Divide site. It 
has been operational since 1980. Climate data from these sites indicates that precipitation 
amounts are highest from November through February, when the majority of the precipitation is 
received in the form of snow. Precipitation, generally in the form of rain, is lowest from June 
through August. Because no hydrologic modeling will be conducted for this project, detailed 
snow data will not be presented here. Should the reader need detailed data, that information can 
be found at the following Web site: http://www.wcc.nrcs.usda.gov/snow/ 

Geology  
The project area is located in the Wyoming Range, immediately north of Fossil Basin and west of 
the Green River Basin. Structurally, the project falls within the overthrust belt of the Rocky 
Mountains. Structural deformation beginning in the late Jurassic Period and extending into the 
early Eocene Epoch produced folds overturned to the east. Accompanying the development of 
these folds were thrust faults found to dip gently to the west.  

Water Quality 
GIS data available from the Environmental Protection Agency for the State of Wyoming indicates 
that the latest 2012 assessment of waters show no 303(d)-listed streams within or immediately 
downstream from the project area (WDEQ 2012). 

Streams in Wyoming are assigned classifications depending on their designated uses. The water 
classifications contained in this document are based upon the provisions of Chapter 1 of the 
Wyoming Water Quality Rules and Regulations - Surface Water Standards, specifically Sections 
4, 33, 34, 35 (WDEQ 2007). 

Streams within the project area are predominantly class 2AB and class 3B waters. According to 
the Wyoming Department of Environmental Quality: 

 “Class 2AB waters are those known to support game fish populations or spawning and 
nursery areas at least seasonally and all their perennial tributaries and adjacent wetlands 
and where a game fishery and drinking water use is otherwise attainable. Class 2AB 
waters are also protected for nongame fisheries, fish consumption, and aquatic life other 
than fish, primary contact recreation, wildlife, industry, agriculture and scenic value 
uses.”  

Class 3B waters are tributary waters including adjacent wetlands that are not known to support 
fish populations or drinking water supplies and where those uses are not attainable. These waters 
are intermittent and ephemeral streams with sufficient hydrology to normally support and sustain 
communities of aquatic life including invertebrates, amphibians, or other flora and fauna which 
inhabit waters of the state at some stage of their life cycles. In general, 3B waters are 
characterized by frequent linear wetland occurrences or impoundments within or adjacent to the 
stream channel over its entire length. Table 99 summarizes designated uses for streams within the 
project area (WDEQ 2014). 
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Table 99. Summary of streams with supported designated uses for class 2AB and class 3B waters 
within project area watersheds 

Stream Class 2AB Class 3B 
South Fork Hoback River Yes No 
South Beaver Creek Yes No 
Dry Beaver Creek Yes No 
Buck Creek No Yes 
Lead Creek Yes No 
North Horse Creek Yes No 
Mill Creek Yes No 
Spring Creek Yes No 
Maki Creek Yes No 
Sjhoberg Creek Yes No 
Ole Creek Yes No 
Hardin Creek Yes No 
North Cottonwood Creek Yes No 
Irene Creek Yes No 
South Cottonwood Creek Yes No 
Lander Creek Yes No 
Apperson Creek Yes No 
South Fork Bare Creek Yes No 
South Piney Creek Yes No 
Coal Creek Yes No 
Spring Creek Yes No 

Wyoming River Invertebrate Prediction and Classification System 
and Stream Integrity Index 
The project area is located in the Sedimentary Mountain Bioregion for Wyoming Department of 
Environmental Quality bioassessment purposes, using the Wyoming River InVertebrate 
Prediction and Classification System (WY RIVPACS; WDEQ 2012a) and the Wyoming Stream 
Integrity Index (WDEQ 2011) assessment methodologies. Ratings from the two methodologies 
are used in combination to arrive at a narrative designated use support rating. Six sites have 
previously been evaluated within project area watersheds: two between Bald Hornet Creek and 
Indian Creek on LaBarge Creek (1997 and 2006), one near Spring Creek (2008), one near Upper 
LaBarge Creek (2008), one near North Horse Creek near Rowdy Creek (2002), and one on North 
Horse Creek above Spring Creek (2001). The combined rating for all sites except the 2006 
LaBarge site was “full support,” but the rating for the LaBarge Creek site was 
“partial/nonsupport.” This site is located in the northwest quarter of section 24 of Township 28 
North, Range 116 West. This means that water quality standards were being met to support all 
designated uses at five of the six sites, but that it was not clear if water quality standards were 
being met to support all designated uses at the LaBarge site. 

Water Quality Summary 
Overall, when combining the Wyoming Department of Environmental Quality 2012 303(d) list 
with their bioassessment data, we have determined current surface water quality in project area 
watersheds is of high quality with areas of localized impacts. 
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Stream Flow Characteristics 
There are no U.S. Geological Survey stream gaging stations directly within the project area. 
However, U.S. Geological Survey station 0918850 (Green River at Warren Bridge near Daniel, 
WY)38 and station 09205000 (New Fork River near Big Piney, WY)39 are located immediately 
east of the project area and can be used to provide an indication of general stream flow trends. 
Due to the programmatic scale of this analysis, no detailed streamflow or sediment modeling was 
conducted. Therefore, detailed flow values (2, 5, 10, 25, 50, and 100-year flow events) for these 
drainages are unnecessary for analysis in the “Environmental Consequences” section of this 
report. Within the project area, flows generally peak in the spring due to snowmelt. Low base 
flows typically occur in the summer as temperatures increase and continue on into winter when 
temperatures decrease, and precipitation tends to occur as snowfall. 

Riparian Resources 
Riparian vegetation plays an important role in maintaining habitat for fisheries and aquatic 
species and to filter sediment and other potential water quality contaminants. Riparian vegetation 
provides root strength, which resists erosion and helps maintain channel form, particularly in low-
gradient alluvial valleys. Riparian vegetation provides stream channel roughness, which reduces 
flow velocities during high flow conditions and encourages sediment deposition on the banks. 
Shade provided by streamside vegetation shelters streams from solar heating and effects levels of 
primary production, which can affect macroinvertebrate community composition. For analysis 
purposes, riparian vegetation was mapped for the 30 parcels proposed for this project. The acres 
(approximately 2,962 acres), by 6th-field watershed are shown in table 100, figure 55 and figure 
56. 

Table 100. Mapped riparian acres within the 32 individual parcels proposed for the project 
6th-field Watershed (Hydrologic Unit Code) Riparian Acres 
Hoback River-Kilgore Creek (170401030302) 0 
Muddy Creek-Hoback River (170401030304) 0 
Middle Beaver Creek (140401010301) 182 
Hoback River-SF Hoback River (170401030301) 0 
South Beaver Creek (140401010303) 650 
Upper Horse Creek-Green River (140401010501) 1,026 
Lower Horse Creek-Green River (140401010503) 223 
South Horse Creek (140401010502) 13 
North Fork Sheep Creek (170401030504) 0 
Upper North Cottonwood Creek (140401010603) 318 
Upper South Cottonwood Creek (140401010601) 362 
Upper North Piney Creek (140401010802) 5 
LaBarge Creek-Coyote Park Creek (140401011101) 0 
South Piney Creek-Green River (140401010807) 183 
LaBarge Creek-Turkey Creek (140401011102) 0 
Total 2,962 

                                                      
38 http://waterdata.usgs.gov/wy/nwis/uv/?site_no=09188500  
39 http://waterdata.usgs.gov/usa/nwis/uv?site_no=09205000  

http://waterdata.usgs.gov/wy/nwis/uv/?site_no=09188500
http://waterdata.usgs.gov/usa/nwis/uv?site_no=09205000
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Figure 55. Mapped riparian areas within the northern lease parcels of the proposed project area 
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Figure 56. Mapped riparian areas within the southern lease parcels of the proposed project area 
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Further, riparian areas were evaluated within the project area watersheds based using data 
collected under the Wyoming Habitat Assessment Methodology (WHAM) level I survey (Quist et 
al. 2005). The level I assessment is a rapid process that provides a characterization of upland, 
riparian, and aquatic habitat conditions. The protocol is designed to identify potential problems 
and management opportunities in a watershed. This is a visual survey that involves walking a 
perennial stream from the mouth of the stream, or the national forest boundary, to its headwaters. 
Stream condition class was assigned based on surveyor’s evaluation of the following criteria:  

1. Riparian functioning – riparian area is functioning to capture sediment and maintain high 
water table, riparian area has a diversity of vegetation that is capable of slowing high 
flows and protecting and stabilizing the banks;  

2. Hydric soils present – soils saturated with water are present indicating that the stream is 
not incised;  

3. Riparian vegetation recruitment – saplings and young woody plants are present in the 
reach; and  

4. Bank erosion – the fraction of the length of the bank that shows evidence of recent 
erosion and that would be susceptible to further erosion under high-flow conditions. 

Riparian condition class was assigned at the reach level using the WHAM data set. The criteria 
for determining riparian condition class using this data set is as follows. 

Class I: Less than 25 percent bank erosion and at least three of the following: 

• Less than 10 percent bank erosion 
• Riparian functioning 
• Hydric soils present 
• Riparian vegetation recruitment 

Class II: Less than 50 percent bank erosion and at least two of the following: 

• Less than 25 percent bank erosion 
• Riparian functioning 
• Hydric soils present 
• Riparian vegetation recruitment 

Class III: At least 50 percent or more bank erosion and fails to meet two of the following: 

• Less than 25 percent bank erosion 
• Riparian functioning 
• Hydric soils present 
• Riparian vegetation recruitment 

Based on these criteria, out of 148.4 miles of stream located within proposed project leases, 29.9 
miles were class I, 6.4 miles were class II, and 5.5 miles were in class III condition. 

Approximately 106.6 miles of stream within proposed parcels were not assessed. Streams with 
class III condition include one reach of North Horse Creek, an unnamed tributary of North Horse 
Creek, and a reach of Lead Creek. Streams with class II reaches include Little Maki Creek, Dry 
Beaver Creek, and North Horse Creek downstream from the class III reach. Figure 57 shows the 
location of the level I survey locations and the condition class ratings assigned. 
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Figure 57. Location of Wyoming Habitat Assessment Methodology level I survey data within the 
project area 
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Environmental Consequences 
Alternative 1: No Action/No Leasing 
Under the no-action/no leasing alternative, effects on surface water resources including streams, 
wetlands, riparian areas, watershed function, and water quality would remain at or near their 
current levels. Within the proposed parcels, there would be no removal of upland or streambank 
vegetation and no alteration to hillslopes, floodplains, or stream channels from new lease 
authorizations. However, there are existing leases within the Wyoming Range and access to those 
leases could involve road construction or reconstruction across the involved parcel lands. This 
would be guided by relevant forest plan direction (i.e., fish passage, sensitive travel routes, 
natural drainage channels, soil management, streamside roads standards (forest plan, pages 121-
144) and road density standards by desired future condition (forest plan, pages 153-246). Even 
with these road construction and reconstruction activities, the overall potential for impacts to 
streams, wetlands, riparian areas, watershed function and increased sediment to streams would 
not change, nor would the volume or timing of peak flows. Water and sediment yields to project 
area watersheds are expected to continue at current rates over the short and long terms. 

Alternative 2: Authorize Leasing in Accordance 
with Forest Plan Leasing Availability Decision (the Proposed Action) 
Direct and Indirect Effects 
There would be no direct effect from authorizing leasing. This analysis will compare potential 
indirect effects between alternatives on water quality and riparian and wetland resources. Table 
101 summarizes the comparison of effects to surface water resources from alternative 2. 

Sediment Potential from Disturbance 
For alternative 2, the greatest amount of disturbance that could occur per 6th-field watershed, as 
per the reasonably foreseeable development scenario estimates is 107 short-term acres and 47 
long-term acres. For alternative 2 we took the maximum amount of disturbance that could occur 
by watershed (107 acres) and divided by the total amount of watershed acres and developed the 
maximum percent of watershed disturbance that could occur under alternative 2. If less than 107 
acres of potential lease parcel was located within a particular watershed, we used the actual 
number. 

From table 101, the greatest percent increase in disturbance could occur in the South Horse Creek 
(140401010502), Middle Beaver Creek (140401010301) and LaBarge Creek-Turkey Creek 
(140401011102) watersheds. The increase would be approximately 0.4 percent. This overall 
disturbance increase is small and would not likely affect overall watershed function should 
mitigation measures for access and watershed and suggested best management practices be 
implemented after site-specific environmental analysis occurs. We believe there is the potential 
for localized site-specific effects to occur on the landscape but they would not be outside the 
natural variability that occurs in the Wyoming Range. Surface disturbance effects would not be 
unlike a less than 100-acre high-intensity wildfire or a 100-acre clear cut or vegetation 
management project. 

Further, our disturbance estimates assume that all disturbance acres would occur in a single 
project watershed. In reality, the 107 acres of estimated disturbance would occur over the entire 
project area and be distributed over 15 separate watersheds. Therefore, our estimates are 
artificially elevated for analysis purposes and actual disturbance would be less than what is 
predicted in table 101. 
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Table 101. Summary of effects by resource indicators and measures for alternative 2  
Resource 
Element 

Resource 
Indicator Measure Data for 6th-field Watershed (Hydrologic Unit Code) 

Water quality/ 
watershed 
function  

Sediment 
potential 

Maximum 
Percent of 
watershed 
that could 
be affected 
by 
disturbance 

Hoback River-Kilgore Creek (170401030302) – 0% 
Muddy Creek-Hoback River (170401030304) – 0% 
Middle Beaver Creek (140401010301) – 0.4% 
Hoback River-SF Hoback River (170401030301) – 0% 
South Beaver Creek (140401010303) – 0.3% 
Up Horse Creek-Green River (140401010501) – 0.3% 
Lo Horse Creek-Green River (140401010503) – 0.2% 
South Horse Creek (140401010502) – 0.4% 
North Fork Sheep Creek (170401030504) – 0% 
Up North Cottonwood Creek (140401010603) – 0.3% 
Up South Cottonwood Creek (140401010601) – 0.2% 
Up North Piney Creek (140401010802) – 0.3% 
LaBarge Creek-Coyote Park Creek (140401011101) – 
0.3% 
South Piney Creek-Green River (140401010807) – 0.3% 
LaBarge Creek-Turkey Creek (140401011102) – 0.4% 

Water quality/ 
watershed 
function  

Sediment 
potential 

Maximum 
increase in 
road density 
(miles per 
square mile) 
by 6th-field 
watershed 
from the 
project.  

Hoback River-Kilgore Creek (170401030302) – 0.1 
Muddy Creek-Hoback River (170401030304) – 0.2 
Middle Beaver Creek (140401010301) – 0.1 
Hoback River-SF Hoback River (170401030301) – 0.1 
South Beaver Creek (140401010303) – 0.1 
Up Horse Creek-Green River (140401010501) – 0.1 
Lo Horse Creek-Green River (140401010503) – 0.1 
South Horse Creek (140401010502) – 0.1 
North Fork Sheep Creek (170401030504) – 0.2 
Up North Cottonwood Creek (140401010603) – 0.1 
Up South Cottonwood Creek (140401010601) – 0.1 
Up North Piney Creek (140401010802) – 0.1 
LaBarge Creek-Coyote Park Creek (140401011101) – 
0.1 
South Piney Creek-Green River (140401010807) – 0.1 
LaBarge Creek-Turkey Creek (140401011102) – 0.1 

Riparian and 
wetland areas  

Disturbance 
Potential 

Acres of 
riparian by 
watershed 
that could 
be affected 
by project 
disturbance 

Hoback River-Kilgore Creek (170401030302) – 0 
Muddy Creek-Hoback River (170401030304) – 0 
Middle Beaver Creek (140401010301) – 113 
Hoback River-SF Hoback River (170401030301) – 0 
South Beaver Creek (140401010303) – 363 
Up Horse Creek-Green River (140401010501) – 352 
Lo Horse Creek-Green River (140401010503) – 145 
South Horse Creek (140401010502) – 9 
North Fork Sheep Creek (170401030504) – 0 
Up North Cottonwood Creek (140401010603) – 215 
Up South Cottonwood Creek (140401010601) – 0 
Up North Piney Creek (140401010802) – 0 
LaBarge Creek-Coyote Park Creek (140401011101) – 0 
South Piney Creek-Green River (140401010807) – 25 
LaBarge Creek-Turkey Creek (140401011102) – 0 

Of alternatives 2, 3 and 4, alternative 2 has the potential to disturb the largest amount of acres per 
6th-field watershed, but not to the point where the overall good water quality and general 
watershed function of streams, wetlands, and riparian areas that currently exist would be 
negatively impacted. 
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Sediment Potential from Increase in Road Density 
From reasonably foreseeable development projections, alternative 2 proposes that approximately 
9.6 miles of road access would be needed to implement the project. Of these 9.6 miles of road, it 
is further estimated that 50 percent of these roads would be new construction and 50 percent 
reconstruction. 

From these estimates, we added 4.6 miles of road to each of the project area watersheds to 
determine the maximum possible increase in road density per 6th-field watershed. Table 101 
shows that the largest increase in road density from new road construction could occur in the 
Muddy Creek-Hoback River (170401030304) and North Fork Sheep Creek (170401030504) 
watersheds. We estimate the maximum increase could be approximately 0.2 mile of road per 
square mile of watershed. We feel this to be a small increase in overall watershed disturbance 
from roads. Because of the small increase and the implementation of mitigation measures for 
access and watershed and best management practices, we believe project impacts to 
sedimentation and overall water quality from roads would be localized and minor (best 
management practices would include Road-2, Road-3, Road-4, Road-6, and Road-7; see page 
348). 

Further, our road disturbance estimates assumed that all increases in road density would occur in 
a single project area watershed. In reality, the 4.6 miles of new road construction would occur 
over the entire project in portions of the 15 separate watersheds. Therefore, our estimates are 
artificially elevated for analysis purposes and actual disturbance would most probably be less 
than 0.1 mile per square mile of watershed for all project area watersheds involved. 

We believe this small amount of disturbance could create localized effects but would not affect 
the overall good surface water quality or general function of project area watersheds that 
currently exists in the area. 

Riparian and Wetland Disturbance Potential 
Alternative 2 proposes to permit potential oil and gas surface development in approximately 
1,037 acres of riparian and wetland features in 7 of the 15 project area watersheds. Table 101 
shows the individual watersheds and acres where this activity could occur. 

Unlike alternatives 3 and 4, alternative 2 proposes potential surface occupancy of mapped 
riparian and wetland areas. Impacts to riparian areas could include reduction in forest canopy and 
subsequent reduction in shade, reduction in the ability of the riparian area to act as a stream buffer 
for pollutants, impacts to future large woody debris recruitment, and impacts to stream channel 
stability. 

The watersheds where the highest potential for riparian and wetland impacts could occur include 
Middle Beaver Creek (140401010301; 113 acres), South Beaver Creek (140401010303; 363 
acres), Upper Horse Creek-Green River (140401010501; 352 acres), Lower Horse Creek-Green 
River (140401010503; 145 acres), and Upper North Cottonwood Creek (140401010603; 215 
acres). 

These acres indicate a maximum case scenario presented here for analysis purposes. Actual 
disturbance, should it occur, would be less than these values. Further, should alternative 2 be 
selected, before disturbance in these areas is permitted, site-specific environmental analysis 
would be conducted, which would ensure that riparian and wetland function is maintained in 
project area watersheds. Mitigation measures for access and watershed, as well as best 
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management practices would be required prior to project implementation. These would include 
Plan-3, AqEco-2, Road-2, Road-3, and Road-7; see page 348). Because of this, we anticipate 
negligible impacts to an area where riparian resources are in good condition. 

Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision, with Enhanced Resource Protection  
Direct and Indirect Effects  
Table 102 summarizes the comparison of effects to surface water resources from alternative 3. 

Sediment Potential from Disturbance 
For alternative 3, the greatest amount of disturbance that could occur per 6th-field watershed, as 
per reasonably foreseeable development estimates is 58 short-term acres and 26 long-term acres. 
For alternative 3, we took the maximum amount of disturbance that could occur by watershed (58 
acres) and divided by the total amount of watershed acres and developed the maximum percent of 
watershed disturbance that could occur under alternative 3. If less than 58 acres of potential lease 
parcel was located within a particular watershed, we used the lower number. 

From table 102, the greatest percent increase in disturbance could occur in the Upper Horse 
Creek-Green River (140401010501), South Horse Creek (140401010502), Upper North 
Cottonwood Creek (140401010603), Upper North Piney Creek (140401010802), LaBarge Creek-
Coyote Park Creek (140401011101), South Piney Creek-Green River (140401010807), and 
LaBarge Creek-Turkey Creek (140401011102) watersheds. The percent increase would be 
approximately 0.2 percent. As with alternative 2, we believe this overall disturbance increase is 
small and would not affect overall watershed function should mitigation measures for access and 
watershed and suggested best management practices be implemented after site-specific 
environmental analysis occurs. There is a potential for localized site-specific effects to occur on 
the landscape but they would not be outside the natural variability that occurs in the Wyoming 
Range. We believe surface disturbance effects would not be unlike a less than 50-acre high-
intensity wildfire or a 50-acre clearcut or vegetation management project. 

Further, our disturbance estimates assume that all disturbance acres would occur in a single 
project watershed. In reality, the 58 acres of estimated disturbance would occur over the entire 
project area and be distributed over 15 separate watersheds. Therefore, our estimates are 
artificially elevated for analysis purposes and actual disturbance would be less than what is 
predicted in table 102. 

Alternative 3 has the potential to disturb an extremely small amount of land in comparison to the 
size of the 6th-field watersheds. Effects from this disturbance would not be detectable at the 6th-
field scale and similar to no action or alternative 4. 
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Table 102. Summary of effects by resource indicators and measures for alternative 3 
Resource 
Element 

Resource 
Indicator Measure Data for 6th-field Watershed (Hydrologic Unit Code) 

Water 
quality/ 
watershed 
function 

Sediment 
Potential 

Percent of 
watershed that 
could be 
affected by 
disturbance 

Hoback River-Kilgore Creek (170401030302) – 0% 
Muddy Creek-Hoback River (170401030304) – 0% 
Middle Beaver Creek (140401010301) – 0.1% 
Hoback River-SF Hoback River (170401030301) – 0% 
South Beaver Creek (140401010303) – 0.1% 
Up Horse Creek-Green River (140401010501) – 0.2% 
Lo Horse Creek-Green River (140401010503) – 0.1% 
South Horse Creek (140401010502) – 0.2% 
North Fork Sheep Creek (170401030504) – 0% 
Up North Cottonwood Creek (140401010603) – 0.2% 
Up South Cottonwood Creek (140401010601) – 0.1% 
Up North Piney Creek (140401010802) – 0.2% 
LaBarge Creek-Coyote Park Creek (140401011101) – 
0.2% 
South Piney Creek-Green River (140401010807) – 0.2% 
LaBarge Creek-Turkey Creek (140401011102) – 0.2% 

Water 
quality/ 
watershed 
function 

Sediment 
Potential 

Potential 
increase in 
road density by 
6th-field 
watershed 
from the 
project.  

Hoback River-Kilgore Creek (170401030302) – 0.1 
Muddy Creek-Hoback River (170401030304) – 0.1 
Middle Beaver Creek (140401010301) – 0.1 
Hoback River-SF Hoback River (170401030301) – 0.1 
South Beaver Creek (140401010303) – 0.1 
Up Horse Creek-Green River (140401010501) – 0.1 
Lo Horse Creek-Green River (140401010503) – 0.1 
South Horse Creek (140401010502) – 0.1 
North Fork Sheep Creek (170401030504) – 0.1 
Up North Cottonwood Creek (140401010603) – 0.1 
Up South Cottonwood Creek (140401010601) – 0.1 
Up North Piney Creek (140401010802) – 0.1 
LaBarge Creek-Coyote Park Creek (140401011101) – 0.1 
South Piney Creek-Green River (140401010807) – 0.1 
LaBarge Creek-Turkey Creek (140401011102) – 0.1 

Riparian 
and 
wetland 
areas 

Disturbance 
Potential 

Acres of 
riparian by 
watershed that 
could be 
affected by 
project 
disturbance 

Hoback River-Kilgore Creek (170401030302) – 0 
Muddy Creek-Hoback River (170401030304) – 0 
Middle Beaver Creek (140401010301) – 0 
Hoback River-SF Hoback River (170401030301) – 0 
South Beaver Creek (140401010303) – 0 
Up Horse Creek-Green River (140401010501) – 0 
Lo Horse Creek-Green River (140401010503) – 0 
South Horse Creek (140401010502) - 0 
North Fork Sheep Creek (170401030504) – 0 
Up North Cottonwood Creek (140401010603) – 0 
Up South Cottonwood Creek (140401010601) - 0 
Up North Piney Creek (140401010802) – 0 
LaBarge Creek-Coyote Park Creek (140401011101) – 0 
South Piney Creek-Green River (140401010807) – 0 
LaBarge Creek-Turkey Creek (140401011102) – 0 
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Sediment Potential from Increase in Road Density 
From reasonably foreseeable development projections, alternative 3 proposes that approximately 
5.2 miles of road access would be needed to implement the project. Of these 5.2 miles of road, we 
further estimate that 50 percent would be new construction and 50 percent reconstruction. 

From these estimates, we added 2.6 miles of road to each of the project area watersheds to 
determine the maximum possible increase in road density per 6th-field watershed. Table 102 
shows that none of the watersheds would see an increase over 0.1 miles per square mile of 
watershed. This is a small increase in overall watershed disturbance from roads and because of 
the small increase and the implementation of mitigation measures for access and watershed and 
best management practices we believe project impacts to sedimentation and overall water quality 
would be localized and minor (best management practices would include Road-2, Road-3, Road-
4, Road-6 and Road-7; see page 348). 

Further, our road disturbance estimates assumed that all increases in road density would occur in 
a single project area watershed. In reality, the 2.6 miles of new road construction would occur 
over the entire project in portions of the 15 separate watersheds. Therefore, our estimates are 
artificially elevated for analysis purposes and actual disturbance would be closer to 0 miles per 
square mile of watershed for all project area watersheds involved. 

We believe this small amount of disturbance could create localized effects but would not be 
detectable at the 6th-field watershed level and that the overall good surface water quality and 
general watershed function that currently exists in the area would continue after project 
implementation and reclamation. 

Riparian and Wetland Disturbance Potential 
Alternative 3 would not disturb riparian or wetland acres within the project area and would not 
impact riparian areas 1 mile outside no-surface-occupancy lands. Therefore, no effects would 
occur to riparian and wetland areas under this alternative. 

Alternative 4: Authorize Leasing in Accordance with Forest Plan 
Leasing Availability Decision with No Surface Occupancy 
Direct and Indirect Effects  
Table 103 summarizes the comparison of effects to surface water resources from alternative 4. 

Sediment Potential from Disturbance 
Due to the no-surface-occupancy stipulation, no new disturbance to project area watersheds from 
roads and well pad construction would occur in the 30 proposed lease parcels. However, it is 
possible that new roads and well pads could be constructed up to 1 mile outside the no-surface-
occupancy lands on existing approved leases to access areas where directional drilling may occur. 
It is estimated that less than 8 acres of new short term disturbance and less than 5 acres of new 
long term disturbance could occur. Disturbance would come from new roads and well pads. 
Calculations of new watershed disturbance show that essentially no percent increase would occur 
(less than 0.04 percent) for any of the project area watersheds involved. As with alternative 2 and 
alternative 3, we believe this overall disturbance increase is small and would not affect overall 
watershed function should mitigation measures for access and watershed and suggested best 
management practices be implemented after site-specific environmental analysis occurs. 
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Table 103. Summary of effects by resource indicators and measures for alternative 4  
Resource 
Element 

Resource 
Indicator Measure Data for 6th-field Watershed (Hydrologic Unit Code)  

Water 
quality/ 
watershed 
function 

Sediment 
Potential 

Percent of 
watershed 
that could be 
affected by 
disturbance 

Hoback River-Kilgore Creek (170401030302) – 0% 
Muddy Creek-Hoback River (170401030304) – 0% 
Middle Beaver Creek (140401010301) - 0% 
Hoback River-SF Hoback River (170401030301) – 0% 
South Beaver Creek (140401010303) – 0% 
Up Horse Creek-Green River (140401010501) – 0% 
Lo Horse Creek-Green River (140401010503) -0% 
South Horse Creek (140401010502) - 0% 
North Fork Sheep Creek (170401030504) – 0% 
Up North Cottonwood Creek (140401010603) – 0% 
Up South Cottonwood Creek (140401010601) - 0% 
Up North Piney Creek (140401010802) – 0% 
LaBarge Creek-Coyote Park Creek (140401011101) – 0% 
South Piney Creek-Green River (140401010807) -0% 
LaBarge Creek-Turkey Creek (140401011102) – 0% 

Water 
quality/ 
watershed 
function 

Sediment 
Potential 

Potential 
increase in 
road density 
by 6th-field 
watershed 
from the 
project.  

Hoback River-Kilgore Creek (170401030302) – 0 
Muddy Creek-Hoback River (170401030304) – 0 
Middle Beaver Creek (140401010301) – 0 
Hoback River-SF Hoback River (170401030301) – 0 
South Beaver Creek (140401010303) – 0 
Up Horse Creek-Green River (140401010501) – 0 
Lo Horse Creek-Green River (140401010503) -0 
South Horse Creek (140401010502) -0 
North Fork Sheep Creek (170401030504) – 0 
Up North Cottonwood Creek (140401010603) – 0 
Up South Cottonwood Creek (140401010601) -0 
Up North Piney Creek (140401010802) – 0 
LaBarge Creek-Coyote Park Creek (140401011101) – 0 
South Piney Creek-Green River (140401010807) -0 
LaBarge Creek-Turkey Creek (140401011102) – 0 

Riparian and 
wetland 
areas 

Disturbance 
Potential 

Acres of 
riparian by 
watershed 
that could be 
affected by 
project 
disturbance 

Hoback River-Kilgore Creek (170401030302) – 0 
Muddy Creek-Hoback River (170401030304) – 0 
Middle Beaver Creek (140401010301) – 0 
Hoback River-SF Hoback River (170401030301) – 0 
South Beaver Creek (140401010303) – 0 
Up Horse Creek-Green River (140401010501) – 0 
Lo Horse Creek-Green River (140401010503) -0 
South Horse Creek (140401010502) - 0 
North Fork Sheep Creek (170401030504) – 0 
Up North Cottonwood Creek (140401010603) – 0 
Up South Cottonwood Creek (140401010601) - 0 
Up North Piney Creek (140401010802) – 0 
LaBarge Creek-Coyote Park Creek (140401011101) – 0 
South Piney Creek-Green River (140401010807) -0 
LaBarge Creek-Turkey Creek (140401011102) – 0 

Sediment Potential from Increase in Road Density 
No new roads would be constructed on the project lease parcels under this alternative. However, 
road reconstruction and minimal road construction within 1 mile of the edge of proposed no-
surface-occupancy lands is possible to perform directional drilling from previously approved 
lands. Increases in overall road density would be small and less than the increases for both 
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alternative 2 and alternative 3. With the implementation of mitigation measures for access and 
watershed and best management practices, we believe project impacts to sedimentation and 
overall water quality from roads would be localized and minor (best management practices would 
include Road-2, Road-3, Road-4, Road-6, and Road-7; see page 348). Disturbance effects are 
expected to be less than alternative 3, and would not be detectable in project area watersheds. 

Riparian and Wetland Disturbance Potential 
Alternative 4 would not disturb riparian or wetland acres within the project area. Any disturbance 
caused by new road or well construction within 1 mile of proposed leases would be subject to 
forest plan guidance and stipulations and mitigation measures from previous decisions. Therefore, 
we believe riparian and wetland resources would be protected under alternative 4. 

Cumulative Effects 

Spatial and Temporal Context for Effects Analysis 
The spatial boundaries for analyzing the cumulative effects to surface waters are the 15 6th-level 
watersheds as shown in figure 53. This level of analysis (6th-field) for cumulative effects was 
selected for two reasons. It provides a good scale for determining potential effects. If a larger 
scale is used, the amount of area tends to be overwhelming and when smaller scales are used the 
amount of area is too limited in scope. In addition, interpretation of “watershed” effects at the 
6th-field watershed scale is appropriate because they represent the smallest drainage areas that 
have been formally mapped. 

The temporal scale for this project is approximately 40 years into the future. This is because the 
life of the natural gas field where infrastructure development is proposed is expected to last this 
long. 

As discussed under the “Watershed Condition” section on page 353, the 15 6th-level watersheds 
were rated for functionality by the Bridger-Teton National Forest in 2010 using the watershed 
condition class rating protocol. Table 98 and figure 54 show that of the 15 project area watersheds 
considered for cumulative effects, project area watersheds are functioning properly (class 1) 
except for the South Beaver Creek (140401010303), Upper Horse Creek-Green River 
(140401010501), Lower Horse Creek-Green River (140401010503), and South Horse Creek 
(140401010502) Watersheds, which are rated as class 2 mainly for water quantity, aquatic biota, 
and rangeland indicators. 

These watershed condition ratings occurred before the 64,220-acre Fontenelle Fire, which 
impacted 6,754 acres of the LaBarge Creek-Coyote Park Creek Watershed (140401011101) and 
27,646 acres of the South Piney Creek-Green River Watershed (140401010807). Because of this 
disturbance, we determined that these two watersheds should also be classified as class 2 until full 
recovery from the Fontenelle Fire occurs. 

Based on the 2010 watershed condition class data, water quality and riparian and wetland 
function were not contributing factors to these class 2 ratings in any of the watersheds classified 
as such. 

Our cumulative effects analysis looks at whether the proposed leasing project in portions of the 
Wyoming Range would impact any of the watershed function ratings, when added to other past, 
present or future projects as shown in figure 58. 
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Figure 58. Watershed condition class ratings for the proposed lease parcels in relation to past, 
present and future projects discussed in appendix E 
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Indirect effects for resource indicators 1, 2 and 3 for proposed alternatives 2, 3, and 4 show that 
minor to undetectable indirect effects to water quality, riparian and wetland resources, and overall 
watershed function would occur. These indirect effects would be localized in nature and 
theoretical monitoring before and after implementation would not show a discernable change in 
the resource conditions of these indicators (potential sedimentation, impacts to riparian and 
wetlands, and impacts to overall watershed function). 

In looking at the proposed projects that are ongoing or will be implemented in project area 
watersheds in the coming years, the projects that could impact surface water resources would be 
vegetation management projects, road construction, prescribed fire, recreation, or grazing. Future 
oil and gas development is located outside the national forest and our cumulative effects 
boundary and would not impact surface water resources in project area watersheds. 

Recreation and grazing are anticipated to remain at current levels. Impacts from past sheep 
grazing are expected to improve in headwater areas of South Beaver Creek, Lower, Upper and 
South Horse Creek drainages. No additional miles of permanent road are to be constructed in any 
of the project area watersheds outside of what is being proposed by the oil and gas project. 
Temporary roads would be constructed and rehabilitated following Forest Service best 
management practices and mitigation measures. Road maintenance, which was documented as an 
issue, is expected to remain at current levels. This includes both general road and culvert 
maintenance and replacement. Vegetation management projects would be scattered across the 15 
individual cumulative effects watersheds as shown in figure 58. These projects are small in nature 
(no larger than about 4,000 acres of vegetation removal, prescribed fire, and other such activities) 

When adding the effects of these projects and ongoing activities to our established resource 
indicators for the Wyoming Oil and Gas Project, we believe that cumulative effects would remain 
as they currently are. The class 1 watersheds would continue to function properly while impacts 
to class 2 watersheds, mainly from past sheep grazing and the Fontenelle fire, would not be 
further impacted by alternatives 2, 3, or 4 when added to past, present, and future projects. 

Compliance with the Forest Plan and Other Relevant Laws, Regulations, 
Policies, and Plans  
Because this project will not implement any on-the-ground work, assumptions were made for 
analysis purposes that all direction in the forest plan and other Federal, State, and local laws 
would be followed when implementation does take place. Therefore, it was assumed that 
alternatives 2, 3, and 4 as proposed would be in compliance with the Bridger-Teton forest plan 
(USDA Forest Service 1990) as well as all State of Wyoming and Federal laws, such as the Clean 
Water Act. 

Groundwater Resources 
Introduction 
Groundwater resources include deep and shallow aquifers under confined and unconfined 
conditions. Site-specific groundwater data for the lease area and vicinity are limited. Existing 
information comes primarily from Wyoming Oil and Gas Conservation Commission oil and gas 
well records and water well records from the Wyoming State Engineers Office and the U.S. 
Geological Survey. 
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Regulatory Framework 
Bridger-Teton Forest Plan 
There are a variety of forestwide goals, prescriptions, standards, and guidelines in the forest plan 
relevant to water resources. These include goals that ensure needed quantities of clean water; 
minimize the loss of resources from road construction; protect fish, wildlife, soil, water and air; 
and provide guidance for the management of access roads (forest plan, pages 133, 136-137 and 
139-140). 

Desired Conditions 
See page 345 for a list of desired conditions from the forest plan related to water resources. 

Laws, Regulations and Other Direction Relevant to Groundwater Resources 
Laws, regulations and other direction relevant to groundwater resources are the same as those 
listed for surface water resources. See page 346 for a list of these laws and regulations. 

The BLM (Onshore Order No. 2) considers any groundwater from fresh (less than 1,000 mg/l) to 
moderately saline (less than 10,000 mg/l) as usable water, which is to be protected. Regulations40 
require that the operator shall isolate freshwater-bearing and other usable water containing 5,000 
parts per million (ppm) or less of total dissolved solids and other mineral-bearing formations and 
protect them from contamination. Tests and surveys of the effectiveness of such measures must 
also be conducted by the operator using procedures and practices approved or prescribed by the 
BLM Administrative Officer. Fresh water is defined41 as “water containing not more than 1,000 
ppm of TDS [total dissolved solids], provided that such water does not contain objectionable 
levels of any constituent that is toxic to animal, plant, or aquatic life, unless otherwise specified in 
applicable notices  or orders.” 

Safe Drinking Water Act and Underground Injection Program:42 As part of the Safe Drinking 
Water Act, the EPA regulates injection of fluids into the subsurface through the Underground 
Injection Control Program. The EPA has delegated the authority for the Underground Injection 
Control Program to the State of Wyoming through the Department of Environmental Quality and 
Wyoming Oil and Gas Conservation Commission. There are currently six classifications of 
underground injection wells; wells used to inject produced fluids associated with oil and natural 
gas production are categorized as Class II injection wells and are regulated by the Wyoming Oil 
and Gas Conservation Commission. Most of the formation fluids injected by Class II wells is salt 
water (brine), which is brought to the surface from the production of oil and natural gas. In 
addition, brine and other fluids are injected to enhance oil and gas production. There are 
approximately 144,000 Class II wells in operation in the United States that inject over 2 billion 
gallons of formation fluids every day (U.S. EPA 2012). Class II wells are not anticipated to be 
used in development of the parcels in the project area, but could be used if other disposal 
locations are not available. Class II wells are used for the following activities:  

• Enhanced Oil and Gas Recovery. Wells used for this purpose inject brine, water, steam, 
polymers, or carbon dioxide into oil-bearing formations to recover residual oil and, in some 
limited applications, natural gas. This is also known as secondary or tertiary recovery. The 

                                                      
40 43 CFR Section 3160,  specifically 43 CFR 3162.5-2(d) 
41 43 CFR 3160.0-5 
42 http://www.epa.gov/uic/underground-injection-control-regulations-and-safe-drinking-water-act-provisions  

http://www.epa.gov/uic/underground-injection-control-regulations-and-safe-drinking-water-act-provisions
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injected fluid thins (decreases the viscosity) or displaces extractable oil and gas, which are 
then available for recovery.  

• Disposal of Oilfield Waste. These wells inject brines and other fluids associated with the 
production of oil and natural gas or natural gas storage operations. When oil and gas are 
produced, brine is also brought to the surface. The brine is separated from the oil and is 
then injected into the same underground formation or a similar formation. Class II disposal 
wells can only be used to dispose of fluids associated with oil and gas production in zones 
that are not underground sources of drinking water. 

Methodology  
A groundwater vulnerability model was developed for the U.S. Forest Service using the 
DRASTIC method for the Bridger-Teton National Forest to assess the vulnerability of 
groundwater to surface spills from oil and gas activities (DRASTIC43 method). Clarey et al. 
(2010) also constructed an aquifer sensitivity map for the Greater Green River Basin. 

Information Sources  
Existing information comes primarily from Wyoming Oil and Gas Conservation Commission oil 
and gas well records and water well records from the Wyoming State Engineers Office and the 
U.S. Geological Survey.  

Incomplete and Unavailable Information  
Site-specific groundwater data for the lease area and vicinity are limited.  

Affected Environment  
Location and Quantity of Groundwater Resources 
The lease area is located in the Snake/Salt River and Green River basins. Both basins are 
structurally complex regions encompassing the Overthrust Belt,44 which is characterized by 
extensive folding and faulting. Major water bearing systems in these basins include: 
unconsolidated Quaternary45 deposits; the lower Tertiary46 Wasatch47 regional aquifer; upper 
Cretaceous48 aquifers, and lower Cretaceous and Paleozoic49 aquifers. Most domestic and stock 
wells are less than 200 feet deep, and draw water from alluvium50 or shallow sandstone units in 
the Wasatch Formation. This section focuses on Quaternary deposits, lower Tertiary, and upper 
Cretaceous units that correspond with the formation objectives for exploratory drilling as well as 
the tectonic environment in which these units occur. 

                                                      
43 DRASTIC method available at: 

http://www3.epa.gov/region5/waste/clintonlandfill/PDFClintonLFChemicalWaste_USEPAApplication/cl_130.pdf  
44 Overthrust Belt - An elongated area in which thick rock layers have been pushed over one another by compression 

forces within the earth’s surface. 
45 Quaternary - Period from approximately 1.8 million years to the present, characterized by large and rapid 

environmental changes including periodic buildup of major continental ice sheets and mountain ice caps in many 
parts of the world; long glacial stages divided by warm episodes of shorter duration. 

46 Tertiary - Period from 65 million to 1.8 million years ago, characterized by the rise of mammals. 
47 Wasatch - Formation deposited in a lake environment; expanded and contracted several times; several thousand feet 

thick in Wyoming. 
48 Cretaceous - Period approximately 145 to 65 million years ago, time of relatively warm climate and high sea levels; 

extensive, deposits of chalk, sandstone, shales, and limestone; age of the dinosaurs. 
49 Paleozoic - Era from approximately 543 to 248 million years ago; age of coal. 
50 Alluvium - Clay, silt, sand, gravel or similar unconsolidated material deposited during comparatively recent geologic 

time by a stream or other body of running water. 

http://www3.epa.gov/region5/waste/clintonlandfill/PDFClintonLFChemicalWaste_USEPAApplication/cl_130.pdf
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Unconsolidated Quaternary aquifers are represented in the area by:  

• Alluvium and colluvium deposits of clay, silt, sand, and gravel in floodplains, terraces, 
fans, terraces and slopes; groundwater possibilities are good in coarser deposits, but poor 
where silt and clay predominate (Welder 1968, Sheet 2)  

• Unconsolidated gravel, pediment and fan deposits consisting of gravel, pebble to boulder 
size, sand, and silt. Located at several terrace levels above the streams and in scattered 
patches on highlands.  

• Glacial deposits, clay, silt, sand, gravel, and boulders, poorly sorted; groundwater 
possibilities are fair where glacial till can be drilled. 

These deposits are a good source of water near the recharge area, with groundwater yields good in 
coarser deposits, but poor where silt and clay predominate (Welder 1968, Sheet 2). Whitehead 
(1996) reports average yields of wells completed in Quaternary deposits to vary from about 1 to 
1,000 gallons per minute. 

The “Wyoming Framework Water Plan, A Summary” (Wyoming Water Development 
Commission, October 2007), indicates that approximately 15 million acre-feet per year of water 
becomes either surface water or groundwater and is available for use. This estimate includes 
water that flows into the state and the precipitation that runs off as stream flow or infiltrates as 
groundwater; it does not include volumes lost to evapotranspiration. 

Water flowing out of Wyoming is estimated to be 13,678,200 acre-feet per year. Wyoming’s share 
of this supply under existing water compacts is estimated to be 3,313,500 acre-feet per year; 
approximately 10,364,700 acre-feet flows downstream out of the state. 

The industrial water use sector includes electric power generation; coal mining; conventional oil 
and gas production; uranium mining; trona mining and soda ash production; bentonite mining; 
gypsum mining; coalbed natural gas production; manufacturing of aggregate, cement, and 
concrete; and road and bridge construction. 

Total current industrial surface water use for Wyoming is estimated to be 125,000 acre-feet per 
year. Total current industrial groundwater water use is estimated to be 246,000 acre-feet per year. 

According to the State water plan, it appears likely that any new water-intensive industrial 
developments in the state over the next 30 years will fall into the electric power generation and/or 
chemical products categories. The other two intensive water use industries, primary metals and 
paper producers, tend to locate near the source of their largest process inputs—metals and wood, 
respectively. The total projected industrial use under the Mid-Scenario is 331,000 acre-feet per 
year. The Mid-Scenario is a middle of the road estimate versus the projected low or high 
scenarios. 

The lower Tertiary aquifer in the area occurs mostly in sandstone beds of the Wasatch 
Formation. These water-yielding sandstones are interbedded with shale, mudstone, siltstone, 
lignite, and coal. The total thickness of lower Tertiary rocks in the area may reach a maximum of 
7,000 feet. The Wasatch Formation consists of three members in the project area: 

• LaBarge and Chappo member (Eocene51): Red, gray, and brown mudstone, conglomerate, 
and yellow sandstone (Clarey et al. 2010); the Chappo member of the Wasatch is about 

                                                      
51 Ecoene - noting or pertaining to an epoch of the Tertiary Period, occurring from 55 to 40 million years ago and 

characterized by the advent of the modern mammalian orders. 
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2,000 feet thick and the red clastic sequences can be traced into the Hoback Basin 
(Geo/Resource 1984). The LaBarge member directly overlies the Chappo member. 

• Wasatch – Diamictite and sandstone (Eocene): Mudstone matrix supported pebble-cobble-
boulder conglomerate and sandstone that grades into other members of the Wasatch 
eastward (Clarey et al. 2010). 

• Wasatch - Pass Peak member of the Wasatch Formation: tan to yellow, poorly cemented, 
heavily stained with limonite, round weather, cross-bedded and contorted quartzite 
conglomerate which intertongues southward with sandstone and claystone. Sandstones of 
the Pass Peak Formation extend as far south as Daniel where they interfinger with red and 
gray variegated mudstones of the main unit of the Wasatch Formation (Steidtmann 1969).  

The lower Tertiary aquifers contain freshwater over a large area; due to their wide extent they are 
considered an important source of water supply even though these units are not highly permeable 
(Whitehead 1996). The Wasatch is a good source of groundwater particularly in the northern 
portion near the recharge areas. Wells in the north half of the basin are generally less than 1,000 
feet deep (Welder 1968, Sheet 2). 

The permeability of the lower Tertiary aquifers is variable and is directly related to the amount of 
interconnected pore space in the sandstone beds included in the aquifers. Most of the pore space 
consists of openings between individual sand grains, but some are secondary openings, such as 
bedding planes or joints. Yields of most wells completed in the lower Tertiary aquifers range from 
1 to 50 gallons per minute (Whitehead 1996). 

Water-bearing formations of Cretaceous age include the Mesaverde Group. These units are 
primarily composed of interbedded sandstone, shale, and coal and are the target for exploratory 
drilling. 

• Blind Bull (Upper Cretaceous): Conglomeratic sandstone, siltstone, claystone, coal and 
bentonite (Clarey et al. 2010, page 2-20). Cretaceous rocks are deeply buried throughout 
the upper Green River Basin except on scattered outcrops throughout the Wyoming Range.  

• Bear River Formation and Gannet Group (Lower Cretaceous), Stump Formations 
(Jurassic), and Ankareh, Phosphoria, and Madison formations (Triassic-Paleozoic): These 
formations are deeply buried throughout the upper Green River Basin except on scattered 
outcrops along the Rim throughout the Wyoming Range.  

The permeability of the upper and lower Cretaceous aquifers is somewhat variable, but generally 
is not as great as that of the aquifers in younger rocks. A thick confining layer composed mostly 
of shale (Hilliard Shale) underlies the targeted zones and hydraulically separates them from 
deeper aquifers in Mesozoic rocks. Groundwater potentials are largely unknown (Welder 1968, 
Sheet 2). 

Regional maps (Glover et al. 1998) for the Wasatch Formation indicate groundwater flow from 
recharge areas in the north of the Green River basin (including the lease area) southward, to 
discharge to the Green River in the area of Fontenelle Reservoir. Alluvial aquifers in the lease 
area are recharged by local precipitation. The aquifers discharge to surface water directly or 
through valley fill alluvium in local drainages. Annual precipitation is approximately 20 inches in 
the Wyoming Range (Lowham et al. 1985), where the Wasatch Formation is apparently 
recharged. 

Oil and gas wells require the use of freshwater for drilling the surface casing portion of the 
wellbore. Most of this drilling water has been obtained from water supply wells installed in the 
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Wasatch Formation aquifer ranging from approximately 300 to 1,000 feet in depth. Water for 
drilling sections of the hole below surface is also obtained from recycled produced water. Some 
groundwater is used seasonally for dust control and depends on road surfaces in a particular work 
area, the amount of traffic, and the extent to which the operator uses treated produced water for 
dust control. Some treated produced water has been used on a trial basis, with reverse osmosis 
added to the treatment to remove trace metals (USDI BLM 2008). 

The aquifers described above occur within an active seismic context. Since the late Eocene 
Epoch (about 35 million years ago), the Rocky Mountain Region has undergone uplift and 
extension (Wyoming State Geological Survey 2016). The resultant block faulting continues to 
affect western Wyoming, with one active normal fault in the project area, the Greys River Fault 
(Figure 59) (Machette et al. 2001). Previously developed thrust faults, as described in the 
“Surface Water Resources” section, could also experience reactivation in the current tectonic 
regime (Corti et al. 2006). However, activity on thrust faults has not been recorded in the area 
historically. Movement along any of these faults would produce earthquakes. 

The size of an earthquake can be interpreted through two primary metrics, magnitude and 
intensity. Magnitude is a measure of the energy released at the earthquake source. Intensity 
measures the shaking and damage caused by an earthquake at a specific location (different 
locations can experience different amounts of shaking from the same earthquake; USGS 2016). 
Although there is not a direct relationship between magnitude and intensity, table 104 offers a 
general comparison. See table 105 for further detail of earthquake intensity. 

Table 104. Comparison of magnitude and intensity 
Magnitude Typical Max. Modified Mercalli Intensity 

1.0-3.0 I 
3.0-3.9 II – III 
4.0-4.9 IV – V 
5.0-5.9 VI – VII 
6.0-6.9 VII – VIII 
7.0 + IX or higher 

There have been at least 19 earthquakes with a magnitude greater than 2.5 recorded in or near 
Sublette County since the 1930s, including three that measured between 4.1 and 4.3 in 1963 and 
1971. Intensities felt ranged from III–V (Case et al. 2002). Most recently, a magnitude 4.8 
earthquake (intensity V) occurred 5 miles east-northeast of Bondurant on August 27, 2016. No 
damage to existing oil and gas infrastructure in the project area was reported. Note that, since the 
historic record is limited, estimates of seismic hazards in Sublette County may be underestimated 
if historic earthquake magnitudes are used as the sole basis for analysis. Ground motion 
probability maps and specific fault analyses give additional indications of damage potential (Case 
et al. 2002).   
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Table 105. Earthquake intensity 

Modified 
Mercalli 
Intensity Description 

Approximate 
Peak Ground 
Acceleration 

(%g) 
I Not felt except by a very few under especially favorable conditions. <0.17 
II Felt only by a few persons at rest, especially on upper floors of 

buildings. 
0.17-1.4 

III Felt quite noticeably by persons indoors, especially on upper floors of 
buildings. Many people do not recognize it as an earthquake. 
Standing motor cars may rock slightly. Vibrations similar to the 
passing of a truck. Duration estimated. 

0.17-1.4 

IV Felt indoors by many, outdoors by few during the day. At night, some 
awakened. Dishes, windows, doors disturbed; walls make cracking 
sound. Sensation like heavy truck striking building. Standing motor 
cars rocked noticeably. 

1.4-3.9 

V Felt by nearly everyone; many awakened. Some dishes, windows 
broken. Unstable objects overturned. Pendulum clocks may stop. 

3.9-9.2 

VI Felt by all, many frightened. Some heavy furniture moved; a few 
instances of fallen plaster. Damage slight. 

9.2-18 

VII Damage negligible in buildings of good design and construction; 
slight to moderate in well-built ordinary structures; considerable 
damage in poorly built or badly designed structures; some chimneys 
broken. 

18-34 

VIII Damage slight in specially designed structures; considerable damage 
in ordinary substantial buildings with partial collapse. Damage great 
in poorly built structures. Fall of chimneys, factory stacks, columns, 
monuments, walls. Heavy furniture overturned. 

34-65 

IX Damage considerable in specially designed structures; well-designed 
frame structures thrown out of plumb. Damage great in substantial 
buildings, with partial collapse. Buildings shifted off foundations. 

65-124 

X Some well-built wooden structures destroyed; most masonry and 
frame structures destroyed with foundations. Rails bent. 

>124 

XI Few, if any (masonry) structures remain standing. Bridges destroyed. 
Rails bent greatly. 

>124 

XII Damage total. Lines of sight and level are distorted. Objects thrown 
into the air. 

>124 

The U.S. Geological Survey produces probabilistic ground acceleration maps for different time 
frames (Petersen et al. 2015). These are commonly used for planning purposes. The International 
Building Code, for example, uses the 2,500 year map as the basis for building design, which 
shows ground accelerations with a 2 percent probability of being exceeded in 50 years (100 
percent probability in 2,500 years) (Case et al. 2002). Using this map, the project falls within an 
area that could experience ground accelerations of 29-45 percent g (intensity VII-VIII) (figure 
59). These would translate to a maximum of slight damage in specially designed structures; 
considerable damage in ordinary substantial buildings with partial collapse; great damage in 
poorly built structures; fall of chimneys, factory stacks, columns, monuments and walls; and 
overturning of heavy furniture. 
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Figure 59. Project area showing probable 2500-year ground accelerations and the location of the Greys 
River Fault 
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The closest mapped Quaternary (active) fault to the project is the Greys River Fault (Machette et 
al. 2001). Its surface trace lies about 3.5 miles west of the project parcels (figure 59). Based on 
mapping and an estimated surface rupture length, it could produce a 7.1 magnitude earthquake 
with a recurrence interval of about 2,970 to 3,400 years. Approximate ground accelerations in the 
general area would be 8.4 percent g at Calpet, 8.2 percent g at Big Piney, 10.3 percent g at Merna 
and 10.1 percent g at Bondurant (intensity VI). Light to very light damage could occur at these 
locations (Case et al. 2002). Greater accelerations might be expected in the project area, as it is 
closer to the fault. 

Groundwater Vulnerability  
The project lease parcels are located within the groundwater recharge areas for the principal 
culinary aquifers within the upper Green River Basin in the various members of the Wasatch 
Formation, which occur at or near the ground surface throughout the project area. Many older 
formations crop out along the South Rim (the Rim) and provide small amounts of water for stock 
and domestic use as well as provide recharge to deeper aquifers (figure 60). 

Recharge areas along the northern and northwestern edges of the upper Green River Basin have 
the highest probability of interaction between surface water and groundwater (Clarey et al. 2010). 
Most streams in the basin are identified as losing streams and indicate groundwater recharge to 
underlying aquifers (Clarey et al. 2010). Alluvial aquifers are generally considered unconfined 
while consolidated bedrock aquifers are unconfined or semi-confined near the ground surface; 
becoming confined with depth.  

Due to the complexity of the stratigraphy in the project area, some ambiguity exists concerning 
flow directions and gradients of groundwater in the recharge area in the project area; however, 
they generally mimic surface stream flow patterns (Clarey et al. 2010).  

Based on this mapping using the DRASTIC method and Clarey et al. (2010), all of the parcels in 
the project area are located within areas mapped as having high aquifer sensitivity (figure 60). A 
discussion of each group of parcels follows: 

Northern Parcels: There are 61 water wells within a two-mile radius of the northern parcels. Of 
these, there are 38 domestic, 12 domestic/stock, and 11 stock wells. Reported yields range from 0 
to 25 gallons per minute with only 25 wells with a reported yield of between 11 and 25 gallons 
per minute. 

There is one plugged and abandoned (P&A) oil and natural gas well within the boundaries of the 
northern parcels. Bacon Ridge 1 is owned by Davis Oil and located in Sec. 33, T. 35 N., R. 114 
W. No other oil and gas wells are located within 2 miles of the northern parcels (figure 60). 

The DRASTIC groundwater vulnerability values for unconsolidated alluvium and pediment 
deposits in the northern parcels are very high in the alluvium along the eastern boundary in the 
Green River-South Beaver Creek, Green River-Lower Horse Creek, and Green River-Upper 
Horse Creek subwatersheds, particularly in the alluvium of South Beaver, Dry Beaver, North 
Horse, and South Horse creeks. Alluvium of these creeks directly overlies pediment deposits 
and/or all members of the Wasatch Formation in the project area. Based on the aquifer sensitivity 
map of the Greater Green River Basin, this parcel is located in an area of high aquifer sensitivity 
(Clarey et al. 2010). 
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Figure 60. Groundwater vulnerability 

Middle Parcels: There are two water wells, one stock well and one domestic/miscellaneous 
water well, located in the Green River-Upper North Cottonwood Creek subwatershed within 2 
miles of the parcels along the Forest boundary and North Cottonwood Creek. 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

382 

The DRASTIC groundwater vulnerability values are highest in the southeast corner of the parcels 
along the Forest boundary and North Cottonwood Creek in the Upper North Cottonwood Creek 
subwatershed in the alluvium of Little Maki Creek alluvium at the confluence with North 
Cottonwood Creek. Alluvium overlies both pediment deposits and the Diamictite member of the 
Wasatch. Aquifer sensitivity mapping by Clarey et al. (2010) indicates that the parcels along the 
national forest boundary and North Cottonwood Creek are located within an area of high aquifer 
sensitivity. 

There are no water wells within 2 miles of the parcels near the headwaters of North Cottonwood 
Creek. Groundwater vulnerability values are very high throughout these parcels in the pediment 
deposits and alluvium of the headwaters of North Cottonwood Creek. These unconsolidated 
deposits overlie the Diamictite member of the Wasatch Formation and the Blind Bull Formation. 
Aquifer sensitivity mapping by Clarey et al. (2010, Figure 4-1, p. 4-12) indicates these parcels are 
located within an area of high aquifer sensitivity. 

There are five plugged and abandoned (P&A) natural gas wells, and one shut-in natural gas well 
(GSI) within 2 miles of the parcels located along North Cottonwood Creek, and an additional 
plugged and abandoned oil and gas well 1.5 miles north of the parcels near the headwaters of 
North Cottonwood Creek (Federal Peterson 1-1). See table 106. 

Table 106. Status of wells in proximity to the headwaters of North Cottonwood Creek  

Name 
Location 

Q-Q Sec-T-R Case No. Operator Status Spud 
Maki Creek 1 CSW 

33-33N-114W 
WYW60642 Encana GSI 08/12/1999 

Indian Trail 1  NWSE 
19-33N-114W 

WYW60642 Encana P&A 8-30-1996 

Beamers Buff 
14-20 

SWSW 
20-33N-114W 

WYW109414A North American 
Resources 

P&A 7/16/1981 

Federal 34-30 SWSE 
30-33N-114W 

WYW33110 North American 
Resources 

P&A 8/3/1980 

Federal 34-30A SWSE 
30-33N-114W 

WYW33110 Encana P&A 10/27/1984 

Federal 23-13 NESW 
13-33N-115W 

WYW8910 Natural Gas of 
California 

P&A 11/18/1959 

Federal 
Peterson 1-1 

NENW 
34-34N-115W 

WYW72880 Exxon Mobil P&A 8/6/1981 

GSI shut-in natural gas well  
P&A Plugged and abandoned. 

One water well is located within the parcel north of North Piney Creek, in the Upper North Piney 
Creek subwatershed. It is a Forest Service stock well that is two feet deep, reportedly yields two 
gallons per minute and is flowing. It likely yields groundwater from a spring in the Blind Bull 
Formation which crops out at the surface under this parcel. The groundwater vulnerability values 
are moderately high in the western portion of this parcel in the alluvium of Apperson Creek in the 
Green River-North Piney Creek subwatershed. Alluvium directly overlies glacial deposits and the 
Blind Bull formation which is overlain by the Diamictite member of the Wasatch along the 
eastern edge of this parcel. Aquifer sensitivity mapping by Clarey indicates this parcel is located 
within an area of moderately high to high aquifer sensitivity (Clarey et al. 2010, Figure 4-1, p. 4-
12). 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

383 

There are two pumping natural gas wells (PGW), a shut in gas well (GSI), and an application for 
permit to drill (APD) within 2 miles of the parcel north of North Piney Creek (see table 107). 

Four water wells are located within 2 miles of parcels along South Piney Creek, within the Green 
River-Beaver Creek subwatershed. All four are Forest Service stock wells, 2 feet in depth, which 
reportedly yield 2 gallons per minute; three of the four were reported as flowing. They likely 
originate from springs along the outcrops of the steeply dipping Bear River Formation and 
Gannet Group, and the Stump Formation. These formations are deeply buried throughout the 
upper Green River Basin except on scattered outcrops throughout the Wyoming Range. 
Groundwater potentials are largely unknown (Welder 1968, Sheet 2). 

Table 107. Status of wells in proximity to the parcel north of North Piney Creek 

Name 
Location 

Q-Q Sec-T-R Case No. Operator Status Spud 
Klaenhammer 

32-22 
SWNE 

22-32N-115W 
WYW16420A True Oil LLC PGW 8/22/2001 

Soda Unit 33-
22 

SWNE 
22-32N-115W 

WYW16420A True Oil LLC GSI 9/17/2013 

Klaenhammer 
42-27H 

SENE 
27-32N-115W 

WYW16419 True Oil LLC APD Drilling not 
started 

Soda Unit 42-
27 

SENE 
27-32N-115W 

WYW16420 True Oil LLC PGW 7/17/1987 

PGW - pumping natural gas wells; GSI - shut-in natural gas well; APD - application for permit to drill;  
Spud – start date of drilling a new well 

The groundwater vulnerability values are highest along the northern and southern borders of the 
parcels along the South Piney Creek in glacial deposits directly overlying the Blind Bull 
Formation; and in the alluvium along South Piney Creek in the center parcel. Alluvium directly 
overlies the Blind Bull Formation. Aquifer sensitivity mapping by Clarey et al. (2010 Figure 4-1, 
p. 4-12) indicates these parcels are located within an area of moderately high to high aquifer 
sensitivity. 

There are three plugged and abandoned oil and gas wells (P&A) within 2 miles of the parcels 
along the South Piney Creek (see table 108). 

Table 108. Status of wells within 2 miles of the parcels along the South Piney Creek 

Name 
Location 

Q-Q Sec-T-R Case No. Operator Status Spud 
Lake Ridge 315 SWSW 

15-29N-115W 
WYW322677 Exxon Mobil P&A 8/11/1984 

Lake Ridge  
9-27 

SWSW 
27-29N-115W 

WYW109570F Exxon Mobil P&A 8/16/1987 

Lake Ridge 277 NENE 
33-29N-115W 

WYW1333 Exxon Mobil P&A 12/15/1983 

Four water wells are located within 2 miles of the southernmost parcel: 

• Three Forest Service stock wells are located within the Green River-LaBarge Creek-Turkey 
Creek subwatershed. They range from 2 to 10 feet in depth and have reported yields of 25 
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gallons per minute; all are reported as flowing. They yield groundwater from the Ankareh, 
Phosphoria, and Madison formations. These formations are deeply buried throughout the 
upper Green River Basin except on scattered outcrops throughout the Wyoming Range. 
Groundwater potentials are largely unknown (Welder 1968, Sheet 2). 

• One Exxon Mobil industrial water supply well is located in the Green River-Birch Creek 
subwatershed. It is 2,249 feet deep, has a static water level of 1,400 feet deep, and yields 
100 gallons per minute. It yields groundwater from the Madison Formation.  

Groundwater vulnerability values are moderately high in the southeast corner of the southernmost 
parcel in the alluvium of Big Fall Creek and aquifer sensitivity mapping by Clarey et al. (2010) 
indicates this parcel is located within an area of moderately high aquifer sensitivity (Clarey et al. 
2010, Figure 4-1, p. 4-12). 

There are three oil and gas wells within 2 miles of the southernmost parcel; one plugged and 
abandoned (P&A), one gas well in drilling status (DRG), and one producing natural gas well 
(PGW) (table 109). 

Table 109. Status of wells in proximity to the parcels along the South Piney Creek 

Name 
Location 

Q-Q Sec-T-R Case No. Operator Status Spud 
Lake Ridge 103 SWSW 

3-28N-115W 
WYW289523 Exxon Mobil P&A 10/31/1980 

Lake Ridge 903 SWSW 
3-28N-115W 

WYW109570F Exxon Mobil DRG 7/30/2009 

Lake Ridge 
7-10 

SWSW 
1-28N-115W 

WYW266346A Exxon Mobil PGW 1/28/1986 

P&A - one plugged and abandoned 
DRG - in drilling status 
PGW – producing natural gas well 

Local Groundwater Use 
Based on the information obtained from the Wyoming State Engineers Office, there are 30 
permitted water wells located in Township 36 North, Range 114 West, which is north of the 
proposed lease area on private land along the Hoback River. Depth of these wells range from 24 
to 205 feet and are largely utilizing groundwater in Quaternary alluvial deposits along the Hoback 
River. Another 120 water wells are located in Townships 35 North and 34 North, Range 113 West, 
to the east of the lease area on private land. Depth of the wells varies from 20 to 400 feet. Most of 
the wells are permitted for domestic use (WSEO 2008). Three water wells are shown on National 
Forest System land within the lease area. 

Use of Groundwater in Association with Oil and Gas Activities 
Water is used in association with many oil and gas activities, including use (in general order of 
relative volume): as a supplemental fluid in enhanced recovery of petroleum resources; during 
drilling and completion of an oil or gas well; during workover of an oil or gas well; as gas plant 
cooling and boiler water; as hydrostatic test water for pipelines and tanks; as rig wash water; as 
coolant for internal combustion engines for rigs, compressors, and other equipment; for sanitary 
purposes; and for laboratory purposes. 
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The largest volume of water is used in enhanced recovery. The next largest volume of water is 
used during the drilling and completion of oil and gas wells. Water is used during drilling for 
drilling fluid preparation and make-up water, for completion fluids, including cementing, in well 
stimulation, as rig wash water, as coolant for internal combustion engines; and for sanitary 
purposes. 

Groundwater of varying quality may be used in oil and gas well stimulation. Stimulation methods 
include acidizing and/or hydraulic fracturing (see page 75 for more information on this method). 
In order to be able to produce gas at volumes and rates that are economical, reservoirs with low 
permeability must be treated. Conventional fracture technology increases permeability as a result 
of pumping fracture fluid, which generally consists of a viscous gelled fluid, and which creates an 
increase in the available surface area by creating fractures that are “propped up” or held open by 
the propping agents in the fracture fluid. 

Hydraulic fracturing consists of pumping into the formation large volumes of water that generally 
has been treated with a friction reducer, surfactant and clay stabilizer, and that contains sand. The 
volumes injected during hydraulic fracturing treatment can range from 50,000 gallons to over 
500,000 gallons and may include freshwater, produced water and/or varying volumes of flowback 
from other wells. Fracturing, where necessary, generally takes place immediately after drilling 
and may occur again during the life of the well. The exact amount of fluids needed and which 
potential sources of water may be used are not known until a specific proposal is made at the 
application for permit to drill stage of analysis. 

Water Quality 
The State of Wyoming has identified standards for different classes of water with respect to their 
suitability for use (Hahn and Jessen 2001): 

• Class I – suitable for domestic use 

• Class II – suitable for agricultural use where soil conditions and other factors are favorable 

• Class III – suitable for livestock 

• Class IV – suitable for industry 

• Special Class A – suitable for fish and aquatic life 

• Special Class AB – supports game fish populations, spawning and nursery areas, and 
drinking water supplies 

• Class V – groundwater found closely associated with commercial deposits of hydrocarbons 
or other minerals, or which is considered a geothermal resource 

• Class VI - Unusable or unsuitable for use 

A comparison of water quality standards for agricultural, livestock and domestic uses for selected 
constituents is shown in table 110. 

Groundwater quality is related to the depth of the aquifers, flow between aquifers, and rock type. 
Wells in the vicinity of the lease area are generally completed in Quaternary alluvial deposits or 
the Tertiary Wasatch Formation. The proposed exploratory wells in the lease area target much 
deeper Mesaverde and Bacon Ridge units. The source of water for drilling would be from aquifer 
units deeper than nearby residential wells. Site-specific groundwater quality data for the lease 
area and vicinity are limited. Alluvial water quality data were obtained from five U.S. Geological 
Survey monitoring wells completed in alluvium of the Hoback and Upper Hoback Rivers and are 
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summarized in table 111. Four of the samples were collected and analyzed in the early 1970s and 
one in 1997. 

Table 110. Groundwater quality standards 
Parameter Class I Domestic Class II Agriculture Class III Livestock 

Chloride (mg/L) 250 100 2,000 
Iron (mg/L) 0.3 5 - 
Sulfate (mg/L) 250 200 3,000 
TDS (mg/L) 500 2,000 5,000 
SAR - 8 - 
pH (s.u.) 6.5-8.5 4.5-9.0 6.5-8.5 

TDS = total dissolved solids SAR = sodium absorption ratio 
Source: Hahn and Jessen 2001 

Table 111. Groundwater quality in alluvial wells near the lease area 

Parameter Units 
430417110 

280601 
430428110 

275801 
430936110 

221201 
431214110 

242801 
430956110 

222901 
Legal Location  Township, 

Range, 
Section  

36N 114W 
21 SW  

36N 114W 
21 NW SW  

37N 113W 
23 NW SW  

37N 113W 4 
SW NE  

37N 113W 
23 SE NW  

Sample Date  m/dd/yy  7/30/73  7/30/73  8/1/73  10/27/72  6/23/97  
Well Depth  feet  48  45  49  35  38  
Temp.  deg C  8.5  9  9.5  7.5  8.2  
pH  s.u.  8  7.9  7.6  7.2  7.5  
Specific Cond.  uS/cm  540  630  630  550  670  
Hardness  mg/L as 

CaCO3  
260  300  320  290  NM  

Noncarbonate 
hardness  

mg/L as 
CaCO3  

120  150  76  89  NM  

Bicarbonate  mg/L  168  184  297  245  NM  
Chloride  mg/L  1.1  0.4  1.4  1.3  NM  
Sulfate  mg/L  130  160  96  99  NM  
Calcium  mg/L  82  95  110  91  NM  
Magnesium  mg/L  13  15  13  14  NM  
Sodium  mg/L  5.4  5.4  8.6  7  NM  
Potassium  mg/L  0.9  1.2  1.9  1.4  NM  
Nitrate  mg/L  0.5  0.3  0.1  0.2  NM  
Fluoride  mg/L  0.2  0.3  0.2  0.2  NM  
Silica  mg/L  5.6  6.4  6.7  7.5  NM  
Boron  μg/L  <20  <20  <20  30  NM  
Iron  μg/L  20  20  30  <10  NM  
SAR  0.1  0.1  0.2  0.2  NM  
TDS  mg/L  400  461  528  459  503a  

TDS total dissolved solids; SAR = sodium absorption ratio; NM = not measured 
Source: USGS 2008 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

387 

The alluvial aquifers generally have Class I quality water (WDEQ 2005), which means that total 
dissolved solids are less than 500 milligrams per liter (mg/L), and no constituent concentration 
exceeds drinking water standards. Predominant ions are calcium and bicarbonate. 

Water from wells completed in the shallow alluvial aquifers is of neutral to slightly alkaline pH. 
Total dissolved solids concentrations vary from 400 to 528 mg/L, and total dissolved solids 
exceeded the 500 mg/L standard for domestic use suitability in two wells. All other constituents 
were within domestic water quality standards. In the relatively open hydrologic system 
represented by alluvial aquifers, recharge is rapid and the residence times are relatively short. 
Thus, surface-derived water has little opportunity to become mineralized. Where underlying 
bedrock formations make substantial contributions to groundwater, as may occur along deep 
faults, additional mineralization of groundwater may occur. The shallow aquifers, however, are 
more susceptible to contamination, because a contaminant introduced at the surface can more 
rapidly enter the system and there is relatively little intervening soil to adsorb contaminants 
before they reach groundwater. 

Water quality of Tertiary water bearing units was obtained from Wyoming Oil and Gas 
Conservation Commission records for 3 wells located within 50 miles south and east of the lease 
area in the Jonah, Pinedale, and Hogsback oil fields and from one U.S. Geological Survey 
monitoring station located near Horse Creek several miles southeast of the lease area. No water 
quality data were available from the lease area. Ground water quality data from the Wasatch and 
Fort Union Formations are summarized in table 112. 

Table 112. Groundwater quality of Tertiary Wasatch and Fort Union Formation 

Parameter Unit 

USGS 
425633110142

401 
Big Piney Unit 

12X-35 

Petrogulf 
State 36-1 

WDW Jonah 1 WDW 
Legal Location  T, R, S  34N 112W  

5 NW SE  
27N 113W  

35 NW  
31N 109W  
36 C SW  

29N 107W 
19 NE NW  

Date Sampled  m/dd/yy  9/23/04  7/19/88  5/19/05  8/27/02  
Depth of Well  ft bgs  90  2,180  5,721  7,010  
Aquifer  Wasatch  Ft. Union  Ft. Union  Ft. Union  
Sodium  mg/L  NM  NM  4,050  2,516  
Calcium  mg/L  NM  NM  77  12,750  
Magnesium  mg/L  NM  NM  0  33  
Potassium  mg/L  NM  NM  37  73  
Bicarbonate  mg/L  NM  NM  1,910  39  
Carbonate  mg/L  NM  NM  0  0  
Chloride  mg/L  NM  5,570  7,580  26,600  
Sulfate  mg/L  NM  7  12  116  
Iron  mg/L  NM  NM  80  0.2  
TDS  mg/L  327a  12,000  14,000  42,200  
pH  s.u.  7.6  7.15  6.86  7.27  

TDS total dissolved solids; NM = not measured. 

The Wasatch Formation contains many discontinuous sand lenses with variable connectivity and 
variable water quality. Sand lenses typically cannot be correlated between drill holes because they 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

388 

are smaller than drill hole spacing. Therefore, the Wasatch Formation aquifer can only be 
discussed in a statistical manner. This complicates discussion of its hydraulic properties (yield, 
flow patterns) and water quality. The lumped Wasatch Formation groundwater quality ranges 
from a sodium bicarbonate type (sodium and bicarbonate are the dominant ions), with total 
dissolved solids less than 500 milligrams per liter, to sodium sulfate-bicarbonate type with total 
dissolved solids up to 1,500 milligrams per liter. Thus, the classification ranges from Class I (total 
dissolved solids less than 500 milligrams per liter, suitable for domestic use) to Class III (suitable 
for stock use) (WDEQ 2005). Sulfate increases with total dissolved solids, but there is no evident 
geographic trend in total dissolved solids or any ionic constituent (Geomatrix 2008). 

Wasatch Formation water quality ranges from Class I (drinking water) to Class III (stock water) 
(WDEQ 2005). Any Wasatch Formation water is suitable for drilling purposes, but water with 
higher salinity may not be appropriate for cementing. Total dissolved solids and pH of the water 
quality sample from the well completed in the Wasatch Formation are within the Wyoming 
domestic water quality standards, suggesting that water quality is suitable for domestic use. The 
Wasatch Formation is the only primary source of water supply other than alluvium in the vicinity 
of the lease area. Water quality of the samples from the Fort Union Formation varies with depth 
and location, and is typical of water associated with hydrocarbon deposits. Total dissolved solids 
values exceed 10,000 milligrams per liter, indicating the water is not suitable for any use without 
treatment. 

No water supply wells have been completed in the targeted Mesaverde/Bacon Ridge aquifers in 
the vicinity of the lease area. Water quality from these formations was obtained from Wyoming 
Oil and Gas Conservation Commission records for wells located approximately 40 miles south 
and 60 miles southeast of the lease area in the Riley Ridge, Jonah and Pinedale fields. Major ion 
chemistry from these wells is summarized in table 113.  

Table 113. Groundwater quality of the Mesaverde Group 

Parameter Unit 
Riley Ridge 
Fed 44-32 

Highway 
SWD 11 

Highway 
Federal 4-Y 

Stud Horse 
Butte 4-20 

Corona 
Unit 2-19 

Legal Location  T, R, S  30N 114W 
32 SE SE  

29N 107W 3 
L-3  

29N 107W 9 
SW NE  

29N 108W 
20 NW NW  

29N 108W 
19 NE NE  

Date Sampled  m/dd/yy  3/22/2002  9/22/2004  12/8/2004  2/20/2001  4/25/2001  
Depth of Well  ft bgs  3,370  13,820  13,000  11,321  11,365  
Sodium  mg/L  3,693  1,333  3,175  1,620  1,224  
Calcium  mg/L  152  3200  108  1540  2090  
Magnesium  mg/L  49  58  10  17  2  
Potassium  mg/L  0  250  26  171  0  
Bicarbonate  mg/L  2,300  0  490  808  0  
Carbonate  mg/L  0  330  0  0  960  
Chloride  mg/L  4,760  7,821  6,148  4,000  5,150  
Sulfate  mg/L  14  342  23  126  107 
Iron  mg/L  18  1  13  0  0  
TDS  mg/L  10,988  13,038  10,295  8,540  9,750  
pH  s.u.  7.29  11.42  6.81  7.38  7.17  

TDS = total dissolved solids 
Source: WOGCC 2006 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

389 

Parameters detected at concentrations exceeding Wyoming drinking water standards include 
chloride, sulfate, iron, total dissolved solids and pH in the majority of samples from Mesaverde 
Group. Measured parameter values indicate this water is generally not suitable for any use 
without treatment. 

Sublette County Conservation District collected over 2,000 groundwater samples from domestic, 
stock, and industrial water wells in the Pinedale Anticline Project Area between 2004 and 2015. 
The District’s sampling data indicates that no widespread plume of impacted groundwater is 
present in the Pinedale Anticline Project Area (AMEC 2013, p. 2-30). When organic constituents 
have been detected in groundwater samples, most constituent concentrations have been below 
applicable groundwater standards, in many cases by an order of magnitude or more (AMEC 2013, 
p. 2-31.) 

Environmental Consequences 
Alternative 1: No Action/No Leasing 
Direct, Indirect and Cumulative Effects 
No direct, indirect or cumulative effects to groundwater resources would result from the no-
action/no leasing alternative because no wells would be drilled.  

Alternatives 2, 3 and 4 
Direct and Indirect Effects 
Groundwater resources in the project area are located within the recharge area for the Upper 
Green River Basin. The northern parcels and the parcels along North Cottonwood Creek are 
underlain by the Wasatch Formation or quaternary deposits directly overlying the Wasatch 
Formation. Sandstones within the Wasatch Formation are the main source of groundwater for 
stock, domestic, and industrial water supply wells in the study area. 

Impacts to freshwater supplies can originate from point sources, such as chemical spills, chemical 
storage tanks (aboveground and underground), industrial sites, landfills, household septic tanks, 
and mining activities. Impacts to usable waters  may also occur through a variety of oil and gas 
operational sources which may include, but are not limited to, pipeline and well casing failure, 
and well (gas, oil and/or water) drilling and construction of related facilities. Similarly, improper 
construction and management of open fluids pits and production facilities could degrade 
groundwater quality through leakage and leaching. 

Usable groundwater aquifers most susceptible to pollution occur where aquifers are shallow 
(within 100 feet of the surface depending on surface geology) or perched, are very permeable, or 
connected directly to a surface water system, such as through floodplains and/or alluvial valleys 
or where operations occur in highly fractured geologies and/or lack a sealing formation between 
the gas production zone and the usable water zones.  

Potential impacts on usable groundwater resources from fluid mineral extraction activities can 
result from the five following scenarios: 

• Contamination of aquifers through the introduction of drilling and/or completion fluids 
through spills or drilling problems such as lost circulation zones. 
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• Connection of the induced fractures with existing fractures potentially allowing fluid 
migration into usable water zones/supplies. The potential for this impact is likely dependent 
on the local hydraulic gradients where those fluids are dissolved in the water column.  

• Cross-contamination of aquifers/formations that may result when fluids from a deeper 
aquifer/formation migrate into a shallower aquifer/formation due to improperly cemented 
well casings. 

• Localized depletion of unconfined groundwater availability. 

• Progressive contamination of deep confined, shallow confined, and unconfined aquifers if 
the deep confined aquifers are not completely cased off, and geologically isolated, from 
deeper units. An example of this would be salt water intrusion resulting from sustained 
drawdown associated with the pumping of groundwater. 

Produced Water:  Produced water would be handled under all leasing alternatives as a non-
Federal action without Federal jurisdiction. The target geological formation for produced 
water injection would be the Jurassic-aged Nugget Formation of sandstone and dune and 
interdunal formation with a saline aquifer that lies below the entire southwestern portion of 
Wyoming (Li and Zhan 2009; National Energy Technology Laboratory [NETL] 2009). The 
porous Nugget sandstones lie approximately 11,000 feet below the surface in the study area, 
and is overlain by approximately 800 feet of anhydride and gypsum in the Twin Creek, and 
Gypsum Springs formations that separate the Nugget aquifer and all lower reservoirs from 
potential groundwater aquifers useful for drinking water or discharging to the surface. These 
formations have capped and effectively sealed the Nugget Formation since the Jurassic 
Period, despite geological upheaval and deformity. The Nugget has an approximate thickness 
of 500 feet, an average porosity of 8.5 percent, and is highly permeable (WOGCC 2009). 
Water would be injected and trapped within the sandstone through hydrodynamic trapping. 
Water would be injected at pressures which are greater than the existing pore pressure of the 
formation, thereby allowing the injected water to displace the compressed native saline fluids.  

Potential indirect geohazards could be introduced by proposed disposal of fluids by injecting 
them into the Nugget formation for water disposal. Potential geohazards from disposal by 
injection could result from the receiving formations becoming over-pressurized to levels 
greater than the fracture pressure of the formation, causing fractures and potential leakage of 
injectate into surrounding reservoirs or causing the lubrication on faults. It could also be 
introduced by direct migration of the injectate beyond the planned zone due to the lack of 
adequate cap or closure structures to keep the formation sealed and prevent leakage under 
normal pressures. Although the Wyoming Oil and Gas Conservation Commission is the 
permitting agency with regulatory authority over disposal by injection, the criteria used in the 
analysis to determine the potential geohazard risk from geologic injection is the qualitative 
examination of industry records and geologic data from existing disposal wells targeting the 
same formations.  

Injectate pressurizes the receiving formation. Potential hazards of injecting fluids into 
subsurface formations include the migration of injectate fluids beyond the planned zone or 
between formations through a system of communicating faults, and/or the lubrication and 
reactivation of the complex sets of faults. 

In the case where nearby boreholes have poor integrity or if a communicating system of 
unsealed faults occurs nearby, these features could act as a conduit, allowing the injectate to 
escape to other formations or to the ground surface. Injection fluids or other production-
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induced changes also have the ability to alter local pore pressures and stresses on localized 
faults in rare cases. In these rare cases, active movement of a fault could disrupt the borehole 
and cause migration of the fluids outside the receiving formation. (USDI BLM 2009). 

Seismic Risk: Adverse impacts from seismic activity could result if project design features 
failed to protect vulnerable equipment and processes in the event of an earthquake. Design 
failure could result in leaks in the wells or pipeline infrastructure. Authorized actions 
including wellheads, injection wells, and/or pipelines would all be susceptible to damage 
from seismic activity. These facilities would be designed to withstand seismic activity typical 
of the region. Successful design makes use of compliant materials and systems, which can 
accommodate ground deformation. According to the Federal Emergency Management 
Agency (FEMA 2002), mitigation measures may be implemented which may reduce 
earthquake movement and acceleration damage to installed infrastructure.  

The risk of an earthquake generating large enough ground motion to severely damage 
infrastructure designed and constructed to a standard equivalent to that required by the 
International Building Code is very low based on the earthquake history and studies of 
tectonics in the area. The possibility of a major earthquake of magnitude greater than 6.5 
occurring during the life of the project which exceeds the proposed design standards exists 
and such an earthquake event could damage project infrastructure and result in leaks. 
However, this risk is not considered significant due to the low probability of occurrence. In 
addition, any proposed injection wells would be regulated by the Wyoming Oil and Gas 
Conservation Commission. A Commission-approved monitoring and emergency shutdown 
plan is part of the Class II injection permit. 

Hydraulic Fracturing. Should hydrocarbons or associated chemicals for oil and gas 
development, including hydraulic fracturing, exceeding EPA and Wyoming Department of 
Environmental Quality standards for minimum concentration levels migrate into culinary water 
supply wells, springs, or usable water systems, it could result in these water sources becoming 
non-potable. Appropriate remediation would be required through the Wyoming Department of 
Environmental Quality.  

The ability of hydraulic fracturing chemicals to migrate in an undissolved or dissolved phase into 
a usable water zone is likely dependent upon the location of the sealing formation (if any), the 
geology of the sealing formation, hydraulic gradients and production pressures. No diesel would 
be used in the hydraulic fracturing process per EPA requirements. 

A surface use plan of operation must include information concerning water supply and identify 
the source (43 CFR 3160). If a supply well on lease is proposed, the operator must provide 
location, construction details, expected production requirements, and well abandonment 
procedures per Onshore Order No. 7. Potential effects from drilling/completion operations could 
include the following. 

Groundwater Quantity and 
Effects to Local Water Users, Drawdown in Local Water Well 
The removal of groundwater from aquifers tapped for drilling water can negatively affect the 
quantity of groundwater available to local water users. This is especially true in areas of 
groundwater recharge, in which a change in water volumes, quality, and direction can affect the 
entire downgradient aquifer. In the project area, the various members of the Wasatch Formation 
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aquifer within the recharge area are the principle aquifers that provide groundwater for domestic 
and stock uses throughout the area.  

Potential oil and gas activities would be located upgradient from water wells within the parcel 
boundaries and within two miles of the parcels. This is particularly true of the northern parcels 
located directly west of the Community of Merna. Of the 110 water wells in Merna, 52 are 
located within two miles of the northern parcels (SEO records). There are 34 domestic, 8 
domestic/stock and 10 stock wells. Nearly all wells produce from various members of the 
Wasatch formation. Reported yields are generally low, from 0 to a maximum of 25 gallons per 
minute; however, actual yields are not known. Because of production well construction standards 
by State and Federal regulators, no significant impacts to usable water zones are expected. 

Drawdown in Local Water Wells 
Drilling and completion of natural gas wells can require large volumes of water. Industrial supply 
wells drilled into the Wasatch to provide drilling and completion water could negatively affect the 
quantity of groundwater downgradient of all parcels, particularly the northern parcels where they 
undergo sustained pumping without allowance for natural recharge. As well, sustained pumping 
of large volumes of groundwater in the recharge areas upgradient of Merna could cause 
noticeable drawdowns within downgradient domestic and stock wells. Because of the small 
number of production wells that could be potentially installed within the subject parcels, 
significant impacts are not expected from sustained pumping operations from water supply wells. 
Other potential sources of water for drilling and completion include surface water, or purchase 
from existing permitted sources. 

A model of possible effects to the Wasatch Formation aquifer due to a dense cluster of drilling 
rigs and associated water supply wells was provided in the Final Supplemental Environmental 
Impact Statement, Pinedale Anticline Oil and Gas Exploration and Development Project (USDI 
BLM 2008). The model is based on typical Wasatch Formation hydraulic properties and a cluster 
of 17 wells active in six adjacent sections. The model suggests that up to 11 feet of drawdown 
may be expected up to 3 miles from such a concentration of activity. No more than 30 feet 
drawdown is expected anywhere in the Wasatch Formation except within 1.5 miles of a drilling 
rig.  

This model assumes a very large aquifer with homogeneous (uniform) and isotropic (same in 
every direction) hydraulic properties. This is not an accurate representation of the Wasatch 
Formation with its variably interconnected, lenticular sandstones but gives some indication of the 
magnitude of groundwater effects from pumping. Water used for drilling the exploratory wells 
would be obtained from wells completed in a water-bearing zone underlying (below) an alluvial 
aquifer. This use would be relatively small and would not adversely affect existing sources or 
rights to groundwater. Most water wells in the area are completed in the alluvium and not in the 
Wasatch Formation. Potential effects on water wells would be further minimized by best 
management practices and mitigation measures. 

Open intervals of water wells would be at least 200 feet deeper than any domestic or stock well 
within 0.5 mile. These provisions are meant to prevent effects to domestic wells due to 
communication between shallow and Wasatch Formation aquifers. Temporary depletion of the 
Wasatch Formation aquifer is a consequence of groundwater extractions for drilling water 
through water supply wells. The projected annual usage is a small fraction of the annual recharge 
through infiltration, and of the storage of the Wasatch Formation. Water level recovery in the 
Wasatch Formation should therefore be rapid when pumping ceases in any area. There are a few 
domestic wells completed in the Wasatch Formation. 
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Use of a combination of water sources in multiple locations would reduce the impact to any 
specific aquifer unit to a level that would have no noticeable impact on other water users or water 
rights holders. Water for consumptive and non-consumptive project use would be obtained from 
water supply wells drilled from well pads to water bearing zones within a shallow bedrock 
formation, such as the Wasatch Formation. Wells would be cemented with bentonite grout 
through the shallow water-bearing zones tapped by nearby residential wells. Additionally, water 
may be trucked in from a nearby groundwater source. The Wyoming Department of 
Environmental Quality has requested that all Federal agencies recommend that operators use 
deeper, poorer quality water for drilling, completion and other operations when at all possible. 
This will help protect and preserve the more shallow fresh water sources for future generations. 

The actual volume of water used during operations would depend on the depth of the wells and 
any losses that might occur during drilling, road conditions, and on the timing of testing, and 
proposed reclamation activities. Drilling of an average 14,000 foot deep well would require about 
50,000 to 880,000 gallons of water (USDI BLM 1999). Withdrawals related to water use are 
considered relatively small and would not adversely affect existing groundwater resources. 

If projected water use affects groundwater or surface water resources or users in a manner that 
causes unforeseen circumstances, or effects such as measurable drawdown or reduced flows, the 
future proposed project or applicable design criteria would be adjusted through the development 
of mitigation measures (43 CFR 3160). The purpose of the mitigation measures would be to bring 
the consequences back into the range disclosed in this analysis. Because of the low number of 
wells projected, and the intensity of projected development, no significant impacts from any of 
the proposed alternatives are expected. 

Shallow Groundwater  
The location of the parcels is unique in that the surface water and groundwater throughout the 
project area are interconnected and cannot be assessed independently. Nearly all streams in the 
project area are perennial and identified as losing streams (Clarey et al. 2010), which contribute 
significant recharge water to underlying bedrock aquifers through their channel, their alluvium, 
and their wetlands. The width of these floodplains including their alluvium and wetlands can be 
as much as 2,000 feet (see also “Surface Water” section). 

Construction of drill pads, access roads, and pipelines could affect shallow groundwater flow and 
quantity in several ways. Clearing, grading, excavating, and soil stockpiling activities could 
temporarily alter overland flow and groundwater recharge patterns. Use of heavy construction 
equipment could cause compaction of near surface soils, reducing the ability of the soil to absorb 
water and resulting in increased surface runoff and potential for ponding. Excavation could cause 
temporary or short-term fluctuations in the elevation of the water table. 

Increased sedimentation into perennial streams would increase turbidity and could cause sealing 
of the stream bottom inhibiting the recharge of surface waters into underlying bedrock aquifers 
where streams are losing. Increased sedimentation could cause a reduction in the amount of water 
available for recharge resulting in a lowering of the water table/potentiometric surface and a 
reduction of water-well yields in downgradient water wells, particularly in Merna.  

Because of the low levels of projected development, and the requirements for construction, 
material containment and reclamation, no significant impacts to shallow aquifers are expected 
from any of the proposed alternatives.  
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Mesaverde Aquifer 
During well operations, including drilling, completion, and testing activities, limited amounts of 
groundwater (produced water) would be removed from water-bearing zones within the Mesaverde 
Group through the wellbore. The limited volumes of produced water removed and disposed of 
would not have any measurable effect on groundwater quantity or quality. Lowering of water 
levels and cross-contamination of shallow aquifers are preventable by sound well construction 
practices required by permits to drill, which state that isolation of aquifers will be maintained by 
ensuring good cement seals in gas production wells. All gas production wells have the annulus 
cemented to surface, and cement bond logs are run to confirm the cement integrity across 
formation contacts; as a result, no significant impacts are expected from any of the leasing 
alternatives. 

The alteration of natural soil strata by earthwork could eliminate some existing groundwater 
pathways or result in new migration pathways for shallow groundwater. Changes to groundwater 
flow and quantity are likely to be unmeasurable. If groundwater conditions change or fluctuate in 
a manner that causes unforeseen circumstances to develop, such as effects on wetlands, the future 
proposed projects or applicable design criteria would be adjusted through the development of 
mitigation measures. Through the application of mitigation measures and subsequent reclamation 
requirements, no short-term or long-term significant effects are expected from implementation of 
any of the leasing alternatives. 

Water Depletion 
The Wasatch Formation aquifer generally recharges in the lease area, that is, it receives some 
infiltration from precipitation. Depletion of the Wasatch Formation aquifer could decrease local 
contribution to flow in streams or springs down-gradient of the lease area. Ground water flow 
typically supplies a minimum base flow throughout the year, and depletion of this groundwater 
flow component has the potential to reduce flow in streams or springs. Reduction in surface flow 
is unlikely because the volumes of groundwater projected to be pumped from the Wasatch 
Formation is small (50,000 to 880,000 gallons per well). This equates to an estimated 2.7 acre 
feet per well (USDI BLM 1999). As such, no short-term or long-term significant impacts are 
expected from implementation of any of the leasing alternatives. 

Groundwater Quality 
Potential effects on groundwater resources may result in changes in groundwater quality and 
include: 

• Accidental spills of petroleum products or other pollutants 

• Cross contamination of aquifers during drilling which could either occur between aquifers 
or within the same aquifer 

• Contamination of aquifers from injection of wastewater 

• Improperly constructed or operated water supply wells 

Some of these effects would be associated with construction activities, but primarily with water 
discharges, product storage and transportation during the operation phase. 

Hydrocarbon development in areas of shallow groundwater and groundwater recharge should be 
undertaken with caution. Even minor surface discharges of hydrocarbons and other chemicals 
would be in close communication with water resources. In areas of groundwater recharge the 
downward movement of water could reduce lateral spreading of contaminants, reducing the 
potential for early detection.  
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Alluvial aquifers in the project area are considered highly vulnerable to contamination by 
potential spills and releases due to the influences of oil and gas activities in areas of high 
permeability (Wyoming Water Development Commission 2007 and DRASTIC groundwater 
vulnerability assessment). This is particularly true of the northern and southern groups of parcels; 
as such, open reserve pits should not be authorized and offsite production facilities should be 
considered at the application for permit to drill stage should development be proposed. The 
effects of spills and releases of contaminants in the alluvium would be limited to the 
subwatershed where proposed drilling activities would occur. 

Clarey et al. (2010) states that the areas identified as highly sensitive are considered more 
susceptible to shallow groundwater contamination due to high permeability and relatively shallow 
depth to groundwater in the recharge areas. Contamination released at the ground surface or in the 
shallow subsurface would likely migrate downward from the shallow soils or sediments to 
contaminate the shallowest groundwater underlying a site (Clarey et al. 2010). Because 
groundwater tends to follow the direction of local groundwater flow from a contamination point 
source over time, contamination could reach downgradient water wells.  

With application of regulations in Onshore Order Nos. 1 and 2, along with appropriate site-
specific construction and operational controls, no significant impacts are expected from 
implementation of any of the leasing alternatives. 

Water Supply Well Contamination 
By their very nature wells are potential vectors for contamination. Contamination of existing 
groundwater quality in the bedrock aquifers, particularly the members of the Wasatch could occur 
from poorly constructed oil and gas wells, which can release hydrocarbons into the aquifer or 
from poorly constructed water wells that may admit or transmit contaminants into or between 
aquifers. Even properly constructed wells experience greater wear and potential for failure in 
shallow groundwater due to more frequent passage of down-hole equipment. While standard well 
design reduces this potential in extraction wells, water supply wells are frequently less robust in 
construction. 

Operation and maintenance of mineral extraction wells requires frequent access, which could 
involve snow removal on well pads and access roads. This frequently results in increased rates of 
snowmelt due to mechanical manipulation. Given the locations of the proposed parcels and access 
roads in areas of general snow accumulation and storage, the timing and volumes of water made 
available for infiltration could change on a landscape scale.  

Further opportunities for mitigation that could be implemented to protect groundwater quality are: 

• All water supply wells could be required to have backflow prevention devices. 

• All new water supply wells could be constructed using sanitary water well construction 
methods. This means using non-toxic lubricants for casing threads, use of clean casing and 
drill pipe, and use of clean hydrocarbon-free drilling water. 

• Water quality could be tested in all new water supply wells to ensure different classes of 
water are not being mixed. 

• Water samples could be collected in new water supply wells and analyzed for major 
cations, anions, and hydrocarbons. 

• Electric logs could be run to characterize the near surface geology. 
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• Water supply wells could be completed into deeper water-bearing zones instead of using 
Class I water for drilling and completion. 

• All water supply wells could be outfitted with locks to prevent unauthorized access. 

Failure to implement these mitigation measures may result in violation of Wyoming Water 
Quality Standards. The operators are encouraged to consult with the Wyoming Department of 
Environmental Quality-Water Quality Department and the Wyoming State Engineer‘s Office to 
insure that water supply well drilling, construction, and completion practices are adequate to 
protect groundwater. If water wells are operated in accordance with state regulations, no 
significant impacts are expected from the installation and/or use of water supply wells associated 
with oil and gas development on the subject parcels. 

Contamination from Production Wells 
Ground water quality could be impacted by leaky well seals allowing cross-aquifer 
contamination. Ensuring good well seals across aquifer boundaries would prevent cross-aquifer 
contamination. Flow (leakage) among aquifers having differing water quality could also occur 
where aquifer zones in an oil and gas production well or water well are not isolated during well 
completion or are inadequately plugged during well abandonment. Casing and cementing 
requirements specified in 43 CFR 3160 and Onshore Order No. 2 as well as project design criteria 
provide for sound well control and casing design, which would prevent communication among 
inadequately cased or plugged zones and impacts to usable water zones. 

Storage and Transportation 
The potential exists for effects to groundwater quality from accidental spills during the 
construction phase. Refueling vehicles, storage of chemicals, and equipment failure create the 
potential for contamination of groundwater. Effects associated with spills or leaks would be 
avoided or minimized by restricting the locations of refueling and storage facilities and requiring 
clean-up in the event of a spill. Procedures developed in accordance with Federal, state, and local 
regulations and best management practices would adequately mitigate potential effects from spills 
during construction. 

During well completion activities, produced water would be placed in tanks on location as soon 
as a well is configured for extended testing. Water would be removed from tanks periodically and 
transported by truck to an approved disposal facility. Upon the completion of drilling operations, 
the water from the cuttings pit would be allowed to evaporate and the cuttings would be solidified 
before the pit is reclaimed. Effects to groundwater from water and waste holding pits would be 
minimized by installation of a synthetic or nonpermeable liner and additional design features. 
Produced water and condensate would be contained in closed tanks, surrounded by impermeable 
secondary containment structures, and trucked to an authorized disposal site. 

Potential risk to groundwater resources from accidental spills and leaks during storage and 
transportation would be minimized through implementation of best management practices and are 
not expected to result in significant impacts to water resources. 

As well, EPA’s rules include requirements for oil spill prevention, preparedness, and response to 
prevent oil discharges to navigable waters and adjoining shorelines. The rule requires that 
operators of specific facilities prepare, amend, and implement spill prevention, control, and 
countermeasure (SPCC) plans. The SPCC rule is part of the Oil Pollution Prevention regulation, 
which also includes the Facility Response Plan rule. Originally published in 1973 under the 
authority of the Clean Water Act, the Oil Pollution Prevention regulation sets forth requirements 
for prevention of, preparedness for, and response to oil discharges at specific non-transportation-
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related facilities. To prevent oil from reaching navigable waters and adjoining shorelines, and to 
contain discharges of oil, the regulation requires the operator of these facilities to develop and 
implement SPCC plans and establishes procedures, methods, and equipment requirements 
(subparts A, B, and C). In 1990, the Oil Pollution Act amended the Clean Water Act to require 
some oil storage facilities to prepare facility response plans. On July 1, 1994, EPA finalized the 
revisions that direct facility owners or operators to prepare and submit plans for responding to a 
worst-case discharge of oil. 

In addition to EPA’s requirements, operators must provide a plan for managing waste materials, 
and for the safe containment of hazardous materials, per Onshore Order No. 1 with their 
application for permit to drill proposal. All spills and/or undesirable events are managed in 
accordance with Notice to Lessee (NTL) 3-A and Wyoming Information Memorandums.52 
Regulations found at 43 CFR 3162.5(c) provide BLM with the necessary regulatory framework 
for responding to all spills and/or undesirable events related to drilling and/or completion 
operations. 

The following are recommended standard best management practices to reduce effects on water 
resources from spills and leaks: 

• Training of contractor personnel on the contents and requirements of the Spill Plan 

• Requirement for routine inspections and maintenance of equipment to prevent accidental 
spills and leaks 

• Specifications for the storage, proper labeling, and secondary containment of oil and other 
hazardous liquids in containers and tanks 

• Daily inspections of tanks and containers for leaks 

• Requirement to replace leaky or deteriorated containers immediately after an inadequate 
condition is detected 

• Requirement that service vehicles used to transport lubricants and fuels be equipped with 
emergency spill response kits, chemical response kits, and other equipment such as shovels, 
brooms, polyethylene sheeting, and fire protection equipment 

• Notification, response, and cleanup in the event of the spill 

• Names and telephone numbers of state and local officials to be contacted in the event of a 
spill 

Potential for impact from leaks and spills and appropriate responses are addressed in each 
operator’s application for permit to drill. Detection of water quality effects that result in a 
violation of Federal or State water quality standards would require notification of Wyoming 
Department of Environmental Quality and appropriate remedial action. 

Compliance with Forest Plan and 
Other Relevant Laws, Regulations, Policies and Plans 
All alternatives would be consistent with applicable legal and regulatory direction. 

                                                      
522008-028 NTL-3A Reporting Requirements and 2009-021 Guidance & Standards for Response to Oil & Gas-Related 

Spills & Clean-Up Criteria 
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Required Monitoring 
Effective March 1, 2014, the Wyoming Oil and Gas Conservation Commission requires 
groundwater baseline sampling, analysis, and a monitoring plan for all operators with an 
application for permit to drill or deepen a well. Chapter 3, Section 46 of the Wyoming Oil and 
Gas Conservation Commission rules calls for the initial sampling and testing to be conducted 
within the 12-month period prior to spudding the well or the first well on a multi-well pad. The 
first round of subsequent sampling and testing would be conducted between 12 and 24 months 
after setting the production casing or liner. A second subsequent sampling and testing would be 
conducted between 36 and 48 months after setting the production casing or liner. The second 
subsequent sampling would be conducted at least 24 months after the first subsequent sampling. 

Aquatic Wildlife 
Introduction 
The purpose of this section is to consider the potential future impacts of oil and gas development 
activities to aquatic species and habitats. Areas proposed for oil and gas leasing are located within 
six management areas, four in the Green River Basin and two in the Snake River Basin. Because 
no surface effects are expected in the limited area that falls in the Snake River management areas, 
these areas are not analyzed in detail. In the Green River Basin, the management areas are defined 
by watershed boundaries, and occur in Horse, Cottonwood, Piney, and LaBarge watersheds. 
Because aquatic species and their habitats are allied to watersheds, this analysis considers effects 
of the proposed action by management area as well as by the analysis area as a whole. Aquatic 
species and habitats considered will include both fishes and amphibians. 

Regulatory Framework 
Bridger-Teton Forest Plan 
The forest plan provides goals, standards, and guidelines for mineral development activities and 
threatened, endangered, or sensitive species. See page 423 for the list of applicable goals and 
standards. 

• Goal 3.3(a) Protect Forest Service Intermountain Region sensitive species and provide 
suitable and adequate amounts of habitat to ensure that activities do not cause long-term or 
further decline in population numbers or habitats supporting these populations or trends 
toward Federal listing. 

• Goal 4.4(b) Prevent surface occupancy where potential effects on other resources, including 
wildlife, and threatened and endangered species are unacceptable. 

• Goal 4.4(c) Apply performance standards or stipulations in mineral plans, permits, and 
leases for the protection of other resource values.  

♦ Notification Standard – Associated with any surface disturbance or water depletion 
activities that will affect threatened or endangered species, the operator will be formally 
notified that they may be subject to mitigation, which could include monetary 
compensation. 

♦ Sensitive Species Management Standard – Crucial habitat of priority I, II, and III 
species as listed by Wyoming Game and Fish Department and the Intermountain 
Regional sensitive species will be protected and maintained (forest plan, p.126). 
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♦ Fish Passage Standard – On those streams with a fisheries resource, culvert 
installations will be designed to facilitate fish passage (forest plan, p.126). 

♦ Streamside Roads Standard – Wherever possible, roads will avoid riparian areas or 
drainageways. Where riparian areas or drainageways cannot be avoided, location and 
design of roads will apply sediment-reduction practices to prevent degradation of 
riparian or stream quality. Roads presently within riparian areas will be relocated 
outside riparian areas where possible (forest plan, p. 140). 

LaBarge Creek Watershed and North Piney Lake are considered crucial habitat areas under the 
Wyoming Game and Fish Department Strategic Habitat Plan. 

Laws, Regulations and Other Direction Relevant to Aquatic Wildlife 
Endangered Species Act 
Section 7 of the Endangered Species Act requires Federal agencies to insure that any action 
authorized, funded or carried out by them is not likely to jeopardize the continued existence of 
listed species or modify their critical habitat. Formal interagency consultation under section 7 of 
the Act is required for projects that may lead to depletions of water from any system that is a 
tributary to the Colorado River. Federal agency actions resulting in water depletions to the 
Colorado River system could affect the endangered bonytail (Gila elegans), Colorado 
pikeminnow (Ptychocheilus lucius), humpback chub (Gila cypha), and razorback sucker 
(Xyrauchen texanus) and their habitat downstream in the Green and Colorado River systems. In 
addition, upstream depletions could contribute to the destruction or adverse modification of 
designated critical habitat for these four species. Critical habitat is designated for Colorado River 
Fish in Colorado and Utah in downstream riverine habitat in the Yampa, Green, and Colorado 
River systems (see 50 CFR 17.95(e)). In general, depletions include evaporative losses and 
consumptive use of surface or groundwater within the affected basin, often characterized as 
diversions less return flows. Project elements that could be associated with depletions include, but 
are not limited to, ponds, lakes, reservoirs, hydrostatic testing of pipelines, wells, dust abatement, 
diversion structures, and water treatment facilities. Any actions that may result in water depletion 
should be identified.  

The U.S. Fish and Wildlife Service, in accordance with the Upper Colorado River Endangered 
Fish Recovery Program, adopted a de minimis policy, which states that water-related activities in 
the Upper Colorado River Basin that result in less than 0.1 acre-foot per year of depletions in 
flow have no effect on the Colorado River endangered species, thus do not require consultation 
for potential effects on those species. Similarly, detention basins designed to detain runoff for less 
than 72 hours, and temporary withdrawals of water outside of critical habitat (such as for 
hydrostatic pipeline testing) that return all the water to the same drainage basin 30 days, are 
considered to have no effect and do not require consultation. 

National Forest Management Act  
Section 6e (iii) protection is provided for streams, streambanks, shorelines, lakes, wetlands, and 
other bodies of water from detrimental changes in water temperatures, blockages of water 
courses, and deposits of sediment, where harvests are likely to seriously and adversely affect 
water conditions or fish habitat. 
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Executive Orders 
Recreational Fisheries, EO 12962 of June 7, 1995 
This executive order directs Federal agencies to conserve, restore, and enhance aquatic systems to 
provide for increased recreational fishing opportunities nationwide. 

Laws, Regulations and Other Direction Relevant to Aquatic Wildlife 
Other direction relevant to aquatic wildlife are those that aim to regulate pollutants, protect 
waterbodies and water quality, and minimize damage to aquatic features (such as stream 
channels, banks, floodplains and wetlands) that provide habitat for aquatic wildlife. See page 346 
for a list of these laws and regulations. 

The “Recommendations for Development of Oil and Gas Resources within Important Wildlife 
Habitats” (WGFD 2010) recommends no surface occupancy within riparian areas and a 500-foot 
buffer of riparian areas and wetlands.  

The goal of the “Conservation Agreement for Colorado River Cutthroat Trout in the States of 
Colorado, Utah, and Wyoming” (CRCT Coordination Team 2006) is to assure the long-term 
viability of Colorado River cutthroat trout throughout their historic range. Areas that currently 
support Colorado River cutthroat trout will be maintained, while other areas will be managed for 
increased abundance. New populations will be established where ecologically and economically 
feasible, while the genetic diversity of the species is maintained. The cooperators envision a 
future where threats to wild Colorado River cutthroat trout are either eliminated or reduced to the 
greatest extent possible. 

Methodology  
Environmental effects of the proposed action and alternatives on aquatic resources can only be 
determined at a landscape scale due to the necessarily broad level predictions of oil and gas 
activities described in the reasonably foreseeable development scenario. Until site-specific 
information is available (such as exploratory well sites or an application for permit to drill), it is 
difficult to quantify the effects upon aquatic species and habitat at the site-specific level. Because 
the leasing is not distributed evenly across the landscape, the potential development activities and 
impacts have been apportioned by acreage of proposed leases across four management areas. 
Although there are six management areas that have some proposed lease acreage, the 647 acres in 
the Upper Hoback and the 132 acres in Lower Greys River management areas are designated no 
surface occupancy in both leasing alternatives due to steep slopes and Lynx habitat management. 
In addition, due to the limited access and terrain considerations, these acres would not be likely to 
be developed from the Snake River drainage side so there would be no off-lease disturbance in 
these management areas. As a result, we will only carry forth consideration of the management 
areas in the Green River drainage. 

To estimate the effects of each of the alternatives, we first determined the primary impacts to 
aquatic resources related to roads, water depletion, and risk of chemical spill contamination. 
Because there are no site-specific proposals for development, we made assumptions to analyze 
the road-related effects. First, we looked at the number of existing road-stream crossings, road 
density, and miles of road near known breeding sites of amphibians that have been active in the 
past 10 years by management area within the project. Using the development estimates of road 
miles in the reasonably foreseeable development scenarios, we estimated road development in 
each management area to be proportional to the proposed leased acres in each management area. 
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We assumed that the ratio of miles of existing road to number of existing stream crossings would 
be the same as the ratio of new road miles to new stream crossings by management area.  

Oil and gas development requires water during construction of roads, pipelines and well pads, 
well drilling, well completion, and hydrostatic testing of pipelines. An average drilling operation 
requires about 2.7 acre-feet (880,000 gallons) and may require up to a year to complete a well and 
enter into production (table 114).  

The risk of chemical contamination to aquatic ecosystems is evaluated qualitatively. The potential 
for contamination is discussed for each alternative. 

Table 114. Water depletion estimations for each well development phase (USDI BLM 1999) 
Water Depletion Actions Acre-Feet 
Roads, well pads, pipeline construction 0.9 
Pipeline testing 0.2 
Well drilling 1.3 
Well completion and testing 0.3 
Total water use per well 2.7 

Incomplete and Unavailable Information  
Population and distribution information for sensitive amphibian species occupancy and breeding 
is incomplete within the project area and across the Bridger-Teton National Forest. These species 
are inherently cryptic and breeding locations can change from year to year based on climate 
conditions and population cycles. The best available information has been compiled from 
databases managed by the Forest Service, Wyoming Game and Fish Department, and Wyoming 
Natural Diversity Database. This information is being used to estimate the potential effects to 
these species but would not be the sole source for protection of the species if specific 
development were proposed. 

Spatial and Temporal Context for Effects Analysis 
Over 98 percent of the lease parcels lie within the upper Green River subbasin; waters from this 
subbasin drain into the Green River, part of the Colorado River system. Approximately 779 acres 
of the lease parcels extend into the Hoback River and Grey River drainages of the Snake River 
Basin, but this acreage is designated as no surface occupancy due to steep slopes and Lynx 
critical habitat, and therefore there will be no impacts to the aquatic resources in those 
management areas, and this section will only analyze effects on aquatic species inhabiting the 
Colorado River system, focusing on the upper Green River subbasin. This area supports a 
diversity of aquatic habitats and communities, including habitat for six aquatic special status 
species (table 115) and numerous other native aquatic species including fish, amphibians, and 
invertebrates.  

The spatial boundaries for analyzing the cumulative effects to aquatic resources encompass four 
management areas defined in the forest plan, Management Area 24 – Horse Creek, Management 
Area 25 – Cottonwood Creek, Management Area 26 - Piney Creek, and Management Area 12 – 
LaBarge Creek. The boundaries are large enough to encompass all related project activities and 
are defined along watershed boundaries, so all of the impacts to a watershed that could contribute 
to aquatic effects are captured. The management areas are at an appropriate scale to consider the 
potential environmental effects.  
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Development of wells is expected to occur in the next 10 to 15 years. Many of the effects to the 
aquatic resource would be greatest during this period. Those impacts may be related to road 
construction and well-pad development and increased activity associated with drilling and 
development. The production phase could last approximately 40 years. Although impacts would 
typically be expected to be reduced during this phase, continued use and maintenance of roads 
and at the well sites would continue to have some impacts to the aquatic environment. 

Environmental effects to the aquatic resource are described as short-term effects, typically 1 to 2 
years following initial disturbance (when the substantial elements would not be measurable 
following vegetation recovery and soil stabilization), or long-term (disturbance elements that 
would continue for decades or through the life of the project).  

Table 115. Native and nonnative fishes and amphibians of the Eastern Wyoming Range, upper Green 
River Subbasin, Wyoming 

Species Name Scientific Name Native? (Y/N) Status1 
Kendall Warm Springs 
dace 

Rhinichthyes osculus 
thermalis 

Y Endangered,  
Management Indicator 

Colorado River cutthroat 
trout 

Oncorhynchus clarki 
pleuriticus 

Y Sensitive, 
Management Indicator, 
Native Species Status 2 

Mountain whitefish Prosopium williamsoni Y No special status 
Speckled dace Rhinichthyes osculus Y No special status 
Mountain sucker Catostomus platyrhyncus Y Native Species Status 3 
Mottled sculpin Cottus bairdi Y Native Species Status 4 
Tiger salamander Ambystoma tigrinum Y No special status 

Boreal toad Bufo boreas boreas Y Sensitive, 
Management Indicator,  
Native Species Status 1 

Boreal chorus frog Pseudacris triseriata 
maculata 

Y Management Indicator 

Columbia spotted frog Rana luteiventris Y Sensitive,  
Native Species Status 4 

Northern leopard frog Rana pipiens Y Native Species Status 4 
Brook trout Salvelinus fontinalis N No special status 
Brown trout Salmo trutta N No special status 
Rainbow trout Oncorhynchus mykis N Management Indicator 
Bonneville redside shiner Richardsonius balteatus 

hydrophlox 
N No special status 

Longnose dace Rhinichthyes cataractae N No special status 

Affected Environment 
Existing Condition  
The Upper Colorado River basin in Wyoming historically supported several endemic fishes, 
including Colorado River cutthroat trout, Kendall Warm Springs dace, bonytail chub, humpback 
chub, Colorado pikeminnow, and razorback sucker. Although populations of Colorado River 
cutthroat trout and Kendall Warm Springs dace persist within Bridger-Teton National Forest 
lands, the remaining species today are restricted to downstream portions of the basin outside 
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Wyoming. Most of the native fish populations in the Upper Colorado River basin have suffered 
declines. Rangewide, Colorado River cutthroat trout occupy 11 percent of the stream miles that 
they occupied historically (Hirsch et al. 2013). Similarly, native amphibians, such as boreal toads 
and Columbia spotted frogs, have also experienced population declines (Muth and Nanjappa 
2005; Patla and Keinath 2005). 

Threatened, Endangered, and Sensitive Aquatic Species 
Fishes 
Four endangered fishes, the Colorado pikeminnow (Ptychocheilus lucius), humpback chub (Gila 
cypha), bonytail (Gila elegans), and razorback sucker (Xyrauchen texanus), are present off-forest, 
in the lower Green and Colorado Rivers, and could potentially be affected by oil and gas 
development and consequent depletion of water from the upper Green River. All four species are 
native to the Upper Colorado Basin where they were once abundant and inhabited the larger 
channels of the Colorado River and its tributaries. Presently, the northern limit of bonytail chub is 
the confluence of the Colorado and Green Rivers in Utah (Arizona Game and Fish Department; 
University of Nevada, Reno); humpback chub are restricted to the Little Colorado River and 
adjacent waters (Arizona Game and Fish Department; University of Nevada, Reno); razorback 
suckers only occur in the Green River within Utah and the Upper Colorado River (University of 
Nevada, Reno; University of Texas); and Colorado pikeminnow are currently found in the Green 
River below the Yampa River in Colorado. 

Kendall Warm Springs Dace (Endangered, Management Indicator Species) 
Kendall Warms Springs dace inhabit the upper Green River Subbasin, but are restricted to a 300-
meter springbrook which joins upper Green River on the east side of its valley. Dace habitat lies 
outside and upstream of the analysis area and approximately 26 miles from the nearest project 
lease parcel.  

Colorado River Cutthroat Trout (Sensitive) 
The Colorado River cutthroat trout is classified as a sensitive species by the Rocky Mountain and 
Intermountain Regions of the Forest Service and by the Bureau of Land Management in 
Colorado, Wyoming, and Utah. In its Comprehensive Wildlife Conservation Strategy (WGFD 
2005), the Wyoming Game and Fish Department specified Colorado River cutthroat trout as a 
“species of greatest conservation need” because most populations are physically isolated or occur 
in extremely low densities throughout the historic range in Wyoming. The Forest Service is 
signatory to a conservation agreement and conservation strategy for Colorado River cutthroat 
trout in the states of Colorado, Utah, and Wyoming, wherein they agree to assist in assuring the 
long-term viability and abundance of core conservation populations. Historically, Colorado River 
cutthroat trout occupied over 1,600 stream miles in the upper Green River Subbasin, but currently 
are restricted to 284 miles. Thirteen percent of these occupied stream miles occur within the 
proposed lease parcels. 

Colorado River cutthroat trout require cool, well-oxygenated water and undergo seasonal 
migrations triggered by water temperature. In summer, cutthroat trout tend to occupy headwaters 
or higher elevation streams where maximum summer temperatures are below 60 degrees 
Fahrenheit (Sloat et al. 2005). Declining temperatures in autumn may trigger substantial 
movements in many populations of cutthroat trout (Young 2008). 
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Pools are important habitat features for Colorado River cutthroat trout and are used extensively as 
foraging sites and refuges from temperature extremes. In addition, structure and cover are 
essential habitat components, providing protection from high flows and predation. Habitat 
elements such as large wood, overhanging or submerged vegetation, beaver dams, rough 
substrates, turbulent water, or undercut banks can serve as cover.  

Spawning occurs usually in upstream reaches in spring depending on elevation and temperature, 
and fry emergence can range from late August through early October (Coleman and Fausch 2007; 
Young 2008). During this period, the eggs require well-oxygenated inter-gravel flow, and are 
vulnerable to suffocation from fine sediment deposits. The proportion of fine particles in 
spawning gravels has been shown to be related to the survival from egg deposition to fry 
emergence (Chapman 1988). 

Beginning in the mid-1800s, interior cutthroat trout experienced severe declines in distribution 
and abundance as a result of nonnative fish introductions, habitat degradation, over-harvest, and 
habitat fragmentation (Williams et al. 1989; Behnke 1992; Young 2008). The introduction of 
nonnative fishes has been identified as posing the greatest present-day danger to native cutthroat 
trout conservation, due mainly to hybridization and introgression (Allendorf and Leary 1988; 
Young 2008). Colorado River cutthroat trout populations on the Bridger-Teton National Forest 
have declined because of hybridization, population fragmentation from artificial barriers, and 
competition from introduced trout species. In addition, cutthroat trout have been adversely 
impacted by reduced watershed function and habitat degradation from dams, water diversions, 
road networks, timber harvest, permitted livestock grazing, private and public developments on 
floodplains, developed and dispersed recreation in riparian areas, and recreational angling. 

Site-specific information on Colorado River cutthroat trout occurrence and habitat conditions 
within the analysis area is presented under “Aquatic Habitat Conditions” below, and table 116. 

Amphibians 

Columbia Spotted Frog (Sensitive) 
Columbia spotted frogs inhabit riparian areas associated with permanent water, and, like boreal 
toads, require a mosaic of vegetation communities during their life cycle. Breeding occurs in 
shallow ponds or wetlands, but overwintering generally requires perennial, oxygenated water 
such as ponds, lakes, springs, or streams (Patla and Keinath 2005). Spotted frogs can move 
considerable distances from water after breeding, often frequenting mixed conifer and subalpine 
forests, grasslands, and shrublands of sagebrush and rabbitbrush and using riparian areas as 
migratory or dispersal corridors. 

Habitat loss and degradation through water diversions, road construction, mining, livestock 
grazing, and nonnative predators are important threats to Columbia spotted frog survival. Drought 
is also a threat to frogs and their habitat, and its effects may be exacerbated by management 
activities and land uses. Frogs are particularly vulnerable to water- and air-borne chemical toxins, 
which they absorb through their moist skin. 

A search of Columbia spotted frog from State and Forest Service databases found a total of 413 
records within the national forest boundary (figure 61). Of those observation records, 116 of those 
records had evidence of breeding at the site (location where eggs, tadpoles/larvae, metamorphs, or 
adults in amplexus were detected).  
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Figure 61. Locations of Columbia spotted frog observations and location of breeding observations 
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Within the management areas affected by this proposal, there were 91 total observation records 
(22 percent of all records from the Bridger-Teton) and 12 of those had evidence of breeding (10 
percent of breeding records). The observations include incidental records as well as many 
different survey efforts and should not be used to infer the actual distribution of population 
densities, but it does provide an indication of the importance of the habitats within the 
management areas for Columbia spotted frog. 

Columbia spotted frogs have been documented breeding on North Horse Creek, South Horse 
Creek, and Lead Creek in Management Area 24 and have been observed without evidence of 
breeding on Mill Creek, tributary to North Horse Creek in Management Area 24, and Nylander 
Creek in Management Area 25. 

Boreal Toads (Sensitive and Ecological Indicator Species) 
The boreal toad has declined dramatically in the last 30 years in many portions of its extensive 
range in western North America (McGee and Keinath 2004). The toads range throughout the 
Bridger-Teton National Forest, and have been recorded in all management areas and from about 
40 percent of the lease parcels. In 2010, the Intermountain Region of the Forest Service listed 
boreal toads as sensitive species.  

In Wyoming, boreal toads use wet habitats in foothills and high elevations and can be found in 
marshes, wet meadows, streams, beaver ponds, and lakes (McGee and Keinath 2004). Boreal 
toads require three main habitats to complete their life cycle, needing, in general, a spatial mosaic 
of permanent ponds or wetlands with shallow sunny margins, adjoining willow thickets or shrub 
cover, and upland montane forests. All of these habitat components must be close and accessible 
(within 1.5 miles of breeding ponds) to maintain viable boreal toad populations.  

Boreal toad observations have been recorded on the Bridger-Teton National Forest since almost 
1900 (figure 62). Starting about 1990, substantial efforts have been put forth to gain a better 
understanding of the distribution of amphibians on the Bridger-Teton. A search of boreal toad 
observations from State of Wyoming and Forest Service databases found a total of 1,942 records 
within the national forest boundary. Of those records, 250 of those records had evidence of 
breeding at the site (location where eggs, tadpoles/larvae, metamorphs, or adults in amplexus 
were detected). Within the management areas affected by this proposal, there were 970 total 
records (50 percent of all records from the Bridger-Teton) and 143 of those had evidence of 
breeding (57 percent of breeding records from the Bridger-Teton). The observations include 
incidental records as well as many different survey efforts and should not be used to infer the 
actual distribution of population densities, but it does provide an indication of the importance of 
the habitats within the management areas for boreal toads. 

Boreal toad population monitoring began on the Bridger-Teton National Forest in 2005 at five 
sites, two within the Big Piney/Pinedale Ranger Districts. Data are preliminary and incomplete, 
and no conclusions regarding population trends are yet possible.  

Management Indicator Species 
Management indicator species are those species used to indicate the effects of habitat changes 
associated with forest management activities. Colorado River cutthroat trout, rainbow trout, 
boreal toads, and boreal chorus frogs are the indicator aquatic species that inhabit the analysis 
area. Population levels of these species are used as a measure of change associated with forest 
management activities on the habitat on which they depend (USDA Forest Service 1990).  
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Figure 62. Locations of boreal toad observations and breeding observations 
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Fishes 

Colorado River Cutthroat Trout and Rainbow Trout (Harvest Indicator Species) 
The forest plan designated Colorado River cutthroat trout and rainbow trout as “harvestable indicators,” 
both likely representing aquatic conditions and riparian communities that have a direct relationship to the 
aquatic environment. In addition, Colorado River cutthroat trout were considered “ecological indicators” 
and are also listed as sensitive species. See “Colorado River Cutthroat Trout” section on page 403, for 
more information on this species.  

Colorado River cutthroat trout distribution is substantially reduced from historic conditions. Colorado 
River cutthroat trout are currently estimated to occupy approximately 11 percent of their estimated 
historic range (Hirsch et al. 2013). In many cases, they have been restricted to high elevation streams, and 
populations have been fragmented due to artificial stream barriers or invading fish populations that out 
compete Colorado River cutthroat trout. As a result, the habitat on the Bridger-Teton National Forest is 
particularly important for the persistence of the Upper Green River Genetic Management Unit (GMU). 
Based on the 2013 Colorado River cutthroat trout database, there are 217 miles of stream habitat that 
support conservation populations on the Bridger-Teton. Of the 217 miles of stream that support 
conservation populations of Colorado River cutthroat trout on the Bridger-Teton, 178 miles are within the 
management areas that may be affected by this proposal. For detailed information on Colorado River 
cutthroat trout conservation populations in existing and proposed lease parcels within the management 
areas, see table 116 and figure 63.  

Rainbow trout are native to Pacific coastal streams, but have been widely introduced to the Bridger-Teton 
National Forest as a popular game fish. Rainbow trout prefer cool, well-oxygenated water, but can inhabit 
streams and lakes with temperatures from 32 degrees up to 80 degrees Fahrenheit (Wydoski and Whitney 
2003). Rainbow trout numbers are steady to declining on a forest-wide basis, perhaps because Wyoming 
Game and Fish Department is no longer stocking rainbow trout in many streams in order to reduce their 
impacts to native cutthroat trout (WGFD data). Within the project area, fisheries management objectives 
emphasize native cutthroat trout management in the Horse Creek, Cottonwood Creek, and LaBarge Creek 
Management Areas, in all drainages in Piney Creeks Management Area except Middle and South Piney 
Creeks, which are managed for non-native trout species.  

Amphibians 
The Bridger-Teton National Forest designated boreal toads and boreal chorus frogs as ecological 
indicators for wetland habitats. Population monitoring was designed to measure occupancy and relative 
abundance of populations at documented sites and to correlate population trends with changes in aquatic 
habitat conditions within or adjacent to documented sites. Boreal toads are discussed under “Threatened, 
Endangered, and Sensitive Aquatic Species,” above.  

Boreal Chorus Frog - Ecological Indicator Species 
The boreal chorus frog is found throughout Wyoming and across the Bridger-Teton National Forest 
(Baxter and Stone 1985), and is the smallest and most conspicuously vocal amphibian in the area. In 
spring and early summer, male frogs call from ponds, marshes, and ephemeral pools, attracting females to 
the breeding sites. Eggs are deposited in water on submerged vegetation. After breeding, adults disperse 
away from the breeding sites to moist habitats including riparian areas, grasslands, and forests, but are 
rarely found far from permanent water. Boreal chorus frogs occupy wetlands at a wide range of elevations 
and appear to be the most common and widespread amphibian species on the Forest. 
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Figure 63. Location of Colorado River cutthroat trout conservation populations 
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Because of the ubiquitous nature of boreal chorus frogs within the Bridger-Teton National Forest, 
occurrence records of all sites have not been mapped. However, distribution documentation exists 
for many portions of the analysis area. In 2006, two boreal chorus frog sites on the Pinedale 
Ranger District were monitored, but no monitoring has occurred within the project area. Data are 
preliminary and incomplete, and no conclusions regarding population trends are yet possible. 

 Aquatic Habitat Conditions  
Aquatic habitats on the Bridger-Teton National Forest include riparian areas, wetlands, ponds, 
springs, seeps, and streams. Little information is available that describes conditions of aquatic 
habitats within the analysis area. Baseline stream and riparian habitat assessments are 
summarized in the Hydrology and Water Quality Resources report. However, in 2005 an 
interagency working group of fisheries biologists representing Wyoming, the Bridger-Teton 
National Forest and the tribes assessed habitat quality in the four management areas as part of a 
rangewide status review for Colorado River cutthroat trout (Hirsch et al. 2006). This effort was 
based primarily on expert opinion supported by existing field data where available. Habitat 
quality by stream reach was rated from poor to excellent based on an array of habitat criteria, 
including substrate composition, pool characteristics, canopy cover, streambank stability, and 
water temperature. This habitat assessment was used to characterize aquatic habitat conditions 
within the leasing area.  

Aquatic Habitat Conditions for Management Areas 24, 25, 26, and 12 
The parcels proposed for leasing lie predominantly within the upper Green River subbasin and are 
grouped into four management areas delineated by watershed. Impacts to these streams are 
primarily from recreation, timber harvest, grazing, and road development (USDA Forest Service 
1999). Wetlands and riparian acreage within the analysis area was estimated from Bridger-Teton 
National Forest land cover information derived from field survey and remote sensing data. 
Cottonwoods, riparian “herblands,” and willows were the communities identified and mapped to 
a minimum polygon size of two acres. Table 116 summarizes the extent of riparian and wetland 
acreage and stream habitat for Colorado River cutthroat trout within the management areas. 

Table 116. Riparian/wetland and stream habitat for Colorado River cutthroat trout within lease 
parcels 

Management 
Area Watershed 

Total 
Lease 
Parcel 
Acres 

Riparian/ 
Wetland 

Acres 
within 

Parcels 

Conservation 
Population 

Stream Miles 

Conservation 
Population 

Stream Miles 
In Existing 

Lease Parcels 

Conservation 
Population 

Stream Miles In 
Proposed 

Lease Parcels 
24 Horse 27,95 1,140 54.2 11.6 24.2 
25 Cottonwood 5,778 214 32.3 6.0 5.0 
26 Piney 4,703 286 18.5 3.0 0 
12 LaBarge 833 0 72.7 0 0 

Totals  38,678 2,243 177.7 20.6 32.6 

Management Area 24 – Horse Creek Watershed (North Horse, South Horse Creeks) and 
Beaver Creek Watershed (South Beaver, Chall, and Middle Beaver Creeks) 
In Management Area 24, 1,140 acres of riparian and wetland habitat lie within lease parcels. 
Riparian and wetland habitat comprises 4 percent of the total parcel acreage. Management Area 
24 comprises Horse Creek and Beaver Creek watersheds which drain the northern portion of the 
east slope of the Wyoming Range. Lease parcels in Management Area 24 contain over half the 
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riparian and wetland habitats (1,140 of 2,243 total acres) and most Colorado River cutthroat trout 
populations of all the parcels proposed for leasing (table 116). Horse Creek and its tributaries 
support over 25 percent of the known Colorado River cutthroat trout populations within the Green 
River drainage (WGFD 2003). Genetic testing indicated that the trout within these streams show 
no or limited hybridization with nonnative trout and are considered “conservation” populations. 
In addition, this watershed is among the few in the Wyoming Range that allow migration and 
interaction of cutthroat populations between drainages. The trout inhabit North and South Horse 
Creek Subwatersheds and South Beaver Creek Subwatershed (see figure 63 on page 409). 

Conservation populations of Colorado River cutthroat trout occupy 27 stream miles within 
parcels proposed for lease. These parcels occur on North Horse, Lead, Chall, and South Beaver 
creeks. Habitat quality estimates rated North Horse Creek “fair,” and Lead and South Beaver 
creeks “good.” North Horse Creek riparian areas consist of willows and grasses, but the channel 
exhibits eroded streambanks, reduced bank cover, extreme annual flow fluctuations, and lack of 
beaver ponds; extensive livestock use may be a contributing factor (WGFD 2003). However, 
North Horse Creek supports the largest native cutthroat trout population in the management area.  

Columbia spotted frogs have been recorded in Management Area 24, but they appear to have low 
density in this area. Boreal toads are abundant in this management area and extensive breeding 
has been recorded throughout the streams in the management area. Boreal chorus frogs are 
common in low gradient riparian and wetland areas. 

Management Area 25 – Cottonwood Creek Watershed 
(North Cottonwood and South Cottonwood Creeks)  
In Management Area 25, 214 acres of riparian and wetland habitat lie within lease parcels. 
Riparian and wetland habitat comprises 3.7 percent of the total parcel acreage.  

Cottonwood Creek and its tributaries drain the central portion of the east slope of the Wyoming 
Range, and several streams in Management Area 25 support conservation populations of 
Colorado River cutthroat trout. Tributaries of North Cottonwood Creek (Sjhoberg, Nylander, 
Maki, Irene, Hardin, and Ole creeks) provide important spawning and nursery habitat. At present, 
5 stream miles occupied by Colorado River cutthroat trout lie within lease parcels and include 
Maki, Sjhoberg, Nylander, and North Cottonwood creeks.  

Currently, Colorado River cutthroat trout populations in this watershed are probably most limited 
by competition and hybridization with nonnative salmonid species (brook and rainbow trout). 
Populations in North and South Cottonwood, Maki Creek, and Bare Creek were found to be 
stable, but smaller tributaries that had been managed with barriers to protect pure Colorado River 
cutthroat trout populations have experienced declines (WGFD 2009). In addition, Wyoming 
Game and Fish Department (2003) noted impaired habitat conditions resulting from past and 
present human impacts (roads, grazing, timber harvest, tie hacking, oil and gas development, and 
fire suppression). Habitat surveys in the drainage found riparian conditions to be relatively 
favorable, but upland conditions to be impaired due to widespread conifer encroachment (WGFD 
2009) and past sheep grazing practices in the headwaters.  

Columbia spotted frogs have been reported in only one area in Management Area 25 within a 
lease parcel on Nylander Creek. However, suitable habitat occurs in this watershed and frogs may 
be more widely distributed. Boreal toads have been recorded from lease parcels on North 
Cottonwood Creek, Hardin Creek, Sjhoberg Creek, and South Cottonwood Creek and its 
tributaries (see figure 61 on page 405). Boreal chorus frogs are abundant in low gradient riparian 
and wetland areas. 
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Management Area 26 – Piney Creek Watershed 
In Management Area 26, 286 acres of riparian and wetland habitat lie within lease parcels. 
Riparian and wetland habitat comprises 6 percent of the total parcel acreage. 

Colorado River cutthroat trout conservation populations within this management area occur in 
North Piney Creek and Fish Creek, and exhibit some hybridization with nonnative trout such as 
Yellowstone cutthroat, which also occurs in the drainage. Habitat quality estimates have rated 
both of these streams “good.” Although Colorado River cutthroat trout do not occur within any 
lease parcel, the northern parcel is bisected by Apperson Creek, a tributary to Colorado River 
cutthroat trout-bearing North Piney Creek. The southern two parcels lie within the South Piney 
Creek watershed, a fish-bearing but not a conservation Colorado River cutthroat trout stream 
system.  

Columbia spotted frogs have not been documented in this management area but suitable habitat is 
present. Boreal toads have been recorded at one site near headwater areas of South Piney Creek 
(figure 61 on page 405). Boreal chorus frogs are abundant in low gradient riparian and wetland 
areas, but have not been mapped. 

Management Area 12 – LaBarge Creek Basin 
No riparian and wetland habitat is documented within the sole lease parcel in Management Area 
12.  

LaBarge watershed drains the central portion of the east slope of the Wyoming Range and is a 
high priority Colorado River cutthroat trout management area for Wyoming Game and Fish 
Department, which is working to restore a metapopulation of native trout and eliminate 
introgression with nonnatives. The single lease parcel in Management Area 12 contains the 
headwaters of Turkey Creek, a conservation Colorado River cutthroat trout stream rated in “poor” 
habitat condition. In addition, the headwaters of Big Fall Creek lie within the parcel; portions of 
Big Fall Creek are eligible wild and scenic river segments. Although Big Fall Creek is not 
Colorado River cutthroat trout habitat, it is a tributary to LaBarge Creek, one of the principal 
Colorado River cutthroat trout strongholds in Management Area 12.  

Columbia spotted frogs have not been documented in this management area but suitable habitat is 
present. Boreal toads have not been recorded on the Management Area 12 lease parcel, but are 
abundant in Management Area 12. Boreal chorus frogs are abundant in low gradient riparian and 
wetland areas. 

Stream Crossings and Sediment Delivery 
The highest risk of sediment delivery to streams comes from road-related activities, including 
construction, maintenance, reconstruction, and road use, particularly near streams. Because roads 
concentrate flow in ditchlines, sediment delivery can occur from farther distances than would be 
expected through dispersed flows. The density of road-stream crossings in a watershed (range of 
values from 0 to 5.1 culverts per square kilometer or approximately 0 to 2 culverts per square 
mile) has been correlated with both stream substrate embeddedness and trout abundance (Eaglin 
and Hubert 1993). Road-stream crossings are a good indication of a road system that is 
hydrologically connected to streams with ditches that empty directly into streams or surface 
runoff with fines likely to be delivered to the stream. The number of stream crossings per square 
mile of watershed range from 0.48 to 0.62, which is on the low end of the range evaluated by 
Eaglin and Hubert (1993). A substantial increase in road crossings could have an adverse effect 
on trout populations in the project area. 
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Road Density Effects to Habitat 
Road density in watersheds is a key indicator in watershed and fisheries management. Baxter et 
al. (1999) found a negative correlation over time between bull trout redd abundance and density 
of roads in the Swan Basin in Montana, and a similar relationship would be expected with 
cutthroat trout. Current road density within the management areas under analysis ranges from 0.7 
to 0.8 miles per square mile. During the Watershed Condition Framework process, staff at the 
Bridger-Teton National Forest determined that open road densities less than 1 mile per square 
mile was a characteristic of a properly functioning watershed. Although there are no definitive 
thresholds in the literature of a density of roads on aquatic habitat condition, there is a general 
reporting of decreased aquatic integrity in watersheds with increased road density. Salmonid 
strongholds through the Great Basin Region were highly associated with unroaded watersheds 
(Lee et al. 1998). 

Impacts from Disturbance  
Disturbance activities including well pad development, road construction and use, and other 
ancillary activities near important amphibian breeding sites could result in long-term impacts to 
these populations. A 500-meter distance of primary concern from the breeding area, 
recommended by Wyoming Game and Fish Department, is based on boreal toad average home 
range and migration distances (Baxter and Stone 1985, Hammerson 1999, Werner et al. 2004) and 
Columbia spotted frog migration distances (Pilliod et al. 2002).  

Effects of Water Depletion on Habitat 
The four Colorado River endangered fish species (Colorado pikeminnow, humpback chub, 
bonytail chub, razorback sucker) do not reside within the proposed project area. However, any 
water depletion from the Colorado River Basin is considered to jeopardize the continued 
existence or adversely modify the critical habitat of these species (USFWS 2002, 2002a, 2002b, 
2002c). Oil and gas development requires water during construction of roads, pipelines and well 
pads, well drilling, well completion, and hydrostatic testing of pipelines. An average drilling 
operation requires about 2.7 acre-feet (880,000 gallons) and may require up to a year to complete 
a well and enter into production (table 117).  

Table 117. Water depletion estimations for each well development phase (USDI BLM 1999) 
Water Depletion Actions Acre-Feet 
Roads, well pads, pipeline construction 0.9 
Pipeline testing 0.2 
Well drilling 1.3 
Well completion and testing 0.3 
Total water use per well 2.7 

Risk of Chemical Contamination  
There are numerous pathways that chemical contaminants from oil and gas exploration and 
development activities can pose risk to aquatic resources. Those pathways are discussed in detail 
in this section and the relative risk of chemical contamination will be evaluated for each of the 
alternatives. 
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Air Quality and Atmospheric Deposition 
Atmospheric deposition, where air pollutants are deposited on terrestrial and aquatic ecosystems, 
is of special concern to aquatic communities. In the Bridger-Teton National Forest, the potential 
for acidification of lakes and waterways from atmospheric deposition is high. Chemical 
components of atmospheric deposition include sulfur compounds, nitrate, ammonium, and nitric 
acid, reported in kilograms per hectare-year. When these substances are dissolved into poorly 
buffered waterbodies, they decrease pH and mobilize heavy metals from soils.  

Most atmospheric emissions from oil and gas activities occur as wells are drilled and enter 
production. These pollutants can be injected into the environment during disposal of liquid waste 
and venting of unwanted gases by burning of waste products, and by leaking of gases from 
storage tanks and other facilities. Accidental explosions, fires, blowouts, oil spills and leaks cause 
potentially serious air pollution problems. 

On the Bridger-Teton National Forest, the Forest Service has collected lake chemistry background 
data (including pH, acid neutralizing capacity, and chemical concentrations) in several high 
mountain lakes in wilderness areas near the proposed project area (USDA Forest Service 2006). 
Data showed long-term significant decreases in acid neutralizing capacity and increases in 
nitrogen and sulfur deposition in these lakes, and much of these changes occurred in the years 
since natural gas development began in the Pinedale area. In a Colorado Rockies study (Baron 
2006), changes in lake algal communities occurred with nitrogen deposition levels (1.5 kilograms 
per hectare-year) much lower than those observed in Bridger-Teton National Forest lakes.  

Atmospheric pollutants have profound effects on aquatic ecosystems. When freshwater fish eggs 
are subjected to acid stress, the duration of the hatching process may take many days longer than 
a normal hatch. In addition, larval mortality increases, and fish become more susceptible to other 
environmental stresses (Sayer et al. 1993). Snake River cutthroat trout were found to be more 
sensitive than other salmonids to acid conditions, and were subject to reduced growth and 
survival in early life stages (Woodward et al. 1989). Low environmental pH alone is not acutely 
toxic to adult salmonids, but acidification in combination with aluminum in soft water is a threat 
to all aquatic organisms (Allin and Wilson 1999). Amphibians are particularly vulnerable to 
atmospheric deposition, increased acidity, and mobilization of metals from the soils (Schiesari et 
al. 2007). Acidification increases egg and embryo mortality, although susceptibility varies 
between species and with pH and soil chemistry (Leuven et al. 1986; Pierce 1993). In the Sierra 
Nevada Mountains, acid deposition alone has not been shown to be a cause for amphibian 
declines (Bradford et al. 1994), but synergistic effects of acidity with other environmental 
stressors, such as UV-B radiation, may have lethal effects (Carey et al. 2001; Pahkala et al. 2002).  

Drilling Effluents 
Exploration and development of oil and gas has the potential to impact water quality and aquatic 
organisms through effluents and liquid or solid by-products of the drilling process (Confluence 
Consulting 2004). Several types of pollutants are present in either the gas or oil, in drilling fluids, 
in produced waters, or waste rock. These pollutants include organic compounds, such as benzene 
and naphthalene, and dissolved solids, salts, and metals. 

Drilling Fluids 
Drilling fluids or muds are made up of a base fluid (water, diesel or mineral oil, or a synthetic 
compound), weighting agents (most frequently barium sulfate [barite]), bentonite clay, 
lignosulfonates, lignites, and various other additives such as defoamers, descalers, thinners, 
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viscosifiers, lubricants, stabilizers, surfactants and corrosion inhibitors (U.S. EPA 2000). In 
addition to these additives, drilling muds contain underground chemical contaminants 
encountered in drilling. These contaminants can include high concentrations of heavy metals and 
hydrogen sulfide. 

Reserve Pits 
During exploration and drilling, reserve pits are constructed at the well pad site and receive 
excess drilling fluids, cuttings (small bits of stone, clay, shale, and sand), and rig-washing fluids 
as well as storm water and precipitation. These open pits are typically 80 feet by 160 feet and 10 
to 12 feet deep and unlined. Open waterbodies can attract courting amphibians during the 
breeding season. Because amphibians readily absorb fluids and toxins through their skins, they 
would be at particular risk if they purposely or accidentally enter reserve pits. Reserve pit fluids 
are especially toxic if contaminated with petroleum-based drilling fluids (USFWS 2000), 
hydrocarbons such as benzene, or chromium, lead and other metals (U.S. EPA 2000). All reserve 
pits are required to be constructed to impede access by wildlife. Reserve pits may not be 
authorized where shallow groundwater exists. 

Spills and Runoff 
Discharge of pollutants to surface water is restricted by standard best management practices and 
by Environmental Protection Agency regulations. However, inadvertent contamination may 
occur. For example, storm water runoff from drill sites or contaminated transfer sites can 
introduce pollutants to surface waters. Accidental contributions of fuel oil or effluents from spills, 
either at the drill site or during transport, present another avenue for contamination of ground or 
surface waters.  

Effects of Drilling Effluents and Spills on Aquatic Organisms 
Aquatic organisms that rely on surface waters for oxygen and nutrient uptake are negatively 
impacted by chemical effluents and contaminants associated with oil and gas development. 
Constituents of crude oil and other industry hydrocarbons such as benzene and naphthalene are 
acutely toxic to fishes (DeGraeve et al. 1982). For example, surface water oil concentrations less 
than Wyoming’s allowable 10 milligrams per liter reduced survival and growth in cutthroat trout 
(Woodward et al. 1981) and a range of crude oil concentrations in ingested food depressed growth 
or proved lethal to pink salmon (Carls et al. 1996).  

Certain constituents of drilling fluids were also shown to be lethal to rainbow trout at 
concentrations less than 100 milligrams per liter (Sprague and Logan 1979). Paraformaldehyde, 
used to kill bacteria, capryl alcohol, a defoamer, and five surfactants had high toxicity, while 
bentonite, barite, and several organics used as viscosifiers had reasonably low toxicity. Barite, 
however, may be toxic to aquatic invertebrates (Barlow and Kingston 2001). 

Environmental Consequences 

Alternative 1: No Action/ No Leasing 
Direct, Indirect, and Cumulative Effects 
Under the no-action/no leasing alternative, effects on streams and watersheds would remain at or 
near their current levels. There would be no removal of streambank vegetation and no alteration 
of natural drainage channels. Streambanks in the project area would remain in moderate 
condition. Stream sedimentation would continue at current rates over the short and long term. The 
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road-related indicators would remain the same as described under the existing conditions. There 
would be no project-related water depletion. There would be no increase in risk of chemical 
contamination. 

No adverse effects upon aquatic species and their habitats from new oil and gas development 
would occur from post leasing activities in the project lease parcels, as no new leasing for oil and 
gas exploration or development would take place on the project lease parcels.  

There are existing lease parcels, adjacent or near to the project lease parcels, held in suspension 
that would be taken out of suspension upon the signing of the record of decision related to this 
analysis. Some of the access and transportation for those leases could use existing roads within 
the project lease parcels under analysis (this is applicable to all alternatives). If any of the 
suspended leases are activated, the effects described in the measures and indicators could occur. 

Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (the Proposed Action) 
Direct, Indirect, and Cumulative Effects 
The reasonably foreseeable development scenario indicates that alternative 2 would likely have 
the highest level of activities that would have effects on the aquatic environment. It is projected 
that this alternative would result in 24 wells, up to 218 acres of surface disturbance, and 9.6 miles 
of new or reconstructed road. Out of a total 39,490 acres available for leasing under this 
alternative, 22,194 acres would be covered by no-surface-occupancy restrictions, and 14,914 
acres would be covered by some controlled surface use or timing limitation stipulation 
restrictions. There would be no specific limitation on disturbance near streams, wetlands, or other 
important aquatic features.  

Road-related Effects 
Alternative 2 would increase miles of new or reconstructed roads in the analysis area. The 
presence of roads is highly correlated with changes in species composition, population sizes, and 
the hydrologic and geomorphic processes that shape aquatic and riparian systems. Roads can have 
several general effects, including alteration of the physical environment, direct mortality from 
collisions, and increased human access. See table 118 for a summary of road-related metrics by 
management area in alternative 2. 

Table 118. Summary of road-related metrics by management area for alternative 2 

Management 
Area 

Road 
Miles 

Road 
Density 

(miles per 
square 
mile) 

Percent 
Increase 
in Road 
Density 

Number of 
Stream 

Crossings 

Percent 
Increase in 

Stream 
Crossings 

Road Miles 
within 1/3 Mile 
of Amphibian 

Breeding 
Habitat 

Percent 
Increase in 

Miles Within 
1/3 Mile of 

Habitat 

Horse (24) 85 0.7 4 58 5 12 5% 
Cottonwood (25) 64 0.8 2 43 2 1 0 
Piney (26) 133 0.8 1 98 1 0 0 
LaBarge (12) 100 0.7 <1 76 0 3 0 

Although riparian areas and stream crossings would be avoided if possible, some stream crossings 
would likely occur and existing roads near streams may be reconstructed. The surfaces of 
unpaved roads can route fine sediments to streams and wetlands and reduce productivity, 
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survival, and growth of fishes. Sediment can smother spawning gravels and increase mortality of 
eggs and embryos; reduce the abundance of invertebrate prey and reduce quality of rearing 
habitat; abrade gills and impair respiration; and cause fishes to avoid impacted stream reaches 
(Newcombe and Jensen 1996). For amphibians, sedimentation may have severe effects on stream 
dwellers, but the effects of increased sedimentation on pond breeders (such as boreal toads, 
Columbia spotted frogs, northern leopard frogs, and boreal chorus frogs that occur in the analysis 
area) may be inconsequential as long as adequate water depths are retained and sediment does not 
cover eggs. However, sedimentation may temporarily reduce availability of invertebrate prey and 
affect growth and survival for transformed frogs. 

Roads, whether on uplands or floodplains, can alter overland and in-channel flows, changing the 
hydrology of slopes and diverting water along the roadway and to the channel and stream 
crossings. Roads can dewater or create wetlands. Rerouted surface flows can trigger new gullies 
or slumping, adversely affecting habitats far downstream. Because most of these more 
catastrophic erosional events are triggered by the erosion of roads during infrequent, intense 
storm events, lag times of many years may pass before the full effects of road construction are 
apparent. (Trombulak and Frissell 2000).  

Stream crossings commonly act as barriers to the movement of fishes and other aquatic animals 
(Furniss et al. 1991), and the increase in road mileage in alternative 2 would increase the potential 
for more barriers to fish passage. However, the forest plan fish passage standard and culvert best 
management practices would require effective aquatic organism passage.  

Road avoidance, where a road becomes a barrier because an organism is genetically or 
behaviorally incapable of crossing, has been documented in amphibians, especially salamanders 
(Jochimsen et al. 2004). However, frogs and toads may be less inhibited. Roads may actually 
attract frogs by blocking drainage and providing sites for breeding or hydration in standing water 
of ditches and deep ruts. However, successful egg and larval development is less likely in these 
temporary sites and the proximity of traffic reduces probability of survival (Jochimsen et al. 
2004).  

Vehicular traffic can be a significant source of mortality for amphibians (Carr and Fahrig 2001). 
For Columbia spotted frogs, little information is available on the effect of roads on populations, 
although in Yellowstone National Park, construction of a highway that bisected movement 
corridors between a breeding pond and a stream used for overwintering led to a population 
decline of 78 percent (Patla and Peterson 1999). Significantly, the full effect of the road on this 
population was not immediately obvious; breeding did not cease at the roadside pond until 20 
years after road construction.  

Deleterious effects of roads have been established for many other ranid frogs. Fahrig et al. (1995) 
studied several frog populations under different traffic volumes, and concluded that road 
mortality had significant negative effects on the density of local populations. In Ontario, Canada, 
27,328 northern leopard frogs were found during a 2-year study as roadkill along a 3.6 kilometer 
causeway adjacent to a wetland (Ashley and Robinson 1996). Frog species with greater dispersal 
or movement capabilities may be more prone to being killed by vehicles than more sedentary 
species. For example, a study comparing road mortalities of leopard frogs, an active species, to 
green frogs, a relatively less far-ranging species, suggested that effects were greater to leopard 
frogs (Carr and Fahrig 2001). The most vulnerable species are likely to be slow moving and 
traveling during the day, when traffic is usually heaviest. Spotted frogs and boreal toads are slow, 
weak leapers, and will travel to breeding sites during day or night. Consequently, they would be 
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heavily impacted by any busy road that crosses movement corridors, especially near breeding 
ponds.  

Specific levels of traffic volume and velocity on proposed oil and gas development roads are 
unknown, although traffic intensity would be expected to decline in the production phase. 
However, new roads would allow increased vehicle access (legal and illegal) and reconstructed 
roads would facilitate greater vehicular speeds. 

Roads facilitate increased use of an area by humans, who themselves may have ecological effects. 
Native trout in previously inaccessible areas may receive greater recreational fishing pressure and 
unsanctioned, illegal, or unintentional introductions of invasive species are aided by road access. 
In addition, pathogens, such as chytrid fungus which can decimate amphibian populations, are 
more readily introduced and spread. The effects of increased human access on new or 
reconstructed roads would be ameliorated by the closure of these roads to the public during 
exploration and production, and road decommissioning when production is over. 

Water Depletion 
At the anticipated rate of 2.7 acre-feet of water depletion per well, alternative 2 would result in a 
total water depletion of 65 acre-feet. This alternative would result in the highest level of water 
depletion of each of the alternatives (table 119). This water depletion is above the de minimis 
threshold of water depletions that would not affect Colorado River endangered fish species 
(USFWS 2009). As a result this project would be likely to adversely affect Colorado River 
endangered fish.  

Table 119. Water depletion estimates by alternative 

Alternatives 
Estimated Number of 

Developed Wells 
Estimated Water Depletion  

(acre-feet) 

1  0 0 
2  24 65  
3  13 35 
4 <13 <35 

Other fishes and amphibians resident within the proposed project area may be affected by water 
depletions if water withdrawals for drilling dewater low flowing or drought-influenced stream or 
wetland habitats. However, effects to surface waters and aquatic species would be minimized 
through Forest Service oversight of suitable water sources and use of appropriate best 
management practices during the application for permit to drill process.  

Chemical Contaminants 
Alternative 2 would pose the greatest risk of chemical contamination of the aquatic environment 
of the alternatives considered. Oil and gas exploration and development activities under this 
alternative would contribute to air contamination which results in atmospheric deposition in 
aquatic environments; however, the effects of that contribution would not be measureable relative 
to existing background conditions (see air quality analysis for more detailed discussion). 
Although the risk of acute levels of toxic contamination to the aquatic environment is low due to 
standard best management practices and environmental regulation, development under alternative 
2 poses the greatest risk of the alternatives because there are no pre-established buffer distances 
between exploration and development activities from surface water features and aquatic habitats. 
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Because activities may be more likely to take place near the aquatic environment, there would be 
a higher likelihood that runoff or inadvertent spills could impact aquatic species and habitats.  

Cumulative Effects 
The cumulative impact analysis area for streams and watershed resources encompasses the 
watersheds (management areas) that contain the project area. Past, present, and reasonably 
foreseeable actions that are influencing or likely would influence aquatic habitats within the 
analysis area include the following: 

• Livestock grazing 
• Commercial timber harvest  
• Vegetation treatments 
• Prescribed and natural fires 
• Recreational use including hunting, fishing, and dispersed recreation 
• Stream restoration 
• Existing system roads and stream crossings 
• Oil and gas development and production 

Past, ongoing, or reasonably foreseeable activities or events would have a cumulative effect on 
aquatic species and habitats when combined with the effects described above for alternative 2. 
Effects on stream health and watershed conditions resulting from livestock grazing, poor drainage 
on existing roads and trails, and natural hillslope instability would continue. Activities on 
adjacent lands that may affect streams and watersheds include vegetation management, fuel 
treatments, rangeland management, oil and gas development, residential and commercial areas, 
road construction and maintenance, and recreational activities. The cumulative effects from these 
activities should be mitigated by effective design criteria, best management practices, and 
reclamation procedures implemented through existing forest plan guidance. Natural events, such 
as wildland fires, would also have a cumulative effect on streams and watersheds. Although best 
management practices and design criteria would not apply to wildland fires, burned area recovery 
plans would be developed to rehabilitate affected areas. 

Specific recent, ongoing, and foreseeable projects that may affect aquatic resources include the 
following: 

• Oil and gas development and production activity including LaBarge Platform Exploration 
and Development, Rand’s Butte Sour Gas Project, Riley Ridge Natural Gass Project, and 
True Oil Lander Peak Exploration and Development Project. 

• Vegetation projects including Cottonwood II Vegetation Project, LaBarge Vegetation 
Restoration Project, Bare Mountain Post and Pole Project, Nylander Timber Sale, 
Klienstick Timber Sale, Cottonwood Aspen Prescribed Burn, and Fontenelle Fire Salvage.  

• Stream restoration projects include Old Indian Trail Maki Creek Crossing Project, South 
Cottonwood Creek Road and Trailhead Restoration, North Horse Creek Riparian 
Restoration, Shafer Creek and LaBarge Creek Fish Passage Culvert Replacement.  

The effects of these projects would occur sporadically over several years and would continue for 
the duration of the projects listed. Vegetation treatments, including prescribed fire, would be used 
to improve the health and structural diversity of forested areas and shrublands over the long term, 
but short-term effects to aquatic resources are likely from sediment inputs due to road 
construction, equipment transport, and surface disturbance. The effects of prescribed fires would 
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be temporary and would occur sporadically over several years, mostly during spring or fall. 
Effects on streams and watersheds would be expected in association with past and future wildland 
fires. Large, intense fires would be infrequent but could result in considerable erosion and 
sedimentation in watersheds where vegetative cover is lost. 

The lease connected actions of oil and gas development in the analysis area would also contribute 
to effects mentioned above. Proposed new and reconstructed roads would add to stream sediment 
inputs attributable to ongoing and future land management activities, such as grazing, vegetation 
treatments, and recreation. Roads are emphasized because they provide access, and the activities 
that accompany access magnify their negative effects on aquatic habitats.  

Future oil and gas development would potentially add to air quality contaminants already 
ascribed to nearby fields, such as the Pinedale Anticline area. However, the number of proposed 
wells would be a fraction of those drilled to the east, and the proposed project’s relative 
contribution to atmospheric deposition would likely be small. 

Vegetation management actions would be ongoing in the analysis area. These vegetation 
treatments would result in short-term sediment introductions, but long-term benefits to aquatic 
habitats would accrue from the elimination of runoff from poorly located roads, localized 
improvements in riparian habitat, and general improvements in watershed health. Although 
increased sediment inputs in the short term would negatively add to increased sedimentation from 
proposed oil and gas surface disturbances, these cumulative effects would lessen in a few years 
upon completion of vegetation treatments. 

Stream restoration projects would result in short-term impacts as stream beds and banks would be 
altered and culverts would be removed or upgraded. Such channel alterations typically result in 
changes to sediment transport dynamics as streams adjust to a new equilibrium. The long-term 
results of the project would be beneficial to aquatic species and environments due to increased 
biotic connectivity and improved stream function.  

Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision, with Enhanced Resource Protection 
Direct and Indirect Effects 
The reasonably foreseeable development scenario indicates that alternative 3 would likely have 
substantially less activity that would affect the aquatic environment compared to alternative 2. It 
is projected that this alternative would result in 13 wells, up to 102 acres of surface disturbance, 
and 5.2 miles of new or reconstructed road. Out of a total 39,490 acres available for leasing under 
this alternative, 31,917 acres would be covered by no-surface-occupancy restrictions, and 7,541 
acres would be covered by some controlled surface use or timing limitation stipulation 
restrictions. There would be no development near streams, wetlands, or other important aquatic 
features and breeding sites for sensitive amphibians would have additional protection. 

Road-related Effects 
With restrictions on new road construction and half the miles consisting of reconstruction, the 
effects of roads on aquatic species would less than 50 percent of those occurring in alternative 2. 
No-surface-occupancy stipulations would prohibit the construction of facilities or roads within 
500 feet of the edge of surface waters, riparian areas, wetlands, and 100-year floodplains. This 
stipulation would eliminate any new stream crossings or riparian disturbance and significantly 
reduce the risk of additional inputs of sediment into stream channels.  
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Table 120. Summary of road-related metrics by management area for alternative 3 

Management 
Area 

Road 
Miles 

Road 
Density 

(miles per 
square 
mile) 

Percent 
Increase 
in Road 
Density 

Number of 
Stream 

Crossings 

Percent 
Increase 
in Stream 
Crossings 

Road Miles 
within 1/3 

Mile of 
Amphibian 
Breeding 
Habitat 

Percent 
Increase in 

Miles 
Within 1/3 

Mile of 
Habitat 

Horse (24) 85 0.7 2 55 0 0 0 
Cottonwood (25) 64 0.8 <1 42 0 0 0 
Piney (26) 133 0.8 <1 97 0 0 0 
LaBarge (12) 100 0.7 <1 76 0 0 0 

Water Depletion 
At the anticipated rate of 2.7 acre-feet of water depletion per well, alternative 3 would result in a 
total water depletion of approximately 35 acre-feet. This alternative would result in less water 
depletion than alternative 2 (table 119). However, this is above the de minimis threshold of water 
depletions that would not affect Colorado River endangered fish species. As a result this project 
would be likely to adversely affect Colorado River endangered fish. 

Chemical Contaminants 
Atmospheric emissions from oil and gas activities would be just over half of those described for 
alternative 2 because no-surface-occupancy stipulations would reduce development potential. 
Effects of atmospheric deposition and acidification of aquatic habitats would be less, although not 
eliminated. Drilling effluents, drilling fluids, and potential for spills would also be decreased, and 
the no-surface-occupancy buffers for riparian areas would further decrease the likelihood of 
liquid contaminants reaching surface waters and wetlands because there would be additional time 
for spill detection and containment. Fewer reserve pits and added no-surface-occupancy buffers 
around amphibian breeding sites would decrease the probability of amphibian access and 
contamination. 

Cumulative Effects 
The same projects that contribute to the cumulative effects for alternative 2 would cause 
cumulative effects for alternative 3. However, the cumulative effects for alternative 3 would be 
less than those described above for alternative 2, because the potential oil and gas development 
would contribute somewhat less to the total effects. Reduced total disturbance acres, reduced road 
disturbance, application of riparian no-surface-occupancy buffers, and amphibian breeding no-
surface-occupancy restrictions, would all increase protections for aquatic resources and lessen the 
combined effects from other actions. 

Alternative 4: Authorize Leasing in Accordance 
with Forest Plan Leasing Availability with No Surface Occupancy 
Direct and Indirect Effects 
Under alternative 4, no surface occupancy would be allowed within the lease parcels. Directional 
drilling from existing Federal leases or lands of other ownership would be used to access energy 
resources without surface effects on the lease parcels. Road construction or reconstruction could 
still occur to access well pad location on other existing leases adjacent to or near the lease parcels. 
Fewer well pads and thus fewer reserve pits would help to decrease the probability of amphibian 
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access and contamination. On the other hand, there is a higher likelihood of development 
occurring near streams or amphibian breeding sites. 

Road-related Effects 
The potential for road development would be expected to be less than alternative 3. However, 
because surface development that would take place would be outside the parcels, there would be 
less regulation in place to protect aquatic species and environments. Roads to existing lease 
parcels on Federal land would have to meet the required road standards for both construction and 
maintenance, but roads off Federal land would not be required to meet construction standards. 
Roads constructed to a lower standard would be a higher risk for erosion and fine sediment 
contamination of streams.  

Water Depletion 
Water depletions to the Colorado River Basin from well development would be least of all leasing 
alternatives, but any new water depletions over 0.1 acre-foot per year would be likely to 
adversely affect Colorado River Endangered fishes and would require section 7 Endangered 
Species Act consultation with the U.S. Fish and Wildlife Service (table 119). 

Chemical Contaminants 
Atmospheric emissions from oil and gas activities would be slightly less than either alternative 2 
or alternative 3 because no-surface-occupancy stipulations would reduce development potential. 
Effects of atmospheric deposition and acidification of aquatic habitats would be less, although not 
eliminated. Drilling effluents, drilling fluids, and potential for spills would also be decreased due 
to the decreased potential for development, but there is a chance that infrastructure would be 
developed close to the aquatic habitats and that less buffer would be in place between roads or 
well pads and aquatic features.  

Cumulative Effects 
The cumulative effects for alternative 4 would be less than those described above for alternative 2 
or alternative 3, because the potential oil and gas development would be less than either of the 
other leasing alternatives. Near elimination of roads and surface disturbance, and greatly reduced 
potential for introduction of contaminants, would provide reasonable protections to aquatic 
resources and lessen the combined effects from this project with other actions. 

Determination of Effects 
Alternative 1 
No adverse effects upon aquatic species and their habitats from new oil and gas development 
would occur from oil and gas leasing in portions of the Wyoming Range parcels as no leasing for 
oil and gas exploration or development would take place.  

Compliance with the Forest Plan and Other Relevant Laws, Regulations, Policies and 
Plans  
Alternative 1 would fully comply with all relevant laws, regulations, and policies related to 
aquatic species and their habitats. The alternative would be consistent with all goals, standards 
and guidelines of the forest plan that are related to sensitive species. There would be no effect to 
Threatened or Endangered species, so no consultation with U.S. Fish and Wildlife Service would 
be required. This alternative would meet Wyoming Game and Fish Department recommendations 
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and be consistent with the “Conservation Agreement for Colorado River Cutthroat Trout in the 
States of Colorado, Utah, and Wyoming” (CRCT Coordination Team 2006). 

Alternative 2 
Alternative 2 poses the greatest risk to the aquatic environment of any of the alternatives. Beyond 
no-surface-occupancy stipulations on steep (more than 40 percent) or technically unsuitable 
slopes, there are no stipulations to protect aquatic habitats. Mitigation measures included in this 
alternative would allow relocation of surface disturbance, limiting timing of operations, limiting 
stream crossings, sediment control, containment of fluid, and monitoring of surface and 
groundwater in order to reduce the impacts to aquatic habitat and aquatic wildlife species.  

The reasonably foreseeable development scenario for this alternative estimates the development 
of 24 wells, up to 130 acres of short-term disturbance, and 9.6 miles of new or reconstructed road. 
This is a relatively small disturbance across the project area, and would not be expected to have a 
substantial effect to watershed condition. The greatest effect would take place in Management 
Area 24, the northern management area. In that management area, there would be a 4 percent 
increase in road density and an estimated 3 additional stream crossings constructed. Road 
densities and stream crossings would be expected to increase by 2 percent in Management Area 
25 (Cottonwood), 1 percent in Management Area 26 (Piney), and less than 1 percent in 
Management Area 12 (LaBarge).  

Mitigation measures would reduce impacts to aquatic habitats and species, but negative effects to 
Intermountain Region sensitive species Colorado River cutthroat trout, boreal toad, and Columbia 
spotted frog would be expected with development under this alterative. The primary concerns for 
the aquatic environment under this alternative would be surface disturbance and activities near 
aquatic habitats, including streams, wetlands, and ponds. Such proximity would dramatically 
increase the risk to these habitats from chemical contamination, sedimentation to streams, and 
vehicular disturbance and mortality. 

The aquatic habitats that could be affected by this project are particularly important to Forest 
populations of Colorado River cutthroat trout and boreal toads. Of designated conservation 
population habitat for Colorado River cutthroat trout habitat across the Bridger-Teton National 
Forest, 82 percent (178 of a total 217 stream miles) is located in the management areas affected 
by this project. Streams of particular conservation concern for Colorado River cutthroat trout 
under this alternative include North Cottonwood Creek, North Horse Creek, Lead Creek, South 
Beaver Creek, and Chall Creek. Over 50 percent of historical boreal toad breeding site 
observations across the Bridger-Teton are also located in these management areas. Streams and 
wetland areas of particular conservation concern under this alternative include North Horse 
Creek, Lead Creek, South Beaver Creek, Chall Creek, and Middle Beaver Creek. Columbia 
spotted frog are also present in the project area, but the species is not common in this area and is 
well-represented elsewhere on the Bridger-Teton National Forest. Streams of conservation 
concern for this species under this proposal include North Horse Creek and Lead Creek. 

Compliance with the Forest Plan  
and Other Relevant Laws, Regulations, Policies and Plans 
Bridger-Teton Forest Plan 
• Goal 3.3(a) Protect National Forest Service Sensitive species and provide suitable and 

adequate amounts of habitat to ensure that activities do not cause long-term or further 
decline in population numbers or habitats supporting these populations or trends toward 
Federal listing.  
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Because the watershed disturbance from this alternative is relatively modest over the large 
project area, and since there are mitigation measures in the place to provide some 
protection to fisheries and amphibian sensitive species, the likelihood of causing long-term 
declines is relatively low. However, because the alternative provides limited site-specific 
protections for important aquatic habitats, this alternative poses the greatest risk to 
Colorado River cutthroat trout and boreal toad in particular.  

• Goal 4.4(b) Prevent surface occupancy where potential effects on other resources, 
including wildlife, are unacceptable. 

This alternative does not prevent surface occupancy and development near streams, 
wetlands, and other important aquatic features, including those that provide habitat for 
sensitive Colorado River cutthroat trout, boreal toad, and Columbia spotted frog. However, 
potential mitigation measures in the alternative include relocation of surface disturbance 
away from waterways, diversion of surface runoff, containment of potentially contaminated 
fluids, and other measures to help protect key aquatic resources. 

• Goal 4.4(c) Apply performance standards or stipulations in mineral plans, permits, and 
leases for the protection of other resources.  

The alternative does not include stipulations that protect aquatic resources specifically. 
There are mitigation measures in place that may allow projects to be modified to reduce the 
impacts to aquatic resources.  

♦ Notification Standard – Associated with any surface disturbance or water depletion 
activities that will affect threatened or endangered species, the operator will be formally 
notified that they may be subject to mitigation, which could include monetary 
compensation. 

♦ Sensitive Species Standard – Crucial habitat of priority I, II, and III species as listed 
by Wyoming Game and Fish Department and the Intermountain Regional sensitive 
species will be protected and maintained. 

This alternative includes mitigation measures that may help protect habitats for 
sensitive aquatic species, but important aquatic habitats may be diminished or removed 
under this alternative. 

♦ Fish Passage Standard – On those streams with a fisheries resource, culvert 
installations will be designed to facilitate fish passage. 

The project includes mitigation to minimize adverse effects to fisheries habitat, which 
would include providing fish passage at stream crossings. 

♦ Streamside Roads Standard – Wherever possible, roads will avoid riparian areas or 
drainageways.  

Mitigation measures state that “road locations and standards may be altered through 
realignment, relocation… [to] minimize impacts on other resources.”  

Endangered Species Act 
Due to the estimated water depletion, this alternative may affect Colorado River Endangered fish. 
Endangered Species Act consultation would be required for individual projects that included new 
water depletions.  

National Forest Management Act 
This alternative would be consistent with the direction provided in this act. 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Draft Supplemental Environmental Impact Statement – Volume 1 

425 

Executive Orders 
Recreational Fisheries, EO 12962 of June 7, 1995 - This alternative could be implemented is a 
way that was consistent with the Executive Order because it would not be likely to substantially 
reduce recreational fishing opportunities in the project area. 

Other Guidance or Recommendations 
This alternative fails to meet Wyoming Game and Fish Department’s “Recommendations for 
Development of Oil and Gas Resources within Important Wildlife Habitats” (Wyoming Game and 
Fish Department 2010), which suggests no surface occupancy within riparian areas and a 500-
foot buffer of riparian areas and wetlands.  

Regarding the “Conservation Agreement for Colorado River Cutthroat Trout in the States of 
Colorado, Utah, and Wyoming” (CRCT Coordination Team 2006), alternative 2 poses some risk 
to important Colorado River cutthroat trout populations, but would not likely compromise the 
long-term viability of the species within their historic range.  

Alternative 3 
Under this alternative, effects to aquatic species and habitats would be less than alternative 2 due 
to less surface disturbance, which would be associated with less traffic and reduced risk of 
chemical contaminations and greater protective measures, such as no-surface-occupancy 
stipulations and timing constraints.  

The total disturbance of up to 69 acres over the project area would not be expected to have 
substantial effects at the watershed scale. The project would be expected to result in 4.6 miles of 
new or reconstructed roads across the project area. This would result in a 2 percent increase in 
road density in Management Area 24 (Horse) and less than 1 percent in each of the other 
management areas. Because there are specific stipulations that prevent surface-disturbing 
activities near aquatic features, the risk to aquatic species and their habitats is dramatically 
reduced compared to alternative 2. There would be no new stream crossings because of the 
stipulated 500-foot no-surface-occupancy buffer for aquatic features. The risk of chemical 
contamination to aquatic habitat would be reduced because any spills would have a greater 
likelihood of being contained prior to contaminating aquatic habitats. Impacts to amphibian 
populations would be substantially less because of the 1,640-foot no-surface-occupancy buffer for 
sensitive amphibian breeding sites. Not only would this protect the breeding habitats, but much of 
the foraging and security habitats for amphibians would be protected from development as well. 
This alternative would reduce vehicular traffic near key amphibian habitats and thereby reduce 
road-related mortality of aquatic species as compared to alternative 2. 

Compliance with the Forest Plan  
and Other Relevant Laws, Regulations, Policies and Plans  
Bridger-Teton Forest Plan 
• Goal 3.3(a) Protect National Forest Service Sensitive species and provide suitable and 

adequate amounts of habitat to ensure that activities do not cause long-term or further 
decline in population numbers or habitats supporting these populations or trends toward 
Federal listing.  

Alternative 3 has both mitigation measures and stipulations in place to substantially reduce 
the risk that the development would have a measureable adverse impact on sensitive 
cutthroat trout, boreal toads, or Columbia spotted frog.  
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• Goal 4.4(b) Prevent surface occupancy where potential effects on other resources, 
including wildlife, are unacceptable. 

Inclusion of the no-surface-occupancy 500-foot buffer zone around all water features 
including perennial and intermittent streams, lakes, ponds, springs, and wetlands and the 
1640-foot buffer around all breeding habitat for boreal toad and Columbia spotted frog is 
consistent with the intent of this goal for aquatic resources. 

• Goal 4.4(c) Apply performance standards or stipulations in mineral plans, permits, and 
leases for the protection of other resources.  

Aquatic resources would receive a level of protection under this alternative that would meet 
the intent of this goal in regards to the protection of aquatic resources. 

♦ Notification Standard – Associated with any surface disturbance or water depletion 
activities that will affect threatened or endangered species, the operator will be formally 
notified that they may be subject to mitigation, which could include monetary 
compensation. 

♦ Sensitive Species Standard – Crucial habitat of priority I, II, and III species as listed 
by Wyoming Game and Fish Department and the Intermountain Regional sensitive 
species will be protected and maintained. 
This alternative includes mitigation measures and stipulations that would adequately 
protect and maintain sensitive aquatic species habitats. 

♦ Fish Passage Standard – On those streams with a fisheries resource, culvert 
installations will be designed to facilitate fish passage 
Due to the 500-foot no-surface-occupancy buffer on streams, there would be no new 
stream crossings, so this alternative would meet the standard. 

♦ Streamside Roads Standard – Wherever possible, roads will avoid riparian areas or 
drainageways.  
Due to the 500-foot no-surface-occupancy buffer on streams and other aquatic features, 
roads would not be built near streams or in riparian areas; therefore, this alternative 
would meet this standard. 

Endangered Species Act 
Due to the estimated water depletion, this alternative may affect Colorado River Endangered fish. 
Endangered Species Act consultation would be required for individual projects that included new 
water depletions.  

National Forest Management Act 
This alternative would be consistent with the direction provided in this act. 

Executive Orders 
Recreational Fisheries, EO 12962 of June 7, 1995 - This alternative would be consistent with the 
Executive Order because of the protections provided in the stipulations and mitigation measures. 

Other Guidance or Recommendations 
“Recommendations for Development of Oil and Gas Resources within Important Wildlife 
Habitats” (WGFD 2010) – The Wyoming Game and Fish Department recommends a 500-foot no-
surface-occupancy buffer from the extent of the riparian area. The alternative includes a no 
surface- occupancy 500-foot buffer zone around all water features including perennial and 
intermittent streams, lakes, ponds, springs, and wetlands. Within the project area, only a small 
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area would be covered by the recommended buffer that is not covered by the buffer in the 
alternative. As a result, this alternative provides similar protection to the recommendations. 
Protections provided by no surface occupancy in amphibian breeding areas are also consistent 
with the recommendations. 

This alternative, by providing protections for streams and associated aquatic habitats and through 
mitigations that would protect watershed conditions, is consistent with the “Conservation 
Agreement for Colorado River Cutthroat Trout in the States of Colorado, Utah, and Wyoming” 
(CRCT Coordination Team 2006). Although there are some risks to the Colorado River cutthroat 
trout, those risks are reduced compared to alternative 2. 

Alternative 4 
Under this alternative, it is estimated there would be less development than either alternative 2 or 
3. All parcel acres would be stipulated as no surface occupancy. As a result, there would be very 
little effects to aquatic resources and habitats on the Bridger-Teton National Forest. Off-site 
drilling may occur from adjacent leased parcels or lands of other ownership. The reduced level of 
surface disturbance and exploration and development activity would result in reduced effects to 
watershed conditions and impacts to the aquatic environment.  

Although alternative 4 effectively protects aquatic habitats with the lease parcels, there would be 
some trade-offs and risks associated with this alternative. Wells established on adjacent Federal 
lease parcels would be managed under the stipulations associated with those existing leases. In 
most cases, the management framework of existing lease parcels do not have specific aquatic 
protection; however, they would still follow best management practices, standard operating 
procedures, and any stipulations associated with the lease parcel where drilling would occur. 
Surface disturbing activities outside national forest lands could also affect national forest 
resources, and there would be notably less regulation in the protection of aquatic species and 
habitats. In many cases, conservation populations of Colorado River cutthroat trout extend 
outside the national forest. Although we have very limited amphibian distribution information in 
these areas, populations are likely present downstream of the national forest boundary. 

Botanical Resources 
This section discloses effects to those plant species that are threatened, endangered, or proposed 
for listing under the Endangered Species Act, management indicator species for the Bridger-Teton 
National Forest, and Forest Service Intermountain Region sensitive species occurring or possibly 
occurring on the Bridger-Teton National Forest (Forest Service Manual 2670) or their habitat.  

Regulatory Framework 
Bridger-Teton Forest Plan 
The Bridger- Teton forest plan provides the following direction for botanical resources. 

Management Indicator Species: The National Forest Management Act of 1976 provides 
direction for selecting management indicator species for forest planning and management. 
Development of individual management and monitoring programs for each species is impractical. 
Accordingly, a few of the fish, wildlife, and plant species are identified as most representative 
species and most effective for monitoring change. These management indicator species represent 
federally listed and proposed species, important harvest species, ecological indicator species, and 
Forest Service sensitive species. In 1990, the Bridger-Teton National Forest designated six plant 
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species as management indicator species in their forest plan. Four are Intermountain Region 
sensitive plant species and two others were formerly (pre-1994) considered sensitive species but 
now have no other special designation (though one of them is considered a “watch” species by the 
Wyoming Natural Diversity Database (Fertig 2000). The remaining species, aspen, was 
designated an ecological management indicator species on June 27, 2005, as part of the 
fulfillment of the 1990 forest plan direction (forest plan, page 34). 

Intermountain Region Sensitive Species: Forest plan direction for sensitive plant species is 
summarized in the goals, objectives, standards, and guidelines related to this project and the 
sensitive species are listed in table 122 on page 433.  

Goals, Objectives, Standards, and Guidelines 
Goal 3.3: Region 4 sensitive species are prevented from becoming a federally listed threatened 
species in Wyoming.  

Objective 3.3(a): Protect National Forest Service Intermountain Region sensitive plant and 
animal species and provide suitable and adequate amounts of habitat to ensure that activities do 
not cause (1) long-term or further decline in populations, numbers or habitats supporting these 
populations, and, (2) trends towards Federal listing. 

Goal 4.4: Other resources are protected during exploration and development of subsurface 
resources. 

Federally Listed Threatened, Endangered or Candidate Species. Whitebark pine is a 
candidate plant species known to occur on the Bridger-Teton National Forest. As a candidate 
species it is also an Intermountain Region sensitive species and is analyzed in that section. 

Noxious Weeds Control Standard: Effective management of noxious weeds will be 
accomplished by cooperating with the Wyoming Department of Agriculture and County weed 
control districts, using Integrated Pest Management techniques, following the procedures outlined 
in the Bridger-Teton Environmental Assessment for noxious weed control and appropriate 
technical guides. No toxic chemicals will be applied in a manner that will adversely affect non-
target species. 

Desired Condition 
The desired condition, derived from overarching national law and policy, is to ensure that 
management actions do not contribute to a loss of population viability for Forest Service sensitive 
plant species. Management practices are to be implemented to ensure the viability of native and 
desired nonnative plant species in habitats distributed throughout their geographic range on 
National Forest System lands. 

Federal Laws 
The Endangered Species Act of 1973 (as amended ) directs Federal agencies to conserve 
endangered and threatened species and to ensure that actions authorized, funded, or carried out by 
these agencies are not likely to jeopardize the continued existence of threatened or endangered 
species, or result in the destruction or adverse modification of their critical habitats. 

The National Environmental Policy Act of 1969 (NEPA) requires Federal agencies to integrate 
environmental values into their decision-making processes by considering the environmental 
impacts of their proposed actions and reasonable alternatives to those actions. 
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The National Forest Management Act of 1976 (as amended) directs the Forest Service to 
provide for diversity of plant and animal communities and requires the development and 
implementation of a resource management plan for a national forest. 

Executive Orders 
The Executive Order for Invasive Species (Executive Order 13112 of February 3, 1999), 
section 2a (3) directs Federal agency duties to “not authorize, fund, or carry out actions that it 
believes are likely to cause or promote the introduction or spread of invasive species in the United 
States or elsewhere unless, pursuant to guidelines that it has prescribed, the agency has 
determined and made public its determinations that the benefits of such actions clearly outweigh 
the potential harm caused by invasive species; and that all feasible and prudent measures to 
minimize risk of harm would be taken in conjunction with the actions.” 

Methodology  
Information Sources 
The best available information is used to describe existing conditions and environmental effects 
of the proposed action and alternatives. Reports written for the USDA Forest Service and 
published studies are used and cited, particularly in the “Environmental Baseline” section. Nature 
Serve and the Wyoming Natural Diversity Database (WYNND) were consulted for species 
distribution and ranking of species. The Bridger-Teton forest plan guidance, its final 
environmental impact statement and Forest Service Manual (FSM) 2600 were used in 
recommending mitigation measures and describing potential direct and indirect effects. Local 
Forest Service records and Geographic Information Systems data, as well as occurrence data from 
the Wyoming Natural Diversity Database (WYNDD 2011) were consulted. The Bridger-Teton 
National Forest has worked with the Wyoming Natural Diversity Database to assemble 
information on sensitive species since 1989 as directed in the “Monitoring” section of the 
Bridger-Teton forest plan (as amended, USDA Forest Service 1990). Additionally, point 
occurrence data was obtained from the Rocky Mountain Herbarium Specimen Database (Rocky 
Mountain Herbarium 2012) for sensitive species. 

Incomplete and Unavailable Information  
No sensitive plant surveys have been conducted for this project. Plant surveys have not been 
conducted in the Wyoming Range since 1993. Habitat modeling is used to supplement analysis, 
and occupancy of modeled habitat is presumed. Data for known occurrences from the Wyoming 
Natural Diversity Database is often masked and presented with large spatial inaccuracies. 
Therefore, potential impacts to known occurrences are likely overestimated. 

Spatial and Temporal Context for Effects Analysis 
The project lease boundaries serve as the geographic boundaries for direct and indirect effects 
analysis of sensitive and management indicator plant species. The project area is an appropriate 
size to assess the effects of the proposed activities because all potential disturbances and effects to 
sensitive plants would occur within this boundary. Any predictable effects to vegetation would 
remain within the project area. For sensitive and management indicator plant species, the project 
area also serves as the area of analysis for cumulative effects because effects of other past, 
present, and foreseeable activities would interact with effects of the proposed project only within 
the project area. 
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The timeframe considered for future effects is 15 years. This is the time frame for anticipated 
development. Actions that have occurred prior to the project area are reflected in the existing 
condition; however, known past activities are discussed where they overlap known sensitive plant 
occurrences. 

Sensitive and Management Indicator Species Analysis 
The analysis of presence or absence of suitable habitat is found in the project record (Ryan 2008). 
This analysis looked at vegetation and geology to determine suitable habitat. The suitable habitat 
analysis conducted by Ryan (2008) did not include seaside sedge, black and purple sedge, 
rockcress draba, woolly fleabane, naked-stemmed parrya and Weber’s saw-wort because the 
maximum elevation of most of all the parcels but one is below the minimum elevation of these 
species’ habitat (figure 64). The area above 10,000 feet on this parcel (WY0606121) was thought 
to be under a technical no-surface-occupancy standard stipulation in all the alternatives (except 
no action) due to steep slopes. However, there is approximately 15 acres of ridgetop in this area 
that is not covered by the steep slope stipulation. These five species were screened using geology 
and existing vegetation in addition to elevation. 

 
Figure 64. Elevation range of sensitive and management indicator plant species. Red box denotes 
elevation range of the project area. 

Analysis of species effects for species determined to have suitable habitat present uses vegetation 
cover classes (table 121). This method is likely to be conservative for some species and 
overestimate the amount of suitable habitat for species. Species that occupy comparable habitat 
are analyzed together because these species likely respond to disturbance in similar manner. 
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Habitat groupings are: barren and rocky (includes alpine), meadow and riparian, sagebrush, 
forested (excluding whitebark and aspen), whitebark pine, and aspen. Analysis of known 
occurrences uses the entire polygon for calculating acres of potential disturbance. Due to the 
spatial inaccuracy of data from the Wyoming Natural Diversity Database, values are presented for 
the entire polygon even though accompanying tabular data indicates a small amount of the total 
polygon is occupied. Point data are assumed to be 0.10 acres. This is the most conservative 
method of analysis. When discussing abundance of known species, each individual point and 
polygon is considered a separate occurrence even though some are described as subpopulations. 
This method allows for elucidating effects to each entity rather than losing detail by lumping 
subpopulations into a single occurrence. 

Affected Environment 
Existing Condition  
The project area has a variety of vegetation types, with the most abundant being lodgepole pine 
mix (37 percent), subalpine fir/spruce mix (21 percent), and mountain big sagebrush (15 percent). 
All other vegetation types on the Bridger-Teton National Forest are represented in the remainder 
of the project area (table 121). All aspects are present and a variety of slope is encountered. Soils 
are from sedimentary parent material. Elevations range from 7,621 to 10,646 feet. 

Table 121. General vegetation present in the project area 
Vegetation Acreage within leases Percent within leases 

Conifer Subtotal 24,123 61 
Douglas-fir Mix 168 <1 
Lodgepole Pine Mix 14,500 37 
Spruce/Subalpine Fir Mix 8,460 21 
Whitebark Pine 485 1 
Whitebark Pine Mix 509 1 
Deciduous Subtotal 2,213 6 
Aspen 1,963 5 
Aspen/Conifer Mix 251 1 
Herbland Subtotal 4,919 12 
Alpine Vegetation 40 <1 
Grassland/Forbland 4,675 12 
Sparse Vegetation 93 <1 
Tall Forbland 111 <1 
Non-Vegetated Subtotal 33 <1 
Barren/Rock 33 <1 
Riparian Subtotal 1,835 5 
Riparian Herbland 28 0 
Willow 1,807 5 
Shrubland Subtotal 6,347 16 
Mountain Big Sagebrush 5,962 15 
Mountain Shrubland <1 <1 
Sagebrush/Bitterbrush Mix 53 <1 
Silver Sagebrush/Shrubby Cinquefoil 331 <1 
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Species Considered in this Analysis 
Table 122 displays a list of sensitive and management indicator species considered in this analysis 
and the vegetation types associated with their habitat. There are 18 sensitive plant species on the 
Bridger Teton National Forest (USDA Forest Service 2013). Four types of management indicator 
species were identified in the 1990 Bridger-Teton forest plan; harvested species (fish and wildlife 
only), ecological indicator species, Forest Service sensitive species, and threatened and 
endangered species. The Regional Forester’s sensitive species list has changed since the Bridger-
Teton identified sensitive species as management indicator species. For this report, all the species 
listed by name in the forest plan as management indicator species will be addressed (including 
two species which are no longer considered sensitive) as well as those plants currently listed as 
Intermountain Region sensitive that are known to occur on the Bridger-Teton National Forest. 
Aspen (Populus tremuloides), an ecological indicator species for aspen habitat, will also be 
addressed. 

Intermountain Region Sensitive 
Species Eliminated from Further Consideration 
Neither meadow milkvetch nor starveling milkvetch have suitable habitat present because the 
minimum elevation of the project area is below the maximum elevation of these species’ habitat. 
The closest report of meadow milkvetch is from one historical report from the Green River Basin 
(Fertig et al. 1994). Starveling milkvetch is known as a plant of the basin province (Fertig 2000). 
For these reasons, these two milkvetch species and their habitat are not considered to be in the 
project area. No further analysis will be conducted on these species.  

Primary habitat for Wyoming tansymustard (volcanic-derived soils) does not occur in the project 
area. Primary habitat for narrowleaf goldenrod (clay rich cobblestone terrace above large streams) 
is also lacking in the project area. Known occurrences of Wyoming tansymustard and narrowleaf 
goldenrod are well distanced from the project area (WYNDD 2011). These two species and their 
habitat are not considered to occur in the project area and no further analysis will be conducted on 
these species. 

The project area is too low in elevation for rockcress draba, woolly fleabane and naked-stemmed 
parrya. No further analysis will be conducted on these species. 

Black and purple sedge has a limited elevation range within the project area to inhabit. This area 
of approximately 15 acres does not have the species primary habitat (meadow/streamside 
vegetation) present. Therefore, no further analysis will be conducted on this species.  

Suitable habitat exists for the remaining species and they will be carried forward in the analysis.  

Species Information – Species Known to Occur in the Project Area 

Payson’s Milkvetch (Sensitive) 
There are 15 known occurrences of Payson’s milkvetch in the project area (table 122). 
Occurrences are clustered in the Mt. Darby area, North Horse Creek watershed, Mt. Thompson, 
near Maki Creek and South Beaver Creek. Payson’s milkvetch is a disturbance adapted species 
which grows in sandy soils with a low cover of potentially competing vegetation (Heidel 2008). 
Payson’s milkvetch has habitat in the barren and rocky habitat grouping, but also is found in 
disturbed forest openings. The highest component of suitable habitat for the species comes from 
forested habitat (excludes aspen and whitebark pine).  
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Table 122. Sensitive and management indicator species associated with vegetation types in the project area 

Common Name 
(Scientific Name) Habitat/Community Type (habitat grouping) Elevation (feet) Successional Stage 

Potential for Habitat In 
Project Area 

Pink agoseris  
(Agoseris lackschewitzii)  

Subalpine wet meadow, saturated soils 
(meadow and riparian) 

8,500-10,600 Mid to late yes 

Sweet-flowered rock jasmine 
(Androsace chamaejasme 
ssp. carinata)  

Montane rock crevices in rocky Limestone or 
dolomite soils (barren and rocky) 

8,500-10,800 Mid to late yes 

Aspen  
(Populus tremuloides) 
management indicator 
species 

Aspen can be found throughout the Bridger-
Teton. It occurs in pure stands, or mixed with 
subalpine fir, lodgepole pine, Douglas-fir, 
whitebark pine, or Engelmann spruce. (aspen) 

7,621-10,646 Early to late yes 

meadow milkvetch 
(Astragalus diversifolius var. 
diversifolius) 

Moist, often alkaline meadows and swales in 
sagebrush valleys- (meadow and riparian) 

4,400-6,300 Mid no 

Starveling milkvetch 
(Astragalus jejunus var. 
jejunus) 

Dry barren ridges and bluffs of shale and stone, 
clay or cobblestones- (barren and rocky) 

6,000-7,100 Early to late no 

Payson's milkvetch 
(Astragalus paysonii)  

Disturbed areas and recovering burns on sandy 
soil- (barren and rocky; forested-excluding 
whitebark pine and aspen) 

6,700-9,600 Early yes 

Shultz’s milkvetch 
(Astragalus shultziorum) 

Subalpine forb communities on shallow, rocky, 
calcareous soils (meadow and riparian) 

8,800-11,500 Mid to late yes 

Seaside sedge  
(Carex incurviformis)  

Alpine and subalpine moist tundra and wet rock 
ledges- (barren and rocky) 

10,000-12,200 Late yes 

Black and purple sedge 
(Carex luzulina var. 
atropurpurea)  

Subalpine wet meadows and Stream sides- 
(meadow and riparian) 

10,000-10,600 Mid no 

Wyoming tansymustard 
(Descurainia torulosa)  

Sparsely vegetated sandy slopes at base of 
cliffs of volcanic breccia or sandstone- (barren 
and rocky) 

8,300-10,000 Early to mid no 

Boreal draba 
(Draba borealis) 
management indicator 
species 

North-facing limestone, dolomite or volcanic 
slopes, cliffs and riparian areas (barren and 
rocky, meadow and riparian)  

6,200-8,500 Mid to late yes 
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Common Name 
(Scientific Name) Habitat/Community Type (habitat grouping) Elevation (feet) Successional Stage 

Potential for Habitat In 
Project Area 

Rockcress draba 
(Draba globose = D. 
densifolia var. apiculata)  

Moist gravelly alpine meadows and talus 
slopes, often on limestone-derived soils- 
(meadow and riparian, barren and rocky) 

10,400-12,000 Mid to late yes 

Narrowleaf goldenweed 
(Ericameria discoidea var. 
linearis = Haplopappus 
macronema var. linearis]) 

Primarily dry, clay-rich or cobblestone terraces 
above large streams (barren and rocky) 

7,700-10,300 Mid to late no 

Woolly fleabane 
(Erigeron lanatus) 

Alpine or subalpine limestone talus slopes- 
(barren and rocky) 

11,000 Mid to late no 

Payson's bladderpod 
(Lesquerella paysonii) 

Rocky, sparsely-vegetated slopes, often 
calcareous substrates- (barren and rocky) 

5,500-10,600 Early to late yes 

Naked-stemmed parrya 
(Parrya nudicaulis) 

Alpine talus, often on limestone substrates 
(barren and rocky) 

10,700-11,400 Early to late no 

Creeping twinpod 
(Physaria integrifolia var. 
monticola)  

Barren, rocky, calcareous hills and slopes- 
(barren and rocky) 

6,500-8,600 Mid yes 

Greenland primrose 
(Primula egaliksensis)  

Wet meadows along streams and calcareous 
montane bogs- (meadow and riparian) 

6,600-8,000 Mid yes 

Weber's saw-wort 
(Saussurea weberi) 

Alpine talus and gravel fields, often on 
limestone- (barren and rocky) 

10,200-11,200 Mid to late yes 

Soft aster 
(Symphyotrichum molle = 
Aster mollis) 

Sagebrush grasslands and mountain meadows 
in calcareous soils- (sagebrush) 

6,400-8,500 Early to mid yes 
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Payson's Bladderpod (Sensitive) 
There are three known occurrences of Payson’s bladderpod in the project area. All three are 
clustered in McDougal Gap. These occurrences have very large spatial inaccuracies in the data 
from Wyoming Natural Diversity Database, and as such may or may not represent occurrences 
that are within the project area. Payson’s bladderpod grows in open and sparsely vegetated areas 
and is typically associated with sagebrush grasslands within a fairly broad elevation envelope 
(5,500 – 10,600 feet; Heidel 2008). The occurrences in the project area are described as being in 
openings in lodgepole and along a windswept ridge. While Payson’s bladderpod occupies 
sparsely vegetated areas it is unclear if the species is disturbance adapted. Recent surveys for 
Payson’s bladderpod have shown that it occupies areas that are naturally low in vegetative cover, 
such as talus slopes, but it also grows in pipeline corridors and on exposed ridgetops that have 
been recently bladed (Heidel 2012). The open and barren nature of this species’ habitat and its 
possible interaction with disturbance means that invasive plants may be a threat. 

Whitebark Pine (Sensitive) 
Whitebark pine grows in pure and mixed stands at high elevations throughout the project area. 
The Bridger-Teton vegetation database identified 994 acres of whitebark pine forest in the project 
area, 485 acres of pure whitebark pine, and 509 acres of whitebark pine mixed with other conifers 
(table 123 on page 438). The major threats to this species, as identified by Tomback et al. (2001 
and references therein) and the U.S. Fish and Wildlife Service (2011), is successional replacement 
by shade-tolerant conifers resulting from fire suppression, as well as an exotic fungal infection 
and native beetle epidemics, none of which have any direct or indirect link to gas leasing. 

Aspen (Management Indicator Species) 
Aspen grows in both pure stands as well as stands that are mixed with conifers in the project area. 
The Bridger-Teton vegetation database identified around 1,963 acres of aspen forest in the project 
area, 9,649 acres of pure aspen, and 231 acres of aspen mixed with conifers (table 123 on page 
438).  

Aspen is an important habitat and diversity component on the Bridger-Teton National Forest. It is 
suspected to be declining in physiological condition and abundance. Aspen population structure is 
changing primarily from the elimination of fire as an ecological agent and indirectly from long-
term climate change. It is directly influenced by wildlife and livestock browsing and succession 
to conifer in many areas. Future decline may hinge on aspen mortality complex or dieback. Most 
of the aspen on the Bridger-Teton is mature with very little age class diversity.  

Found throughout Wyoming’s major mountain ranges (338,000 acres within commercial timber 
land), aspen makes up approximately 9 percent of the total forested land base. Greatest 
concentrations are found in the Wyoming Range, Wind River Range and Gros Ventre Range on 
the Bridger-Teton National Forest.  

Species Information – Species with Potential Habitat in the Project Area 

Species that Occupy Rocky and Barren Habitat  
Species in this group have habitat that is rocky and barren and often found at high elevations in an 
alpine or sub-alpine setting. The potential habitat of these species is often found in areas which 
are classified as devoid of vegetation. 
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Sweet-flowered Rock Jasmine (Sensitive) 
Sweet-flowered rock jasmine grows on rocky ridgecrests, slopes, and rock meadows in sparsely 
vegetated areas from Alaska and Canada south to Colorado. There are six known occurrences in 
Wyoming, most of which occur in wilderness areas or research natural areas and no individuals 
have been found on the Bridger-Teton National Forest.  

Seaside Sedge (Sensitive) 
Seaside sedge occurs sporadically from central Alberta to northwestern Montana, east-central 
Idaho, and northwestern Wyoming, with disjunct populations in central California and central 
Colorado. In Wyoming it is known only from the Absaroka and Wind River Ranges. There are 10 
known occurrences in Wyoming (Fertig 2000), none of which are in the project area. Fertig 
(2000) states the trend is presumed to be stable; the plant’s remote and rugged alpine habitat 
offers protection from threats. There is very little suitable habitat in the project area for this 
species due to its affinity for higher elevations. 

Boreal Draba (Management Indicator Species) 
Boreal draba is a species generally found in the boreal region and grows from Asia to Alaska and 
has disjunct populations in Wyoming and Colorado. This species grows on rocky slopes, cliffs 
and riparian areas on rocky soils. There are no known occurrences in the project area. Boreal 
draba is also a species that occurs in meadow and riparian habitat types. Acreage of suitable 
habitat for meadow and riparian habitat is included in table 123 on page 438. 

Rockcress Draba (Sensitive) 
Rockcress draba was previously known as Draba densifolia var. apiculata. It is a regional 
endemic of Idaho, Montana, Colorado, Utah, and Wyoming. In Wyoming there are 22 extant 
occurrences, known from the Absaroka, Teton, Wind River, Beartooth, Medicine Bow, Gros 
Ventre, and Salt River Ranges and the Overthrust Belt (Handley 2008). None of the known 
occurrences are in this project area. Handley (2008) states rockcress draba is protected from 
human threats by its inaccessible habitat. But Ladyman (2004) indicates that invasive weeds are a 
threat to rockcress draba. There is very little suitable habitat in the project area for this species 
due to its affinity for higher elevations. Rockcress draba is also a species that occurs in meadow 
and riparian habitat types, but this habitat type was not present in higher elevations outside of no-
surface-occupancy areas. 

Creeping Twinpod (Sensitive) 
Creeping twinpod is endemic to the mountains of west-central Wyoming (Lincoln and Sublette 
Counties) and eastern Idaho (Fertig et al. 1994) where it grows in barren and rocky habitats below 
8,500 feet in elevation. Creeping twinpod is known to occur in the Big Piney and Greys River 
Districts of the Bridger-Teton National Forest (Fertig et al. 1994). There are no known 
occurrences within the project area. The species is not tracked by Wyoming Natural Diversity 
Database because of questions of taxonomy. The “Flora of North America” treatment of Physaria 
(eFloras 2012) includes the species integrifolia but goes out of its way to emphasize that the 
variety monticola is not valid. The treatment states that the key characteristic of var. monticola is 
simply a result of plasticity in the growth form resulting from edaphic (soil and climate) 
conditions rather than evolutionary novelty. The variety is however, listed (by name) as sensitive 
in the Intermountain Region of the Forest Service and as such still has an analysis requirement. 
As a result of a lack of monitoring, little is known about the threats to this species, but they are 
likely to be similar to those of other species that occupy rocky and barren habitats, which include 
competitive exclusion by invasive species. 
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Weber's Saussurea (Sensitive) 
Weber’s saussurea is a regional endemic of southwest Montana, northwest Wyoming, and central 
Colorado. There are six known occurrences in Wyoming, restricted to the Gros Ventre and 
northern Wind River Ranges, all within designated wilderness areas (Fertig 2000a). None of the 
known occurrences are within the project area. Fertig (2000a) states the populations are assumed 
to be stable and that there are no obvious threats because it grows in relatively inaccessible alpine 
areas. There is very little suitable habitat in the project area for this species due to its affinity for 
higher elevations. 

Species that Occupy Meadow and Riparian Habitat Types 
Pink Agoseris (Sensitive) 
Pink agoseris is a regional endemic of east central Idaho, southwestern Montana and northwestern 
Wyoming. In Wyoming it is known to occur in the Beartooth, Wind River, Gros Ventre and 
Bighorn mountain ranges and on the Yellowstone Plateau. There are at least 45 existing 
occurrences and one historical record, none of which are in the project area. Trend data are 
lacking, but Fertig (2000) states the populations are probably stable. Fertig (2000) considered 
threats to be low due to the high elevation habitat. Some populations are known to have persisted 
in disturbed areas. 

Shultz’s Milkvetch (Management Indicator Species) 
Shultz’s milkvetch was considered a sensitive species when the forest plan for the Bridger-Teton 
National Forest determined that all sensitive species would be considered management indicator 
species. Since that time, Shultz’s milkvetch has been removed from the regional sensitive species 
list. It is included here as a management indicator species. A regional endemic, 26 occurrences of 
Shultz’s milkvetch have been found in the Teton, Salt River and Wild River Ranges of Wyoming 
and it has recently been found in Idaho. None of the known occurrences are within the project 
area. Trend data are lacking but most populations appear to be stable (Heidel 2008). Most 
occurrences are at high elevation and in physically protected sites that receive little use or 
impacts. 

Greenland Primrose (Sensitive) 
Greenland primrose occurs from Greenland and northern Canada to northeastern Asia; there are 
disjunct populations in central Colorado and northwest Wyoming. In Wyoming there are two 
known occurrences in the Absaroka and Wind River Ranges. Neither of the occurrences are 
within the project area. Fertig (2000) states populations are stable, and that maintaining proper 
water levels may be important for the long-term management of this species. 

Species that Occupy Sagebrush Habitat 
Soft Aster (Sensitive) 
Soft aster is endemic to the Bighorn Mountains and Hoback Canyon in Wyoming. It has been 
found in sagebrush grasslands and mountain meadows on deep, calcareous soils at the edge of 
aspen or pine woodlands (Fertig et al. 1994). In the Bighorn Range, there are 32 existing 
populations and one historical occurrence of soft aster. There is one occurrence in Hoback 
Canyon, which is the only record known outside the Bighorn Range (Fertig 2000). There are no 
occurrences in the project area. Fertig (2000) stated that while data are lacking for most 
populations, the population trend is probably stable and the species appears to tolerate low levels 
of disturbance. 
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Effects Indicators Measured 
Species Abundance 
Resource indicator 1 examines the effects of reasonably foreseeable development on species 
abundance, specifically project effects on existing populations. There are 15 unique occurrences 
of Payson’s milkvetch within the lease parcels (table 123). The majority of the polygon acreage is 
within the lease parcels. Three occurrences of Payson’s bladderpod are also within the lease 
parcels.  

Suitable Habitat 
Resource indicator and measure 2 examines the project effects on the amount or quality of 
suitable habitats. Habitats range from 23,129 acres for Payson’s milkvetch to 12 acres for seaside 
sedge, rockcress draba and Weber's saw-wort (table 124). The latter are limited by the small 
footprint within the elevation range they inhabit. The habitat grouping with the most species, 
barren and rocky, is limited within the project area, accounting for only 166 out of 39,490 acres 
(less than 0.01 percent of the project area). The next most common habitat grouping, meadow and 
riparian, accounts for 0.04 percent of the project area.  

Table 123. Abundance of known plant occurrences within lease parcels 

Species 

Element 
Occurrence 

Identifier (sub-
population) 

Number of 
Plants1 

Acres in 
Lease 

Parcels 

Acres 
Outside of 

lease 
Parcels 

Percentage 
within Lease 

Parcels 

Payson's milkvetch  1 47 7.7 0 100 
Payson's milkvetch  6 1 211.3 68.2 76 
Payson's milkvetch  7 65 19.8 97.8 17 
Payson's milkvetch  19 2 2.8 0 100 
Payson's milkvetch  24 4 2.8 0 100 
Payson's milkvetch  1-2 N/A 0.10 0 100 
Payson's milkvetch  1-3 N/A 0.10 0 100 
Payson's milkvetch  1-4 N/A 0.10 0 100 
Payson's milkvetch  4-1 N/A 0.10 0 100 
Payson's milkvetch  4-3a N/A 0.10 0 100 
Payson's milkvetch  4-4a N/A 0.10 0 100 
Payson's milkvetch  4-4b N/A 0.10 0 100 
Payson's milkvetch  4-4d N/A 0.10 0 100 
Payson's milkvetch  24-2a N/A 0.10 0 100 
Payson's milkvetch  24-2b N/A 0.10 0 100 

Payson's 
bladderpod  

4 N/A 236.2 43.3 85 

Payson's 
bladderpod  

4 N/A 1034.2 487.9 68 

Payson's 
bladderpod 

4 N/A 815.0 1429.3 36 

1. Point data did not include estimates of plant numbers. 
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Table 124. Acres of sensitive and management indicator plant habitat within the lease parcels 
Common Name  Habitat grouping Acres in lease parcels 
pink agoseris  meadow and riparian 1,835 
sweet-flowered rock jasmine  barren and rocky 166 
Aspen* aspen 2,213 
meadow milkvetch  meadow and riparian 1,835 
starveling milkvetch  barren and rocky 166 
Payson's milkvetch  barren and rocky 166 
Payson's milkvetch  forested-excluding whitebark pine and aspen 23,129 
Payson's milkvetch Total habitat 23, 295 
Shultz’s milkvetch  meadow and riparian 1,835 
seaside sedge  barren and rocky 12 
black and purple sedge  meadow and riparian 1,835 
Wyoming tansymustard  barren and rocky 166 
boreal draba* barren and rocky  166 
boreal draba* meadow and riparian 1,835 
boreal draba* Total habitat 2001 
rockcress draba  barren and rocky 12 
narrowleaf goldenweed barren and rocky 166 
woolly fleabane barren and rocky 166 
Payson's bladderpod  barren and rocky 166 
naked-stemmed parrya barren and rocky 166 
creeping twinpod  barren and rocky 166 
whitebark pine  whitebark pine 994 
Greenland primrose  meadow and riparian 1,835 
Weber's saw-wort barren and rocky 12 
soft aster sagebrush 6,347 

* Management indicator species 
Note: Rockcress draba meadow and riparian habitat are absent in the project area at elevations above 10,000 feet. 
Acreage over 10,000 feet in elevation is limited in the project area. 

Sensitive Species Viability  
Resource indicator 3 is the species viability of sensitive species in the project area. The measure 
for this indicator is the determination category of the species following the analysis. None of the 
current species are known to be in a downward trend within the project area. 

Environmental Consequences 

Alternative 1: No Action/No Leasing 
Direct, Indirect and Cumulative Effects 
All species and habitat groupings: No ground disturbance would take place associated with oil 
and gas activities. There would be no change in species occurrence, viability and number of 
individuals with each occurrence, and area of occupancy associated with oil and gas activities 
with this alternative. There would be no direct or indirect effects on habitat associated with oil 
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and gas activities because the activities would not occur. For this reason there would be no 
cumulative effects. 

General Effects of Alternatives 2, 3, and 4 
The reasonably foreseeable development scenario is the best estimate for the amount of 
development that could occur in the project area under each of the alternatives. Locations of 
exploratory or development pads and wells and associated roads cannot be predicted at this stage 
in the planning process. No-surface-occupancy stipulations define where activities will not occur, 
thus eliminating those areas from ground disturbance effects. The reasonably foreseeable 
development scenario predicts the potential exploration and development over the next 10 to 15 
years. Because of these factors, most of the effects associated with the alternatives cannot be 
described in great detail. Given these limitations, potential effects are considered here, and 
comparisons of the possible consequences of each alternative are discussed.  

Unless there is specific information related to a species, the effects related to some of these 
indicators are not discussed for individual species but rather disclosed only in this section. 

Direct Loss of Plants or Habitat  
Several Intermountain Region sensitive plant species occur in the project area, and since thorough 
inventories have not been conducted, there could be undiscovered occurrences of other sensitive 
species not currently known in the project area. Unless otherwise described, alternatives 2, 3, and 
4 present the potential for some habitat loss for the species addressed in this document. Loss or 
alteration of sensitive plants or habitat could result from exploratory and developmental well 
pads, construction, and to a lesser-extent, reconstruction of roads and maintenance of pipelines, 
facilities, and well pads. For a productive well, the loss of habitat would be long term, for the life 
of the well (10-40+ years) and beyond, as reclamation also takes years. The area of direct 
development in the case of a production well is no longer functional in any capacity for plant 
species and there is no potential for it to become so for the life of the well. Unproductive wells 
and associated access roads would be “reclaimed” and vegetation would begin to reestablish 
within a few years. If reclaimed with appropriate native plant species, disturbance in these cases 
would be short term.  

The amount of habitat impacted would vary by alternative, and because ground-disturbance 
locations are not known, the amount and type or value of habitat lost to a given species is 
unpredictable. If species are displaced from suitable habitats, they may or may not be able to 
establish in nearby areas.  

Indirect Habitat Loss and Alteration 
One indirect effect of oil and gas development and road construction is habitat fragmentation. 
Habitat fragmentation may create islands of otherwise suitable habitat that are too small to allow 
for maintenance of populations of certain plants. Fragmentation also results in a greater amount 
of edge area relative to the amount of interior habitat area. Newly created edges experience 
changes in microclimate conditions, which may alter plant communities (Collinge 1996). 
Numerous studies have addressed the results of habitat fragmentation to plant populations and the 
pollinators upon which they depend (Young et al. 1996, Robinson et al. 1992, Jules 1998, 
Harrison and Bruna 1999). Research findings vary depending on the type of plants, pollinators, 
and location. Donaldson et al. (2002) found no variation in species diversity of pollinators in 
habitat fragments of different sizes, but found that fragment size and distance to large fragments 
had a significant effect on fruit and seed set for four of the seven perennial plant species studied. 
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Jennersten (1988) found a lower diversity and abundance of both flowering plants and insect 
pollinators in fragmented habitats. In her studies, seed set was much lower in fragmented habitats. 
These studies are not conclusive, but suggest the possibility that habitat fragmentation by well 
pad development, road construction, and associated activities may affect plant populations. No 
habitat fragmentation studies have been conducted with the Intermountain Region sensitive plants 
analyzed in this report; their responses to habitat fragmentation are not known. 

Noxious weed introduction and establishment is likely to increase with ground disturbance and 
could result in habitat degradation or displacement of sensitive plant species. This indirect loss 
would depend on the amount of habitat impacted by well pad construction and road construction 
and reconstruction. The greater the number of exploratory and development wells and associated 
new roads is, the greater the potential for ongoing introduction and spread of noxious weeds.  

Other disturbances in or near sensitive plant habitat may affect plants or their habitat. Indirect 
effects could occur from changes in soil or site characteristics resulting in loss or change of the 
supporting substrate for plants, soil compaction, reduced plant vigor, or reduced seed or 
vegetative reproduction. Dust generated by construction activities and travel along dirt roads can 
affect nearby plants by depressing photosynthesis, disrupting pollination, and reducing 
reproductive success. Oil or other chemical spills could contaminate soils and render them 
temporarily unsuitable for plant growth until cleanup measures were fully implemented. If 
cleanup measures were less than successful, longer term impacts could be expected. 

There are existing leases within the Wyoming Range and access to those leases could involve 
road construction or reconstruction across the parcel lands proposed for lease. Such activities 
would be guided by relevant forest plan direction (standards for managing fish passage, sensitive 
travel routes, natural drainage channels, soils, streamside roads (forest plan, pages 121-144) and 
road density standards by desired future condition (forest plan, pages 153-246). 

Alternative 2: Authorize Leasing in Accordance 
with Forest Plan Leasing Availability Decision (the Proposed Action) 
Direct and Indirect Effects – Species Abundance 

Payson’s Milkvetch (Sensitive) 
Fifteen occurrences of Payson’s milkvetch are found within the lease parcels. All but two, 
element occurrence 6 and 7, are found completely within the lease parcels (table 123 on page 
438). Effects to occurrences 6 and 7 could be lessened because of this reduction, but until survey 
work delineates the populations with precision it is uncertain. Seventy-six percent of element 
occurrence 6 is contained within the parcels, while only 17 percent of element occurrence 7 is 
within the lease parcels. The remainder of element occurrence 6 is within no-surface-occupancy 
areas; therefore, this occurrence should not be affected by leasing. Eighteen percent of element 
occurrence 7 within the lease parcels will be protected by no-surface-occupancy areas, potentially 
reducing project effects to this occurrence. Of the remaining 13 occurrences, 8 are completely 
protected by no-surface-occupancy areas and one occurrence only has 12 percent of its acreage 
outside of no-surface-occupancy areas (table 125). The remaining four occurrences are 
completely outside of the no-surface-occupancy areas. In summary, nine occurrences are 
completely protected through no-surface-occupancy stipulations; two receive protection through 
no-surface-occupancy areas or being outside of the lease area, and four occurrences are fully 
within the area that could be impacted. Pre-development surveys could detect known 
occurrences; if so, development could be moved 200 meters away to reduce impacts. In the event 
that a large population can’t be avoided by moving 200 meters, or other constraints require 
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impacts to a known population it is unlikely that the species would be impacted enough to cause a 
viability concern on the forest given the discreet size of development. Some activities such as 
road maintenance could benefit populations by providing disturbance and maintaining open 
habitat. The majority of development would not be beneficial due to the long-term change from 
suitable habitat. 

Payson's bladderpod (Sensitive) 
Three occurrences are found in the lease parcel area (table 123 on page 438), and some portion of 
all three fall outside of the lease parcels. One occurrence is completely protected by no-surface-
occupancy areas, while the other two occurrences are protected to a degree by no-surface-
occupancy stipulations (table 125). This species occurs in open and barren habitats, but is not 
definitively a species that benefits from disturbance like Payson’s milkvetch. Additionally, the 
barren and rocky habitat it resides in is susceptible to noxious weed invasion, which could have 
negative indirect effects such as competing for open areas for colonization, reduced moisture 
availability, and in some species, allelopathy. 

Table 125. Percentage of occurrences outside of no-surface-occupancy areas in alternative 2 

Species 

Element 
Occurrence 

Identifier 
(sub-

population) 
Number 

of Plants1 

Acres in No-
Surface-

Occupancy 
Areas 

Acres Outside 
of No-

Surface-
Occupancy 

Areas 

Percentage 
Outside No-

Surface-
Occupancy 

Areas 

Payson's milkvetch  1 47 6.76 0.94 12 
Payson's milkvetch  6 1 211.3 0 0 
Payson's milkvetch  7 65 3.4 16.4 82 
Payson's milkvetch  19 2 0 2.8 100 
Payson's milkvetch  24 4 2.8 0 0 
Payson's milkvetch  1-2 N/A 0 0.1 100 
Payson's milkvetch  1-3 N/A 0 0.1 100 
Payson's milkvetch  1-4 N/A 0.1 0 0 
Payson's milkvetch  4-1 N/A 0.1 0 0 
Payson's milkvetch  4-3a N/A 0.1 0 0 
Payson's milkvetch  4-4a N/A 0.1 0 0 
Payson's milkvetch  4-4b N/A 0.1 0 0 
Payson's milkvetch  4-4d N/A 0.1 0 0 
Payson's milkvetch  24-2a N/A 0.1 0 0 
Payson's milkvetch  24-2b N/A 0 0.1 100 

Payson's 
bladderpod  

4 N/A 236.2 0 0 

Payson's 
bladderpod  

4 N/A 223.5 810.7 78 

Payson's 
bladderpod ( 

4 N/A 478.8 336.2 41 
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Whitebark Pine (Sensitive) 
Of the 995 acres of whitebark pine habitat found in the lease area, only 34 percent would be 
subject to potential impacts due to the majority occurring within no-surface-occupancy areas 
(table 126).  

Aspen (Management Indicator Species) 
The majority of aspen in the project area (74 percent) are found outside of no-surface-occupancy 
areas (table 126). This species would likely not benefit from any project-related disturbance.  

Direct and Indirect Effects – Suitable Habitat  
Resource indicator and measure 2 examines the project effects on the amount or quality of 
suitable habitats. The barren and rocky species are the most common in the project area and also 
benefit the most from habitat protection via no-surface-occupancy areas (73 percent protected). 
Whitebark pine receives the next most protection (66 percent), followed by the forest component 
of Astragalus paysonii which has 64 percent. Riparian and meadow species have 54 percent of 
habitat protected by no-surface-occupancy areas. Soft aster (Symphyotrichum molle) occurs in the 
sagebrush habitat, which is only 33 percent protected by no-surface-occupancy areas. Aspen is 
the least protected at 26 percent. 

Table 126. Percentage of habitat outside of no-surface-occupancy areas in alternative 2 

Habitat grouping 

No-Surface-
Occupancy 

Areas 

Outside No-
Surface-

Occupancy 
Areas 

Total 
Acres 

Percentage Outside 
No-Surface-

Occupancy Areas 
Whitebark 661 334 995 34 

Aspen 579 1,634 2,213 74 

Forested excludes whitebark 
and aspen (Payson's milkvetch  

14,691 8,437 23,128 36 

Barren and Rocky  93 34 127 27 

Riparian and Meadow  1,035 800 1,835 44 

Sagebrush soft aster  2,002 4,014 6,016 67 

Total 19,061 15,253 34,314 44 

Direct and Indirect Effects – Sensitive Species Viability 
Resource indicator 3 is the species viability of sensitive species in the project area. The measure 
for this indicator is the determination category of the species following this analysis. None of the 
current species are known to be in a downward trend within the project area. 

Cumulative Effects  

Species Abundance 
Three past projects overlapped the cumulative effects analysis area for sensitive and management 
indicator plant species. These were the Maki Vegetation Project (2005-2008), LaBarge Vegetation 
Restoration Project (2015-2020) and the Nylander Timber Sale (2012-2015). However, only the 
LaBarge vegetation Restoration Project overlaps a known sensitive plant occurrence, but the area 
of overlap only occurs in a population completely protected by a no-surface-occupancy 
stipulation (element occurrence 6). Therefore, vegetation management projects aren’t expected to 
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have any effect on the Payson’s milkvetch or Payson’s bladderpod. Three fires occurred within 
the cumulative effects analysis area: Fontanelle Fire (2012), Horse Creek Fire (2007) and Chall 
Creek (2012). Both the Fontanelle Fire and Horse Creek Fire overlap known occurrences of 
Payson’s milkvetch. Seven occurrences of Payson’s milkvetch were within no-surface-occupancy 
areas; therefore, no cumulative effects were expected to occur. Four occurrences were affected 
outside of no-surface-occupancy areas. The Chall Creek Fire does not overlap any sensitive or 
management indicator species. Payson’s bladderpod won’t be cumulatively affected by any of the 
vegetation projects or fires. 

Heidel (2013) states in regard to Payson’s milkvetch:  
Among the most significant information added by 2011-12 surveys are that the species 
was discovered in a population of over 1,000 plants where previously noted as 
“abundant” in 1991, and discovered in a population of over 250 plants in the area of the 
type locality on North Horse Creek (last observed in 1922), despite the apparent absence 
of the species in 1978 surveys (Shultz and Shultz 1978). Results from the 23 surveys of 
2011-12 support the hypothesis that the species declines with succession but are 
maintained by repeated natural disturbance (wildfire at Horse Creek) and by ongoing 
human disturbance (possibly including ongoing traffic on the logging road after logging 
at Buck Ridge). The North Horse Creek rediscovery also suggests that the species has a 
seed bank that persists between disturbance cycles. 

The preceding paragraph indicates that the Horse Creek Fire had a beneficial cumulative effect on 
Payson’s milkvetch by stimulating the seed bank. Cumulative effects from grazing on Payson’s 
milkvetch are likely to be low because the species occupies sparsely vegetated areas; as such, 
little grazing is likely but livestock may move through these areas 

Suitable Habitat 
Resource indicator 2 is the amount of habitat potentially affected by project activities (table 127). 
The highest amount of habitat affected is whitebark pine (35 percent) followed by forested habitat 
at 13 percent. The forested habitat presents the forest component of suitable habitat for Payson’s 
milkvetch. The remaining habitat types were cumulatively affected in the single digits. The total 
percentage of habitat affected does not account for overlap between cumulative effects activities 
and represents the impacts to habitat not protected under no-surface-occupancy stipulations for 
the alternative. Noxious weeds are present in the project area and their spread through project 
activities could negatively affect rare plant habitat.  

Table 127. Acres of habitat affected by cumulative effects projects for alternative 2 

Habitat grouping Maki LaBarge Nylander Fontenelle 
Horse 
Creek 

Chall 
Creek 

Total (% 
Affected)1 

Whitebark 0 112.0 - 3.65 - - 115.67 (35%) 

Aspen 27.4 4.7 - 9.0 4.5 68.0 113.6 (7%) 

Forested excludes 
whitebark and aspen  

181.4 294.1 116.9 275.2 55.5 186.2 1109.3 (13%) 

Barren and Rocky sweet-
flowered rock jasmine  

- - -- 0.5 - - 0.5 (2%) 

Riparian and Meadow  - 5.1 - 40.5 - 9.0 54.6 (7%) 

Sagebrush soft aster 0.07 17.5 0.1 88.2 4.3 133.6 243.8 (6%) 
1. The percent affected is the percentage of habitat outside of no-surface-occupancy areas that is cumulatively affected 

by the listed activities. No attempt was made to remove overlap between cumulative effect activities. 
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Alternative 2 has the greatest amount of planned disturbance, and has the greatest chance to 
spread noxious weeds. However, the total area is small and best management practices and 
mitigation measures will be undertaken during project-specific planning to reduce the chance of 
weed spread. Ongoing leases and suspended leases generate road traffic and road maintenance. 
These activities are expected to have a minimal effect on rare plant habitat. Some rare plant 
habitats could benefit maintaining open habitat. 

Sensitive Species Viability  
The cumulative impacts for resource indicators and measures 1 and 2 are relatively minor, and are 
not expected to influence the determination for any species in the project area. 

Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision, with Enhanced Resource Protection 
Under alternative 3, additional stipulations that address the Bridger-Teton forest plan, as 
amended, would be attached to the 30 lease parcels. The additional stipulations would provide 
enhanced resource protection for resources including but not limited to big game habitat, 
migratory birds, greater sage-grouse, and aquatic habitats. Watershed resources would also be 
enhanced by addressing the Wyoming Game and Fish Department’s “Recommendations for 
Development of Oil and Gas Resources within Important Wildlife Habitats” (WGFD 2010).  

Approximately 32,898 acres would be covered by no-surface-occupancy stipulations related to 
drilling. Outside of the no-surface-occupancy areas, controlled-surface-use and timing-limitation 
stipulations would impact approximately 7,541 acres. The BLM may add additional stipulations 
in accordance with the applicable resource management plan. Future oil and gas exploration and 
development would occur in accordance with procedures established under an approved Federal 
oil and gas unit agreement. 

Under this alternative, approximately 3 coalbed natural gas wells and 10 conventional wells for a 
total of 13 wells would be drilled in the next 10 to 15 years. Total acreage disturbed by pads 
would be a range depending on how many wells are drilled per well pad. Projected size range 
varies from 3.7 for a single well pad to 10 acres per pad for multiple wells. Short-term surface 
disturbance could be up to approximately 69 acres and long-term surface disturbance could be up 
to approximately 33 acres. 

Direct and Indirect Effects – Species Abundance 

Payson’s Milkvetch (Sensitive) 
Compared to alternative 2, more occurrences of Payson’s milkvetch are protected by no-surface-
occupancy areas (table 128). One occurrence outside of no-surface-occupancy areas is completely 
protected in alternative 3 and another has 16 percent of its area within no-surface-occupancy 
areas compared to 82 percent in alternative 2. The remaining occurrences outside of the no-
surface-occupancy areas are not changed between alternatives 2 and 3. Pre-development surveys 
could detect known occurrences, and if so, development would be moved 200 meters away to 
reduce impacts. In the event that a large population can’t be avoided by moving 200 meters, or 
other constraints can’t avoid impacts to a known population, it is unlikely the species would be 
impacted enough to cause a viability concern on the national forest given the discreet size of 
development. Some activities such as road maintenance could benefit populations by providing 
disturbance and maintaining open habitat. The majority of development would not be beneficial 
due to the long-term change from suitable habitat.  
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Payson's Bladderpod (Sensitive) 
Compared to alternative 2, the two occurrences partially protected by no-surface-occupancy 
stipulations would receive more protection in alternative 3 (table 128). One occurrence would 
drop from 78 percent outside of no-surface-occupancy areas to 24 percent, while the other would 
be reduced from 41 percent outside of no-surface-occupancy areas to 10 percent. This species 
occurs in open and barren habitats, but is not definitively a species that benefits from disturbance 
like Payson’s milkvetch. Additionally, the barren and rocky habitat it resides in is susceptible to 
noxious weed invasion, which could have negative indirect effects such as competing for open 
areas for colonization, reduced moisture availability and in some species allelopathy. 

Table 128. Resource indicator and measure 1: Percentage of occurrences outside of no-surface-
occupancy areas in alternative 3 

Species 

Element 
Occurrence 

Identifier (sub-
population) 

Number of 
Plants1 

Acres in 
No-Surface-
Occupancy 

Areas 

Acres 
Outside of 

No-Surface-
Occupancy 

Areas 

Percentage 
Outside of 

No-Surface-
Occupancy 

Areas 
Payson's milkvetch  1 47 7.7 0 0 
Payson's milkvetch  6 1 211.3 0 0 
Payson's milkvetch  7 65 16.7 3.1 16 
Payson's milkvetch  19 2 0 2.8 100 
Payson's milkvetch  24 4 2.8 0 0 
Payson's milkvetch  1-2 N/A 0 0.1 100 
Payson's milkvetch  1-3 N/A 0 0.1 100 
Payson's milkvetch  1-4 N/A 0.1 0 0 
Payson's milkvetch  4-1 N/A 0.1 0 0 
Payson's milkvetch  4-3a N/A 0.1 0 0 
Payson's milkvetch  4-4a N/A 0.1 0 0 
Payson's milkvetch  4-4b N/A 0.1 0 0 
Payson's milkvetch  4-4d N/A 0.1 0 0 
Payson's milkvetch  24-2a N/A 0.1 0 0 
Payson's milkvetch  24-2b N/A 0 0.1 100 
Payson's 
bladderpod  

4 N/A 236.2 0 0 

Payson's 
bladderpod  

4 N/A 798.8 244.4 24 

Payson's 
bladderpod  

4 N/A 731.9 83.1 10 

Whitebark Pine (Sensitive) 
Of the 995 acres of whitebark pine habitat found in the lease area, only 28 percent would be 
subject to potential impacts compared to 32 percent in alternative 2 due to the increased amount 
of no-surface-occupancy areas (table 129).  
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Aspen (Management Indicator Species) 
The majority of aspen in the project area (74 percent) are found outside of no-surface-occupancy 
areas. The amount protected by no-surface-occupancy areas does not change between alternatives 
2 and 3 (table 128). This species would likely not benefit from any project-related disturbance.  

Direct and Indirect Effects – Suitable Habitat  
Resource indicator and measure 2 examines the project effects on the amount or quality of 
suitable habitats. Compared to alternative 2, the riparian and meadow habitat would receive the 
greatest increase in protection with 100 percent of the habitat within no-surface-occupancy areas. 
The barren and rocky species would have a 10 percent increase in the amount of habitat protected 
by no-surface-occupancy areas. Whitebark pine increases from 66 to 72 percent protected by no-
surface-occupancy areas. The forest component of Payson’s milkvetch would increase from 64 to 
81 percent. Soft aster occurs in the sagebrush habitat, which would increase from 33 to 80 
protected by no-surface-occupancy areas. Aspen would stay the same at 26 percent (table 129).  

Direct and Indirect Effects – Sensitive Species Viability 
Resource indicator 3 is the species viability of sensitive species in the project area. The measure 
for this indicator is the determination category of the species following this analysis. None of the 
current species are known to be in a downward trend within the project area. 

Table 129. Resource indicator and measure 2: Percentage of habitat outside of no-surface-
occupancy areas in alternative 3 

Habitat grouping 

No-Surface-
Occupancy 

Areas 

Outside No-
Surface-

Occupancy 
Areas 

Total 
Acres 

Percent Outside 
No-Surface-

Occupancy Areas 
Whitebark 718 277 995 28 

Aspen 579 1,634 2,213 74 

Forested excludes whitebark 
and aspen  

18,847 4,282 23,129 19 

Barren and Rocky  105 21 126 17 

Riparian and Meadow  1,835 0 1,835 0 

Sagebrush  4,768 1,200 5,968 20 

Total 26,852 7,414 34,266 22 
*Management Indicator Species 

Cumulative Effects 

Species Abundance 
Four occurrences of Payson’s milkvetch had the potential to be cumulatively affected in 
alternative 2. In alternative 3, only one is still outside of no-surface-occupancy areas and 
overlapped by the Fontanelle Fire. The percentage affected by alternative 3 is reduced from 100 
to 19 percent. As a result the cumulative effects to known populations of Payson’s milkvetch are 
expected to be less in alternative 3. Payson’s bladderpod won’t be affected by any of the 
vegetation projects or fires analyzed for cumulative effects.  
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Suitable Habitat 
Resource indicator 2 is the amount of habitat potentially affected by project activities. Under 
alternative 3, the riparian habitat would not be cumulatively affected at all due to the application 
of no-surface-occupancy stipulations. Sagebrush habitat would have the greatest increase in 
habitat protection from 20 to 6 percent affected (table 130).  

Table 130. Acres of habitat affected by cumulative effects projects – alternative 3 

Habitat grouping Maki LaBarge Nylander Fontenelle 
Horse 
Creek 

Chall 
Creek 

Total (% 
Affected)1 

Whitebark 0 89.01 0 2.35 0 0 91.36 (32%) 

Aspen 0 0.67 0 0.57 0 21.43 22.65 (1%) 

Forested excludes 
whitebark and aspen  

3.86 229.95 96.84 111.75 0 59.86 502.26 (12%) 

Barren and Rocky 
sweet-flowered rock 
jasmine  

0 0 0 0.53 0 0 0.53 (3%) 

Riparian and Meadow  0 0 0 0 0 0 0 (0%) 

Sagebrush soft aster  0 17.54 0.10 88.19 4.31 133.63 243.84 (20%) 
1. The percent affected is the percentage of habitat outside of no-surface-occupancy areas that is cumulatively affected 

by the listed activities. No attempt was made to remove overlap between cumulative effect activities. 

The amount of barren habitat affected would remain the same between the alternatives. The 
remaining habitats would see a decrease in the single digits for amount of habitat affected by 
cumulative effects activities compared to alternative 2. Noxious weeds are present in the project 
area and their spread through project activities could negatively affect rare plant habitat. 
Alternative 3 has an intermediate amount of planned disturbance, which leads it to have a 
moderate chance to spread noxious weeds. However, the total area is still small and best 
management practices and mitigation measures would be undertaken during project-specific 
planning to reduce the chance of weed spread. Ongoing leases and suspended leases generate 
road traffic and road maintenance. These activities are expected to have a minimal effect on rare 
plant habitat. Some rare plant habitats could benefit maintaining open habitat. There is no 
difference between alternatives from the effects of ongoing leasing. 

Sensitive Species Viability  
The cumulative impacts for resource indicators and measures 1 and 2 for alternative 3 are reduced 
compared to alternative 2. The cumulative effects are expected to have a negligible impact on the 
determination for any species in the project area. 

Alternative 4 – Implement Forest Plan 
Leasing Availability Decision with No Surface Occupancy 
Under alternative 4, the lands in question would see a change in constraint from moderate to 
major. In this context all of the original stipulations attached to the subject parcels would be 
replaced by a no-surface-occupancy stipulation across the entirety of the 30 lease parcels. Best 
management practices would apply, and applicable standard operating procedures would apply, if 
an exception, modification or waiver of the no-surface-occupancy stipulation is proposed and 
subsequently approved.  
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All acres would be subject to no-surface-occupancy stipulations for drilling activities, along with 
the management direction provided in the forest plan as amended. The BLM may add additional 
stipulations in accordance with its applicable resource management plan. Future oil and gas 
exploration and development would occur in accordance with procedures established under an 
approved Federal oil and gas unit agreement.  

Under this alternative, no drilling activities would occur on the affected parcels. Off-site drilling 
may occur on adjacent leased lands, or lands of other ownership, within approximately 1 mile of 
the parcels under analysis. It is estimated the number of potential off-site wells would be less than 
those discussed for alternative 3.  

Road reconstruction activities may be possible along existing (open and closed) system roads; 
some relocation may be needed for resource protection or travel safety. 

Analysis assumptions for alternative 4, with all no-surface-occupancy stipulations: 

• No wells within the parcels under analysis  

• No new access roads or routes 

• No coalbed natural gas wells (since these types of well must be vertical) 

• While drilling and development may occur off site, net development would be less than 
alternative 3 

Under alternative 4, all parcels would be subject to the no-surface-occupancy stipulation; this 
stipulation would supersede the stipulations originally applied to the subject parcels. Activities on 
areas outside the subject parcels would be guided by implementation of the forest plan. The no-
surface-occupancy stipulation would reduce potential disturbance within the project area. 

Direct and Indirect Effects  
There could be incidental effects to roadside populations of Payson’s milkvetch from road 
maintenance to facilitate off-site drilling. Disturbance from maintenance activities could possibly 
benefit the species by opening up habitat and stimulating dormant seed banks. 

Species Abundance 
Under alternative 4, no occurrences would be outside of a no-surface-occupancy area; therefore, 
effects would be greatly diminished as compared to alternatives 2 and 3. Only two occurrences of 
Payson’s milkvetch (element occurrences 6 and 24) and the three occurrences of Payson’s 
bladderpod are found within 50 feet of roads. Any impacts from road maintenance are likely to be 
incidental. 

Suitable Habitat 
Under alternative 4, no habitat would be outside of no-surface-occupancy areas; therefore effects 
would be greatly diminished as compared to alternatives 2 and 3. The amount of habitat within 
the area of road maintenance is negligible compared to the amount of habitat potentially affected 
by alternatives 2 and 3. Vegetation found directly on maintained roadsides is typically adapted to 
open canopies and disturbance. 
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Sensitive Species Viability  
Resource indicator 3 is the species viability of sensitive species in the project area. The measure 
for this indicator is the determination category of the species following this analysis. None of the 
current species are known to be in a downward trend within the project area. 

Cumulative Effects  

Species Abundance 
Overlap between fires, existing vegetation projects and grazing with road maintenance is 
expected to be minimal in the size of impact and duration. Effects to Payson’s milkvetch and 
Payson’s bladderpod are expected to be negligible.  

Suitable Habitat 
Effects to habitat along roadsides from implementing alternative 4 would be negligible and 
largely the same as the level of current maintenance in the project area. Noxious weeds are 
present in the project area and their spread through project activities could negatively affect rare 
plant habitat. Alternative 4 has the least amount of planned disturbance, which leads it to have a 
low chance to spread noxious weeds. However, the total area of planned disturbance is small and 
best management practices and mitigation measures will be undertaken during project-specific 
planning to reduce the chance of weed spread. Ongoing leases and suspended leases generate 
road traffic and road maintenance. These activities are expected to have a minimal effect on rare 
plant habitat. Some rare plant habitats could benefit maintaining open habitat. There is no 
difference between alternatives from the effects of ongoing leasing. 

Sensitive Species Viability  
The cumulative impacts for resource indicators and measures 1 and 2 for alternative 4 are the 
most reduced compared to alternatives 2 and 3. The cumulative effects are expected to have a 
negligible impact on the determination for any species in the project area. 

Effects Determinations 
Table 131 presents the determinations for all alternatives in the project area. The possible 
determinations are as follows. “No impact” (where no impact is expected); “beneficial 
impact”(where impacts are expected to be beneficial); “may adversely impact individuals, but not 
likely to result in a loss of viability in the planning area, nor cause a trend to Federal listing or a 
loss of species viability rangewide” (where impacts are expected to be immeasurable or 
extremely unlikely); “Likely to result in a loss of viability on the planning area, in a trend to 
Federal listing, or in a loss of species viability range wide” (where impacts are expected to be 
detrimental and substantial).  

Species that had no suitable habitat in the project area received a determination of no impact. 
Alternative 1 would not implement any new disturbance; therefore it would have no impact on 
any species. Species with suitable habitat received a determination of “may adversely impact 
individuals, but not likely to result in a loss of viability in the planning area, nor cause a trend to 
Federal listing or a loss of species viability range wide” for alternatives 2, 3, and 4. The rationale 
for the may impact determination is that site-specific planning will occur to implement actual 
development. These efforts will include site-specific botanical surveys with avoidance measures 
and best management practices to protect known occurrences of sensitive and management 
indicator plant species and reduce the spread of noxious weeds. While some alternatives could 
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potentially affect less habitat and known populations in the current analysis, none are expected to 
lead to the extirpation of populations. 

Table 131. Resource indicator and measure 3: Determination of effects for all species and 
alternatives 

Common Name 
(Scientific Name) 

Alternative 
1 

Alternative 
2 

Alternative 
3 

Alternative 
4 

Rationale for  
Alternatives 2, 3, and 4 

pink agoseris  
(Agoseris 
lackschewitzii)  

No impact May 
adversely 
impact 
individuals1 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

sweet-flowered 
rock jasmine  
(Androsace 
chamaejasme ssp. 
carinata)  

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

Aspen  
(Populus 
tremuloides)* 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

meadow milkvetch 
(Astragalus 
diversifolius var. 
diversifolius) 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

No suitable habitat 
present in project 

starveling 
milkvetch 
(Astragalus jejunus 
var. jejunus) 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

No suitable habitat 
present in project 

Payson's milkvetch 
(Astragalus 
paysonii)  

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

Shultz’s milkvetch 
(Astragalus 
shultziorum) 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

seaside sedge 
(Carex 
incurviformis)  

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

black and purple 
sedge (Carex 
luzulina var. 
atropurpurea)  

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

No suitable habitat 
present in project 
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Common Name 
(Scientific Name) 

Alternative 
1 

Alternative 
2 

Alternative 
3 

Alternative 
4 

Rationale for  
Alternatives 2, 3, and 4 

Wyoming 
tansymustard 
(Descurainia 
torulosa)  

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

No suitable habitat 
present in project 

boreal draba  
(Draba borealis)* 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

rockcress draba 
(Draba globose = 
D. densifolia var. 
apiculata)  

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

narrowleaf 
goldenweed 
(Ericameria 
discoidea var. 
linearis = 
Haplopappus 
macronema var. 
linearis]) 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

No suitable habitat 
present in project 

woolly fleabane 
(Erigeron lanatus) 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

No suitable habitat 
present in project 

Payson's 
bladderpod 
(Lesquerella 
paysonii) 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

naked-stemmed 
parrya (Parrya 
nudicaulis) 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

No suitable habitat 
present in project 

creeping twinpod 
(Physaria 
integrifolia var. 
monticola)  

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

Greenland 
primrose (Primula 
egaliksensis)  

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 
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Common Name 
(Scientific Name) 

Alternative 
1 

Alternative 
2 

Alternative 
3 

Alternative 
4 

Rationale for  
Alternatives 2, 3, and 4 

Weber's saw-wort 
(Saussurea 
weberi) 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

soft aster 
(Symphyotrichum 
molle = Aster 
mollis) 

No impact May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

May 
adversely 
impact 
individuals 

Suitable habitat is present. 
Unknown populations and 
habitat could be affected, 
but not to the extent that 
populations are likely to 
be extirpated. 

* Management indicator species 
1. Full determination is “may adversely impact individuals, but not likely to result in a loss of viability in the planning area, 

nor cause a trend to Federal listing or a loss of species viability rangewide.” 

Compliance with the Forest Plan and Other Relevant Laws, 
Regulations, Policies and Plans  
All alternatives would comply with the forest plan for maintaining sensitive plant populations and 
subsequent site-specific planning would be used to control noxious weeds in the drilling areas.  

Air Quality 
Introduction 
The upper Green River Valley has had extensive oil and gas development in recent years (since 
1998), with the development of the Jonah and Pinedale Anticline fields. The Jonah Field 
originally authorized 450 wells, and later authorized an infill project allowing 3,100 additional 
wells. The Pinedale Anticline project originally authorized 750 wells and later authorized an 
additional 4,400 wells. Of these projects, the Jonah Field currently has 2,037 wells developed and 
the Pinedale Anticline has 3,049 wells developed. The additional authorized wells will be 
developed over the next 15 to 20 years. In addition to these developments, several other projects 
are undergoing environmental review in southwest Wyoming. These are included in table 132 
below. 

Table 132. Other existing and reasonably foreseeable oil and gas projects in Southwest Wyoming* 
Project Name Number of wells Project Acres Timeline 
Blacks Fork EIS (formerly the Moxa 
Arch Infill) 

7,500 633,532 20 years 

Continental Divide-Creston (CD-C) 
Natural Gas Project EIS 

8,950 including 
100 to 500 coalbed 
natural gas wells 

1,100,000 15 years 

Hiawatha Field Project EIS 2,200 157,335 unknown 
Normally-Pressured Lance (NPL) 
Natural Gas Development Project 
EIS 

3,500 141,080 10 years (currently on 
hold due to conformity 

and sage-grouse 
issues) 

Bird Canyon Field Infill Project EIS 348 17,621 10 to 20 years 
LaBarge Platform Project EIS 31 unknown unknown 
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This analysis discusses current conditions for air quality including nitrogen and sulfate 
deposition, lake chemistry and visibility. It also discusses likely emissions related to the proposed 
alternatives with a qualitative discussion of potential impacts. As an attachment, there will be a 
modeling study performed for the original proposed project with 27 wells drilled. Since the 
alternatives have changed from the original to alternatives with only 24 wells, the modeling 
should prove to be a conservative estimate of impacts when compared to the current proposed 
alternatives. 

This analysis focuses on the well and production emissions, and the road and pad construction 
related to the drilling and production related to the alternatives. This analysis is based on the 
reasonably foreseeable development scenario; site-specific information regarding where the wells 
might actually be drilled is unknown. Therefore, road traffic to the well sites for drilling and 
production are not included. Also, for the same reasons pipeline construction is not being 
assessed, though it is likely that any pipelines will follow existing road corridors. 

Figure 65 shows the relationship of the project area to monitoring sites and sensitive areas of 
concern (Class I and II areas53). 

Regulatory Framework 
Bridger-Teton Forest Plan 
The Bridger-Teton forest plan provides standards and guidelines for air quality. 

Desired Condition  
The desired condition for air quality in the upper Green River Basin is where all ambient air 
quality standards are in attainment, visibility is protected and not degraded, and deposition in 
nearby sensitive areas is reduced so that ecosystems can rebound to their natural state. 
Regulations that require this are the Clean Air Act, and the Wilderness Act. 

Federal Laws 
The Clean Water Act protects forest waterways from degradation from human-caused sources 
(nitrogen deposition) 

The Clean Air Act gives Federal land managers an affirmative responsibility to prevent 
significant deterioration of Class I areas from degradation of air quality-related values, including 
visibility. 

The Wilderness Act protects all wilderness areas from human-caused degradation (including air 
quality in Class I and Class II areas) 

State and Local Laws 
The Wyoming Department of Environmental Quality has special rules and regulations that apply 
to the upper Green River Basin Nonattainment Area. 

                                                      
53 Class I areas are special areas of natural wonder and scenic beauty, such as national parks, national monuments, and 

wilderness areas, where air quality should be given special protection. Class II areas are all other areas in air quality 
management jurisdictions. 
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Figure 65. Project area in relation to ambient air monitoring sites and sensitive areas of concern 
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Other Guidance  
There is a national “Memorandum of Understanding among the U.S. Department of Agriculture, 
U.S. Department of the Interior, and U.S. Environmental Protection Agency on Air Quality 
Analysis and Mitigation for Federal Oil and Gas Decisions through the NEPA Process”54 that 
provides guidance for protecting air quality during responsible development of oil and gas 
resources on Federal lands. The memorandum directs Federal agencies to ensure that their 
decisions on oil and gas development do not cause or contribute to exceeding National Ambient 
Air Quality Standards or adversely impact air quality related values in Class I or sensitive Class II 
areas. 

Methodology  
This analysis uses 15-year scenarios for analysis of effects. The actual development rate is not 
known. Many factors may affect this rate of development including: rig availability, economic 
factors, success of wells and availability of workforce. This analysis represents an overall 
estimate based on the reasonably foreseeable development scenarios. Project activities would 
occur in the future after a site-specific environmental review is completed at the application for 
permit to drill stage. 

This analysis for air quality provides an estimate of emissions for each alternative based on the 
reasonably foreseeable development scenarios for this leasing analysis. The emission estimates 
were developed using emission assumptions55 for the “Eagle Prospect and Noble Basin Master 
Development Plan,” adjusting them to fit the conditions of this project area. These emissions are 
summarized by phase of development in table 144. Estimated emissions for alternatives 2, 3, and 
4 are shown as peak annual emissions in table 156 on page 484. Table 145 and table 158 show 
projected exploration and development activities by year for 15 years for alternatives 2 and 3, 
respectively. This allows for comparison between the alternatives of how emissions may increase 
and decrease over time under each scenario. Projected emissions broken down by activities and 
totals for alternative 2 are shown in table 146 through table 154 and for alternative 3 in table 159 
through table 167. If development does occur, these emissions would continue for the life of the 
project (estimated 20 to 30 years). Due to the small contribution of emissions from some stages of 
development, initial calculations use pounds of emissions per year. These numbers are later 
summarized in tons per year for comparison (figure 72 and figure 73). 

Air Quality Modeling 
After the decision was pulled back from the Final Supplemental Environmental Impact Statement 
for Oil and Gas Leasing in the Wyoming Range (44,700) in 2011, the Forest Service decided to 
conduct air quality modeling for that project. The old project was modeled with 35 lease parcels 
and a maximum of 27 wells, which is very similar to the current proposal which has 30 lease 
parcels and a maximum of 24 wells. The Forest Service contracted with Air Resource Specialists, 
Inc. to conduct the modeling using the EPA’s CALPUFF modeling system, using emission data 
previously developed for the Plains Exploration (PXP) Eagle Prospect and Nobel Basin Oil and 
Gas Master Development Plan. The same emissions were used in this current analysis. 

The results of the modeling exercise concluded:  

                                                      
54 Dated June 20, 2011 (http://www.epa.gov/sites/production/files/2014-08/documents/air-quality-analyses-mou-

2011.pdf ) 
55 The detailed emission assumptions as well as adjustments made to meet assumptions for this project are available in 

the project record. 

http://www.epa.gov/sites/production/files/2014-08/documents/air-quality-analyses-mou-2011.pdf
http://www.epa.gov/sites/production/files/2014-08/documents/air-quality-analyses-mou-2011.pdf
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The relatively small number of new wells resulted in only a minor increase in air quality 
emissions and minimal air quality impacts. Project direct impacts for concentration, acid 
deposition, ANC [acid neutralizing capacity], and visibility were predicted to be 
significantly below the applicable threshold for adverse impacts for all of the alternatives 
modeled. Because the direct project impacts under each alternative are so small, the 
project will not contribute significantly to any cumulative air quality impacts. 

The final report and appendices are available in the project file at the Pinedale Ranger District 
Office. This modeling is a conservative estimate of this current project’s potential for direct and 
cumulative air quality impacts.  

Additionally, the air quality modeling conducted for the Plains Exploration (PXP) Eagle Prospect 
and Nobel Basin Oil and Gas Master Development Plan also included the 27 wells from the Final 
Supplemental Environmental Impact Statement for Oil and Gas Leasing in the Wyoming Range 
(44,700) in 2011, and that analysis also showed there was no significant impact related to air 
quality from those wells. 

Information sources used for this document include long-term monitoring of lake chemistry, air 
quality and visibility, as well as recent literature. National Environmental Policy Act analysis 
documents from this area have also been used as references, and tiered to for cumulative impact 
analysis. 

Assumptions Common to Alternatives 2, 3, and 4 
In July 2008, Wyoming Department of Environmental Quality issued an “Interim Policy on 
Demonstration of Compliance with Wyoming Air Quality Standards Regulations Chapter 6, 
Section 2(c)(ii) for sources in Sublette County.” This policy requires all new permitted sources to 
demonstrate that their permit (if approved) will not prevent attainment of National Ambient Air 
Quality Standards, including ozone. Applicants can perform modeling to prove there will not be 
an exceedance of ozone standards, or they can offset new emissions at a rate of 1.1 to 1 for 
Nitrogen oxides and 1.5 to 1 for volatile organic compounds. The Department has taken this 
action to reduce precursors to ozone formation from permitted sources in Sublette County. This 
policy applies only to large point sources and does not address emissions from mobile sources 
such as drill rigs and vehicle traffic. Because this is an interim policy, it is identified, but not 
included in the analysis or estimates of emissions.  

Initially, all drill rig engines and associated generators will be Tier 2 or produce fewer emissions 
than Tier 2 requirements, and lower emitting equipment will be required as available as 
manufacturers begin producing Tier 4 transitional engines in 2011 and Tier 4 engines in 2016.  

No development is expected to occur in the first year after leases are issued.  

For road maintenance and dust abatement all alternatives (except no action) assume 28.6 miles of 
road are serviced annually for the life of the project (this will include the new road construction 
of 0.4 mile of road for each pad). 

All wells, tanks and production equipment shall have telemetry data feeds to monitor the well 
status, and reduce the number and frequency of visits to the pads.  

Each compressor station will be powered by a 1,265 horsepower generator that meets Tier 2 
emission standards or has lower emission levels. 
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For the purposes of this analysis it was assumed that each well will be on individual pads, 3.7 
acres in size. This is due to the size and shape of the lease parcels and development is exploratory 
in nature. If gas is located and marketable, it is expected that another analysis will occur to 
consider multiple wells on a pad.  

Affected Environment  
Existing Condition  
Air quality in the upper Green River Basin is generally very good with the exception of winter-
time ozone events that can happen with cold weather inversions, snow cover, sunshine and 
adequate quantities of ozone precursors (nitrogen oxides and volatile organic compounds) are 
present together. This area is classified as being in marginal nonattainment for ozone. Over the 
last several years, the number of drill rigs operating in the upper Green River Basin in the winter 
has declined, and since that time, no exceedance of the ozone standard has occurred. Ozone is 
monitored by several monitoring stations operated by Wyoming Department of Environmental 
Quality. Visibility as monitored by the Forest Service (using IMPROVE), is very good with a 
standard visual range exceeding 125 miles on clear days. 

Criteria Pollutants, Ambient Air Quality Standards, and Prevention of Significant 
Deterioration Class I Increments 
The Wyoming Ambient Air Quality Standards and National Ambient Air Quality Standards are 
health-based standards for the maximum concentration of air pollutants at all locations to which 
the public has access. Although specific air quality monitoring has not been conducted for 
background conditions in the upper Green River Basin, air quality monitoring for the regional 
pollutants of concern has been determined to be representative of the basin (table 133). Measured 
air pollutants for which ambient air quality standards exist include carbon monoxide (CO), 
nitrogen dioxide (NO2), ozone (O3), coarse particulate matter less than 10 microns in effective 
diameter (PM10), fine particulate matter less than 2.5 microns in effective diameter (PM2.5), and 
sulfur dioxide (SO2). Monitored concentrations for these pollutants are compared to the Wyoming 
Ambient Air Quality Standards and National Ambient Air Quality Standards in table 134. 

Table 133. Summary of regional background air quality concentrations by pollutant 

Pollutant Averaging Period 
Background Concentration 

(micrograms per cubic meter) 

PM10 A 24-hour 45.0 

PM10 Annual 9.1 

PM2.5 B 24-hour 16.0 

PM2.5 Annual 4.4 
Nitrogen dioxide (NO2) A 1-hour 9.4 
Nitrogen dioxide (NO2) Annual 0.4 

Sulfur dioxide (SO2)D 1-hour 42.4 

Carbon monoxide (CO)C 1-hour 1,720 
Carbon monoxide (CO)C 8-hour 1,260 
Ozone B  8-hour 131 

Note: Background values are based on Wyoming Department of Environmental Quality data collected 
at the following sites: A. Daniel south monitoring site; B. Pinedale monitoring site; C. Moxa monitoring 
site; D. Tata monitoring site in Rock Springs, WY 
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Table 134. National and Wyoming Ambient Air Quality Standards 

Pollutant Averaging Period 
National Ambient Air 

Quality Standards 
Wyoming Ambient Air 

Quality Standards 
PM10 (μ/m3) 24-hour1 150 100 
PM10 (μ/m3) Annual2 not applicable 50 
PM2.5 (μ/m3) 24-hour3 35 35 
PM2.5 (μ/m3) Annual4 12 12 
Ozone (ppb) 8-hour5 70 70 
NO2 (ppb) 1-hour6 100 100 
NO2 (ppb) Annual2 53 53 
SO2 (ppb)) 1-hour7 75 75 
CO (ppb) 1-hour8 35 35 
CO (ppb) 8-hour8 9 9 

μ/m3 = micrograms per cubic meter; ppb = parts per billion 
1. Not to be exceeded more than once per year on average over 3 years. 
2. Not to be exceeded. 
3. The 3-year average of the 98th percentile 24-hour average concentration must not exceed this standard. 
4. The 3-year average of the annual average concentration must not exceed this standard. 
5. To attain this standard, the 3-year average of the 4th-highest daily maximum 8-hour average ozone concentration 

measured at each monitor within an area over each year must not exceed 75 parts per billion. 
6. The 3-year average of the 98th percentile of the maximum 1-hour average must not exceed this standard. 
7. The 3-year average of the 99th percentile of the maximum 1-hour average must not exceed this standard. 
8. Not to be exceeded more than once per year. 

The Upper Green River Basin is currently designated as being in marginal nonattainment for 
ozone due to high ozone readings in February of 2006, 2007, and 2008, which showed a violation 
of the 2008 ozone standard of 75 parts per billion (or 0.075 parts per million). Criteria pollutants 
have been monitored at several sites in Sublette County. The locations are within the Jonah Field, 
at the eastern edge of the Pinedale Anticline Project Area near Boulder, and southwest of Pinedale 
near Daniel. Monitoring for PM2.5 has been ongoing in Pinedale since 2005 and a complete 
monitoring station was installed in Pinedale in 2008. The Boulder site has been in operation since 
January 2005, the Jonah Field site began operation in November 2004, but was discontinued in 
April 2008 and the Daniel site began operation in July 2005. The locations of these sites in 
relation to the Wyoming Range leasing area are illustrated in figure 65. Background 
concentrations are used as an indicator of existing conditions in the region, and are assumed to 
include emissions from industrial sources in operation and from mobile, urban, biogenic, and 
other nonindustrial emission sources. The Daniel site, which is at the eastern edge of the 
Wyoming Range, is considered by the Wyoming Department of Environmental Quality’s Air 
Quality Division as most representative of background conditions within the proposed leasing 
area. Current monitoring data available for all three Sublette County sites are provided in table 
135. 

Table 135. Fourth highest maximum monitored 8-hour ozone concentrations for 2006, 2007, and 2008 
in parts per million 

Monitor Site 2012 2013 2014 
Average of  
2012-2014 

Boulder 0.058 0.061 0.060 0.060 
Daniel 0.067 0.065 0.062 0.065 

Pinedale 0.067 0.061 0.057 0.062 
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The Federal ozone standard, promulgated by the EPA in May 2008, is 0.075 parts per million (75 
parts per billion) for 8 hours. Ozone is measured continuously, and running 8-hour averages are 
computed from hourly ozone concentrations. Each of the 8-hour averages is assigned to the first 
hour of the 8-hour period. For example, an 8-hour average calculated from data collected during 
the 8-hour period starting at 12 p.m. is assigned to 12 p.m. With complete data, there are 24 8-
hour average concentrations calculated for each day. The highest of these daily 8-hour averages is 
identified as the maximum 8-hour concentration for the day (U.S. EPA 1998). In October 2015, 
the EPA reevaluated the ozone standard and lowered it to 0.070 parts per million. This new 
standard is in effect as of December 2015. 

Current data collected at the Daniel, Pinedale and Boulder sites are provided for reference 
purposes in table 135. Monitored background values, with the exception of ozone at the Boulder 
site, are in compliance with ambient air quality standards (table 134). Concentrations higher than 
the level of the 8-hour ozone standard have been measured at the three Sublette County sites. 

Compliance with the National Ambient Air Quality Standards and Wyoming Ambient Air Quality 
Standards for ozone is determined from analysis of monitoring data collected over three 
consecutive years. The highest 8-hour values over each year are obtained and the fourth highest 
values for each of the 3 years are averaged. An area is in compliance with the National Ambient 
Air Quality Standards and Wyoming Ambient Air Quality Standards for ozone if this average is 
equal to or less than 0.075 parts per million or 148 micrograms per cubic meter.  

The Sublette County ambient air monitoring stations recorded exceedances of ozone standards 
during their first 4 years of operation (2005 to 2008). Because of that, the Governor of Wyoming 
sent a letter to the EPA in March 2009 recommending that all of Sublette and part of Lincoln and 
Sweetwater Counties be designated as nonattainment areas for ozone. The EPA designated 
Sublette and parts of Lincoln and Sweetwater Counties as being in marginal nonattainment for 
ozone on July 20, 2012 (figure 66).  

The four highest 8-hour values and averages for 2012-2014 are shown in table 135. This data 
shows the area has been in attainment for ozone for the last 3 years. 

The elevated ozone levels in this area have been recorded during the winter months, primarily in 
the month of February, which is atypical when compared to most other areas of the country where 
ozone levels are elevated. Typically, ozone is thought to be a summertime problem in urban areas. 
Elevated ozone concentrations are uncommon during the winter months; however, they do not 
appear to be an anomaly because these conditions were recorded in February of each year. There 
is a hypothesis on the cause(s) of this elevated ozone. 

Wyoming Department of Environmental Quality’s Air Quality Division has concluded in a 
technical support document on the Web site for Sublette County air quality information that 
meteorological conditions are the single most important factor contributing to the formation of 
ozone and the definition of the nonattainment boundary. Ozone tends to form in winter when cold 
stagnant air masses create an inversion, the ground has snow cover, and the sun is shining. This, 
in the presence of nitrogen oxides and volatile organic compounds, leads to the formation of 
ozone. Meteorological models that utilize only regional data will not correctly attribute ozone and 
ozone precursors to the sources that affect the upper Green River Basin. 
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Figure 66. Map of upper Green River Basin Nonattainment Area 
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The report also concluded that trajectory analyses using detailed observation-based wind field 
data show that local scale transport of ozone and ozone precursors is dominant during periods of 
elevated ozone. Trajectory analyses using the wind field data show that regional transport of 
ozone and ozone precursors appears to be insignificant during periods of elevated ozone. The Air 
Quality Division has used this information to develop strategies to manage ozone formation in the 
upper Green River Basin to ensure that the area remains in compliance with National and 
Wyoming’s air quality standards. 

In July 2008, Wyoming Department of Environmental Quality issued an “Interim Policy on 
Demonstration of Compliance with WAQSR [Wyoming Air Quality Standards and Regulations] 
Chapter 6, Section 2(c)(ii) for sources in Sublette County.” This policy requires all new permitted 
sources to demonstrate that their permit (if approved) will not prevent attainment of National 
Ambient Air Quality Standards including ozone. Applicants can conduct modeling to prove there 
will not be an exceedance of ozone standards, or they can offset new emissions at a rate of 1.1 to 
1 for nitrogen oxides and 1.5 to 1 for volatile organic compounds. Wyoming Department of 
Environmental Quality has taken this action to reduce precursors to ozone formation from 
permitted sources in Sublette County. This policy applies only to large point sources and does not 
address emissions from mobile sources such as drill rigs and vehicle traffic.  

In 2007, the Air Quality Division’s “Best Available Control Technology” requirements were 
implemented, which require full control of production emissions associated with all wells. This 
will help to reduce emission levels. The Air Quality Division is formulating additional control 
technology and in July of 2008, they initiated an interim policy that requires offsets for any new 
permitted nitrogen oxides and volatile organic compound emissions in Sublette County to further 
reduce these emissions in the upper Green River Basin. It is believed that reductions in nitrogen 
oxides and volatile organic compounds will result in less ozone formation and hence, keep ozone 
levels below Federal and State standards. 

Federal air quality regulations adopted and enforced by Wyoming Department of Environmental 
Quality limit incremental emission increases to specific levels defined by the classification of air 
quality in an area. The Prevention of Significant Deterioration Program is designed to limit the 
incremental increase of specific air pollutant concentrations above a legally defined baseline 
level. Program Increments are defined for nitrogen dioxide, sulfur dioxide, and PM10. The 
incremental increase depends on an area’s classification. 

For this analysis, seven Class I areas are identified as sensitive areas for prevention of significant 
deterioration: the Bridger, Fitzpatrick, North Absaroka, Teton, and Washakie Wilderness Areas, 
and Grand Teton and Yellowstone National Parks (figure 65). Strict limitations are applied on the 
additional amount of air pollution in Class I areas associated with major emitting facilities. The 
remainder of the area is classified as Class II, where similar but less stringent incremental air 
quality limits apply. The Gros Ventre and Popo Agie Wilderness Areas and the Wind River 
Roadless Area are Class II areas that have been identified as additional sensitive areas occurring 
within the affected area for air quality. PSD Class I and sensitive PSD Class II areas are shown on 
figure 65 as sensitive areas. Federal land managers have the responsibility to preserve and protect 
air quality related values in these sensitive areas. The Class I and Class II increments for 
prevention of significant deterioration are provided in table 136. 
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Table 136. Prevention of significant deterioration (PSD) increments (in micrograms per cubic meter)  

Pollutant 
Averaging 

Time 

PSD Class I  
Increments Above 

Legal Baseline 

PSD Class II  
Increments Above 

Legal Baseline 

Nitrogen Dioxide (NO2) Annual 2.5 25 
Nitrogen Dioxide (NO2) 3-Hour 25 512 
Sulfur Dioxide (SO2) 24-Hour 5 91 
Sulfur Dioxide (SO2) Annual 2 20 
Particulate Matter 10 (PM10) 24-Hour 8 30 
Particulate Matter 10 (PM10) Annual 4 17 

Greenhouse Gases 
Carbon dioxide and methane are typically emitted from combustion activities or are directly 
emitted into the atmosphere. Ongoing scientific research has identified the potential impacts of 
greenhouse gas emissions (including carbon dioxide, methane, nitrous oxide, water vapor, and 
several trace gasses) on global climate. Through complex interactions at regional and global 
scales, these greenhouse gas emissions cause a net warming effect of the atmosphere (which 
makes surface temperatures suitable for life on Earth), primarily by decreasing the amount of heat 
energy radiated by the Earth back into space. Although greenhouse gas levels have varied for 
millennia (along with corresponding variations in climatic conditions), recent industrialization 
and burning of fossil carbon sources have caused carbon dioxide concentrations to increase 
dramatically, and are likely to contribute to overall climatic changes, typically referred to as 
global warming. Increasing carbon dioxide concentrations also leads to preferential fertilization 
and growth of specific plant species. 

Global mean surface temperatures have increased nearly 1.8 degrees Fahrenheit from 1890 to 
2006 (Rahmstorf et al. 2007). However, observations and predictive models indicate that average 
temperature changes are likely to be greater in the Northern Hemisphere. Data indicates that 
northern latitudes (above 24 degrees north) have exhibited temperature increases of nearly 2.1 
degrees Fahrenheit since 1900, with nearly a 1.8 degrees Fahrenheit increase since 1970 alone. It 
also shows temperature and precipitation trends for the conterminous United States. For both 
parameters we see varying rates of change, but overall increases in both temperature and 
precipitation. Without additional meteorological monitoring systems, it is difficult to determine 
the spatial and temporal variability and change of climatic conditions, but increasing 
concentrations of greenhouse gases are likely to accelerate the rate of climate change. 

In 2001, the Intergovernmental Panel on Climate Change indicated that by the year 2100, global 
average surface temperatures would increase 2.5 to 10.4 degrees Fahrenheit above 1990 levels. 
The National Academy of Sciences (Hansen et al. 2006) has confirmed these findings, but also 
indicated that there are uncertainties regarding how climate change may affect different regions. 
Computer model forecasts indicate that increases in temperature will not be evenly or equally 
distributed, but are likely to be accentuated at higher latitudes. Warming during the winter months 
is expected to be greater than during the summer, and increases in daily minimum temperatures is 
more likely than increases in daily maximum temperatures.  

Currently, the Wyoming Department of Environmental Quality Air Quality Division does not 
have regulations regarding greenhouse gas emissions, although these emissions are regulated 
indirectly by various other regulations for other pollutants (nitrogen dioxide and carbon 
monoxide). 
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The Social Cost of Carbon 
The social cost of carbon protocol was developed by an Interagency Working Group, including 
the Environmental Protection Agency (EPA) and others, for use in cost-benefit analyses of 
proposed regulations that could impact cumulative global emissions (Interagency Working Group 
on Social Cost of Carbon 2010). The social cost of carbon protocol is used to estimate the 
monetized damages associated with an incremental increase in carbon emissions in a given year. 
It includes (but is not limited to) changes in net agricultural productivity, human health, property 
damages from increased flood risk, and the value of ecosystem services due to climate change. 
The social cost of carbon protocol was developed to assist agencies in meeting the requirement of 
Executive Order 12866 to assess costs and benefits during the development of regulations. 
Uncertainty of production rates, volumes, and end uses from the proposed action and alternatives 
would seriously limit application of the protocol. The Forest Service does not know how quickly 
those resources would be developed; whether the fuel would be used in vehicles, power plants, or 
other consumptive uses with varying emission rates; or what changes in technology or climate-
affecting end-uses may occur. The speculative nature and high variability of such an analysis 
would be of little use in making a leasing availability decision and subsequent determination of 
whether specific parcels of National Forest System land should be leased for oil and gas 
development. 

Executive Order 12866 requires cost-benefit analyses when developing regulations, and the 
Interagency Working Group encourages the use of the social cost of carbon protocol in those 
cases. The Oil and Gas Leasing Analysis on Portions of the Wyoming Range was not prepared to 
support the promulgation of a regulation. Rather, the analysis was prepared to inform the Forest 
Service and BLM decisionmakers as to whether to make specific land available for oil and gas 
leasing, and the terms and conditions under which those lands may be leased. 

Unlike the executive order (which is not applicable here), the National Environmental Policy Act 
does not require a quantitative cost-benefit analysis. (40 CFR 1502.23). As contemplated in the 
Council on Environmental Quality regulations, the analysis recognizes that there are 
environmental costs associated with the development and use of fossil fuels. The analysis also 
identifies benefits of oil and gas development to the local economy and tax base, and to meeting 
the energy needs of the country. The analysis appropriately weighs the merits and the drawbacks 
of the proposed action and alternatives, without reduction to a monetary or quantitative cost-
benefit analysis that would likely be so imprecise as to be misleading. 

This oil and gas leasing analysis includes an economic impact analysis, to be distinguished from a 
cost-benefit analysis. A cost-benefit analysis examines the economic efficiency of a proposed 
action—the net change in social welfare resulting from the costs and benefits of a proposal, 
including consideration of market and nonmarket values. Presenting the social cost of carbon 
protocol cost estimates quantitatively, without a complete monetary cost-benefit analysis, which 
includes the social benefits of energy production, would be misleading. 

Although an economic impact analysis was completed for this project, this is not the “benefit” 
side of a social cost of carbon cost-benefit analysis. The economic impact analysis estimates the 
distributional effects of an action on sectors of a regional economy, primarily by measuring the 
changes in employment and income within the geographic area where workers or businesses are 
most affected by the action. The economic impact analysis in the draft environmental impact 
statement evaluated the economic impacts to the three-county area affected for different 
alternatives. However, that regional economic impact analysis was not a cost-benefit analysis, nor 
was it intended to quantify the social costs or benefits of fossil fuel development. 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

465 

Air Quality Related Values 

Visibility 
The 1977 Clean Air Act amendments established visibility as an air quality related value that 
Federal land managers must consider. The 1990 Clean Air Act amendments contain a goal of 
improving visibility within Prevention of Significant Deterioration Class I areas. The Wilderness 
Act requires Federal land managers to manage all Class I and II wilderness areas to preserve and 
protect their wilderness character. Residents of the Pinedale area consider visibility impairment to 
be a major concern.  

There are two types of visibility impairment caused by emission sources: plume impairment and 
regional haze. Plume impairment occurs when a section of the atmosphere becomes visible due to 
the contrast or color difference between a discrete pollutant plume and a viewed background such 
as a landscape feature. Regional haze occurs when pollutants from diffuse emission sources mix 
in the atmosphere, causing a general alteration in the appearance of landscape features, changing 
the color or contrast between landscape features, or causing features of a view to disappear. 
Regional haze is caused by light scattering and light absorption by fine particles and gases. 

Visibility impairment is measured in terms of change in light extinction or change in deciview. 
Potential changes to regional haze are calculated in terms of a perceptible (“just noticeable”) 
change in visibility when compared to background conditions. A deciview change of 1.0 
(equivalent to a 10 percent change in extinction) represents a small but perceptible change in 
visibility. The Forest Service considers a 1.0 deciview change to be a significance threshold for 
visibility impairment, although there are no applicable local, State, tribal, or Federal regulatory 
visibility standards. The Forest Service will use a 0.5 deciview change from a single source or 
project as a screening threshold for significance, looking at the frequency, magnitude and 
duration of these projected impacts to determine if impacts are likely to occur. 

Visual range, referred to as standard visual range (SVR), is the farthest distance at which an 
observer can see a black object viewed against the horizon sky; the larger the standard visual 
range, the cleaner the air. Visibility conditions can be measured in standard visual range 
(kilometers). Visibility within the upper Green River Basin is considered very good with an 
average standard visual range of approximately 200 kilometers monitored at the Bridger 
IMPROVE site. 

Visibility is monitored within Prevention of Significant Deterioration (PSD) Class I areas. In 
1985, the Interagency Monitoring of Protected Visual Environments (IMPROVE) monitoring 
program was initiated to establish current visibility conditions, to track visibility changes, to 
establish long-term trends, and to determine the causes of visibility impairment in Class I areas. 
The IMPROVE sites closest to the Wyoming Range Leasing project area is the Bridger 
Wilderness. The Bridger Wilderness has been monitored since 1989.  

Figure 67 shows deciview levels at the IMPROVE site for the cleanest days (20th percentile best 
visibility days); and for the haziest days (20th percentile haziest visibility days), respectively 
(IMPROVE 2015). Standard visual ranges were reconstructed from monitored aerosol (suspended 
liquid or solid particles) data. This graph shows the cleanest days have improved since 1989, and 
the haziest days have fluctuated from year to year with 2012 as a bad year due to local fires. 

Recent air quality modeling completed for local natural gas projects have predicted that impacts 
to visibility in the Bridger Wilderness and other wilderness areas are currently occurring, even 
though the IMPROVE monitor at Pinedale is not seeing a significant impact. This may be due to 
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the location of the current IMPROVE monitor, since it was located to represent regional haze 
conditions, and not maximum impacts from natural gas developments.  

 
Figure 67. Deciviews for 20th percentile clearest visibility days and haziest days at the Bridger 
Wilderness IMPROVE site in Sublette County, Wyoming 

Atmospheric Deposition 
An indirect effect of emissions is atmospheric deposition across the landscape. Atmospheric 
deposition refers to the processes by which air pollutants are removed from the atmosphere and 
deposited on terrestrial and aquatic ecosystems, and it is reported as the mass of material 
deposited on an area per year in kilograms per hectare per year. Air pollutants are deposited by 
wet deposition (precipitation) and dry deposition (gravitational settling of pollutants). The 
chemical components of wet deposition include sulfate, nitrate, and ammonium. The chemical 
components of dry deposition include sulfate, sulfur dioxide, nitrate, ammonium, and nitric acid. 
Near Pinedale, the National Atmospheric Deposition Program (NADP) and National Trends 
Network station monitors wet atmospheric deposition and the Clean Air Status and Trends 
Network (CastNet) station monitors dry atmospheric deposition. Figure 68 and figure 69 show the 
total annual background deposition (wet and dry) reported as total nitrogen and total sulfur 
deposition for these sites for the monitoring period of record through 2007. These figures show 
the contribution of each measured chemical component to the total deposition values.  

Levels of total deposition are lower at the Pinedale CastNet and National Atmospheric Deposition 
Program sites when compared to bulk deposition sites in the Bridger Wilderness. Higher 
deposition levels are common at higher elevations in mountainous terrain.  

Total deposition levels of concern were established for several areas, including the Bridger 
Wilderness (Fox et al. 1989). Deposition focuses on additions of sulfur and nitrogen. The 1989 
levels of concern for nitrogen are shown to be 5 kilograms per hectare per year and for sulfur are 
5 kilograms per hectare per year. However, the Forest Service believes new research in Rocky 
Mountain National Park, Colorado indicates that these levels are not protective enough of aquatic 
systems. The Rocky Mountain National Park study shows changes in aquatic systems occurring 
with nitrogen deposition greater than 1.5 kilograms per hectare per year. This study did not focus 
on impacts from sulfur deposition. The Forest Service is working to develop better values for the 
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Wind River Range that will tie directly to air quality related value impacts, but we are using 1.5 
kilograms per hectare per year (kg/ha/yr) of nitrogen as a threshold of concern. 

 
Figure 68. Total nitrogen deposition at Pinedale National Atmospheric Deposition Program 
monitoring site (blue dots = met criteria requirements, red diamonds = criteria not met; Source: 
NADP 2015) 

 
Figure 69. Total sulfate deposition at Pinedale National Atmospheric Deposition Program monitoring site 
(blue dots = met criteria requirements, red diamonds = criteria not met; Source: NADP 2015) 

Results of bulk deposition sampling for nitrogen and sulfur at two high-elevation sites in the 
Wind River Range (Black Joe Lake and Hobbs Lake) from 1986 to 2008 are shown in figure 70 
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and figure 71. Note the nitrogen deposition levels are much higher than the 1.5 kilograms per 
hectare per year, which in the Rocky Mountain National Park study, led to changes in lake 
community structure. Some of the highest measured deposition has occurred in recent years since 
natural gas development began in the Pinedale area. 

 
Figure 70. Nitrogen deposition at Hobbs and Black Joe Lakes from 1986 to 
2008 

 
Figure 71. Sulfur deposition at Hobbs and Black Joe Lakes from 1986 to 2008 

Lake Chemistry near the Project Area 
The Forest Service collected site-specific lake chemistry background data (pH, acid neutralizing 
capacity, and elemental concentrations) in several high mountain lakes in wilderness areas near 
the proposed project area. Lakes considered sensitive to acid deposition for which background 
data were collected are shown in table 137. Lake acidification is measured in terms of change in 
acid neutralizing capacity, which is the lake’s buffering capacity to resist acidification from 
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atmospheric deposition of acid compounds such as sulfates and nitrates. Measured background 
acid neutralizing capacity data for acid-sensitive lakes within the modeling domain are provided 
in table 137. 

Table 137. Sensitive lakes in the Wind River Range, near the project area 

Wilderness Area Sensitive Lake 
Lowest 10% ANC 

(μeq/L) 
Number of 
Samples 

Monitoring 
Period 

Bridger Black Joe 65.5 75 1984-2007 
Bridger Deep 60.0 70 1984-2007 
Bridger Hobbs 70.0 79 1984-2007 
Bridger Lazy Boy 11.8 4 1997-2006 
Bridger Upper Frozen 6.9 10 1997-2007 
Fitzpatrick Ross 54 55 1988-2007 
Popo Agie Lower Saddlebag 55.5 54 1989-2007 

From USDA Forest Service (2008) 
ANC = acid neutralizing capacity; μeq/L = microequivalents per liter 

The Forest Service considers lakes with acid neutralizing capacity values greater than 25 to 100 
microequivalents per liter to be sensitive to atmospheric deposition and lakes with values less 
than or equal to 25 microequivalents per liter to be extremely sensitive to atmospheric deposition. 
Of the seven lakes identified as acid-sensitive, Upper Frozen and Lazy Boy lakes are considered 
to be extremely acid-sensitive.  

The Forest Service has identified a specific methodology to determine acceptable changes in acid 
neutralizing capacity, which is used to evaluate potential air quality impacts from deposition at 
acid-sensitive lakes (USDA Forest Service 2000). A level of acceptable change has been 
established calling for no greater than a 1 microequivalent per liter change in acid neutralizing 
capacity (from human causes) for lakes with existing levels less than or equal to 25 
microequivalents per liter. The Forest Service adopted a limit of 10 percent change in acid 
neutralizing capacity reduction for lakes with an acid neutralizing capacity greater than 25 
microequivalents per liter. 

Statistical analysis of this data shows there are long-term significant changes occurring in the acid 
neutralizing capacity, with nitrogen and sulfur deposition in these lakes. These changes are 
reflected in table 138, which is a simple summary of statistically significant trends. Not enough 
data was available for Upper Frozen Lake to complete the statistical analysis. Asterisks represent 
the changes of highest concern.  

Table 138 shows that there are statistically significant changes occurring in some long- term 
lakes. At Black Joe Lake, acid neutralizing capacity and nitrate are increasing in the upper water 
layer (inlet and outlet samples), and sulfate is increasing at the outlet. The increase in acid 
neutralizing capacity is counter intuitive with the increases in nitrate and sulfate, but is probably 
due to inputs of cations56 and anions57 from large snowfields surrounding the lake that have 
melted in recent years, adding these nutrients to the lake. It is believed that the elevated acid 

                                                      
56 An ion is an atom or molecule where the total number of electrons is not equal to the total number of protons, giving 

it a net positive or negative electrical charge. A cation is an ion with more protons than electrons, giving it a net 
positive charge (since electrons are negatively charged and protons are positively charged). 

57 An anion is an ion with more electrons than protons, giving it a net negative charge.  

http://en.wikipedia.org/wiki/Atom
http://en.wikipedia.org/wiki/Molecule
http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Proton
http://en.wikipedia.org/wiki/Electric_charge
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neutralizing capacity levels will be short lived and they will fall abruptly in the next few years as 
the lake is enriched by additions of nitrates. At Deep Lake, increased levels of nitrate at the inlet 
are indicative of enrichment. At Hobbs Lake, increased nitrate at the inlet and a lower acid 
neutralizing capacity at the outlet are consistent with acidification of the lake. 

Table 138. Bridger Wilderness lake chemistry trends 1984 to 2007 

Location 
Acid Neutralizing 
Capacity Trend NO3 Trend SO4 Trend 

Black Joe Lake Epilimnion1 no data no data no data 
Black Joe Lake 
Hypolimnion2 

increasing* increasing* no data 

Black Joe Lake Inlet increasing* increasing* no data 
Black Joe Lake Outlet increasing* increasing* increasing* 
Deep Lake Epilimnion no data no data decreasing 
Deep Lake Hypolimnion no data no data decreasing 
Deep Lake Inlet no data increasing* no data 
Deep Lake Outlet no data no data decreasing 
Hobbs Lake Epilimnion no data no data decreasing 
Hobbs Lake Hypolimnion no data no data decreasing 
Hobbs Lake Inlet no data increasing* decreasing 
Hobbs Lake Outlet decreasing* no data no data 

* Changes of highest concern 
1. Epilimnion is the upper layer of water in a lake 
2. Hypolimnion is the lower layer of water in a lake 

Greenhouse Gases and Climate Change 
Greenhouse gases are atmospheric gases that absorb energy radiated from the earth, preventing 
that energy from being lost to space. Greenhouse gases include water vapor, carbon dioxide 
(CO2), methane (CH4), nitrous oxide (N2O), and fluorinated gases. These gases help to regulate 
the temperature of the earth by preventing the loss of heat. Without these gases, the temperature 
of the earth would be much cooler than it is. Climate is influenced by natural changes that affect 
how much solar energy reaches Earth. These changes include changes within the sun, changes in 
Earth’s orbit, and changes in the reflectivity of the Earth.58 Climate is also affected by natural 
variations in the amount of greenhouse gases present in the atmosphere. Greenhouse gases remain 
in the atmosphere for relatively long times. For example, the atmospheric lifetime of carbon 
dioxide in the atmosphere is estimated at 5 to 200 years, the lifetime of methane at 12 years, and 
the lifetime of nitrous oxide is estimated to be 114 years.59 

Human activities have substantially increased the amount of greenhouse gases present in the 
atmosphere since the beginning of industrialization. The concentration of carbon dioxide, for 
example, has increased from 280 parts per million (ppm) prior to industrialization to around 400 
parts per million in 2013.60 This rise in carbon dioxide concentrations has been accompanied by 
increases in the global mean temperature. Globally the average annual temperature has risen since 
1900 by about 1.5 degrees Fahrenheit and is expected to rise another 2 to 10 degrees Fahrenheit 
by 2100. The average annual temperature in the United States has risen by a comparable amount 
                                                      
58 http://www.epa.gov/climatechange/science/causes.html  
59 http://www.ipcc.ch/ipccreports/tar/wg1/016.htm  
60 http://www.esrl.noaa.gov/gmd/ccgg/trends/  

http://www.epa.gov/climatechange/science/causes.html
http://www.ipcc.ch/ipccreports/tar/wg1/016.htm
http://www.esrl.noaa.gov/gmd/ccgg/trends/
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over the same time period but is expected to rise more than the global average during this century 
(Karl et al. 2009). 

The extent of changes that have occurred to the climate is becoming more certain. The 
Intergovernmental Panel on Climate Change has concluded in its 2013 report that: 

Warming of the climate system is unequivocal, and since the 1950s, many of the 
observed changes are unprecedented over decades to millennia. The atmosphere and 
ocean have warmed, the amounts of snow and ice have diminished, sea level has risen, 
and the concentrations of greenhouse gases have increased. Each of the last three decades 
has been successively warmer at the Earth’s surface than any preceding decade since 
1850. In the Northern Hemisphere, 1983–2012 was likely the warmest 30-year period of 
the last 1,400 years (medium confidence).61  

Greenhouse gas emissions are often expressed in terms of carbon dioxide equivalents (CO2e). 
This is a measure of the quantity of carbon dioxide that would be required to produce an 
equivalent amount of warming. For example, the carbon dioxide equivalent of carbon dioxide is 
1, and for methane the carbon dioxide equivalent is approximately 21. This means that methane 
has approximately 21 times the warming potential of carbon dioxide.62   

Climate change-related impacts observed in Wyoming in recent decades include shorter and 
warmer winters with reduced snowpack and earlier spring runoff, more precipitation falling as 
rain rather than snow, and longer periods of drought. 

Energy-related activities in the United States account for three-quarters of human-generated 
greenhouse gas emissions. These activities account for 97 percent of carbon dioxide, 37 percent 
of methane, and 13 percent of nitrous oxide emissions in the country (EPA 2010a).  

The end use of natural gas is primarily as an energy source for the production of heat or 
electricity. Cleaner burning than coal, the contribution to greenhouse gases is primarily through 
emissions of carbon dioxide. A 2009 inventory of fossil fuel sources in the United States shows 
that the contribution to greenhouse gases from natural gas combustion represents about a third of 
the total carbon equivalents from emissions from electrical and heat generation. Coal’s 
contribution is about 53 percent. Overall, natural gas combustion contributes to 17 percent of the 
greenhouse gas emissions in the United States (EPA 2011). 

Natural gas is one of the top three major fuel sources that contribute to the United States’ energy-
related emissions of carbon dioxide. Petroleum contributes about 42 percent of the total 
emissions, coal comes in second with approximately 37 percent, and natural gas contributes 21 
percent (DOE 2009). 

Aside from greenhouse gas emissions from fossil fuel consumption in the United States, the 
production, transmission, storage, and distribution of natural gas contributes to less than 1 percent 
of carbon dioxide emissions and about 17 percent of methane emissions. The source of most of 
these emissions is leakage from wells, pipelines, well-site treatment facilities, pneumatic devices, 
compressors, storage facilities, and other related systems. Emissions of carbon monoxide, volatile 
organic compounds, and nitrogen oxides are also emitted but in much smaller quantities (EPA 
2010a). 

                                                      
61 http://www.ipcc.ch/report/ar5/wg1/docs/WGIAR5_SPM_brochure_en.pdf  
62 http://epa.gov/climatechange/ghgemissions/gases/ch4.html  

http://www.ipcc.ch/report/ar5/wg1/docs/WGIAR5_SPM_brochure_en.pdf
http://epa.gov/climatechange/ghgemissions/gases/ch4.html


Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

472 

The EPA has recognized the significance of equipment leaks and vented greenhouse gas 
emissions from both the natural gas and petroleum industries. A recent ruling by the EPA requires 
mandatory reporting of greenhouse gases from facilities that annually emit 25,000 metric tons or 
more of carbon dioxide equivalent (EPA 2010b).  

Any subsequent development of leases for oil and gas production will lead to the emission of 
greenhouse gases, principally carbon dioxide and methane. 

For this project, we used numbers generated in the Colorado Air Resource Management Modeling 
Study (CARMMS), which estimated reasonably foreseeable emissions of greenhouse gases, 
criteria pollutants, and hazardous air pollutants associated with oil and gas development 
throughout Colorado, as well as part of New Mexico, and modeled air quality impacts. As part of 
the CARMMS report, the BLM estimated per-well emissions, including greenhouse gas 
emissions, in tons per year, as follows. 

Table 139. Emissions from the CARRMS study for oil and gas construction and production per well 
for carbon dioxide, methane and nitrous oxide emission rates (tons per well) 

Phase Carbon Dioxide Methane Nitrous Oxide 
Conventional 
Construction 

108.1 0 0 

Coalbed Methane 
Construction 

56.58 4.06 0 

Conventional 
Production 

251.9 17.14 0 

Coalbed Methane 
Production 

181.6 19.05 0 

We applied the greenhouse gas emissions shown in table 139 to calculate the greenhouse gas 
emissions for the project annually and for the 15 years of operation. Using the scenario for 
development shown in table 145, which is for alternative 2, we used the maximum number of 
wells. Using the number of wells in production and /or being constructed, we used the emissions 
provided in table 139, and calculated the carbon dioxide equivalent for each year. 

These results are displayed in table 140 and table 141 below showing the emissions for 
construction and production by year and the 15-year cumulative emissions. Table 140 shows 
alternative 2 emissions of greenhouse gasses from drilling the wells annually and cumulatively 
over the 15-year development years. Years 12 to 14 are when the coalbed methane wells were 
developed using different emission factors as displayed in table 139. Total carbon dioxide 
equivalent for the 15 years is 2,763.18 tons. 

Table 141 shows the alternative 2 greenhouse gas emissions related to well production annually 
and cumulatively over a 15-year period. Years 12 to 14 are when the coalbed methane wells come 
into production. The cumulative greenhouse gases over a 15-year period is 117,009.1 tons. 
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Table 140. Emissions from drilling annually (tons) and cumulative; alternative 2, maximum 
development with 24 wells 

Year Methane Nitrous Oxide Carbon Dioxide 
Carbon Dioxide 

Equivalent Wells Drilled 
1 0.00 0.00 0.00 0.00 0 

2 0.00 0.00 108.10 108.10 1 

3 0.00 0.00 216.20 216.20 2 

4 0.00 0.00 216.20 216.20 2 

5 0.00 0.00 216.20 216.20 2 

6 0.00 0.00 216.20 216.20 2 

7 0.00 0.00 216.20 216.20 2 
8 0.00 0.00 216.20 216.20 2 

9 0.00 0.00 216.20 216.20 2 

10 0.00 0.00 216.20 216.20 2 

11 0.00 0.00 216.20 216.20 2 

12* 8.12 0.00 113.20 283.72 2 

13* 8.12 0.00 113.20 283.72 2 

14* 4.06 0.00 56.58 141.84 1 

15 0.00 0.00 0.00 0.00 0 

Totals 20.3 0.00 2,336.88 2,763.18 24 

* Years 12 to 14 are when the coalbed methane wells were developed using different emission factors as displayed in 
table 139. 

Table 141. Emissions from well production annually (tons) and cumulative; alternative 2, maximum 
development with 24 wells 

Year Methane Nitrous Oxide Carbon Dioxide 
Carbon Dioxide 

Equivalent 
Producing 

Wells  

1 0.00 0 0.00 0.00 0 

2 17.14 0 251.9 611.84 1 

3 51.42 0 755.7 1,835.52 3 

4 85.7 0 1,259.5 3,059.2 5 

5 119.98 0 1,763.3 4,282.88 7 

6 154.26 0 2,267.1 5,506.56 9 

7 188.54 0 2,770.9 6,730.24 11 

8 222.82 0 3,274.7 7,953.92 13 

9 257.1 0 3,778.5 9,177.60 15 

10 291.38 0 4,282.3 10,401.28 17 

11 325.66 0 4,786.1 11,624.96 19 

12* 363.76 0 5,149.3 12,788.26 21 

13* 401.86 0 5,512.5 13,951.56 13 

14* 421.36 0 5,694.1 14,542.66 24 

15 421.36 0 5,694.1 14,542.66 24 

Totals 3322.34 0 47,240.0 11,7009.10  

* Years 12 to 14 are when the coalbed methane wells were developed using different emission factors as displayed in 
table 139.
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Table 142 shows the alternative 2 cumulative carbon dioxide equivalent from the production and 
construction of the project. The total carbon dioxide equivalent from the project is estimated to be 
119,772.32 tons. 

Table 142. Alternative 2 cumulative carbon dioxide equivalent from the production and construction 
of the project 

Year 
Drilling 

Carbon Dioxide Equivalent 
Production 

Carbon Dioxide Equivalente 
Total Annual 

Carbon Dioxide Equivalent 

1 0.00 0.00 0.00 

2 108.10 611.84 719.94 

3 216.20 1835.52 2051.72 

4 216.20 3059.20 3275.4 

5 216.20 4282.88 4499.08 

6 216.20 5506.56 5722.76 

7 216.20 6730.24 6946.44 

8 216.20 7953.92 8170.12 

9 216.20 9177.60 9393.80 

10 216.20 10401.28 10617.48 

11 216.20 11624.96 11841.16 

12 283.72 12788.26 13071.98 

13 283.72 13951.56 14235.28 

14 141.84 14542.66 14684.50 

15 0.00 14542.66 14542.66 

15-year total carbon dioxide equivalent for project = 119772.32 

The numbers provided in table 142 do not include greenhouse gas emissions that would result 
from processing the extracted oil and gas into final products or from the end use of those 
products. This is because it is not possible to determine what the volume or quality of extracted 
oil and gas will be or which types of products will ultimately be derived from the oil and gas. It is 
also not possible to forecast where, how, or when products extracted from the project area will be 
used. Oil, for example, can be used to produce many types of products, including diesel fuel, 
gasoline, aircraft fuel, kerosene, motor oils, plastics, solvents, lubricants, tires, asphalt, and a 
myriad of other possible end products. Natural gas could be used for electrical generation, home 
heating, home cooking, as a vehicle fuel, in fertilizer production (via the Haber–Bosch process), 
and for other uses. 

Table 143 shows the estimates of carbon dioxide equivalent by alternative as well as an estimate 
of the number of cars that would be needed to create those levels of emissions for comparison. 
For alternative 4, no estimate of well numbers was provided, so no quantification can be 
provided. 

At a larger scale, in 2010 the U.S. emissions of carbon dioxide (including some natural sources) 
amounted to roughly 6.3 billion tons, emissions of methane totaled approximately 734 million 
tons in carbon dioxide equivalents, and emissions of nitrous oxide totaled roughly 337 million 
tons in carbon dioxide equivalents. Total U.S. emissions of greenhouse gases in carbon dioxide 
equivalents (including other greenhouse gases) was approximately 7.5 billion tons. When carbon 
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sinks (losses of carbon from the atmosphere due to processes such as uptake by plants) are 
considered, net U.S. greenhouse gas emissions to the atmosphere were approximately 6.3 billion 
tons in carbon dioxide equivalents. According to the EPA’s greenhouse gas equivalents 
calculator,63 the greenhouse gas emissions shown in table 143 in carbon dioxide equivalents are 
approximately equal to the annual greenhouse gas emissions from about 24,800 passenger cars. 

Table 143. Estimated carbon dioxide equivalent for each alternative, and an estimate of how many 
passenger vehicles would be needed to create those levels of emissions 

Alternative Estimated Carbon Dioxide 
Equivalent from Alternatives 

Estimated Number of Passenger 
Cars for each Alternative 

Alternative 1 0 tons 0 cars 
Alternative 2 119,772 tons 24,800 cars 
Alternative 3 64,676 tons 13,392 cars 
Alternative 4 Less than alternative 3 Less than alternative 3 

Emissions of greenhouse gases will contribute to climate change. The Intergovernmental Panel on 
Climate Change has concluded that human influence on the climate system is clear. However, it is 
not possible to predict the impact of potential Bridger-Teton National Forest emissions on 
climate. Greenhouse gases are long-lived and therefore well distributed throughout the 
atmosphere. The impact of these gases to climate will also be distributed globally, but the degree 
of warming may not be equally distributed. In addition, the estimated quantity of greenhouse 
gases that could be emitted from development on the Bridger-Teton is quite small relative to total 
U.S. and global greenhouse gas emissions, making it impossible to determine quantitatively the 
degree of change that might be attributable to these emissions. However, it is anticipated that the 
relative contribution of these emissions will be quite small. 

There are estimates of potential impacts to climate resulting from the cumulative effects of 
greenhouse gas emissions. 

• Water demands by agriculture and outdoor watering may increase as rising temperatures 
raise the rates of evapotranspiration, lower soil moisture and alter the growing season.  

• Reservoir operations such as flood control and storage may be affected by hydrologic 
changes in the timing and magnitude of snowmelt runoff.  

• The prior appropriation system and interstate water compacts may be further complicated 
by earlier runoff. This could affect when water rights holders receive water. Reservoir 
operation plans may have to be amended.  

• Warmer temperatures may place higher energy demands on hydropower plants. Cooling of 
power plants may be affected as lake and stream temperatures rise. Increases in temperature 
and changes in soil moisture may result in a shift of mountain habitats toward higher 
elevations. 

• Forest health may respond to changes in air, water and soil temperatures.  

• The relationships between forests, surface and groundwater, insect pests and wildfire may 
be modified. For instance, water-stressed trees may be more vulnerable to insect outbreaks. 

                                                      
63 http://www.epa.gov/cleanenergy/energy-resources/calculator.html  

http://www.epa.gov/cleanenergy/energy-resources/calculator.html


Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

476 

• Increased stream temperatures may stress aquatic ecosystems leading to the spread of in-
stream non-native species and diseases to higher elevations.  

• Changes in the timing and magnitude of stream flow may affect riparian ecosystems and 
increase the potential for non-native species to invade riparian areas.  

• Water and snow-based recreational pursuits may also be impacted.  

• Changes in reservoir storage could affect lake and river recreation activities dependent on 
reservoir releases.  

• Changes in stream flow timing and magnitude will impact rafting and fishing.  

• Changes in the timing and character of snowpack will influence winter recreation activities. 

• Tourism could be impacted.  

• With changes in long-term precipitation and/or soil moisture, groundwater recharge rates 
may be affected. This could exacerbate an already challenging water supply issue as a 
growing population places increasing demands for water leading to greater pressures to 
develop groundwater resources. 

• Intense rain storms may increase soil erosion on wild fire scars, roads and drilling pads.  

• Soil erosion related to climate change can also affect streams and fish populations. 

Mitigation Measures 
The Forest Service is committed to reducing days of visibility impairment in the Bridger 
Wilderness from existing oil and gas developments to zero days with visibility impairment over 
1.0 deciview. Industry is working with the BLM and Wyoming Department of Environmental 
Quality to attain this goal under mitigation measures outlined in the Record of Decision for the 
Pinedale Anticline Project. The Forest Service must take affirmative action to protect and/or 
remedy any impairment in Class I and sensitive Class II wilderness areas. When an application 
for permit to drill or plan of operations is submitted, the Forest Service will require consideration 
for implementation of mitigation measures to reduce emissions and effects to air quality for all 
operations on National Forest System lands.  

The Forest Service is also mandated to insure that Federal projects on Federal lands conform to 
the Clean Air Act provisions in nonattainment areas. Therefore, expectations are to reduce ozone 
precursors from all sources. Cost-effective mitigation measures that should be adopted where 
feasible during exploration activities. Mitigation could include but not be limited to application of 
Best Available Control Technology. 

All mitigation measures should be discussed with the Forest Service and Wyoming Department of 
Environmental Quality, and the most effective mitigations should be implemented. Success or 
failure of mitigation measures used should be evaluated and reported annually.  

The effectiveness of these mitigation measures is highly variable, and should be assessed at the 
project level of environmental review. Selection of mitigation should take into consideration the 
emissions to be reduced or the result to be achieved. For example, to reduce the possibility of 
ozone formation, focus on mitigation or reduction of nitrogen oxides or volatile organic 
compound emissions. Further analysis of mitigation effectiveness at this stage of environmental 
review is not feasible. 
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In addition to applying mitigation measures, certain monitoring and testing should be conducted 
to insure that equipment is operating properly, that there are no leaks and that precursors of ozone 
and ozone are measured. Some monitoring and testing that should be implemented are: 

• Leak detection – FLIR infrared camera monitoring to reduce organic emissions 
• Volatile organic compound and nitrogen oxides ambient air monitoring near project area 
• Ozone Monitoring: monitoring placement should avoid monitoring near nitrogen oxide and 

volatile organic compound sources 
• Ensure flaring/combustors meet more than 90 percent efficiency (source emission testing 

with standard methods). 

• If Selective Catalytic Reduction is used - monitoring for ammonia slip should be 
considered. 

Table 144 displays pounds of emissions expected at various stages of oil and gas development. 
The information was extracted from the Eagle Prospect and Nobel Basin Master Development 
Plan Project (USDA Forest Service 2010), and was used in the calculation of emissions for this 
project. Emissions rates from the BLM’s Bird Canyon Natural Gas Infill Project Draft Future-
Year Modeling and Assessment (2015b) were considered but not used for this project. The Bird 
Canyon Project is an infill project within an existing development, which is different from this 
proposed project that is just starting development with little or no infrastructure available to build 
on. 

Environmental Consequences 

Alternative 1: No Action/No Leasing 
Direct, Indirect, and Cumulative Effects 
Under this alternative, none of the subject lands would be leased for oil and gas. Selection of this 
alternative would require the Forest Service and the BLM to determine that the expected impacts 
from reasonably foreseeable development would be significant and could not be adequately 
mitigated through the application of stipulations, standard operating practices, or best 
management practices. “No action” for purposes of this alternative would not mean maintaining 
the current administrative status of the parcels as pending lease issuance and suspended leases. 
Although maintaining the current status of the parcels would have the same environmental effects 
as if the lands are not leased (no exploration or development would occur); the agencies believe it 
is appropriate to now take administrative actions to resolve the leasing status of the analyzed 
lands. Because there would be no direct or indirect effects from selecting this alternative, there 
would be no cumulative effects. 

Alternative 2: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision (The Proposed Action) 
Direct and Indirect Effects  
Under alternative 2, there would be no direct effects. Leasing would be authorized for 30 lease 
parcels. Indirect effects would occur from future development of those leases. Under the 
reasonably foreseeable development scenario, it is anticipated approximately 5 coalbed natural 
gas wells and 19 conventional wells, for a total of 24 wells, would be drilled in the next 10 to 15 
years. For the air quality analysis there is an assumption that all wells will be on individual pads 
3.7 acres in size, and coalbed natural gas wells have the same emissions as conventional wells. 
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This will provide a conservative estimate of emissions related to the project. Table 145 (next 
page) displays the development scenario for this alternative for the first 15 years. 

Table 144. Pounds of emissions expected at various stages of development; each summary stage of 
development has a specific unit of measure (per year, per well, per pad, per station) 

Stage of Development PM10 PM2.5 
Nitrogen 

NOx 
Sulfur 
SO2 

Volatile 
Organic 

Compounds 

Road Maintenance 8,930 7,356 0 0 0 
Dust Abatement Traffic 3,110 333 0 0 0 
Dust Abatement Traffic Emissions 167 167 0 0 0 
Dust Abatement Traffic Diesel Emissions 63 63 1,908 474 127 
Total pounds per year 12,270 7,919 1,908 474 127 
Production Well Preparation Traffic 50,478 5,408 0 0 0 
Production Well Preparation Traffic 
Emissions 

161 155 3,782 1,475 274 

Rig Mobilization Traffic 12,902 1,382 0 0 0 
Rig Mobilization Traffic Emissions 19.7 18.1 177 404 19 
Rig Demobilization Traffic 12,902 1,382 0 0 0 
Rig Demobilization Traffic Emissions 19.7 18.1 177.3 404 19 
Total pounds per pad 76,482 8,363 4,136 2,283 312 
Diesel Combustion Emissions Drill Engines 744 744 22,800 5,520 1,809 
Well Stimulation, Completion, Testing 16,567 1,778.30 0 0 0 
Well Stimulation, Completion, Testing Traffic 29.7 27.3 65 7,859 18 
Well Stimulation, Completion, Testing 
Generators 

280 280 8,200 79.2 180 

Well Stimulation, Completion Testing 
Process Heaters 

10.6 10.6 138.6 0.9 8 

Well Stimulation, Completion, Testing Flaring 0 0 7,260 0 6,930 
Total pounds per well 17,631 2,840 38,464 13,459 8,945 
Production Testing, Monitoring, Maintenance 
Traffic 

18,495 1,982 0 0 0 

Production Testing, Monitoring, Maintenance 
Traffic Emissions 

25 23.1 67 434 18 

Total pounds per well 18,520 2,005 67 434 18 
Condensate Hauling Traffic 2,210 236 0 0 0 
Condensate Hauling Traffic Emissions 5.5 5.1 122 170 9 
Production Water Hauling Traffic 4,927 533 0 0 0 
Production Water Hauling Traffic Emissions 12.4 11.4 275 384 22 
Total pounds per tank array 7,155 785.5 397 554 31 
Compressor Station Traffic 5,062 543 0 0 0 
Compressor Station Traffic Emissions 7.5 6.9 58.8 222 7 
Compressor Station Generator 6 6.4 48,000 48 9,685 
Total pounds per station 5,076 556.3 48,058.8 270 9,692 
Compressor Site Construction per site 720 190 0 0 0 
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Table 145. Fifteen-year development scenario for alternative 2 

Development Activity 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 
10 

Year 
11 

Year 
12 

Year 
13 

Year 
14 

Year 
15 

Conventional wells 
drilled 

0 1 2 2 2 2 2 2 2 2 2 0 0 0 0 

Coalbed natural gas 
wells drilled 

0 0 0 0 0 0 0 0 0 0 0 2 2 1 0 

Conventional wells 
completed 

0 1 2 2 2 2 2 2 2 2 2 0 0 0 0 

Coalbed natural gas 
wells completed 

0 0 0 0 0 0 0 0 0 0 0 2 2 1 0 

Compressor station 
added* 

0 1 0 1 0 0 1 0 0 0 1 0 0 0 0 

Wells in production 0 1 3 5 7 9 11 13 15 17 19 21 23 24 24 

Acres of pads 0 3.7 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 3.7 0 

Acres of Roads 0 0.8 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 0.8 1.5 1.5 0.8 0 
* Although the potential need for compressors is estimated to be very low to none, this analysis included effects of compressor 
sites in case they are needed. 

Under this scenario, there would be a total of 24 well pads developed. There may be a need for 
four compressor stations for the development of this alternative. This is a speculative estimate 
and in reality would depend on how far apart across the project area the wells are developed and 
their proximity and potential access to existing compression and pipelines. For analysis of this 
scenario, a compressor station was added in years 2, 4, 7, and 11of the project. It is expected that 
the initial compressor sites would disturb 5 acres each, for a total of 20 acres additional 
disturbance.  

Produced water and condensate is expected to be stored in tanks and trucked off every 2 weeks 
during accessible months. Large water and condensate storage tanks will be required to keep the 
wells producing during winter months when tanker truck access is not possible. The volume of 
condensate and water produced is variable and does not allow for an estimate of the number of 
tanks that might be needed. 

Table 146 through table 154 show the estimated emissions, broken down by activities for this 
development scenario by year for the first 15 years of the project. Total emissions are displayed in 
figure 72. Maximum emissions would occur in years 12 through 13, when all 4 compressor 
stations are online, and 2 wells per year are being drilled and completed. Emission levels drop 
considerably in year 15 because that is when all the wells are in the production phase and no new 
wells are being developed. These emissions are expected to decline in the future. Production of 
gas, condensate and water would be expected to decline over time as well. 
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Table 146. Emissions from road maintenance for the first 15 years of development in alternative 2 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 12,270 24,540 24,540 24,540 24,540 24,540 24,540 24,540 24,540 24,540 24,540 24,540 12,270 12,270 

PM2.5 0 7,919 15,838 15,838 15,838 15,838 15,838 15,838 15,838 15,838 15,838 15,838 15,838 7,919 7,919 

NOx 0 1,908 3,816 3,816 3,816 3,816 3,816 3,816 3,816 3,816 3,816 3,816 3,816 1,908 1,908 

SO2 0 474 948 948 948 948 948 948 948 948 948 948 948 474 474 

VOC 0 127 254 254 254 254 254 254 254 254 254 254 254 127 127 

Table 147. Emissions from preparation and vehicle traffic for the first 15 years of development in alternative 2 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 78,482 156,964 156,964 156,964 156,964 156,964 156,964 156,964 156,964 156,964 156,964 156,964 78,482 0 

PM2.5 0 8,363 16,726 16,726 16,726 16,726 16,726 16,726 16,726 16,726 16,726 16,726 16,726 8,363 0 

NOx 0 4,163 8,272 8,272 8,272 8,272 8,272 8,272 8,272 8,272 8,272 8,272 8,272 4,163 0 

SO2 0 2,283 4,566 4,566 4,566 4,566 4,566 4,566 4,566 4,566 4,566 4,566 4,566 2,283 0 

VOC 0 312 624 624 624 624 624 624 624 624 624 624 624 312 0 

Table 148. Emissions from well drilling and completion for the first 15 years of development in alternative 2 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 17,631 35,262 35,262 35,262 35,262 35,262 35,262 35,262 35,262 35,262 35,262 35,262 17,631 0 

PM2.5 0 2,840 5,680 5,680 5,680 5,680 5,680 5,680 5,680 5,680 5,680 5,680 5,680 2,840 0 

NOx 0 38,464 76,928 76,928 76,928 76,928 76,928 76,928 76,928 76,928 76,928 76,928 76,928 38,464 0 

SO2 0 13,459 26,918 26,918 26,918 26,918 26,918 26,918 26,918 26,918 26,918 26,918 26,918 13,459 0 

VOC 0 8,945 17,890 17,890 17,890 17,890 17,890 17,890 17,890 17,890 17,890 17,890 17,890 8,945 0 

Table 149. Emissions from production and testing for the first 15 years of development in alternative 2 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 18,520 37,040 37,040 37,040 37,040 37,040 37,040 37,040 37,040 37,040 37,040 37,040 18,520 0 

PM2.5 0 2,005 4,010 4,010 4,010 4,010 4,010 4,010 4,010 4,010 4,010 4,010 4,010 2,005 0 

NOx 0 67 134 134 134 134 134 134 134 134 134 134 134 67 0 

SO2 0 434 868 868 868 868 868 868 868 868 868 868 868 434 0 

VOC 0 18 36 36 36 36 36 36 36 36 36 36 36 18 0 
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Table 150. Emissions from compression sites for the first 15 years of development in alternative 2 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 720 0 720 0 0 720 0 0 0 720 0 0 0 0 

PM2.5 0 190 0 190 0 0 190 0 0 0 190 0 0 0 0 

NOx 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

VOC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Table 151. Emissions from water and condensate hauling for the first 15 years of development in alternative 2 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 7,155 7,155 7,155 14,310 14,310 14,310 21,465 21,465 21,465 21,465 28,620 28,620 28,620 28,620 

PM2.5 0 785 785 785 1,570 1,570 1,570 2,355 2,355 2,355 2,355 3,140 3,140 3,140 3,140 

NOx 0 397 397 397 794 794 794 1,191 1,191 1,191 1,191 1,588 1,588 1,588 1,588 

SO2 0 554 554 554 1,108 1,108 1,108 1,662 1,662 1,662 1,662 2,216 2,216 2,216 2,216 

VOC 0 31 31 31 62 62 62 93 93 93 93 124 124 124 124 

Table 152. Emissions from compressors for the first 15 years of development in alternative 2 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 5,075 5,075 5,075 10,152 10,152 10,152 15,225 15,225 15,225 15,225 20,300 20,300 20,300 20,300 

PM2.5 0 556 556 556 1,112 1,112 1,112 1,668 1,668 1,668 1,668 2,224 2,224 2,224 2,224 

NOx 0 48,058 48,058 48,058 96,116 96,116 96,116 144,174 144,174 144,174 144,174 192,232 192,232 192,232 192,232 

SO2 0 270 270 270 540 540 540 810 810 810 810 1,080 1,080 1,080 1,080 

VOC 0 9,692 9,692 9,692 19,384 19,384 19,384 29,076 29,076 29,076 29,076 38,768 38,768 38,768 38,768 

Table 153. Total pounds per year of emissions for the first 15 years of development in alternative 2 
Emission 

Type  
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 139,853 266,036 266,756 278,268 278,268 278,988 290,496 290,496 290,496 291,216 290,496 290,496 175,823 61,190 

PM2.5 0 22,658 43,595 43,785 44,936 44,936 45,126 46,277 46,277 46,277 46,467 46,277 46,277 26,491 13,283 

NOx 0 93,057 137,605 137,605 156,060 156,060 156,060 234,515 234,515 234,515 234,515 302,726 302,726 237,612 195,728 

SO2 0 17,474 34,124 34,124 34,948 34,948 34,948 35,772 35,772 35,772 35,772 36,596 36,596 19,946 3,770 

VOC 0 19,125 28,527 28,527 38,250 38,250 38,250 47,973 47,973 47,973 57,696 57,696 57,696 48,294 39,019 
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Table 154. Total tons per year of emissions for the first 15 years of development in alternative 2 
Emission 

Type  
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 69.9 133 133.4 139.1 139.1 139.5 145.2 145.2 145.2 145.6 145.2 145.2 87.9 30.6 

PM2.5 0 11.3 21.8 21.9 22.5 22.5 22.6 23.1 23.1 23.1 23.2 23.1 23.1 13.2 6.6 

NOx 0 46.5 68.8 68.8 78 78 78 117.3 117.3 117.3 117.3 151.4 151.4 118.8 97.9 

SO2 0 8.7 17 17 17.5 17.5 17.5 17.9 17.9 17.9 19.9 18.3 18.3 10 1.9 

VOC 0 9.6 14.2 14.3 19.1 19.1 19.1 24 24 24 24 28.8 28.8 24.1 19.5 

 
Figure 72. Tons per year of projected emissions from oil and gas development for 15 years in 
alternative 2 
VOC=volatile organic compound, SO2=sulfur dioxide, NOx=nitrogen oxides, PM2.5=particulate matter 2.5 microns, 
PM10= particulate matter 10 microns 
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This alternative has the highest number of wells developed and the highest 15-year total 
emissions when compared to alternatives 3 and 4. Alternative 3 has only 54 percent of the wells 
proposed for this alternative and hence would have fewer emissions and is less likely to cause 
effects.  

The indirect effects of this alternative alone on the environment are expected to be relatively 
small in comparison to developments the size of the Pinedale Anticline or Jonah fields. The 
emissions described are not the same as effects. For example, emissions predictions can be made 
for ozone precursors but without quantitative analysis and modeling, predictions for the formation 
of ozone cannot be made. However, the relative magnitude of emissions from this alternative can 
be compared to larger developments placing these emissions and potential effects in context 
(table 157). Indirect effects would likely be localized and predominantly related to particulate 
matter and dust from pad clearing, road improvements, and traffic. It is not likely that emissions 
from this project alone would cause exceedances of National Ambient Air Quality Standards or 
have a noticeable64 impact on air quality related values (including visibility greater than 1 
deciview) in nearby sensitive Class I and Class II wilderness areas and national parks. Due to the 
close proximity to the project area and prevailing winds, the most likely sensitive areas to be 
affected by development of this alternative would be the Bridger and Gros Ventre Wilderness 
Areas. 

Any natural gas or condensate produced as a result of this alternative would further contribute to 
the release of greenhouse gases through processing, transmission, storage and distribution of 
products and through commercial, industrial, and residential product end use, adding to concerns 
of global climate change. Alternative 2 would produce an estimated 119,772 tons of carbon 
dioxide equivalent during the first 15 years of the project scenario as shown in table 143 on page 
474 and table 145 on page 479. 

Cumulative Effects 

Ongoing and Reasonably Foreseeable Activities 
As effects of this proposed project are considered, all of the other oil and gas development being 
implemented and proposed in Southwest Wyoming that may contribute to current and future 
effects to air quality must also be considered. Table 155 is from the BLM’s “Proposed Resource 
Management Plan and Final Environmental Impact Statement for the Pinedale Office” (USDI 
BLM 2008). The table also includes a row of data from the Bridger-Teton National Forest. It 
shows the numbers of existing and reasonably foreseeable development for planning areas in 
Southwest Wyoming, which may impact sensitive Class I and Class II wilderness areas and parks. 
According to this table, about one third of the reasonably foreseeable development has been 
completed, leaving two thirds to be developed in the future. 

The relative magnitude of this proposed project displayed in table 156 can be compared to 
ongoing developments in the Pinedale Anticline and Jonah fields shown in table 157. This must 
be considered when evaluating environmental effects. Table 156 shows that estimated emissions 
for this project are relatively minor when compared to these other ongoing developments. This 
project will have greenhouse gas emissions, but they are small in relation to global emissions. 

                                                      
64 Noticeable refers to the human ability to perceive a difference in visibility. The impact exists; however, the emissions 

from this alternative alone are not expected to cause a crossing of the threshold that makes them "noticeable" (greater 
than 1 deciview) from a visibility standpoint. 
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Table 155. Summary of oil and gas reasonably foreseeable development (RFD) for public lands and 
mineral estates in Southwest Wyoming* 

Planning Area 
Existing 

Wells 

Public Land and 
Mineral Estate 

RFD Public Lands 

State and 
Private 
Lands 

Total Oil 
and Gas 

RFD 

Wells (Existing 
Total Potential 

plus RFD) 
Kemmerer Field 
Office 

1,562 1,221 1,459 2,680 4,242 

Pinedale Field 
Office 

2,970 7,804 1,247 9,051 12,021 

Rawlins Field 
Office 

3,450 4,087 5,111 9,198 12,648 

Rock Springs 
Field Office 

1,800 1,200 N/A 1,200 3,000 

Bridger-Teton 
National Forest 

12 163 0 163 175 

Total 9,794 14,475 7,817 22,292 32,086 
* From the BLM’s Proposed Resource Management Plan and Final Environmental Impact Statement for the Pinedale 

Office; table amended to include Bridger-Teton National Forest data 

Table 156. Peak annual tons of emissions by alternative 

Emission Type Alternative 1 Alternative 2 Alternative 3 Alternative 4 
PM10 0 145 71 unknown 
PM2.5 0 23 12 unknown 
NOx 0 117 71 unknown 
SOx 0 18 9 unknown 
VOC 0 24 14 unknown 

Table 157. Comparison of maximum emissions (in tons) from the Jonah Infill and Pinedale Anticline 
Projects to maximum highest peak emissions for alternative 2 

Area PM10 PM2.5 NOx SO2 VOC 
Jonah Infill (2017) 273 125 641 33 N/A 
Pinedale Anticline (2009) 1,158 469 5,885 79 N/A 
Wyoming Range Leasing 
Area (Unknown/Year 7) 

175 25 173 39 33 

N/A = Data not readily available. 

Since the Wyoming Range Withdrawal does not allow for future mineral or geothermal leasing, 
exploration cannot occur except on lands with valid existing rights (blue and gold parcels in 
figure 65), and possibly the 39,490-acres of parcels that are the subject of this analysis (light and 
dark pink in figure 65). This cumulative effects analysis assumes that the remainder of the 
Wyoming Range will remain undisturbed by mineral leasing related activities. 

While the emissions from developing this alternative alone are not likely to significantly impact 
National Ambient Air Quality Standards or air quality related values including visibility, when 
combined with other emissions in the basin, they would likely contribute to the cumulative effects 
that have been shown to occur in modeling for nearby projects (Jonah Infill, USDI BLM 2006 
and Pinedale Anticline, USDI BLM 2008a). Dust and particulates would likely contribute to 
ongoing visibility issues in the Bridger, Fitzpatrick, Popo Agie, Washakie, Teton, North Absaroka 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

485 

and Gros Ventre wilderness areas as well as Grand Teton National Park and the Wind River 
Roadless area. Emissions of volatile organic compound and nitrogen oxides from this project may 
contribute to ozone formation in the basin. However, the projected wells are likely to be drilled in 
the summer season and would not contribute to the winter ozone issue. 

Alternative 3: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision, with Enhanced Resource Protection 
Direct and Indirect Effects 
Under alternative 3, there would be no direct effects. Leasing would be authorized for all 30 lease 
parcels and indirect effects would occur from future development of those leases. Leases would 
be subject to stipulations that address the Bridger-Teton National Forest plan, as amended, along 
with additional stipulations to provide enhanced resource protection for resources including but 
not limited to big game habitat, migratory birds, greater sage-grouse, and aquatic habitats. 
Watershed resources would also be more protected by including stipulations that incorporate the 
Wyoming Game and Fish Department’s “Recommendations for Development of Oil and Gas 
Resources within Important Wildlife Habitats.”  

Under the reasonably foreseeable development scenario, it is anticipated that 3 coalbed natural 
gas wells and 10 conventional wells for a total of 13 wells could be drilled to explore the lease 
parcels in the next 10 to 15 years. As in alternative 2, these wells would be drilled on individual 
pads, and emissions for coalbed natural gas wells would be the same as used for conventional 
wells. Well pads would be 3.7 acres in size, and this alternative would use three compressor 
stations. The rate of drilling would be one well per year in years 2 through 11 and three coalbed 
natural gas wells would be drilled in year 12. Emissions for this alternative would be less than 
alternative 2 because it has about 55 percent of the wells described in alternative 2 and also has 1 
less compressor station. Table 158 shows the development scenario for alternative 3. 

Table 158 Fifteen-year development scenario for alternative 3  
Development 
Activity 

Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

Year 
6 

Year 
7 

Year 
8 

Year 
9 

Year 
10 

Year 
11 

Year 
12 

Year 
13 

Year 
14 

Year 
15 

Conventional wells 
drilled 

0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 

Coalbed natural 
gas wells drilled 

0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 

Conventional wells 
completed 

0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 

Coalbed natural 
gas wells 
completed 

0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 

Compressor 
station added* 

0 1 0 0 0 1 0 0 0 1 0 0 0 0 0 

Wells in 
production 

0 1 2 3 4 5 6 7 8 9 10 13 13 13 13 

Acres of pads 0 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 11 0 0 0 
Acres of Roads 0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 2.3 0 0 0 

* Although the potential need for compressors is estimated to be very low to none, this analysis included effects of 
compressor sites in case they are needed. 
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There may be a need for three compressors for the development of this alternative. This is a 
speculative estimate and in reality would depend on how far apart across the project area the 
wells are developed and their proximity and potential access to existing compression and 
pipelines. For analysis of this scenario, a compressor station was added in years 2, 6 and 10 of the 
project. One compressor site would likely disturb 5 acres each, for a total of 15 acres additional 
disturbance. 

Like alternative 2, produced water and condensate would likely be stored in tanks and trucked off 
every 2 weeks during accessible months. Large water and condensate storage tanks would be 
required to keep the wells producing during winter months when tanker truck access is not 
possible. The volume of condensate and water produced is variable and does not allow for an 
estimate of the number of tanks that might be needed. 

Table 159 through table 167 show the expected emissions, broken down by activities for this 
development scenario by year for the first 15 years of the project. Total emissions are displayed in 
figure 73. Under this alternative, the peak year for emissions of NOx and PM10 would be in year 
10. This is because all three compression units would be online. After all wells are drilled in year 
12, emissions are expected to remain steady, since emissions would be related to production 
emissions and some annual road maintenance only. These emissions may decline in the future. 
Production of gas, condensate and water would be expected to decline over time as well. This 
alternative proposes fewer wells than alternative 2 (13 versus 24 wells). 

Like alternative 2, the indirect effects of this alternative alone on the environment are expected to 
be relatively small in comparison to developments the size of the Pinedale Anticline or Jonah 
fields. Again, predicting actual effects of this alternative is not possible without quantitative air 
quality modeling. It is not likely that emissions from this project alone would cause exceedances 
of National Ambient Air Quality Standards or have a noticeable65 impact on air quality related 
values (including visibility greater than 1 deciview) in nearby sensitive Class I and Class II 
wilderness areas and national parks. Due to proximity and prevailing winds, the most likely 
sensitive areas to be affected by development of this alternative would be the Bridger and Gros 
Ventre Wilderness areas. 

Any natural gas or condensate produced as a result of this alternative would further contribute to 
the release of greenhouse gases through processing, transmission, storage and distribution of 
products and through commercial, industrial, and residential product end use, adding to concerns 
of global climate change. This alternative is estimated to produce about 64,676 tons of carbon 
dioxide equivalent of greenhouse gasses, which is about 54 percent of greenhouse gas emissions 
from alternative 2. These emissions would displace emissions from about 13,392 passenger cars 
as displayed in table 143 on page 474. 

                                                      
65 Noticeable refers to human ability to perceive a difference in visibility. The impact exists, however the emissions 

from this alternative alone are not expected to cause a crossing of the threshold that makes them "noticeable" (greater 
than 1 deciview) from a visibility standpoint. 
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Table 159. Emissions from road maintenance for the first 15 years of development in alternative 3 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 12,270 12,270 12,270 12,270 12,270 12,270 12,270 12,270 12,270 12,270 36,810 12,270 12,270 12,270 

PM2.5 0 7,919 7,919 7,919 7,919 7,919 7,919 7,919 7,919 7,919 7,919 23,757 7,919 7,919 7,919 

NOx 0 1,908 1,908 1,908 1,908 1,908 1,908 1,908 1,908 1,908 1,908 5,724 1,908 1,908 1,908 

SO2 0 474 474 474 474 474 474 474 474 474 474 1,422 474 474 474 

VOC 0 127 127 127 127 127 127 127 127 127 127 381 127 127 127 

Table 160. Emissions from preparation and vehicle traffic for the first 15 years of development in alternative 3 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 76,482 76,482 76,482 76,482 76,482 76,482 76,482 76,482 76,482 76,482 229,446 0 0 0 

PM2.5 0 8,363 8,363 8,363 8,363 8,363 8,363 8,363 8,363 8,363 8,363 25,089 0 0 0 

NOx 0 4,136 4,136 4,136 4,136 4,136 4,136 4,136 4,136 4,136 4,136 12,4080 0 0 0 

SO2 0 2,283 2,283 2,283 2,283 2,283 2,283 2,283 2,283 2,283 2,283 6,849 0 0 0 

VOC 0 312 312 312 312 312 312 312 312 312 312 936 0 0 0 

Table 161. Emissions from well drilling and completion for the first 15 years of development in alternative 3 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 17,631 17,631 17,631 17,631 17,631 17,631 17,631 17,631 17,631 17,631 52,893 0 0 0 

PM2.5 0 2,840 2,840 2,840 2,840 2,840 2,840 2,840 2,840 2,840 2,840 8,520 0 0 0 

NOx 0 38,464 38,464 38,464 38,464 38,464 38,464 38,464 38,464 38,464 38,464 115,392 0 0 0 

SO2 0 13,459 13,459 13,459 13,459 13,459 13,459 13,459 13,459 13,459 13,459 40,377 0 0 0 

VOC 0 8,945 8,945 8,945 8,945 8,945 8,945 8,945 8,945 8,945 8,945 26,835 0 0 0 

Table 162. Emissions from production and testing for the first 15 years of development in alternative 3 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 18,520 18,520 18,520 18,520 18,520 18,520 18,520 18,520 18,520 55,560 0 0 0 0 

PM2.5 0 2,005 2,005 2,005 2,005 2,005 2,005 2,005 2,005 2,005 6,015 0 0 0 0 

NOx 0 67 67 67 67 67 67 67 67 67 201 0 0 0 0 

SO2 0 434 434 434 434 434 434 434 434 434 1,305 0 0 0 0 

VOC 0 18 18 18 18 18 18 18 18 18 54 0 0 0 0 
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Table 163. Emissions from compression sites for the first 15 years of development in alternative 3 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 720 0 0 0 720 0 0 0 720 0 0 0 0 0 720 

PM2.5 190 0 0 0 190 0 0 0 190 0 0 0 0 0 190 

NOx 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

VOC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Table 164. Emissions from water and condensate hauling for the first 15 years of development in alternative 3 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 7,155 7,155 7,155 7,155 14,310 14,310 14,310 14,310 21,465 21,465 21,465 21,465 21,465 21,465 7,155 

PM2.5 786 786 786 786 1,572 1,572 1,572 1,572 2,358 2,358 2,358 2,358 2,358 2,358 786 

NOx 397 397 397 397 794 794 794 794 1,191 1,191 1,191 1,191 1,191 1,191 397 

SO2 554 554 554 554 1,108 1,108 1,108 1,108 1,662 1,662 1,662 1,662 1,662 1,662 554 

VOC 31 31 31 31 62 62 62 62 93 93 93 93 93 93 31 

Table 165. Emissions from compressors for the first 15 years of development in alternative 3 
Emission 

Type 
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 5,076 5,076 5,076 5,076 10,152 10,152 10,152 10,152 15,228 15,228 15,228 15,228 15,228 15,228 

PM2.5 0 556 556 556 556 1,112 1,112 1,112 1,112 1,668 1,668 1,668 1,668 1,668 1,668 

NOx 0 48,059 48,059 48,059 48,059 96,118 96,118 96,118 96,118 144,177 144,177 144,177 144,177 144,177 144,177 

SO2 0 270 270 270 270 540 540 540 540 810 810 810 810 810 810 

VOC 0 9,692 9,692 9,692 9,692 19,384 19,384 19,384 19,384 29,076 29,076 29,076 29,076 29,076 29,076 

Table 166. Total pounds per year of emissions for the first 15 years of development in alternative 3 
Emission 

Type  
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 137,854 137,134 137,134 137,134 142,201 141,801 141,801 141,801 162,316 161,596 161,596 29,856 29,856 29,856 

PM2.5 0 15,132 14,942 14,942 14,942 24,001 18,298 18,298 18,298 25,343 25,153 25,153 11,945 11,945 11,945 

NOx 0 93,031 93,031 93,031 93,031 141,801 28,848 28,848 28,848 189,943 189,943 189,943 147,276 147,276 147,276 

SO2 0 17,474 17,474 17,474 17,474 18,298 141,801 141,801 141,801 19,122 19,122 19,122 2,946 2,946 2,946 

VOC 0 19,125 19,125 19,125 19,125 28,848 18,298 18,298 18,298 38,571 38,571 38,571 29,296 29,296 29,296 
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Table 167. Total tons per year of emissions for the first 15 years of development in alternative 3 
Emission 

Type  
Year 

1 
Year  

2 
Year  

3 
Year  

4 
Year  

5 
Year  

6 
Year  

7 
Year  

8 
Year  

9 
Year  
10 

Year  
11 

Year  
12 

Year  
13 

Year  
14 

Year 
15 

PM10 0 68.9 68.5 68.5 68.5 71.1 70.7 70.7 70.7 81.2 80.8 80.8 14.9 14.9 14.9 

PM2.5 0 7.6 7.5 7.5 7.5 12 11.9 11.9 11.9 12.7 12.6 12.6 6 6 6 

NOx 0 46.5 46.5 46.5 46.5 70.9 70.9 70.9 70.9 95 95 95 73.6 73.6 73.6 

SO2 0 8.7 8.7 8.7 8.7 9.1 9.1 9.1 9.1 9.6 9.6 9.6 1.5 1.5 1.5 

VOC 0 9.6 9.6 9.6 9.6 14.4 14.4 14.4 14.4 19.3 19.3 19.3 14.6 14.6 14.6 

 
Figure 73. Tons per year of projected emissions from oil and gas development for 15 years in 
alternative 3 
VOC=volatile organic compound, SO2=sulfur dioxide, NOx=nitrogen oxides, PM 2.5=particulate matter 2.5 microns, 
PM10= particulate matter 10 microns 
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Cumulative Effects 

Ongoing and Reasonably Foreseeable Activities 
This alternative would have the second highest level of development. Like alternative 2, the 
emissions from developing this alternative alone are not likely to significantly impact National 
Ambient Air Quality Standards or air quality related values including visibility. When combined 
with other emissions in the basin, they would likely contribute to the cumulative effects that have 
been shown to occur in modeling for nearby projects (Jonah Infill, USDI BLM 2006 and Pinedale 
Anticline Project, USDI BLM 2008). Dust, emissions, and particulates from this project would 
likely contribute to ongoing visibility issues in the Bridger, Fitzpatrick, Popo Agie, Washakie, 
Teton, North Absaroka and Gros Ventre wilderness areas as well as Grand Teton National Park 
and the Wind River Roadless area. Emissions of volatile organic compounds and nitrogen oxides 
from this project may contribute to ozone formation in the basin. This alternative will produce 
approximately 64,676 tons of carbon dioxide equivalent greenhouse gasses. These additions are 
small at a global scale, but may contribute to climate change. 

Alternative 4: Authorize Leasing in Accordance with 
Forest Plan Leasing Availability Decision with No Surface Occupancy  
Direct and Indirect Effects 
Under alternative 4, there would be no direct effects. Leasing would be authorized for the 30 
lease parcels, all subject to a no-surface-occupancy stipulation. Indirect effects would occur from 
future development of those leases. All acres would be subject to no-surface-occupancy 
stipulations for drilling activities, along with the management direction provided in the forest plan 
as amended, as described for alternative 2. 

Under this alternative, no surface disturbance would occur on the subject lands. Drilling to 
develop the leased parcels may occur from adjacent National Forest System lands, or lands of 
other ownership, within approximately 1 mile of the parcels under analysis. Because the ability to 
develop these leases via directional drilling is dependent on site-specific circumstances, the 
number of off-lease wells that may be drilled under this alternative was not estimated; however, it 
is expected to be less than the number projected for alternative 3. There would be no potential for 
coalbed methane wells, since these types of wells must be vertical as they are typically of a 
shallow depth. 

Under alternative 4, all lease parcels would be subject to no-surface-occupancy stipulation that 
would supersede the stipulations originally applied to the subject parcels. Activities on areas 
outside the subject parcels would be guided by implementation of the forest plan, as described 
under alternative 2. The no-surface-occupancy stipulation would minimize potential surface 
disturbance from oil and gas related activities within the subject lease parcels, although there may 
be impacts to adjacent lands.  

Because this alternative made no estimate on the number of wells to be drilled (other than fewer 
wells than alternative 3), it is difficult to quantify the emissions from this alternative. So, it can be 
assumed that the emissions from this alternative might range from 0 emissions to the emission 
levels depicted for alternative 3. In reality, the emissions could potentially be higher for 
alternative 4 since directional drilling takes more time and energy to drill when compared to a 
vertical well. Any development that would occur under alternative 4 would still be monitored and 
resource indicators and measures would be applied. 
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Like alternatives 2 and 3, the indirect effects of this alternative alone on the environment are 
expected to be relatively very small in comparison to developments the size of the Pinedale 
Anticline or Jonah fields. Indirect effects would likely be localized and predominantly related to 
particulate matter and dust. It is not likely that emissions from this project alone would cause 
exceedances of National Ambient Air Quality Standards or have a noticeable impact on air quality 
related values (including visibility greater than 1 deciview) in nearby sensitive Class I and Class 
II wilderness areas and national parks. Due to proximity and prevailing winds, the most likely 
sensitive areas to be affected by development of this alternative would be the Bridger and Gros 
Ventre wilderness areas.  

Any natural gas or condensate produced as a result of this alternative would further contribute to 
the release of greenhouse gases through processing, transmission, storage and distribution of 
products and through commercial, industrial, and residential product end use, adding to concerns 
of global climate change. This alternative will likely have less greenhouse gas emissions than 
Alternative 3 (64,676 tons carbon dioxide equivalent), and is the least of alternatives 2, 3, and 4. 

Cumulative Effects 
This alternative would potentially have the lowest level of development. While the emissions 
from developing this alternative alone are not likely to significantly impact National Ambient Air 
Quality Standards or air quality related values including visibility, when they are combined with 
other emissions in the basin, they would likely contribute to the cumulative effects that have been 
shown to occur in modeling for nearby projects (Jonah Infill Project, USDI BLM 2006 and 
Pinedale Anticline Project, USDI BLM 2008). Dust and particulates could contribute to ongoing 
visibility and deposition issues in the Bridger, Fitzpatrick, Popo Agie, Washakie, Teton, North 
Absaroka and Gros Ventre wilderness areas as well as Grand Teton National Park and the Wind 
River Roadless area. Volatile organic compounds and nitrogen oxide emissions from this 
alternative may contribute to the formation of ozone. This alternative is expected to emit 
greenhouse gases as noted above and displayed in table 143 on page 474. These emissions are 
small on a global scale, but may contribute to global climate change. 

Required Monitoring 
The following monitoring is conducted by the following agencies: 

1. Wyoming Department of Environmental Quality performs ambient air quality monitoring 
to comply with the National Ambient Air Quality Standards and Wyoming Ambient Air 
Quality Standards. 

2. The Forest Service uses IMPROVE monitors to assess impacts to visibility. 

3. The Forest Service conducts long-term lake monitoring to assess impacts of nitrogen 
deposition to high-elevation sensitive lakes. 

4. The Forest Service uses National Atmospheric Deposition Program monitors to monitor 
deposition. 

Cultural Resources 
Cultural resources include prehistoric sites, historic sites, buildings, structures, and traditional 
cultural properties. These resources are the remains of past patterned human activity. Prehistoric 
and historic sites can be significant, or eligible for the National Register of Historic Places, if they 
meet one of the following characteristics: (1) they are associated with events that have made a 
significant contribution to the broad patterns of our history, (2) they are associated with the lives 
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of persons significant in our past, (3) they embody the distinctive characteristics of a type, period 
or method of construction, or that represent the work of a master, or that possess high artistic 
values, or that represent a significant and distinguishable entity whose components may lack 
individual distinction, or (4) they have the ability to yield important information about the past. 
Those sites that have been determined eligible for the National Register, or are unevaluated, are 
referred to as “historic properties.”  

Section 106 of the National Historic Preservation Act requires Federal agencies to take into 
account the effects of their undertakings on historic properties. Regulation 36 CFR 800, which 
implements section 106, outlines the procedures for the identification of historic properties and 
for consulting with the State Historic Preservation Office on the effects the undertaking may have 
on historic properties.  

Regulatory Framework 
Bridger-Teton Forest Plan 
The Bridger-Teton forest plan provides standards and guidelines for cultural resources.  

• Coordination Standard: Cultural resource surveys and reports will be provided for review 
by the Wyoming State Historic Preservation Office (SHPO). Coordination with adjacent 
National Forests, the Bureau of Land Management, SHPO, and the National Park Service 
will occur as needed during cultural resource surveys and evaluation and nomination of 
significant properties to the National Register of Historic Places.  

• Cultural resources management guideline: Cultural resources should be studied, evaluated, 
and the results made the basis for informing people about relationships with the past. 

This standard and guideline are applicable to all management areas.  

Desired Condition  
The forest plan goals and objectives for cultural resources provide direction for desired 
conditions. These include the following from pages 116 and 121 of the forest plan: 

• Goal 2.8 – Cultural resource information is available and displayed for the public with 
Objective 2.8(a) – Study and interpret historic and prehistoric cultural resources for the 
public.  

• Goal 4.9 – Cultural resource values are preserved with Objective 4.9(a) – Find and protect 
cultural resources so that their scientific, historic, and social values are retained. 

Special Area Designations 
The Lander Cutoff of the California National Historic Trail has been designated a National 
Historic Trail. A portion of this trail goes through lease parcel WYW173280. A no-surface-
occupancy stipulation applies to ¼ mile or the visual horizon, whichever is less, for sections of 
the Lander Cutoff where original ruts still exist, and the Lander Trail Notice applies to sections of 
the trail where original ruts have been replaced by improved gravel roads.  

Federal Laws 
Section 106 of the National Historic Preservation Act of 1966 (16 U.S.C. 470), as amended, 
directs all Federal agencies to take into account the effects of their undertakings (actions, 
financial support, and authorizations) on properties included in or eligible for the National 
Register. Regulation 36 CFR 800, which implements section 106, outlines the procedures for the 
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identification of historic properties and for consulting with the State Historic Preservation Office 
on the effects the undertaking may have on historic properties. 

The National Forest Management Act of 1976 (16 U.S.C. 1600) directs the Forest Service to 
develop renewable resource plans through an interdisciplinary process with public involvement 
and consultation with other interested governmental departments and agencies.  

Executive Orders 
Executive Order 11593 Protection and Enhancement of the Cultural Environment of May 
13, 1971 directs Federal agencies to inventory cultural resources under their jurisdiction, 
nominate all federally owned properties that meet the criteria to the National Register of Historic 
Places, use due caution until the inventory and nomination processes are completed, and assure 
that Federal plans and programs contribute to preservation and enhancement of non-federally 
owned properties. 

Executive Order 13007 Indian Sacred Sites of May 24, 1996, directs Federal land management 
agencies, to the extent permitted by law, and not clearly inconsistent with essential agency 
functions, to accommodate access to and use of Indian sacred sites, to avoid affecting the physical 
integrity of such sites wherever possible, and, where appropriate, to maintain the confidentiality 
of sacred sites. Federal agencies are required to establish a process to assure that the affected 
Indian tribes are provided reasonable notice of proposed Federal actions or policies that may 
affect Indian sacred sites. 

Other Guidance  
There is a programmatic agreement among the USDA Forest Service, Wyoming State Historic 
Preservation Officer, and Advisory Council on Historic Preservation Regarding Compliance with 
the National Historic Preservation Act on the National Forests and Grasslands of Wyoming 
(Agreement 09-MU-11020000-003). 

Methodology  
The Bridger-Teton National Forest Project and Site Atlas for cultural resources was reviewed, 
which provided information on the number of previous surveys within the analysis area, the 
number of acres surveyed, and the number of sites that have been recorded. A file search was also 
conducted through the Cultural Records Division of the State Historic Preservation Office. 
Information contained on the State’s database as well as site files at the Bridger-Teton National 
Forest Supervisor’s Office indicated if previously recorded sites were eligible for the National 
Register.  

Incomplete and Unavailable Information  
A review of above mentioned databases indicates that 3,663 acres of previous surveys have been 
conducted within the analysis area. This represents approximately 9.3 percent of the total analysis 
area. Ninety-one percent of the analysis area has not received cultural resource investigation and 
presents incomplete information. Sites considered significant or sacred to Native American 
Tribes, such as vision quest sites, rock alignments, or burial sites have not been documented in 
the analysis area. However, given the low percentage of previous inventory in this area, these site 
types could be present and represent additional constraints on future development within 
individual lease parcels. 
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Affected Environment  
Existing Condition  
A review of existing data shows that 3,663 acres of the analysis area have been previously 
surveyed with 28 sites being documented, resulting in an overall site density for the analysis area 
of one site for every 131 acres of inventory. Based on this site density, there is the potential for 
301 sites to be present within the entire analysis area. 

Of the 28 previously recorded sites, 7 are prehistoric and 21 are historic. These sites represent the 
remains of past patterned human activity. Those sites that have been determined eligible for the 
National Register of Historic Places, or are unevaluated, are referred to as historic properties. 

The seven prehistoric sites identified thus far are represented by scatters of stone tools and lithic 
material indicative of open campsite used on a temporary basis. Three of these sites have been 
determined eligible for the National Register, or are unevaluated for the National Register. They 
have the potential for yielding additional data on the prehistoric use of this area. In addition, one 
prehistoric site is an old Indian trail which traverses many of the lease parcels in a north-south 
direction. This trail is well documented and was used by members of the Eastern Shoshone and 
Shoshone-Bannock Tribes on their seasonal movements through the upper Green River Basin. It 
is eligible for the National Register because of its association with events that have made a 
significant contribution to the broad patterns of our history.  

Of the 21 previously recorded historic sites, 7 have been determined to be either eligible for the 
National Register or unevaluated. Of the seven eligible/unevaluated historic sites, five are related 
to the coal mining and tie hack activities of the early 1920s, and one is the Sherman Guard 
Station dating to the mid-1930s. These sites are eligible because of their association with 
important events and because of their unique architectural characteristics. The Lander Cutoff of 
the California National Historic Trail also passes through the southern portion of the analysis 
area. This national historic trail is eligible for the National Register because of its association with 
significant events, and also because of its association with Fredrick Lander, a person considered 
significant in our past. 

Table 168 lists each lease parcel with the number of acres previously surveyed and the number of 
sites within those parcels. This is based on currently available data. Future cultural resource 
inventory within these parcels will likely increase the number of sites and additional lease notices 
may be applied.  

Table 168. Previous surveys and recorded site per lease parcel 
Lease Parcel 

Number Acres surveyed 
Number of 

recorded sites 
Stipulations / 

Notice 
Comments and 

Report Numbers 
WYW173274 460  2 historic sites 

(48SU1759 & 
3272) 

None Sites not eligible 
BT-92-377 
BT-97-542 
BT-99-592 
BT-10-840 

WYW172849 114  1 prehistoric site 
(48SU1809) 

Protect Cultural 
Resources 

Notice 

Site is unevaluated 
BT-95-478 
BT-96-509 
BT-10-840 

WYW172850 57  None None BT-92-378 
BT-95-478 
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Lease Parcel 
Number Acres surveyed 

Number of 
recorded sites 

Stipulations / 
Notice 

Comments and 
Report Numbers 

WYW172851 128  None None BT-92-378 
BT-97-541 

WYW172852 220  Old Indian Trail 
(48SU3287) 
Historic site 
(48SU2641) 

Protect Cultural 
Resources 

Notice 

Historic site is not 
eligible 

BT-96-509 
BT-97-541 
BT-98-563 
BT-99-592 

WYW172855 103  Old Indian Trail 
(48SU3287) 

Protect Cultural 
Resources 

Notice 

BT-98-563 
BT-99-592 
BT-00-601 

WYW172854 384  No Sites None BT-98-563 
WYW172853 0 No Sites None Not applicable 
WYW172354 6  No Sites None BT-98-563 
WYW172856 0 No Sites None Not applicable 
WYW172857 0 Old Indian Trail 

(48SU3287) 
Protect Cultural 

Resources 
Notice 

BT-09-806 

WYW172845 0 No Sites None Not applicable 
WYW173037 0 No Sites None Not applicable 
WYW172848 64  Sherman Guard 

Station 
(48SU1769) 

Old Indian Trail 
(48SU3287) 

Protect Cultural 
Resources 

Notice 

Guard station is 
eligible 

BT-09-806 

WYW173267 10  No Sites None BT-15-968 
WYW173266 0 No sites None Not applicable 
WYW173039 0 Old Indian Trail 

(48SU3287) 
Protect Cultural 

Resources 
Notice 

BT-09-806 

WYW173040 7  2 historic sites 
(48SU1781 & 

1782) 

None Burned in Fontenelle 
Fire 

BT-09-806 
WYW173039 36   Historic Site 

(48SU1070) 
None Site Not Eligible 

BT-88-269 
WYW173041 0 No Sites None Not applicable 
WYW173038 65  Historic Site 

(48SU1077) 
None Site Not Eligible 

BT-00-609 
BT-00-789 

WYW173035 100  Old Indian Trail 
(48SU3287) 

Protect Cultural 
Resources 

Notice 

BT-02-646 

WYW173036 179  Old Indian Trail 
(48SU3287) 

Protect Cultural 
Resources 

Notice 

BT-02-646 

WYW173046 177  2Historic Sites 
(48SU4949 

&4950) 

None Sites Not eligible 
BT-02-650 
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Lease Parcel 
Number Acres surveyed 

Number of 
recorded sites 

Stipulations / 
Notice 

Comments and 
Report Numbers 

WYW173045 175  3 Historic Sites 
(48SU1257, 100, 

1772) 

Protect Cultural 
Resources 

Notice 

2 Sites are 
Unevaluated 
BT-90-307 
BT-02-650 

WYW173281 357  3 Historic Sites 
(48SU4953, 4951, 

1284) 
1 Prehistoric site 

(48SU1256) 

Protect Cultural 
Resources 

Notice 

Site 48SU4951 is 
eligible 

CRM-BT-8 
BT-90-307 
BT-91-342 
BT-02-650 

WYW173282 10  No Sites None CRM-BT-8 
WYW173044 12  No Sites None BT-96-508 
WYW173279 129  No Sites None BT-84-125 

BT-07-764 
WYW173279 160  1 Historic Site 

(48SU6166) 
1 Prehistoric site 

(48SU6159) 

Protect Cultural 
Resources 

Notice 

Both sites are 
eligible 

BT-84-125 
BT-07-764 

WYW173280 455  4Historic Sites 
(48SU6171, 6172, 
1742, and Lander 

Cutoff) 
3 Prehistoric Sites 
(48SU6136, 6158, 

6165) 

No Surface 
Occupancy 

Protect Cultural 
Resources 

Notice 

To protect the 
Lander Cutoff 

Sites 
48SU6165&6171 

are eligible 
BT-07-764 

WYW173278 255  No Sites None BT-06-744 

Environmental Consequences 
Historic or prehistoric sites that are listed or eligible for listing on the National Register of 
Historic Places can be adversely affected by ground-disturbing activities associated with oil and 
gas exploration and development. Examples of adverse effects include, but are not limited to: 

• Physical destruction of or damage to all or part of the property 
• Change of the character or the property’s use or of physical features within the property’s 

setting that contribute to its historic significance 
• Introduction of visual, atmospheric or audible elements that diminish the integrity of the 

property’s significant historic features 

Alternative 1: No Action/No Leasing 
Direct, Indirect, and Cumulative Effects 
There would be no ground-disturbing activities directly tied to this alternative, therefore there 
would be no direct effects. There would be no indirect or cumulative effects to historic properties 
because of the requirements for compliance with section 106 of the National Historic 
Preservation Act, which means all areas proposed for future surface-disturbing activities would be 
surveyed for cultural resources, and those resources would be evaluated for the National Register. 
The preferred treatment for historic properties is avoidance. If avoidance is imprudent or 
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unfeasible, the Forest Service would consult with the Wyoming State Historic Preservation Office 
and other consulting parties to develop mitigation measures in accordance with 36 CFR 800. 

Alternatives 2, 3 and 4 
Direct, Indirect, and Cumulative Effects 
Alternatives 2, 3, and 4 propose to implement the forest plan leasing availability decision in 
varying ways. Like alternative 1, no ground-disturbing activities would take place with any of 
these alternatives, only leasing. However, oil and gas production could occur in the future with 
these alternatives, potentially impacting cultural resources indirectly. 

If a decision is made to lease these parcels, then future oil and gas exploration and or 
development would be subjected to section 106 of the National Historic Preservation Act, 
implementing regulations 36 CFR 800. These regulations outline the procedures to be taken for 
the identification or historic properties and for consulting with the State Historic Preservation 
Office on the effects future undertakings may have on historic properties. 

Based on the review of existing data, a no-surface-occupancy stipulation would be applied to 
Parcel WYW173280 for the protection of the Lander Cutoff of the California National Historic 
Trail. A “Protect Cultural Resource” Notice would be applied to 11 additional lease parcels, thus 
avoiding effects. 

Compliance with Forest Plan and  
Other Relevant Laws, Regulations, Policies and Plans  
All alternatives would comply with the forest plan and the laws, regulations, and executive orders 
listed above.  

Short-term Uses and Long-term Productivity 
The National Environmental Policy Act requires consideration of “the relationship between short-
term uses of man’s environment and the maintenance and enhancement of long-term 
productivity” (40 CFR 1502.16). As declared by the Congress, this includes using all practicable 
means and measures, including financial and technical assistance, in a manner calculated to foster 
and promote the general welfare, to create and maintain conditions under which man and nature 
can exist in productive harmony, and fulfill the social, economic, and other requirements of 
present and future generations of Americans (NEPA Section 101). 

Oil and Gas Resources 
Under alternative 1, any drilling on lands adjacent to National Forest System lands or on existing 
leases in the adjacent areas could potentially drain gas resources from the unleased lands. Where 
these parcels are next to leases held by production, drainage is likely. In the case of drainage, 
BLM may make a demand to drill protective wells on the subject leases or enter into other 
allocation agreements. 

Under alternatives 2, 3 and 4, once oil and gas resources are extracted and used for its intended 
purpose, the oil or gas resource would only be replaced in geologic time. 

Recreation and Related Resources 
Future exploration and development activity could have short-term impacts on recreation 
opportunities, such as closure of areas immediately surrounding oil and gas development, or 



Chapter 3. Affected Environment and Environmental Consequences 

Oil and Gas Leasing on Portions of the Wyoming Range, Bridger-Teton National Forest 
Final Supplemental Environmental Impact Statement – Volume 1 

498 

shifting recreation opportunities toward the more developed end of the recreation opportunity 
spectrum in some areas. The short term uses will not affect the long-term productivity of 
recreation resources, since recreation opportunities would remain available for the long term.  

Groundwater Resources 
Anticipated short-term use impacts during drilling operations include potential for reduced 
groundwater to area aquifers during drilling operations. Withdrawals related to water use are 
considered relatively small and would not adversely affect existing groundwater resources (see 
drawdown in local water wells discussion). Reduction in surface flow is unlikely because the 
volumes of groundwater projected to be pumped from the Wasatch Formation is small (see water 
depletion discussion).  

Unavoidable Adverse Effects 
Groundwater Resources 
Minor effects on watershed resources are probably unavoidable under all leasing alternatives, 
although stipulations for no-surface occupancy in riparian areas reduce potential for adverse 
effects. In addition, much of the potential for these effects can be reduced by the use of 
appropriately designed site-specific mitigations at the application for permit to drill stage of 
planning.  

Air Quality 
Development of oil and gas wells would cause air quality related effects. Under alternatives 2, 3, 
and 4, production and release into the atmosphere of hazardous air pollutants, volatile organic 
compounds, carbon monoxide, sulfur dioxide, nitrogen oxides, and PM10 would increase. 
Although it is not anticipated that the concentrations of these substances would increase to the 
point of exceedance of the National Ambient Air Quality Standards or Wyoming Ambient Air 
Quality Standards, some changes in visibility might be noticeable. Effects would persist as long 
as development continued, unless improved methods for controlling or treating emissions were 
developed. 

Irreversible and Irretrievable Commitments of Resources 
Irreversible commitments of resources are those that cannot be regained, such as the extinction of 
a species, unintentional destruction of loss of significant cultural resources, or the removal of 
mined ore. Irretrievable commitments are those that are lost for a period of time such as the 
temporary loss of timber productivity in forested areas that are kept clear for use as a power line 
rights-of-way or road. 

Oil and Gas Resources 
Under alternative 1, there could be less access to mineral resources due to the Omnibus Public 
Land Management Act of 2009, which withdrew the Wyoming Range from disposition under 
laws relating to mineral and geothermal leasing except for very limited instances. The Secretary 
may lease oil and gas resources in the Wyoming Range Withdrawal Area that are within 1 mile of 
the boundary of the Wyoming Range Withdrawal Area (see discussion of the Omnibus Public 
Land Management Act of 2009 in chapter 1 on page 20).  

Under alternatives 2, 3 and 4, issuance of a lease would be an irreversible decision for the life of 
the lease. If a discovery is made and the oil and gas is extracted, it would be irretrievable. The 
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production and recovery of oil and gas reserves is projected to vary in amount by each alternative 
and would be an irreversible commitment of resources under all the leasing alternatives. 

Groundwater Resources 
The potential drawdown of water in the aquafers is expected to be temporary during drilling 
activities. Potential irretrievable commitments of groundwater resources are expected to be minor 
since groundwater is continually being recharged. 

Potential adverse effects on watershed resource an aquatic habitats include accelerated erosion, 
increased stream sedimentation, decreased water quality, potential chemical contamination, 
altered stream flows, channel degradation and long term loss of vegetation productivity on well 
pads and access roads. These effects vary by alternative and can be greatly reduced through 
application of appropriate site-specific mitigation and avoidance designed at the application for 
permit to drill stage, including adherence to forest plan standards and guidelines, and the use of 
best management practices.  
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Chapter 4. Preparers, Cooperators, and 
Consultation 
The Forest Service consulted the following individuals, Federal, State, and local agencies, tribes 
and other organization and individuals during the development of this environmental impact 
statement. 

Interdisciplinary Team Members and Cooperating Agencies 
Forest Service Team Members and Support Staff 

Role Name Organization 
Forest Supervisor Patricia O’Connor Bridger-Teton National Forest 
Deputy Forest Supervisor José Castro Bridger-Teton National Forest 
District Ranger Rob Hoelscher Bridger-Teton National Forest 
Interdisciplinary Team Leader Lois Pfeffer TEAMS Enterprise Unit 
Air Quality Specialist Terry Svalberg Bridger-Teton National Forest 
Archeologist Jamie Schoen Bridger-Teton National Forest 
Botanist Terry Miller TEAMS Enterprise Unit 
Fisheries Biologist Matthew Anderson Bridger-Teton National Forest 
GIS & maps, RIM Specialist Brian Goldberg Bridger-Teton National Forest 
GIS & maps, RIM Specialist Paul Archual Bridger-Teton National Forest 
Hydrologist Ronna Simon Bridger-Teton National Forest 
Hydrologist Chad Hermandorfer  TEAMS Enterprise Unit 
Landscape Architect Bernadette Barthelenghi Bridger-Teton National Forest 
Minerals Management Specialist Jason Gross Bridger-Teton National Forest 
Minerals Management Specialist Shane Walker Bridger-Teton National Forest 
Natural Resource Specialist, Recreation Mary Greenwood Bridger-Teton National Forest 
Recreation, Wilderness, IRA Specialist Stephanie Valentine TEAMS Enterprise Unit 
Public Affairs Officer Mary Cernicek Bridger-Teton National Forest 
Socio-economic Analysis Kristen Loughery TEAMS Enterprise Unit 
Senior Geologist  Timothy Abing Washington Office, Minerals 

and Geology Management 
Wildlife Biologist Gary Hanvey Bridger-Teton National Forest 
Wildlife Biologist Terry Hershey TEAMS Enterprise Unit 
Wildlife Biologist Janet Moser TEAMS Enterprise Unit 
Wildlife Biologist Ann Roberts Bridger-Teton National Forest 

Cooperating Agencies 
Role Name Organization 
Fluid Minerals and Groundwater 
Resources 

Merry E. Gamper BLM, Wyoming State Office 

Groundwater Resources Specialist Janet Bellis BLM, Pinedale Field Office 
Outdoor Recreation Planner Martin Hudson BLM, Pinedale Field Office 
Resource Advisor, Minerals and Lands Tom Foertsch BLM, High Desert District 
Socio-Economic Environmental Research Group Sublette County 
Cooperating Agency Joel Bosman, Jim Latta Sublette County 
Cooperating Agency Jessica Crowder, Jerimiah Rieman Wyoming Governor’s Office 
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Other Agencies and Tribes Consulted 
Tribes 
• Eastern Shoshone Tribe 

• Shoshone-Bannock Tribes 

• White Clay Society\Gros Ventre Tribe 

Federal Agencies 
• Bureau of Land Management, Wyoming State Office, Pinedale Field Office, Kemmerer 

Field Office, High Desert District, Colorado River Valley Field Office 

• Department of Revenue 

• Environmental Protection Agency, Region 8 

• Federal Regulatory Energy Commission 

• U.S. Fish and Wildlife Service 

State Agencies 
• Wyoming Department of Environmental Quality: Air Quality, Land Quality and Water 

Quality Divisions 

• Wyoming Game and Fish Department 

• Wyoming Governor’s Office 

• Wyoming Oil and Gas Conservation Commission 

• Wyoming State Historic Preservation Office 

County Governments 
• Teton County 

• Sublette County 

• Lincoln County 
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