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Dear Reader:

Attached for your review is the Draft Environmental Impact Statement (DEIS) for the Seminoe
Road Gas Development Project (Project). This document describes the environmental effects of
the proposed Project, a coalbed natural gas development operation planned for an area twenty
miles northeast of Rawlins, in Carbon County, Wyoming. Dudley and Associates, LLC (referred
to hereinafter as the “Proponent™), has proposed this project.

This DEIS is not a decision document. Following public review, we will consider comments in
the preparation of a Final EIS and subsequent Record of Decision. Copies of the DEIS and other
relevant documents regarding the proposed project are available for review at the State Office in
Cheyenne, Wyoming, as well as the office in Rawlins, Wyoming. Additionally, this draft will be
posted on the Bureau of Land Management Wyoming homepage at www.wy.blm.gov/rfo/.

Comments on the DEIS are being accepted for 60 days following the publication of the
Environmental Protection Agency’s Notice of Availability in the Federal Register. In your
comments, please include your name, organization, address, specific facts, and supporting
reasons for the BLM to consider. Please address written comments to David Simons,
Project Lead, at:

Bureau of Land Management
Rawlins Field Office
P.O. Box 2407
Rawlins, WY 82301-2407

Comments may be sent by facsimile to (307) 328-4224, or electronically to
Seminoe_Road EIS WYMail@blm.gov. Please put “Seminoe Road DEIS” in the subject line.

Please note that public comments submitted for this DEIS, including names, email, and street
addresses of the respondents, will be available for public review and disclosure at the address
shown above during regular business hours (7:45 a.m. to 4:30 p.m.), Monday through Friday,
except holidays. Individual respondents may request confidentiality. If you wish to withhold
your name and/or email or street address from public review or from disclosure under the
Freedom of Information Act, you must state this plainly at the beginning of your written
comment. Such requests will be honored to the extent allowed by law. All submissions from
organizations or businesses, and from individuals identifying themselves as representatives or
officials of organizations or businesses, will be made available for public inspection in their
entirety.



We plan to host a public meeting during the 60-day review period. We will announce the date,
time, and location of that meeting at least 15 calendar days prior to the actual meeting date.
Announcements will be made through the local media and by posting it on the BLM website
located at www.wy.blm.gov/rfo/.

Additional information on the Project DEIS can be obtained by contacting David Simons,
Project Lead, at the Field Office shown above, by telephone at (307) 328-4328, by facsimile at
(307) 328-4224, or by electronic mail to Seminoe_Road EIS WYMail@blm.gov.

Sincerely,
obert A. Bennett
State Director
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Responsible Official: Bob Bennett, BLM Wyoming State Director
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Abstract: The Seminoe Road Project draft EIS describes the physical, biological, social and
economic resources that would be potentially affected by the development of the Seminoe Road
Project. The BLM is the lead agency in the preparation of this EIS and must decide which
alternatives to select for the project. This project is a proposed natural gas development and
operation planned for an area 20 miles northeast of Rawlins, Wyoming. The Seminoe Road
Project would involve the drilling and developing of up to 1,240 wells, on up to 785 well pad sites
spaced at one well pad site every 160 acres. Associated facilities would include roads, gas and
water collection pipelines, compressor stations, water disposal systems, and an electric power
supply system. The project area encompasses 137,000 acres. Total disturbance for drill pads,
access roads and associated facilities would be an estimated 6,174 acres (4.5% of the project
area). Construction and drilling activities are planned to occur over a 10-year period from the start
of the project. Approximately 60% of the initial site disturbance would be reclaimed after
construction; therefore, an estimated 2,349 acres (1.7% of the project area) would remain
disturbed for long-term operations; this area would be reclaimed at the conclusion of the estimated
30-year project life.

Comment Period: The comment period on this draft EIS will be 60 days from the date the
Environmental Protection Agency publishes the Notice of Availability in the Federal Register.
Comments to the Seminoe Road EIS Project draft EIS should be sent to the BLM Rawlins
Field Office, P.O. Box 2407, Rawlins, Wyoming 82301-2407, faxed to (307) 328-4224 or e-
mailed to rawlins_wymail@blm.gov, Attention David Simons.

Important Notice:

Reviewers must provide the BLM with their comments during the review period of the draft EIS.
This will enable the BLM to analyze and respond to the comments at one time and to use
information acquired in the preparation of a final EIS. Comments on the draft EIS should be
specific and should address the adequacy of the statement, as well as the merits of the
alternatives discussed (40 CFR 1503.3).


http:rawlins_wymail@blm.gov
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Executive Summary

I. INTRODUCTION

The Bureau of Land Management (BLM) is analyzing a proposed coalbed natural gas
development and operation known as the Seminoe Road Gas Development (Seminoe Road)
Project. Dudley and Associates, LLC is the project proponent.

This Seminoe Road Project is located in an area approximately 20 miles northeast of Rawlins, in
Carbon County, Wyoming. The project contemplates the drilling and development of up to 1,240
wells, on up to 785 well pad sites, which would be spaced at one well pad site every 160 acres.

Associated facilities would include access roads, gas and water collection pipelines, compressor

stations, water disposal systems, and an electric power supply system.

In September 2002, the BLM determined that the requirements of the National Environmental
Policy Act (NEPA) would be best served by preparing an environmental impact statement (EIS)
for the project.

This EIS encompasses a 137,000-acre analysis area, which involves a checkerboard pattern of
mostly federal (greater than 49%) and private (greater than 49%) surface, with some state lands
(less than 1%). The purpose of examining this large area is to provide BLM resource managers
with a broad overview of the full development potential for coalbed natural gas resources in this
part of Wyoming and to obtain a general understanding of the effects and impacts that might
occur with such a development. The BLM decided that a comprehensive analysis of the entire
potential development serves the interests of the BLM, the Proponent and the general public
versus piecemeal analysis of commercial development “add-ons” to the Proponent’s existing Pilot
Project.

In practical terms, both the BLM and Proponent recognize that prudent management dictates that
a project of this size would be best engineered, analyzed, and developed in a series of phases. As
a result, the Proponent plans for approximately ten distinct development phases across the EIS
analysis area. Each phase would be individually and independently reviewed by the BLM with
subsequent site-specific environmental reviews that conform with NEPA regulations and
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guidelines. Experience and knowledge gained from each phase would be applied to better plan
and implement each subsequent phase.

Each phase would involve the drilling of an average of 124 wells, with associated road
construction and installation (burial) of water, gas and electrical distribution lines. The Proponent
would submit plans to the BLM for each phase, and the BLM would conduct appropriate NEPA
analysis for each phase before making a final decision. This EIS would serve as an “over-arching”
tool to assist the BLM in making better decisions regarding individual projects phases.

The BLM (Rawlins Field Office) is the lead agency in the preparation of this EIS. As required by
NEPA, the BLM announced their intent to prepare an EIS for the Seminoe Road Project in the
Federal Register on March 13, 2003. A 60-day EIS scoping process was initiated to solicit

comments from the general public, businesses, special interest groups, Native American tribes,
and government agencies regarding the project. Public scoping meetings were held on May 7,
2003, at the Town Hall in Hanna, Wyoming, and on May 8, 2003, at the BLM Rawlins Field Office
in Rawlins, Wyoming. Eighteen letters were received during the EIS scoping process, which
ended on May 14, 2003.

A. Background

During the summer of 2001, the Proponent completed construction of the Seminoe Road Coalbed
Methane Pilot Project (Pilot Project) to determine the commercial feasibility of producing gas from
coal formations in this area. Sixteen pilot production wells and one pressure observation well were
installed. Many of these wells have begun to produce small amounts of gas; however, the Pilot
Project production results are still being analyzed.

The BLM previously prepared an environmental assessment (EA) for the Pilot Project (WY-030-
EA00-288). In addition, the BLM prepared a separate EA (WY-030-EA2-229) for the installation of
a compressor facility and a 20-mile long, high-pressure pipeline from the Pilot Project to a
commercial interconnect near Walcott, Wyoming. The BLM approved their construction in 2002;
installation of the compressor and high-pressure pipeline is pending further Pilot Project results.

B. Purpose and Need

With the preparation of this EIS, the BLM is responding to the proposed project plans submitted
by the Proponent for full field development. The Proponent’s purpose for the Seminoe Road

Project is the economical recovery and sale of natural gas resources to US markets. As America's
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need for energy continues, natural gas has emerged as an important industrial and domestic fuel
source. The development of domestic gas reserves reduces the country's dependence on foreign
sources of energy and maintains a supply of fuel for domestic consumption, industrial production,
power generation and national security. Natural gas development has also historically been, and
continues to be, an important and integral part of the state and local economies in Wyoming.

C. Phased Approach

This EIS analyzes full field development to be implemented in phases. The Proponent plans for a
minimum of ten distinct development phases across the EIS analysis area, and each phase would
be individually and independently reviewed by the BLM, with subsequent site-specific
environmental reviews that conform to NEPA regulations and guidelines. Experience and
knowledge gained from each phase would be applied to better plan and implement the next

subsequent phase.

Each phase would involve the drilling of an average of 124 wells, with associated road
construction and installation (burial) of water, gas, and electrical distribution lines. The Proponent
would submit plans to the BLM for each phase, and the BLM would conduct appropriate
environmental analyses for each phase before making a final decision.

D. Issues and Concerns

The 2003 scoping process helped the BLM focus on key issues and concerns important to the
public and various governmental agencies in preparation of a full field EIS. The issues and
concerns addressed in the Seminoe Road EIS are as follows:

> Air Quality: Identify and mitigate project-related air quality impacts.

» Cultural Resources: |dentify cultural resources, minimize disturbance impact to these

resources, and conduct Native American consultation.

» Hydrology (Surface and Ground Water): Identify and mitigate surface and ground

water impacts to ensure watersheds are protected and maintained.

» Land Use: Minimize land disturbances and consider issues arising from area surface

and mineral ownership differences.

» Noise: Identify and mitigate noise impacts.
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» Weeds: Prevent the introduction and spread of weeds in the project area.

» Health and Safety: Protect public and worker health and safety.

» Recreation: Mitigate impacts on recreational activities.

» Roads/Transportation: Address construction and operational traffic impacts.

» Socioeconomics: Address the social and economic impacts on local residents.
» Soils: Identify and minimize project-related soil impacts.

» Vegetation: Address project-related impacts to vegetation and wetlands.

» Visual Resources: Mitigate project-related impacts on protected view sheds.

» Wildlife: Mitigate impacts on wildlife and wildlife habitat.

E. Decisions to be Made

Following the close of the 60-day draft EIS review and comment period, the BLM will consider
comments submitted by the public, interested organizations and government agencies, and the
BLM will respond to substantive comments in a final EIS. In accordance with 40 CFR 1503.4, the
BLM may decide to modify alternatives, develop new alternatives, modify the draft EIS analysis,
make revisions in the final EIS, and/or explain why comments do or do not warrant further

response.

After the release of the final EIS, the BLM will issue a Record of Decision (ROD) regarding its
respective decision on the proposed action or selected alternative. In the ROD, the BLM
responsible official may decide to adopt the no action alternative, adopt the proposed action (with
or without additional mitigation monitoring measures), adopt an alternative with features of several
of the alternatives, or adopt one of the action alternatives with additional mitigation and monitoring

measures.

Il. ALTERNATIVES INCLUDING PROPOSED ACTION

The discussion of alternatives is the foundation of the EIS process. Alternatives are developed

and analyzed for an EIS to respond to the purpose for and need of the proposed action, to
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address social and environmental issues, to respond to public and agency input, and to satisfy
NEPA regulations.

The BLM explored and evaluated numerous ideas and options during the selection and
development of action alternatives for this draft EIS. In total, four alternatives, which include the

no action and proposed action alternatives, are evaluated.

A. Alternative A — No Action

NEPA regulations [40 CFR 1502.14(d)] require that EIS alternative analysis include the alternative
of no action. However, in reality, BLM authority to implement a no-action alternative that totally
denies an oil and gas project is limited because issued oil and gas leases already grant the lessee
the “exclusive right and privilege to drill for, mine, extract, remove and dispose of oil and gas
deposits.” In checkerboard ownership, where the surface and mineral rights of every other
section have private (non-federal government) control, a project proponent could pursue
development and drilling on those private lands, if BLM delayed or denies approval of drilling on
federal sections.

For purposes of this EIS, the no action alternative assumes that the proposal as submitted by the
Proponent is denied. Previously authorized operations including those approved by the Seminoe
Pilot Project EA would be developed, and gas would be transported in the manner described in
the EA and Decision Record prepared for the distribution pipeline.

B. Alternative B — Proposed Action

Alternative B presents the actions proposed by the Proponent for the development, operation and

reclamation of this gas extraction project.

The Proponent proposes to drill up to 1,240 natural gas wells on up to 785 well pad locations,
which would be spaced at approximately one well pad site every 160 acres. The life of the project
is anticipated to be 30 years. Following BLM’s satisfaction of its NEPA requirement and other
regulatory approval, the Proponent desires to initiate field development in late 2005 or early 2006.
Disturbance projections for the project are set forth in Table ES-1, Preliminary Estimate of

Surface Area Disturbance.
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Table ES-1, Preliminary Estimate of Surface Area Disturbance

November 2005

Facility

Initial Disturbance Area?
(acres)

Operational Disturbance Area®

(acres)

Drill Pads *

1,727

785

Access Roads®

2,854

1,427

Utilities®

1,427

0

Water Discharge Facilities’

79

79

Erosion Management Facilities®

57

28

Compressor Facilities®

30

30

Total Disturbed Area

6,174

2,349

Percentage Disturbance of Total Project Area'®

4.5%

1.7%

Notes:
1.

2.

3.

9.

10.

This table presents the total area estimated to be disturbed within the Seminoe Road Project during the
projected 30-year life of the project.

The initial disturbance represents the area disturbed as a result of drill pad construction, access roads, gas,
water and utility rights-of-way, compressor stations, and treated water-handling systems.

Part of the area initially disturbed by drilling operations would be reclaimed (~55%) shortly after each well is
completed and equipped. The area not reclaimed would be used for ongoing operations. Once the gas
resource is depleted, facilities would be removed and the balance of the drill pad would then be reclaimed.
An estimated 785 drill pads would be created in the project area. The area needed for drilling operations
would average about 2.2 acres for each well pad location. Subsequent reclamation would reduce the drill
pad size to approximately 1 acre, the area needed for production operations.

Each drill pad would require an estimated average 0.6 miles of access road for which an estimated width of
50 feet will be physically affected by the construction process. Fifty percent of the area initially disturbed by
road construction (25’) would be reclaimed following construction activities. Access roads would remain in
service for the life of the project.

“Utilities” include gas and water collection pipelines, power lines and their ancillary facilities, and
communications lines. Utilities corridors are ordinarily laid out parallel to and installed simultaneously with
the access roads, initially utilizing an average width of 25 feet and an estimated average 0.6 miles length for
each drill pad. Once utilities are installed and buried, the disturbed areas would be fully reclaimed.

The measured surface disturbance at the Pilot Project for DS-1, DS-2 and DS-3 water treatment facilities is
1.26 acres serving sixteen wells. Experience indicates that the construction, installation, and operation of
water discharge facilities would entail an average disturbance of 0.1 acre allocated to each drill pad. These
facilities would remain in service for the life of the project.

The Proponent did not include erosion control and management for ephemeral drainages below produced
water discharge points as part of its proposed action. Given potential erosion concerns in the ephemeral
drainages down-drainage of where produced water would be released, the BLM is considering possible
mitigation that would include erosion control management facilities and structures, such as Gabions,
concrete weirs, sheet piling, grade control, or other similar structures, as necessary to minimize erosion in
ephemeral drainages resulting from produced water. To inform agency decision makers and the public, the
BLM has made an estimate of the possible acreage that might be disturbed as a result of the installation of
such erosion control management structures. See Appendix O, Erosion Management for Ephemeral
Drainages.

It is also presumed that three compressor stations would be required to adequately serve the project, each
requiring an estimated 10 acres, for a total projected disturbance of 30 acres.

This percentage is based on an estimated 137,000 acres within the EIS analysis area.

Natural gas would be produced in separate well bores from two distinct Cretaceous coal

formations (the Mesaverde and Medicine Bow/Fox Hills formations); these targeted zones are

separated by several thousand feet of low permeability sand and shale. Productive windows of

gas extraction range from depths of 500 to 14,000 feet for the Mesaverde coals, with projected

production depths of 500 to 10,000 feet for the overlying Medicine Bow/Fox Hills coals. The

apparent duplication of producing horizons is due to the locally steep dip of the Cretaceous

formations, which plunge east into the Hanna Basin at 10 to 15 degrees within the EIS analysis

area.
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Natural gas would be produced in separate well bores from two distinct Cretaceous coal
formations (the Mesaverde and Medicine Bow/Fox Hills formations); these targeted zones are
separated by several thousand feet of low permeability sand and shale. Productive windows of
gas extraction range from depths of 500 to 14,000 feet for the Mesaverde coals, with projected
production depths of 500 to 10,000 feet for the overlying Medicine Bow/Fox Hills coals. The
apparent duplication of producing horizons is due to the locally steep dip of the Cretaceous
formations, which plunge east into the Hanna Basin at 10 to 15 degrees within the EIS analysis

area.

Produced natural gas from wells would be transported to one of three centralized compressor
stations via an underground pipeline gathering system. From the compressors, natural gas would
be transported in a buried, high-pressure gathering pipeline to a commercial interconnect near
Walcott, Wyoming. Water gathering lines would be installed in the same trench as the gas

gathering pipelines; water would be delivered to appropriate treatment and discharge systems.

An estimated 29 to 44 gallons of water per minute (gpm) would be pumped from each well via a
submersible pump. This expected water production range would remain constant for each well for
at least a year, and thereafter is expected to decline at 10 to 15% annually. This produced water
would be discharged to intermittent and ephemeral drainages and playa areas at various locations
within the EIS analysis area.

The plan proposes that the Seminoe Road Project would be completely electrified; however, the
Proponent may temporarily use propane, natural gas-fired or diesel engines or generators at
individual well sites. Electric distribution lines would be buried in trenches, alongside access
roads, separate from the infield gas and water lines. Electricity for the Seminoe Road Project
would likely come from the existing Western Area Power Authority (WAPA) 115KV transmission
line that crosses the EIS analysis area. An approximate 8,000 foot-long overhead transmission
line extension would be constructed from the WAPA line to a substation, from which electric
distribution lines would feed the compressors and well pad sites.

During the 10 years of expected construction and well development, an estimated workforce of 80
to 110 people would be employed. A range of approximately 40 to 60 employees and contractors
would be needed for normal day-to-day operations. Decommissioning and final reclamation
activities at the end the project life would require approximately 30 to 50 people.
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Both interim and final reclamation would be implemented for the project. The purpose of
reclamation is to return disturbed areas to stabilized and productive conditions that ensure long-
term protection of land and water resources. The post-project land uses would be managed for
grazing, wildlife habitat and dispersed recreation.

C. Alternative C — Direct Discharge

Alternative C would be similar to Alternative B with two exceptions. First, unlike Alternative B,
where produced water is discharged to intermittent/ephemeral drainages and playa areas,
produced water from the water collection and treatment facilities would be routed to and
discharged directly into the North Platte River or Seminoe Reservoir. Second, as a comparison to
the electrified scenario presented for Alternative B, natural gas powered compressors and down-
hole well pumps would be utilized for Alternative C.

Although there are a number of possible design and engineering options for routing produced
water for direct discharge into Seminoe Reservoir or the North Platte River, including buried
pipelines, surface pipelines, open ditches or canals, Alternative C contemplates using buried
pipelines that would parallel drainages.

Because produced water has a relatively warm temperature (90 to 95°F), ponds would be used to
“cool” produced water to a temperature consistent with the receiving water. These ponds would
have capacity of storing several days of produced water, and each pond would be designed and
constructed with a principal and emergency spillway. The principal spillway would allow for
discharge of produced water into the buried pipeline that would conduct water for direct discharge
into Seminoe Reservoir or the North Platte River.

An estimated 16 ponds would be required. Assuming 2 to 3 acres of disturbance for pond
construction and water impoundment, approximately 32 to 48 acres would be affected with the
installation of these ponds. An estimated 17 miles of buried water pipeline would also be installed
and buried in a trench at depths of 4 to 6 feet. Assuming a 50-foot wide disturbance corridor for
this pipeline installation, an estimated additional 103 acres would be disturbed for pipeline
installation. The BLM expects that this disturbance would be reclaimed within a year of installation.

D. Alternative D — Underground Injection

Under Alternative D, produced water would be injected into the Dad Sandstone, a 30 to 40 feet
thick sandstone layer found within the 1,000-foot thick Lewis Shale Formation that separates the
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Medicine Bow/Fox Hills and Mesaverde coals. Within the EIS project area, a series of water
injection facilities would be installed at strategic locations and produced water would be piped

there.

Injection facilities would require electric-powered water-injection pumping equipment and
associated infrastructure (water holding tanks, water storage ponds, enclosed structures for
pumps and operational controls, pumps, and storage room for piping, valves and other spare
parts. Similar to Alternative C, several days of reserve water capacity (tanks or water holding
ponds) would be necessary adjacent to water injection facilities to allow time for routine or

emergency maintenance on water injection facilities.

Two or more injection wells would be needed at each point of injection to allow for efficient and
continuous injection. Experience at the existing coalbed natural gas activities at the Atlantic Rim
Project, located southwest of Rawlins, Wyoming, indicates that one injection well is needed for
every 8 to 12 gas wells. At this ratio, the Seminoe Road Project would require approximately 100
to 150 water injection wells, distributed throughout the EIS analysis area.

The other aspects of Alternative D would remain the same as for Alternative B.

lll. ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED
EVALUATION

A number of alternatives were considered but eliminated from detailed study in the EIS. Based on
technical environmental, legal and regulatory constraints, the alternatives considered but
eliminated include:

» Mandated directional or horizontal drilling;

» Tighter well pad spacing;

» On-site centralized power;

> Individual well site power generation;

» Alternative energy sources, such as wind or solar power;

» Overhead electric distribution lines;
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» Alternative water handling systems, including irrigation, evaporation, piping to local

municipalities and/or industries, and misting towers;

» Alternative water treatment methods, including ion exchange, reverse osmosis,
nanofiltration, and electrodialysis; and,

» Sole use of existing roads.
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Chapter 1 - Purpose of and Need for Action

1.1 Introduction

Dudley & Associates, LLC (referred to as the Proponent) proposes to develop and operate a
coalbed natural gas project in the northwest part of the Hanna Basin in Carbon County, Wyoming,

approximately 20 miles northeast of Rawlins. See Fiaure 1, General Location Map.

The proposed operation is identified as the Seminoe Road Gas Development (Seminoe Road)
Project. This Project considers up to 1,240 wells, drilled on up to 785 well pad sites, spaced at
approximately one well pad site for every 160 acres (4 wells per square mile). Associated facilities
would include access roads, gas and water collection pipelines, compressor stations, water
disposal systems and an electric power supply system. See Appendix A, Proponent’s Project

Description.

The project area totals approximately 137,000 acres and involves a checkerboard pattern of
mostly federal (greater than 49%) and private (greater than 49%) surface, with some state lands
(less than 1%). See Fiaure 2, Surface Ownership Map. The Proponent owns or controls mineral
(oil and gas) interests comprising approximately 80% of the project area. The Bureau of Land
Management (BLM) manages the federal mineral estate underlying the public lands administered
by the BL Rawlins Field Office. See Figure 3, Mineral (Oil & Gas) Lease Map.

1.2 Background

During the summer of 2001, the Proponent completed construction of the Seminoe Road Coalbed
Methane Pilot Project (Pilot Project) to determine the commercial feasibility of producing gas from
coal formations. Sixteen pilot production wells and one pressure observation well were installed.
Many of these wells have begun to produce small amounts of gas. Although the Pilot Project
production results are still being analyzed, the Proponent has decided to plan for further natural

gas development within their lease holdings in the area.

The BLM previously prepared an environmental analysis (EA) for the Pilot Project (WY-030-EAQO-
288). In addition, the installation of a compressor facility and a 20 mile-long high-pressure pipeline
from the Pilot Project to a commercial interconnect near Walcott, Wyoming are discussed in the

Seminoe Road Natural Gas Gathering Pipeline/Access Road and Compressor Station/Storage
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Yard/Access Road (Pipeline) Project EA (WY-030-EA2-229). The BLM approved their

construction in 2002; installation is pending further Pilot Project results.

In September 2002, the Proponent notified the BLM Rawlins Field Office of its desire to continue
to drill and develop natural gas wells in the lands surrounding the Pilot Project. With the
Proponent’s notification, the BLM determined that the requirements of the National Environmental
Policy Act (NEPA) would be best served by preparing an environmental impact statement (EIS) for
the proposed full-scale project. The BLM is serving as the lead agency for preparation of the EIS,
which is designed to inform the public of the potential environmental consequences of the project,
present a range of reasonable alternatives, and assist in determining mitigation measures to be

employed for protection of non-gas resources.

1.3 Purpose and Need

The Proponent’s purpose for the Seminoe Road Project is the economical recovery and sale of

natural gas resources to U.S. markets. This project is consistent with the National Energy Policy.

America’s need for energy continues to grow, and natural gas has emerged as an important
industrial and domestic fuel source. The development of domestic gas reserves reduces the
country’s dependence on foreign sources of energy and maintains a supply of fuel for domestic
consumption, industrial production, power generation, and national security. Natural gas
development has also historically been, and continues to be, an important and integral part of the

state and local economies in Wyoming.

The BLM, as agent for the U.S. Secretary of the Interior, has responsibility for managing federally
owned gas resources. For more than 100 years, it has been federal policy to make lands available
for mineral exploration and development. Privately owned gas resources are likely to continue to

be developed, regardless of gas development on federal lands.

1.4 EIS Scoping Process

The BLM announced their intent to prepare the Seminoe Road Project EIS in the Federal Register
on March 13, 2003.

The BLM conducted two public meetings during a 60-day comment period to solicit comments on

the Seminoe Road Project. These meetings were held on May 7, 2003, at the Town Hall in Hanna,
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Wyoming, and on May 8, 2003 at the BLM Rawlins Field Office in Rawlins, Wyoming. Eighteen
letters were received during the scoping process.

Scoping documents, containing more detail about the scoping process, are on file at the BLM
Rawlins Field Office in Rawlins, Wyoming. Additional information about the EIS process employed

for the Seminoe Road Project is set forth in Appendix B, The NEPA Process.

1.5 Issues and Concerns

The issues and concerns for the Seminoe Road Project, follow. Key issues, as designated by the

BLM interdisciplinary (ID) team, are denoted with an asterisk (*).

1.5.1  Air Quality*

Identify and mitigate project-related air quality impacts. Areas of consideration are fugitive
dust and gaseous emissions affecting air quality; activities that affect state and federal public
health and welfare standards; and those activities affecting visibility protection standards in highly

valued areas (e.g. National Parks and Wilderness Areas).

1.5.2 Cultural Resources

Identify cultural resources, minimize disturbance impacts to these resources, and, as
appropriate, conduct Native American consultation. Areas of consideration are the effects to

historic properties listed or eligible for listing on the National Register of Historic Places.

1.5.3 Hydrology (Surface and Ground Water)*

Identify and mitigate surface and ground water impacts to ensure surrounding watersheds
are protected and maintained. Areas of consideration are the potential erosion in ephemeral
drainages resulting from produced water surface discharge, potential alteration to existing
hydrologic systems, specifically project drainages and area aquifers; potential changes in
downstream water flow rates; and potential alterations to North Platte River and Seminoe

Reservoir water chemistry.

1.5.4 Land Use*

Minimize land disturbances and consider issues arising from area surface and mineral

ownership differences. Areas of consideration are the acreage to be disturbed by the Seminoe
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Road project, including the amount of disturbance to BLM, state and private land; effects on area

livestock grazing; and possible future land use changes.

1.5.5 Noise

Identify and mitigate noise impacts. Areas of consideration are construction traffic and project
development noise levels; compressor and generator operation noise levels; effects of project-

related noise on Seminoe Reservoir recreational activities and area wildlife.

1.5.6 Weeds

Minimize the introduction and spread of weeds in the project area. Areas of consideration are
the introduction and/or spread of weeds where project activities disturb the land; and the
implementation of reclamation, use of innovative weed control methods (goats, mechanical, etc.)
and careful herbicide use to avoid water quality, wildlife and vegetation impacts to plants not

targeted for control.

1.5.7 Public and Worker Health and Safety

Protect worker health and safety. Areas of consideration are health and safety risks from project

activities and accidents necessitating emergency responses.

1.5.8 Recreation

Mitigate impacts on recreational activities. Areas of consideration are project-related
disruptions to recreational activities including hunting, fishing and boating, the potential for
increased access to the Seminoe Reservoir and North Platte River, and potential impacts to
outfitted (commercial guided) hunting on the checkerboard surface ownership within the EIS

analysis area where legal public access is limited.

1.5.9 Roads/Transportation

Address project construction and operations traffic impacts. Areas of consideration are the
amount of project-related road use and traffic; project-related traffic and maintenance demands on
Carbon County Road 351; new roads necessary for serving well pads and compressor sites;
possible access impacts to Western Area Power Authority’s (WAPA) electric transmission line that

traverses the project area; and project-related traffic accident increases.

1-4 Seminoe Road Gas Development Project



November 2005 Draft Environmental Impact Statement

1.5.10 Socioeconomics

Address the social and economic impacts on Carbon County residents. Areas of
consideration are project-related income generation and nearby community impacts, including
those on housing, utilities, employment, public services, tax and governmental revenues, and

present lifestyles and quality of life.

1.5.11 Soils

Identify and minimize project-related impacts. Areas of consideration are project-related soil
erosion increases and sedimentation, particularly from produced water and at construction
activities; potential soil chemistry changes or soil quality degradation from produced water; and

alterations in the ability of soil to support revegetation.

1.5.12 Vegetation

Address project-related impacts to vegetation and wetlands. Areas of consideration are the
potential impacts to the vegetation communities within the EIS analysis area, including impacts on
threatened, endangered or sensitive plants; avoidance, where possible, of impacts to vegetation
within wetlands and riparian areas; and impacts to drainage vegetation affected by discharge of

produced water.

1.5.13 Visual Resources

Mitigate project-related impacts on protected viewsheds. Areas of consideration are potential
impacts of project facilities and activities on viewsheds within and adjacent to the EIS analysis
area, including Seminoe State Park, Carbon County Road 351 (a National Back Country Byway
from Sinclair to Alcova), Coal Creek fishing access, and from the Bennett Mountain Wilderness
Study Area; and mitigation necessary to meet BLM Visual Resource Management (VRM) Class I

requirements.

1.5.14 Wildlife*

Mitigate impacts on wildlife and wildlife habitat. Areas of consideration are potential impacts to
certain wildlife and their habitats within and surrounding the EIS analysis area, including impacts
on BLM species of concern and threatened, endangered, or candidate species identified by the
U.S. Fish and Wildlife Service (USFWS).
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1.6 Critical Elements Not Considered in Detail

Table 1-1, Critical Elements Not Considered in Detail, presents those resources or elements of
the environment that are not expected to be encountered or affected by the build-out of the
Seminoe Road Project. Critical elements of the human environment are those subject to
requirements specified in statute, regulation or executive order.

Table 1-1, Critical Elements Not Considered in Detail’

Resource Rationale
No areas of critical environmental concerns are found in the EIS
Areas of Critical Environmental Concerns? analysis and surrounding areas so there would be no impacts by the

proposed action or other action alternatives.

No minority or economically disadvantaged communities or
populations are present that could be affected by the alternatives.
None of the areas within and adjacent to the EIS analysis area are

Environmental Justice

Wilderness and Wilderness Study Areas wilderness areas or identified by the BLM as Wilderness Study
Areas.

Prime or Unique Farmlands None present.

Wild and Scenic Rivers None present.

Negligible. As appropriate, the BLM would impose standard practices
to control the potential for wildfires.

Project wells would be completed across coal seams. Other than
natural gas, no mineral resources would be extracted.

Underlying bedrock may contain paleontological resources. If
discovered during excavation for pipelines and electric utilities, work

Fuels and Fire Management

Mineral Resources

Paleontology would be stopped at the location of the discovery, and the BLM would
be notified. Appropriate protection and/or mitigation would be
implemented.

Wild Horses and Burros None present.

Notes:

1. Elements considered and documented as a negative declaration according to BLMH-1790-1, Appendix 5,
1988.

2. Areas of critical environmental concern is defined in Section 103(a) of the Federal Land Policy and
Management Act of 1976 (43 CFR 1610).

1.7 Decisions to be Made

The BLM is responsible for completing this draft EIS and has followed specific established
procedures that began with scoping and data collection and continued with analysis of data and
evaluation of alternatives. See Appendix B, The NEPA Process. Following the close of the draft
EIS review and comment period, the BLM will consider comments submitted by the public,
interested organizations, and government agencies and will respond to those comments in a final
EIS. In accordance with 40 CFR 1503.4, the BLM may decide to:
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» Modify alternatives;
» Develop new alternatives;
» Modify the analysis;
» Make revisions in the final EIS; or,
» Explain why comments do or do not warrant further agency response.
After the release of the final EIS, the BLM will issue a Record of Decision (ROD) regarding its

respective decision on the proposed action or selected alternative. In the ROD, the BLM

responsible official may decide to:

» Adopt the No Action Alternative;

» Adopt the Proposed Action (with or without additional mitigation and monitoring

measures);
» Adopt an alternative with features of several of the alternatives; or,

» Adopt one of the action alternatives with additional mitigation and monitoring

measures.

1.8 Agency Responsibilities and Jurisdictions

The proposed Seminoe Road Project gas wells would be developed in accordance with the
Mineral Leasing Act of 1920 (Title 30; USC 181-287), Onshore Oil and Gas Leasing Act, and 43
CFR 3101.1-2. These statutes grant the Proponent the rights to develop their federal leases.
However, compliance with various federal, state and local statutes (including NEPA), permits,
easements and rights-of-way (ROW) is required for any action alternative, including the proposed

action if selected. See Appendix D, Agency Jurisdictions (Permits and Approvals).

Consistent with lease terms and conditions, the BLM will only approve development proposals that

minimize adverse impacts to resources.

1.9 Conformance With BLM Land Use Plans

The Seminoe Road Project as proposed is in conformance with the Great Divide Resource
Management Plan (RMP) (1990). The BLM-administered land in this area is generally open space
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used for oil and gas exploration and production, mineral exploration and mining, livestock grazing,

wildlife habitat, and recreation.

The BLM is revising the Great Divide RMP, known also as the Rawlins RMP that provides
guidance for managing an estimated 3.5 million acres of BLM-administered public land surface
and 4.5 million acres of federal mineral estate in Albany, Carbon, Laramie and portions of
Sweetwater counties in southern Wyoming. A draft of the Rawlins RMP revision and draft EIS
were released in December 2004. A final EIS is not expected to be released until mid to late 2006

or later.

Until the Rawlins RMP is completed and its associated ROD is issued , the BLM will manage
proposed activities, including the Seminoe Road Project, in conformance with the Great Divide

RMP. See Appendix C, Great Divide Resource Management Plan Analysis.

1.10 Additional NEPA Analysis

As explained in Appendix A, Proponent’s Project Description, the Proponent plans for
approximately of ten distinct development phases across the entire 137,000-acre EIS analysis
area. Prior to the implementation of any new phase or activities proposed by he Proponent on
BLM administered lands, the BLM must process an application for permit to drill (APD), and ROW
or other similar authorization in accordance with its policy of including additional NEPA analysis.
These site-specific plans would include location surveys showing the specific area to be disturbed
for access roads, well pads, utility (gas, water and electric) lines, and compressor facilities. Each
submittal must comply with the general terms and conditions outlined in the ROD that will be
issued as part of this EIS process, as well as the approved BLM RMP. Also see Section 2.4.1,
Planning and Pre-Construction Activities and Appendix D, Agency Jurisdictions (Permits and

Approvals).

1.11 Regional Activity

A number of activities occur in the region within and surrounding the proposed Seminoe Road
Project. These activities include mining, oil and gas development, oil refining, gas and oil
pipelines, electric power generation, railroad and highway ROWs, ranching and recreation. A

discussion of these activities is set forth in Appendix E, Regional Activity.
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Chapter 2 - Alternatives Including the Proposed Action

21 Introduction

The BLM explored and evaluated various ideas and options during the selection and
development of alternatives for this draft EIS. The alternatives considered in detail in this chapter
are a no action alternative, the proposed action, and two other action alternatives. A discussion of
reclamation and environmental management, mitigation and monitoring measures is included.
The environmental consequences associated with each of the alternatives are analyzed in

Chapter 4, Environmental Consequences.

To assist in the development of alternatives for this draft EIS, representatives from the BLM,
cooperating agencies and interested government agencies met numerous times in 2002 through
2005, and visited the project area on many occasions to become familiar with the Pilot Project

operations, existing conditions, and surrounding areas.

2.2 No Action Alternative (Alternative A)

NEPA regulations require that EIS alternative analyses in the EIS “include the alternative of no
action” (40 CFR 1502.14(d)). For this analysis, “no action” means that the BLM would reject the

Proponent’s proposal and the proposed activity would not take place.

2.3 Formulation of Action Alternatives
The BLM ID team met on August 4, October 9 and December 9, 2003, to consider possible EIS

alternatives that might have lesser environmental impacts than the proposed action. The key
issue that drove alternative development was the Proponent’s proposal to dispose of produced
water by discharging it directly into ephemeral draws as was proposed with the Seminoe Pilot
Project. Field observations made in 2004 and 2005 found that produced water that was being
directly discharged into ephemeral drainages was causing soil erosion and had possibly
accelerated natural “headcutting” or erosion of the soil or stream channel that recedes towards
the point of discharge. A number of options were identified. Alternatives were eliminated from
consideration if they clearly could not meet the purpose and need for the project, did not address
the identified issues, were impractical or unreasonable, did not respond to public and agency

concerns, or did not satisfy NEPA regulations.
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Those action alternatives screened from detailed evaluation, as well as a synopsis of the reasons
for their dismissal, are delineated in Section 2.10, Alternatives Considered but Eliminated From
Detailed Evaluation.

In addition to the no action alternative (Alternative A), the BLM has chosen to analyze three

“action” alternatives in detail in this draft EIS:

» Proposed Action (Alternative B);
» Direct Discharge of Produced Water Into Seminoe Reservoir (Alternative C); and

» Underground Injection of Produced Water (Alternative D).

2.4 Alternative B - Proposed Action

Alternative B presents the actions proposed by the Proponent for the development, operation and
reclamation of the gas extraction project. The detailed description of the Seminoe Road Project is

set forth in Appendix A, Proponent’s Project Description.

The Proponent proposes to drill up to 1,240 natural gas wells on up to 785 well pad locations,
which are spaced at one well pad site every 160 acres. Development would also require
construction of access roads, gas and water collection lines, electric utility lines, water treatment
and discharge facilities, and compressor stations. Figure 4, General Layout Map, illustrates the
tentative locations of well pad sites and access roads to be installed over the development phase
of the project.

The Proponent plans to initiate field development in early 2006 following satisfaction of NEPA and
other federal, state and local regulatory approvals. The life of the project is anticipated to be 30
years; this timeframe would include development, operations, and final decommissioning and
reclamation work. Disturbance projections for the project are set forth in Table 2-1, Preliminary
Estimate of Surface Area Disturbance.

Gas from two distinct coal formations (the Mesaverde and Medicine Bow/Fox Hills formations)
would be produced in separate well bores, which would share a common well pad. Sharing well
pads would minimize disturbed land surface in the development of the two formations and require

less construction activity.
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Table 2-1, Preliminary Estimate of Surface Area Disturbance

Facility

Initial Disturbance Area’
(acres)

Operational Disturbance Area’

(acres)

Drill Pads *

1,727

785

Access Roads®

2,854

1,427

Utilities®

1,427

0

Water Discharge Facilities”

79

79

Erosion Management Facilities®

57

28

Compressor Facilities®

30

30

Total Disturbed Area

6,174

2,349

Percentage Disturbance of Total Project Area'"

4.5%

1.7%

Notes:
1.

2.

3.

9.

10.

This table presents the total area estimated to be disturbed within the Seminoe Road Project during the
projected 30-year life of the project.

The initial disturbance represents the area disturbed as a result of drill pad construction, access roads, gas,
water and utility rights-of-way, compressor stations, and treated water-handling systems.

Part of the area initially disturbed by drilling operations would be reclaimed (~55%) shortly after each well is
completed and equipped. The area not reclaimed would be used for ongoing operations. Once the gas
resource is depleted, facilities would be removed and the balance of the drill pad would then be reclaimed.
An estimated 785 drill pads would be created in the project area. area needed for drilling operations would
average about 2.2 acres for each well pad location. Subsequent reclamation would reduce the drill pad size
to approximately 1 acre, the area needed for production operations.

Each drill pad would require an estimated average 0.6 miles of access road for which an estimated width of
50 feet will be physically affected by the construction process. Fifty percent of the area initially disturbed by
road construction (25’) would be reclaimed following construction activities. Access roads would remain in
service for the life of the project.

“Utilities” include gas and water collection pipelines, power lines and their ancillary facilities, and
communications lines. Utilities corridors are ordinarily laid out parallel to and installed simultaneously with
the access roads, initially utilizing an average width of 25 feet and an estimated average 0.6 miles length for
each drill pad. Once utilities are installed and buried, the disturbed areas would be fully reclaimed.

The measured surface disturbance at the Pilot Project for DS-1, DS-2 and DS-3 water treatment facilities is
1.26 acres serving sixteen wells. Experience indicates that the construction, installation, and operation of
water discharge facilities would entail an average disturbance of 0.1 acre allocated to each drill pad. These
facilities would remain in service for the life of the project.

The Proponent did not include erosion control and management for ephemeral drainages below produced
water discharge points as part of its proposed action. Given potential erosion concerns in the ephemeral
drainages down-drainage of where produced water would be released, the BLM is considering possible
mitigation that would include erosion control management facilities and structures, such as Gabions,
concrete weirs, sheet piling, grade control, or other similar structures, as necessary to minimize erosion in
ephemeral drainages resulting from produced water. To inform agency decision makers and the public, the
BLM has made an estimate of the possible acreage that might be disturbed as a result of the installation of
such erosion control management structures. See Appendix O, Erosion Management for Ephemeral
Drainages. Actual engineering design and siting of possible erosion control management structures would
be completed as necessary for each phase of the proposed project build-out.

It is also presumed that three compressor stations would be required to adequately serve the project, each
requiring an estimated 10 acres, for a total projected disturbance of 30 acres.

This percentage is based on an estimated 137,000 acres within the EIS analysis area.

Field development and drilling would occur in a phased sequence as illustrated on Figure 5,

Proiected Build-out Scenario (Mesaverde Formation), and on Figure 6, Projected Build-out

Scenario (Medicine Bow and Fox Hills Formations). The actual timing of field development

and operations could be affected by the availability of drilling contractors and other third-party

services, oil and gas lease acquisition, regulatory requirements and stipulations, contractual

obligations, weather, and commodity prices.
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241 Planning and Pre-Construction Activities

The Proponent plans for approximately ten distinct development phases across the entire
137,000-acre EIS analysis area. See Fiaure 5, Proiected Build-out Scenario (Mesaverde
Formation), and Figure 6, Projected Build-out Scenario (Medicine Bow and Fox Hills

Formations).

Each phase would be individually assessed and approved by the BLM with site-specific NEPA
analysis and environmental reviews. Experience and knowledge gained from each phase would

be applied to better planning and implementation of each subsequent phase.

Prior to the start of a new phase of construction and drilling, the Proponent would submit a site-
specific APD plan of development and ROW applications to the BLM that would include a
description of the activities to be conducted and/or completed in the forthcoming phase. These
applications would conform to BLM regulations and include site-specific plans for the drilling,
testing, completing and equipping process including but not limited to location surveys showing
the exact area for access roads, well pads, and ancillary facilities (gas/water/electric lines;

compressor stations, water treatment and discharge facilities, etc.).

To support BLM’s efforts to review the applications, the Proponent would stake proposed
development sites in the field. The BLM would inspect these staked sites to ensure consistency
with the application and that environmental resources are evaluated such that proposed
operations comply with the governing RMP and any EIS decisions made for the Seminoe Road
Project. The BLM would undertake subsequent NEPA analysis tied to this EIS, as necessary. See
Section 1.10, Additional NEPA Analysis.

As appropriate, the applications for construction and development activities would be revised per
negotiations with the BLM. The BLM may approve or deny site-specific proposals, and any
conditions of approval would be attached to and become part of each permit. Upon receipt of final
BLM site-specific NEPA review and approval, the Proponent could commence with the specific

approved activities, as long as other applicable federal, state and local permits are obtained.

24.2 Roads

Up to approximately 470 miles of roads would be necessary to access Seminoe Road Project

well pad sites and ancillary support facilities at the time of full project build-out. Of this total,

2-4 Seminoe Road Gas Development Project



November 2005 Draft Environmental Impact Statement

approximately 200 miles of existing roads would be upgraded to access those sites, and an
estimated 270 miles of new roads would be constructed. Rock aggregate, such as sand and
gravel, would be used to surface roads to benefit year-round use, which would allow the transport

of heavy loads, minimize dust generation and reduce road maintenance.

BLM road standards are set forth in BLM Manual 9113; these standards would be applied to new
and upgraded roads on both BLM and fee (private) lands, although the Proponent would consider
the private landowner needs for roads on private lands. See Section 2.8.7, Road Construction/
Transportation. Depending primarily on traffic and volume, the BLM standards provide for three

different functional classifications:

Collector roads provide primary access to large blocks of land and connect with or are
extensions of a public road system. They generally receive the highest volume of traffic of

the roads in the BLM road system.

Local roads normally serve a smaller area than collector roads and connect either to
collector roads or public road systems. Local roads receive lower volumes, carry fewer
traffic types, and generally serve fewer users than collector roads. These local roads can be

single lane roads with turnouts.

Resource roads normally are single lane spur roads that provide point (well pad) access
and connect to local or collector roads. They carry very low volume and accommodate only

one or two types of use.

Roads within the EIS analysis area would be single lane (14-foot gravel surface) all-weather local
and resource roads, with turnouts as necessary on the local roads. They would be used by the
Proponent employees and contractors, BLM and other governmental personnel, and local ranch
operational and management personnel. There should be no or minimal public use on these

roads.

Projected locations of access roads within the EIS analysis area are shown on Fiqure 4, General
Layout Map. A typical road cross-section with parallel, buried gas/water gathering and electric

lines is illustrated as Fiqure 7, Typical Access Road.
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Access roads would be reclaimed as soon as they are no longer needed. However, to satisfy
possible requests by the BLM or the fee surface owner, an access road may be stabilized and
allowed to revert to a two-track trail upon completion of the proposed project. Reclamation would

be completed by the Proponent as set forth in Appendix F, Reclamation Plan.

243 Well Pads

The area physically affected by a typical well pad for drilling operations would be approximately
2.2 acres. Each well pad must be a level area for placement of the drilling rig and its support
equipment, along with space for an earthen reserve pit to contain drilling fluids and for topsoil
material storage. The projected locations of well pads are shown on Figure 4, General Layout
Map. There would be a minimum setback of 500 feet between the well pad and the high water
mark of Seminoe Reservoir and the North Platte River. A typical drill pad layout is shown on

Fiqure 8, Typical Well Pad Layout During Drilling Activities.

After drilling is completed and production equipment is installed, the Proponent would implement
interim reclamation measures for each well pad site, thereby reducing the disturbed area from 2.2
acres to 1 acre, which is the size needed for production operations. See Appendix F,

Reclamation Plan.

Well pad sites would be recontoured to approximate the original topography to blend with
surrounding terrain. Produced water, gas lines and electric distribution lines would be buried and
installed at the wellhead. The well pump, separator building, and other production facilities are

shown on Figure 9, Typical Producing Well Layout.

2.4.4 Drilling and Production Operations

Following access road and well pad construction, the components of a rotary drilling rig would be
transported to the well pad and erected on site. Drilling would be conducted to the desired target
zone, and appropriate casing would be installed and cemented in place as required by the

Wyoming Oil and Gas Conservation Commission (WOGCC). Cuttings and drilling fluids would be

contained in the reserve pit. See Fiaure 8, Typical Well Pad Lavout During Drilling Activities.

After development drilling, each well would be production tested. The rig used to drill the well
would be replaced with a smaller surface rig, which would be used to ensure proper perforation of

the target coals. Well pumping units and other production facilities would be installed to facilitate
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the pumping activities. Produced water and gas would be separated at each wellhead in a small
separator building. Following production testing and facility installation, interim reclamation
activities would be conducted to reduce the well pad site to approximately 1 acre in size. See

Fiqure 9, Typical Producing Well Lavout.

245 Gas and Water Gathering Systems

Produced natural gas from wells would be transported to one of three centralized compressor
stations (see Figure 4, General Layout Map) via an underground pipeline gathering system.
These infield gas-gathering pipelines would normally be located adjacent to and parallel to water
lines and access roads to minimize disturbance. Infield gas pipelines generally would be 3 to 6
inches in diameter, and buried to depths of 4 to 6 feet, which would be below expected frost

zones, and located adjacent to roads.

Water-gathering lines would be installed within the same trench as the gas-gathering pipelines.
Water would be piped via 3 to 6 inch diameter pipelines, buried at depths of 4 to 6 feet, which
would be below expected frost zones, and delivered to appropriate treatment and discharge
systems. See Section 2.4.8, Produced Water Management. Produced water pipelines would

typically be located adjacent to roads.

The Proponent also plans to bury electric distribution lines adjacent to access roads as set forth

in Section 2.4.10, Power.

24.6 Compressor Stations

The Seminoe Road Project would eventually require three compressor stations; their general
locations are shown on Figure 4, General Layout Map, and these sites would be accessed by
local or resource roads. The three compressor stations would be installed as the gas field is
developed. Each station would require approximately 10 acres, and a planned layout for a
compressor station is shown on Figure 10, Compressor Station Layout. Plans for building and
operating the compressor station in Section 10, T23N, R85W, were discussed in detail in the
Pipeline Project EA (WY-030-EA2-229); and the BLM has approved this compressor for
construction and operation. The remaining two compressor sites are likely to be located in
Section 34, T23N, R85W and Section 23, T22N, R85W, respectively. See Figure 4, General
Layout Map. The exact locations of the two compressor sites could be shifted to mitigate impacts

to any sensitive wildlife issues, such as sage grouse leks, or to minimize visual impacts.
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Equipment associated with each compressor station would likely include two 1,000 horsepower
compressors and a single dehydration unit. This equipment would be housed in a metal, sound
reducing building, painted with a BLM approved color, and have a stack anticipated to be no
higher than 25 feet. A work building would also be located at each compressor station location.
The compressor station storage yard would contain a small maintenance building, pipe racks for
casing, tubing and rods, and fuel storage, as well as additional storage space for pumping units,

motor separators, miscellaneous valves, fittings, poly pipe, and other equipment.

A pig launching facility for pipeline maintenance would likely be sited within each compressor
station storage area. “Pigs” remove condensate liquids from the pipeline by “pigging” the line

regularly. This activity maintains line efficiency and controls corrosion.

2.4.7 Gas Gathering Pipeline and Terminal Facilities

A high-pressure gas gathering pipeline would connect the three compressor stations with an
interconnect near Walcott, Wyoming. Plans for building and operating the high-pressure gas
gathering pipeline and terminal interconnect facilities were discussed in detail in the Pipeline
Project EA (WY-030-EA2-229) and previously approved for construction and operation by the
BLM.

The approved pipeline alignment and Walcott interconnect facilities are shown on Figure 4,
General Layout Map. A pig catcher, separator, dehydrator and associated tanks would be
constructed at the southern terminus of the high-pressure, gas-gathering pipeline where it joins
the commercial transmission/sales pipeline. Please refer to the related discussion in the Pipeline
Project EA (WY-030-EA2-229) for further information; this document is on file at the BLM Rawlins
Field Office.

2.4.8 Produced Water Management

The coals of the western Hanna Basin are water bearing, and the desorption (release) of natural
gas occurs when the formation’s hydrostatic pressure is reduced by pumping water out of the
coal formation through a well bore. As hydrostatic pressure drops, the physical bond between the
coal and the natural gas molecules breaks, the gas diffuses through the coal into the natural
fractures, and flows with the water stream towards the zone of lower pressure at the well bore.

Therefore, to create favorable conditions for the release of natural gas from the coal seams,
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water must be produced prior to and during natural extraction, and water management would be

a key component of the Seminoe Road Project.

If the proposed action is selected, an estimated 29 to 44 gallons of water per minute (gpm) (0.06-
0.10 cubic feet per second [cfs] or 1,000 to 1,500 barrels per day) would be pumped (via
submersible pump) from each well. This expected production range would remain constant for
each well for at least a year and thereafter is expected to decline at 10 to 15% annually. Actual
discharge from each borehole might be less, depending on geologic conditions, pumping rates, or
interference from adjacent wells. Produced water would be discharged to ephemeral drainages at
various locations in the EIS analysis area. See Figure 12, Produced Water Discharge Points -

Alternative B.

Daily water production during the build-out would be expected to increase for the first 4 to 5 years
of operations, then stabilize at a level of approximately 5,250 gallons of water per minute (12 cfs
or 180,000 barrels per day). After 9 to 10 years, water production would decline for the remainder

of the project life because no additional wells are planned.

A detailed Water Management Plan for the Pilot Project, dated April 2001, is on file with the BLM
Rawlins Field Office. A schematic of a typical water treatment facility (as is being used for the
Pilot Project) is illustrated on Figure 11, Water Treatment Facilities Layout. Water produced
from the Pilot Project wells is regulated under a National Pollutant Discharge Elimination System
(NPDES) permit (NPDES Permit WYWO004-1807) issued from the Wyoming Department of
Environmental Quality (DEQ). The proposed method for managing produced water as the project
expands is expected to be similar to that currently employed by the Pilot Project, and this
assumes that the Wyoming DEQ would continue to require treatment for iron and manganese at
future discharge points. Under future modifications to the NPDES permit, the Wyoming DEQ
could change discharge standards, which, in turn, could cause the Proponent to alter or refashion

water treatment facilities and methods.

The Proponent currently discharges produced water into Pool Table Draw and uses three
approved discharge points, pursuant to the aforementioned Pilot Project NPDES permit. At the
appropriate time during the Seminoe Road Project, the Proponent would seek to modify its
NPDES permit to allow for up to fifteen additional discharge points. The tentative location of these

discharge points is shown on Fiqure 12, Produced Water Discharge Points — Alternative B.
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With three exceptions, water released at project discharge points would flow down various

drainages, which are tributaries of the Seminoe Reservoir or North Platte River.

The exceptions to release of produced water discharge into drainages would be in the project

area south of the Seminoe Reservoir, where discharge water would be routed into three closed

basin playas. From the playas, the water would evaporate and/or infiltrate.

249

Beneficial Use of Produced Water

Water produced at the Seminoe Road Project would have a number of beneficial uses, including

the production of natural gas. The following beneficial uses are proposed by the Proponent:

(1)

()

@)

Project construction, development and operational activities would use water for drilling
operations, road dust control, and on-site facilities. Water could also be available for fire
suppression purposes, whether such a fire would be a structure or rangeland fire. In
addition, it is expected that Carbon County and other government agencies would

request and use water for road maintenance activities.

The Proponent has and would continue to work with the BLM and private landowners to
place stock watering tanks and/or construct stock ponds throughout the EIS analysis
area where practical and reasonable. Although most of the EIS analysis area is
managed for winter livestock grazing, these tanks and ponds, supplied with produced
water, could assist the private landowners and the grazing permitees with more efficient

rangeland and grazing management practices.

The Wyoming Water Development Commission (WWDC) and the Wyoming State
Engineer’s Office, in partnership with the U.S. Bureau of Reclamation initiated
development of a water conservation program from Wyoming in 1998. The purpose of
this effort is to develop options for conserving water that targets best water
conservation practices. One of the major obstacles facing these agencies in the North
Platte River Basin is the development of a program that would help conserve and
recover federally listed threatened and endangered species and critical habitat along
the river that depend on flows in the North Platte River system in the state of Nebraska.

Recognizing these concerns, the WWDC is proposing that Seminoe Road Project
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produced water not otherwise used for the beneficial uses discussed above could aid in

this effort of downstream conservation.

2.410 Power

The Seminoe Road Project would eventually be completely electrified. However, during the first
two years of development, the Proponent would temporarily need to use propane, natural gas
fired or diesel engines or generators at the well sites. These two years are the anticipated
timeframe for substation construction and installation of buried electric distribution lines. These
electric distribution lines, occurring between the substation and well sites, would be buried in
trenches alongside the roads, however, separated from the infield gas lines. In addition,
throughout the construction and drilling portion of the project, there would probably be a need for
some propane and natural gas fired or diesel engines or generators at certain “out-lying” well
sites; these would be replaced with electrification as electric lines are installed (buried) to these
“out-lying” sites. Appropriate Wyoming DEQ air quality permits would be acquired for all

combustion equipment.

Electricity for the Seminoe Road Project would likely come from the existing WAPA 115 kV
transmission line located within the EIS analysis area, on the west side of County Road 351. A
high voltage substation would be constructed to accept power from the transmission line. This
substation would be located at the compressor station site in Section 10, T23N, R85W. See
Figure 4, General Layout Map. An approximate 8,000-foot long overhead transmission line
extension would be constructed from the existing line to the substation. This extension line would

be built using standard industry procedures to prevent raptor electrocution.

Substations would also be installed at the other two proposed compressor sites. The electric
distribution lines that feed the other two substations, as well as the electric distribution lines to

well pad sites, would be buried along access roads in most cases.

Once power supplies are established, the Proponent would maintain up to five portable propane
or natural gas fired engines and/or generators on site to serve well pad and compressor

operations during emergency situations where electric power is disrupted.
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2.411 Work Force

The construction and well development phases of the Seminoe Road Project would require a
workforce of 70 to 90 people. These phases would occur during the first ten years of build-out.
The Proponent estimates that approximately 50% of this workforce would be hired locally, within

Carbon County.

As the project operation phase begins, the Proponent would require a fulltime workforce. This
workforce would handle day-to-day operations, including routine maintenance. The Proponent
estimates that a peak operating and maintenance force of approximately 40 to 60 employees and
contractors would be employed. This workforce would be needed throughout the projected 30-
year life of the project. The Proponent estimates that approximately 80% of this workforce would

be hired locally within Carbon County.

Decommissioning and final reclamation activities at the end of project life would require
approximately 30 to 50 people. The Proponent would manage this work using subcontractors that
specialize in reclamation activities. The Proponent estimates that approximately 95% of this

workforce would be hired locally within Carbon County.

2.5 Direct Discharge of Produced Water Into Seminoe Reservoir
and North Platte River (Alternative C)

Alternative C would be similar to Alternative B with two exceptions. First, unlike Alternative B

where produced water is discharged to ephemeral drainages, produced water from the water

collection and treatment facilities would be routed for direct discharge into Seminoe Reservoir or

the North Platte River. Second, in comparison with the electrified scenario presented for

Alternative B, gas powered down-hole well pumps and compressors would be utilized for

Alternative C.

There are a number of possible design and engineering options for routing produced water for
direct discharge into Seminoe Reservoir or the North Platte River, including buried pipelines,
surface-laid pipelines, open ditches or canals; it is expected that the selected option would
parallel the drainages as shown in Figure 14, Direct Discharge Into Seminoe Reservoir —

Alternative C.
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An estimated 17 miles of water pipelines would be installed from the collection and treatment
facilities to the discharge locations into Seminoe Reservoir or the North Platte River. See Figure
14, Direct Discharge into Seminoe Reservoir — Alternative C. These pipelines would be sized
to accommodate produced water volumes and would probably range from 12 to 18 inches in
diameter. There would be only limited disturbance if such pipelines are placed on the surface.
However, if such pipelines are buried below expected frost zones, at depths of 4 to 6 feet, with an
estimated 50-foot wide disturbance corridor for this pipeline installation, an estimated 103 acres
would be disturbed. A buried pipeline would also probably be constructed outside the floodplain of

the drainages to avoid erosion impacts from flash floods to the disturbed pipeline ROW.

Canals or ditches could be used to convey produced water, but they would be less efficient than
pipelines as some water would be lost to infiltration and evaporation (similar to Alternative B).
Canals or ditches, like buried pipelines, would probably be constructed outside the floodplain of
the drainages, less they become susceptible to erosion impacts from flash floods. In addition,
canals and ditches must be installed at a relatively constant shallow grade (probably at around
0.5%) and/or lined with rock rip-rap to avoid channel erosion. They would be constructed to
essentially parallel natural contours, and this would cause them to be configured in a serpentine
fashion. This alignment could also create more disturbance than a buried pipeline ROW. In
addition, aqueduct-like structures would be needed where the canal or ditch crossed over
drainage channels.

The produced water is relatively warm temperature (90 to 95° F). Given the coldwater fishery of
the North Platte River and Seminoe Reservoir, produced water likely would have to be “cooled” to
a temperature consistent with the receiving water. Although there are numerous possible
engineering design options for cooling produced water, this alternative considers the use of in-
drainage ponds (similar to “stock ponds”). See Figure 15, Design Concepts for Direct
Discharge — Alternative C. Such storage time would allow for produced water to cool to
ambient temperatures and also allow for possible maintenance time on pond outlet structures,

pipelines, or the pipeline outlet structures, if necessary.

In-drainage ponds would be designed and constructed with both a principal and an emergency
spillway. The principal spillway would allow for discharge of produced water, while the emergency
spillway would only be necessary in the event of major runoff events. See Figure 15, Design

Concebpts for Direct Discharae — Alternative C.
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Based on the design option set forth for this alternative on Fiqure 14, Direct Discharae into
Seminoe Reservoir — Alternative C, it is estimated that 16 ponds would be required. Assuming
2 to 3 acres for each pond, approximately 32 to 48 acres would be affected with the installation of

these ponds.

The water pipelines would terminate at the high water mark of Seminoe Reservoir or the North
Platte River. Outlet structures would be designed and installed with energy dissipaters. See

Figure 15, Design Concepts for Direct Discharge — Alternative C.

No permanent all-weather roads would be established parallel to the pipeline. No maintenance
should be needed for water pipelines; but, if problems develop, crews could access the pipeline

along the pipeline ROW make necessary repairs.

At the end of the project, the in-drainage ponds could remain as long-term stock ponds to satisfy
possible requests by the BLM of the fee surface owner. However, if there is no long-term need

for such ponds, they would be removed and the areas reclaimed.

2.6 Underground Injection of Produced Water (Alternative D)

Underground injection of produced water is an alternative to surface discharge, and this process
is typically used when the produced water quality is of very poor quality, when there are
regulatory restrictions on surface discharge, and where the local geology is conducive to such a

disposal method.

Underground injection of produced water beneath the Mesaverde coals, the deepest target of the
Seminoe Road Project, was considered but not evaluated in detail given, impermeable geologic
formations, coupled with the expected complexity and costs of delivery. The rock strata directly
beneath the Mesaverde coals are deep and are thought to exist under intense hydrostatic (water)

pressure, which would make the injection of anticipated volumes of produced water infeasible.

The review of geologic logs from the Pilot Project drilling revealed a 30 to 40 foot thick sandstone
layer, identified as the “Dad Sandstone,” found within the 1,000 foot thick Lewis Shale Formation
that separates the Medicine Bow/Fox Hills and Mesaverde coals (HydroGeo 2003a). Little is

known about the Dad Sandstone; however, based on existing information and geologic inference,

this Dad Sandstone is projected to be continuous across the EIS analysis area at a depth of a few
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hundred feet to over 10,000 feet, and have similar geologic characteristics as sandstones found

in the Fox Hills formation.

Under Alternative D, produced water would be injected into the Dad Sandstone, and a series of
water injection facilities would be installed at strategic locations within the EIS analysis area. See

Figure 16, Underground Injection of Produced Water — Alternative D.

Preliminary modeling based on general geologic interpretations indicates the Dad Sandstone may
be able to accommodate the injection of water (HydroGeo 2004); however, additional evaluation
would be necessary with future drilling into the Dad Sandstone and when the associated data
(obtained from drilling) are analyzed. For purposes of this EIS, it is assumed that water injection
facilities would be located at the same locations proposed for water treatment facilities under
Alternative B, but specific future study of the Dad Sandstone might reveal that additional facilities
and infrastructure would be required to inject and distribute produced water homogeneously

throughout the formation.

Injection facilities would require electric-powered water-injection pumping equipment and
associated infrastructure (water holding tanks, water storage ponds, enclosed structures for the
pumps and operational controls, compressors, and storage room for pipes, values and other
spare parts). Similar to Alternative C, surge water capacity (tanks or water holding ponds) would
be necessary adjacent to water injection facilities. Water storage would allow for routine or
emergency maintenance on water injection facilities. Without such storage, well field production

pumping could be stopped or curtailed.

It may be necessary to have two or more injection wells at each point of injection to allow for
efficient and continuous injection. Experience at the existing coalbed natural gas activities at the
Atlantic Rim Project (southwest of Rawlins) indicates that one injection well would be needed for
every eight to twelve coalbed wells. At this ratio, the Seminoe Road Project would require
approximately 100 to 150 water injection wells; however, the Seminoe Road and Atlantic Rim
projects have different geologies, so the actual number of possible water injection wells for the
Seminoe Road Project would be determined only when additional data and analyses are
completed on the Dad Sandstone. It is projected that these Seminoe Road Project injection wells

would be distributed throughout the EIS analysis area and could be located on existing well pads.

The other aspects of Alternative D would remain the same as for Alternative B.
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2.7 Reclamation Measures

BLM reclamation policies focus on returning disturbed areas to productive uses consistent with
land management policies. The purpose of reclamation is to return disturbed areas on both
private and public land to stabilized and productive conditions that ensure long-term protection of

land and water resources.

The Proponent discusses reclamation for the Seminoe Road Project in Appendix A,
Proponent’s Project Description. The BLM has developed its requirements for reclamation at

the Seminoe Road Project. See Appendix F, Reclamation Plan.
The reclamation objectives for the Seminoe Road Project would be as follows:

Reclaim wildlife habitat;

Reclaim livestock grazing land;

Protect water quality;

Protect public, livestock and wildlife by proper well abandonment;
Minimize overall disturbance levels by implementing interim reclamation;
Minimize the establishment and spread of weeds;

Reclaim areas to pre-project viewshed quality; and,

VvV V VYV VYV ¥V V¥V V V

Ensure reclamation is consistent with BLM Great Divide RMP.

The post-project land uses on federal lands would be managed for multiple uses, including
grazing, wildlife habitat, and dispersed recreation, consistent with the provisions of the RMP.

2.8 Management, Mitigation and Monitoring Measures

The Proponent proposes numerous management, mitigation and monitoring measures to
minimize environmental impacts and to ensure productive multiple uses both during and
following final project closure and decommissioning. Some of these measures are standard

practices or the result of BLM or other government agencies regulations and policies.

The Proponent would incorporate environmental management and mitigation measures into day-
to-day operations and use monitoring to establish whether anticipated impacts are realized.

These measures would be employed with certain refinements evolving from the alternative that
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the BLM selects at the end of this EIS process. In addition, depending on the decision(s) for this
EIS, BLM may identify additional site-specific management and mitigation measures during the
APD application processes; this would occur in subsequent site-specific NEPA analysis tiered to
the ROD for this EIS. The Proponent would also be subject to additional operating requirements,
including permit limits and conditions, emanating from a variety of other applicable regulations

administered and enforced by other local, state and federal government agencies.

2.8.1 Planning and Design

(1)  Prior to construction, the Proponent would submit to the BLM an APD for each well
pad, pipeline segment, and access road, or groupings of such project features, and the
BLM would conduct site-specific NEPA analysis tiered to the ROD. See Section 2.4.1,
Planning and Pre-Construction Activities. Well pad locations and the routing of
associated access roads/pipelines/electric utilities on both public and private lands
would be selected and designed to minimize disturbance to areas of important wildlife

habitat, scenic quality, and/or recreational value.

(2) Following APD submittal, representatives from the Proponent and the BLM would
conduct an on-site inspection of proposed disturbance sites (e.g., well pads, roads,
pipelines, electric utility lines, etc.) to finalize site-specific environmental management

and mitigation measures.

(3) BLM would consult with the Wyoming Game and Fish Department (WGFD), the
USFWS, the State Historic Preservation Office (SHPO), and other governmental

agencies, as appropriate or when required.

2.8.2 Sewage, Trash and Other Waste Material
(1) Portable self-contained chemical toilets would be provided for human waste disposal.
Upon completion of drilling activities, or as required, toilet holding tanks would be
pumped and their contents disposed of at an approved sewage facility in accordance

with applicable rules and regulations regarding sewage treatment and disposal.

(2) Garbage and non-flammable waste materials would be collected in self-contained

portable dumpsters or trash cages and hauled off site to an approved sanitary landfill.
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No trash would be placed in the reserve pit at the well pad locations, nor would any

open burning of garbage and refuse be allowed on the project area.

Debris and other waste material not contained in the trash cage or dumpsters would be
cleaned up, removed from the well sites, and disposed of at state-approved sanitary
landfill.

No potentially harmful materials or substances would be left on the project site.

Cultural and Historic Resources

Cultural surveys would be conducted prior to disturbance according to procedures
outlined in Appendix M, Cultural Resource Management Plan affected by

construction and operations.

The Proponent and its contractors would inform their employees about relevant federal

regulations protecting cultural resources.

Any objects of historic or cultural interest discovered during construction and operation
would be brought to the attention of the responsible BLM official. The Proponent would
halt construction activities in potentially affected areas in the event that previously
undetected cultural resource properties are discovered during construction. The BLM
would consult with the SHPO as necessary. Proper mitigation measures would be

developed, and construction in the affected area would not resume until authorized.

Paleontological Resources

Any objects of paleontological interest discovered as a result of construction would be
brought to the attention of the BLM. Construction activities in the affected area would

cease until appropriate clearances are issued by the BLM.

Vegetation

Removal or disturbance of vegetation would be kept to a minimum by using previously
disturbed areas wherever possible (including existing ROWSs) and by limiting the area

used by equipment/material storage yards and staging areas.
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Disturbed areas would be stabilized and seeded in accordance with BLM approved

reclamation plan. See Appendix F, Reclamation Plan.

Weeds

The Proponent would control weeds along road ROWs, at well sites, and within any
other areas disturbed by the project or areas infested as a result of weeds in project

disturbed areas.

Prompt interim reclamation would be implemented, and native seed mixtures would be

used for reclamation. See Appendix F, Reclamation Plan.

Hand pulling/digging, biological control (e.g. goats), mechanical methods, and/or

application of approved herbicides would be used for control of weeds, as appropriate.

Only BLM-approved herbicides would be used, and the Proponent must receive BLM

approval before using such herbicides.

Road Construction/Transportation

Roads would be constructed specifically to support field development and operations,

while following BLM guidance and considering private landowner needs.

Access road location and design would be considered and approved by BLM before

any ground disturbing activities occur.

Roads would be designed to minimize surface disturbance and surfaced with gravel to
provide year-round use necessary for project operations. Telemetry and other
technology would be employed to minimize traffic during periods of wildlife sensitivity.
Existing roads would be used and upgraded where possible to access the planned drill

pad sites or help minimize surface disturbance.

Small and short road loops would be discouraged to minimize surface disturbance and

vehicle traffic.

Standard BLM design and construction procedures as outlined in the BLM Manual,
Section 9113 (Roads), and in the “Gold Book” Oil and Gas Surface Operating
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Standards for Oil and Gas Exploration and Development, 3“ Ed. for oil and gas access
roads would be employed for road development on both public and private land, unless
other effective and safe design options that cause less surface disturbance are
approved by BLM. The Proponent and its contractors would comply with existing

federal, state and county requirements and restrictions with regard to transportation.

Available soil material (up to 12 inches) would be removed from road corridors prior to
construction activities. This material would be stockpiled for later redistribution on back
slope areas of the borrow ditch. Borrow ditches would be seeded in the first season

after initial disturbance.

Roads would be constructed with effective drainage and erosion control structures,

such as relief culverts, drainage culverts, wing ditches, etc.

Roads would be built, surfaced, and maintained to be safe. A regular maintenance
program would include activities such as blading, ditching, re-surfacing, and culvert and

cattle guard maintenance/replacement, as needed.

Special road designs would be completed when roads are sited in areas of rough
terrain or high erosion potential, and these roads would be monitored for erosion during

and after construction.

During drilling and operation, traffic would be restricted to state and county roads, such
as Carbon County Road 351, and to roads developed for the project. Given
checkerboard ownership, there would be no new public access to the project area,
such as to the Seminoe Reservoir and the North Platte River. Access from Carbon
County Road 351 would be limited to private surface, where gates would be used to

control public access to the project area.

The Proponent would set and self-enforce speed limits (25 mph) commensurate with
road type, traffic volume, vehicle types, wildlife stipulations and site-specific conditions,
as necessary, to ensure safe and efficient traffic flows. As necessary, signs would be
placed along roads to identify speed limits, travel restrictions, and other standard traffic

control information.
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(12) Off-road travel by Proponent and contractor vehicles would be prohibited except in

emergency situations.

(13) New or improved roads through crucial wildlife habitats would be gated and locked, with
appropriate cautionary signage, as directed by the BLM to prevent unnecessary access
and wildlife disturbances.

(14) Following permanent project closure, the Proponent would close and reclaim roads as

set forth in Appendix F, Reclamation Plan.

(15) The Proponent and its contractors would comply with requirements of the Wyoming
Department of Transportation and Carbon County for any oversize or over weight
loads. Special arrangements would be made with the Wyoming Department of
Transportation and/or Carbon County to transport any oversized loads to the project

area.

2.8.8 Chemicals and Hazardous Materials

(1)  The Proponent and its contractors would manage chemicals and hazardous materials
in a manner that complies with applicable federal, state, and local regulations. A list of
hazardous materials that may be present on site is set forth in Appendix G,

Hazardous Materials Management Plan.

(2) Releases of hazardous materials would be reported to the BLM and would be handled

under the Rawlins Field Office “HazMat Release Contingency Plan.”

(3) The Proponent and its contractors would transport, locate, handle, store and use
regulated hazardous materials in an appropriate manner that protects workers and the

public, and prevents accidental releases to the environment.

(4) The Proponent would develop and use, as necessary, a Spill Prevention Control and
Countermeasure (SPCC) Plan for the operation as required by the Federal Qil Spill
Prevention regulation (40 CFR 112) as administered by the Environmental Protection
Agency (EPA). In the SPCC Plan, the Proponent would identify a spill response
program that includes overall management objectives, instrumentation and equipment

needs, response actions, monitoring and reporting requirements, and general safety
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considerations for employees, contractors, and the general public. Copies of the SPCC
plan would be given to appropriate Proponent’s personnel, contractors, and field
personnel. This plan would also be kept on file at the Proponent’s Denver, Colorado
office. In addition, the Proponent would develop a Hazard Communication Program and
Emergency Response Plan and would coordinate with the BLM in the development of

this plan. See Appendix G, Hazardous Materials Management Plan.

Air Quality

The Proponent would meet all applicable state and federal air quality requirements.
This would mean compliance with applicable Wyoming ambient air quality
requirements. (WAAQS), National Ambient Air Quality Standards (NAAQS), permit
requirements (including pre-construction, testing, and operating permits), and other

applicable regulations, as required by the Wyoming DEQ, Air Quality Division.

Topography and Physiography
Areas with high erosion potential and/or rugged topography, such as steep slopes,
would be avoided where possible. See Figure 17, Steep Slopes, for slopes greater

than 25% within the EIS analysis area.

Upon completion of construction and/or production activities, the Proponent would
restore the topography to blend with surrounding terrain at well site locations, facilities,

corridors, pipelines, and other facility sites.

Soils and Erosion Control

Available topsoil material would be removed during the construction operations to
achieve reclamation plan objectives. Soil stockpiles would be constructed with the
lowest profile feasible to reduce the potential for wind erosion, to minimize visual
impacts, and to diminish the loss of mycorrihizal fungi in the topsoil. Where possible,
given safety and area considerations, topsoil stockpiles would be oriented to further
reduce wind erodibility. In addition, soil stockpiles would avoid steep slopes (>25%)
and would be seeded or otherwise protected to prevent erosion within a year following

their placement.
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Considering natural gas production requirements, the location of proposed facilities
would be sited to avoid or minimize, to the degree possible, disturbance to sensitive
soils. While it is not possible to avoid sensitive soils entirely given their occurrence over
the EIS analysis area, a minimization approach would serve to decrease the potential
for erosion and increase the potential for successful and timely reclamation. Minor
siting modifications in sensitive soil areas, targeting lesser slope angles or higher-

quality soils, would result in lesser and more manageable impacts to the soil resource.

Off-road vehicle travel by Proponent and contractor vehicles would be prohibited except

in emergency situations.

The Proponent would minimize project related travel during periods when soils are
saturated and excess road rutting (e.g., greater than 4 inches) may occur. To reduce
erosion and soil loss, the Proponent would use, as appropriate, water bars, silt fencing,

diversion ditches, revegetation or other erosion control techniques.

The area of disturbance would be kept to the minimum needed for drilling activities and
subsequent production activities while still providing for safety. Interim reclamation
practices would be conducted throughout the life of the project. See Appendix F,
Reclamation Plan.

Cut and fill slopes for well pads and access roads would be designed to prevent soil
erosion. Disturbed slopes would be reseeded, mulched, or otherwise stabilized to

minimize erosion within a year following completion of construction.

Topsoil material would be replaced over disturbed surfaces prior to both interim and
permanent revegetation. Compacted disturbed areas would be “ripped” to alleviate
compaction prior to topsoil replacement. Mulching would be used after topsoil

replacement as set forth in Appendix F, Reclamation Plan.

Water Resources

The Proponent would adhere to the limits and conditions contained in the NPDES

permit issued by the Wyoming DEQ.
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(2) The Proponent would avoid well pad, road and compressor site disturbances within 500
feet of a perennial stream and within 100 feet of intermittent and ephemeral drainages.
Road crossings of ephemeral, intermittent and perennial streams would be made

perpendicular to flow direction.

(3) Well pad disturbances within 500 feet of wetland and riparian areas should be avoided.
Where wetland and riparian areas are disturbed by linear features such as roads and

pipelines, the following measures would be employed:

» Construction across riparian areas would occur during dry conditions (i.e., late

summer, fall, or dry winters);

» BLM-approved plant species would be used to revegetate any disturbed riparian

areas; and,

» Reclamation would be completed on affected areas in the first appropriate

season of the first year after completion of construction activities.

(4) Discharge of water would comply with the applicable rules and regulations of the BLM,
WOGCC, and Wyoming DEQ. See Appendix D, Agency Jurisdictions (Permits and
Approvals).

(5) WOGCC casing and cementing criteria for wellbore plugging would be implemented in
accordance with standard oil field practices to protect subsurface water bearing zones.
See Fiqure 18, Conceptual Schematic of Pluaged and Abandoned Wellbore.

(6) Reclamation of reserve pits containing drilling fluids and muds would be completed
within one year following completion of drilling, unless additional time is allowed by

BLM. See Appendix F, Reclamation Plan.

2.8.13 Wetlands, Special Aquatic Sites, and Waters of the U.S.

(1)  Wetlands and Other Waters of the U.S. are regulated under Section 404 of the Clean
Water Act. See Section 3.0, Army Corps of Engineers, in Appendix D, Agency
Jurisdictions (Permits, and Approvals). The Proponent would avoid these sensitive

areas, wherever practical.
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(2) The Proponent would conduct inventories for jurisdictional wetlands and waters of the
U.S. ahead of construction and drilling activity. See Section 2.4.1, Planning and Pre-
Construction Activities.

(3) Before any wetlands or other special aquatic sites, riparian areas, streams, and
Wyoming DEQ Section 401 ephemeral/intermittent stream channels are disturbed, the

Proponent would obtain the necessary Section 404 permits and authorizations.

2.8.14 Noise and Odor

(1)  The Proponent would muffle and maintain motorized equipment according to

manufacturer’s specifications.

(2) In construction and operation areas (such as a drill site or compressor station) where
noise levels exceed limits specified by the U.S. Occupational Safety and Health
Administration (OSHA), employees and contractors would use proper personnel

protective equipment.

2.8.15 Wildlife and Fisheries

(1)  Reserve pits or other project-related impoundments potentially hazardous to wildlife
would be fenced. As necessary, if there is a water quality problem, reserve pits or other
project-related impoundments would be netted to prohibit wildlife access and to ensure

protection of migratory birds and other wildlife.

(2) The Proponent would notify employees and contractors of applicable wildlife laws and

the penalties associated with unlawful take and harassment of wildlife.

(38)  During the raptor-nesting period, no disturbance would occur during nesting season
within designated seasonal buffer zones of an identified raptor nest (depending on
raptor species and line of sight) until the nest is surveyed by a qualified biologist to
determine nest activity status or unless an exception is granted by BLM. See Table 2-
2, Raptor Nest Protection Dates. If an active raptor nest is identified, the Proponent
would restrict construction within the designated buffer zone during the critical nesting

season for that species.
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Table 2-2, Raptor Nest Protection Dates

Raptor Seasonal Buffer

Golden eagle; barn owl; red-tailed hawk; great-horned owl; other
raptors

February 1 — July 15

Osprey; merlin; sharpshinned hawk; kestrel; prairie falcon;
northern harrier; Swainson’s hawk; Cooper’s hawk

April 1 = July 31

Short-eared owl; long-eared owl; ferruginous hawk; screech owl March 1 — July 31

Burrowing owl April 15 — September 15
Goshawk April 1 — August 31
Notes:

1.

2.

Seasonal buffers are for %-mile radius for all active raptor nests except for active nests of bald
eagles, golden eagles, and ferruginous hawks where a 1- mile radius is recommended.

These seasonal buffers have been established as a result of BLM coordination and interaction
between the WGFD and the USFWS.

(4)

®)

2.8.16

(1)

)

2-26

Known occupied sage grouse leks would be avoided, and road and well pad
construction activities within adjacent (2-mile radius from lek) public land areas would
be avoided during the breeding and nesting season (March 1 — June 30). No
construction or drilling activities would occur within a 0.25-mile (1,320 foot) perimeter of
known occupied sage grouse lek sites. Playa lakes would not be inundated by project-
produced water within a 0.25-mile (1,320 foot) perimeter of known occupied sage
grouse lek sites. The Proponent would conform and comply with current BLM sage
grouse policy for avoidance, in coordination and cooperation with sage grouse policies

of Wyoming Game and Fish Department.

The Proponent would avoid construction activities in crucial big game (mule deer and
antelope) habitat between November 15 and April 30, unless the Proponent requests

and the BLM grants a site-specific exception for a portion of this time frame.

Threatened, Endangered, Proposed, Candidate and Sensitive
Species

The Proponent would conduct site-specific analysis for each individual APD for
compliance with the Endangered Species Act. Given the changing nature of USFWS
species listings, accepted mitigations and timing stipulations, each APD would be

assessed and must comply with the standards in existence at the time the APD is filed.

Similarly, the Proponent would implement any BLM requirements concerning BLM

sensitive species.
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2.8.17 Livestock/Grazing Management

(1)  The Proponent would coordinate project activities with ranching operations and BLM
rangeland management specialist(s) to minimize conflicts with livestock movement or
other ranch operations. The Proponent would maintain fences, cattle guards, and other
existing livestock related structures. In areas of high livestock use, the Proponent would

fence reclaimed areas, as necessary, to ensure successful revegetation.

2.8.18 Socioeconomics

(1)  The Proponent would implement hiring practices that encourage the use of local
contractors and workers, and would only go outside the region to hire if an adequate

local pool of candidates cannot be generated.

2.8.19 Land Use

(1)  The Proponent would minimize disturbance by maintaining as compact an operation as
possible. See Section 2.8.5, Vegetation; Section 2.8.7 Road Construction and

Transportation; and Appendix F, Reclamation Plan.

(2) Roads, power lines, and pipelines would be located adjacent to existing compatible

linear facilities where practical.

2.8.20 Recreation

(1)  Generally, access to public land is open. Under conditions of checkerboard land
ownership, public access is typically constrained by the private landowners. The
Proponent would work with BLM, state and private landowners to ensure public access

is consistent with BLM policies.

2.8.21 Visual Resources
(1) Seminoe Road Project surface facilities would be designed to reduce direct visual
impacts to visitors using the North Platte River, Seminoe Reservoir, and County Road
351, which the BLM has designated as a Back Country Byway. The Proponent would

conform to standards for applicable BLM VRM requirements.
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)

®)

(4)

®)

2.8.22
(1

()

@)

29

The Proponent would minimize road access into the EIS analysis area from Carbon
County Road 351. Access points would likely be located on private land and gated to

control public access.

External lighting would be kept to the minimum required for safety and security

purposes.

Facilities would be painted a flat, to blend with the surrounding landscape. Exceptions

would be allowed for facilities requiring safety coloration by OSHA requirements.

Reclamation seed mixes would be selected so that revegetated areas would blend into

surrounding undisturbed vegetation. See Appendix F, Reclamation Plan.

Health and Safety

The Proponent considers worker safety as the highest priority of Seminoe Road Project

construction and operation.

Well and pipeline installations would meet reliability and safety standards set by
federal, state and local government agencies. Adherence to such standards would
minimize or prevent hazards to the Proponent’s employees, contractors, and the public

and ensure a high level of system reliability.

The Proponent would set and self-enforce speed limits (25 mph) commensurate with
road type, traffic volume, wildlife stipulations, and site-specific conditions. Special care
would be needed by Proponent employees and contractors near where project roads
intersect Country Road 351 to avoid conflicts or accidents with recreational drivers on

this county road.

Environmental Monitoring Measures

The Proponent would implement and maintain environmental monitoring programs that meet the

requirements of the BLM and other agencies as part of the project. Monitoring would determine

the effects of the development and operations, as well as the effectiveness of the environmental

management and mitigation measures. Monitoring would also provide valuable input to

government agencies regarding project performance. The information acquired by monitoring
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would be used as the basis for additional mitigation measures, if necessary, and be considered

by BLM when reviewing site-specific NEPA documents.

The Proponent, the BLM and other agencies would develop specific monitoring plans prior to
project approval or permit issuance, and these plans would become part of the operational plan.

General monitoring measures are discussed in the following sections.

2.9.1 Air Quality

Given the results of the detailed air quality modeling work (see Section 4.1, Air Quality, and
Appendix H, Air Quality Information), no site-specific air quality monitoring is planned for the
Seminoe Road Project. The Wyoming DEQ would require the Proponent to obtain air quality
permits to construct and operate the project. See Appendix D, Agency Jurisdictions (Permits
and Approvals). The BLM is currently assessing the possibility of statewide air quality

monitoring, but any plans for such monitoring have yet to be finalized.

2.9.2 Water Resources Monitoring

The Proponent would establish or maintain water monitoring throughout project life to assess:

Compliance with state and federal permits;
Operational performance;
Changes in water quality;

Permanent closure and final reclamation success; and,

YV V VYV VY V

Magnitude and extent of unanticipated releases of regulated substances.

The Wyoming DEQ would regulate the discharge of produced water under the provisions of a
NPDES permit (see Appendix D, Agency Jurisdictions (Permits and Approvals). The
discharge of produced water from the Pilot Project is currently regulated under NPDES Permit
WYWO004-1807. For produced water discharge contemplated under Alternatives B and C, the
NPDES monitoring program likely would include water quality and flows at the discharge points,
as is the case for the current NPDES permit for the Pilot Project. Some examples of key
parameters include pH, conductivity (measure of salinity), sodium, calcium, magnesium, and iron.
For the underground injection program set forth in Alternative D, the WOGCC would monitor this

process under the provisions of an underground injection permit.
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For an approved action alternative, the Proponent would update the project’s water management
plan. This plan includes the location of monitoring stations (surface water points, springs and
seeps), the frequency of monitoring, the parameters for field and laboratory analysis, and quality

assurance and quality control plans.

2.9.3 Wildlife Monitoring

The proposed wildlife monitoring procedures for the Seminoe Road Project are set forth in

Appendix K, Wildlife Monitoring and Protection Plan.

2.9.4 Reclamation Monitoring

The Proponent would monitor for reclamation success according the plans that are approved by
the BLM. See Appendix F, Reclamation Plan. Areas to be monitored would include soil
placement, revegetation success, presence of soil erosion, etc. Inspections would be conducted

by the BLM to verify reclamation success criteria.

2.9.5 Weed Monitoring

Because weeds occur and can invade into disturbed and newly reclaimed areas, the Proponent
would monitor disturbed and reclamation sites for weeds and would implement weed control
measures to control weeds during operations and until reclamation success criteria have been

successfully met. See Appendix F, Reclamation Plan.

2.9.6 Reporting to Regulatory Authorities

The Proponent would comply with the reporting requirements of the federal, state and local
government authorities. Such reporting would occur on forms provided or in a report format
approved by those agencies. Likewise, the timing of reporting would correspond to the

stipulations set forth in various permit and plan approvals.

2.10 Alternatives Considered but Eliminated From Detailed
Evaluation

Many of the considered alternatives were eliminated from detailed study in this EIS based on
technical, environmental, legal and regulatory constraints. Following are summaries of those

alternatives, along with the reasons for eliminating them from detailed consideration.
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2.10.1 Mandated Directional or Horizontal Drilling

Directional and horizontal drilling are two related yet distinct drilling techniques, and they are the
source of great interest for many people from both inside and outside the drilling industry.
Directional drilling is used to guide a well to a predefined target. Horizontal drilling is a process of
guiding a well to a predefined rock strata (like a coal seam), then realigning the well to track

within or parallel to the strata.

The BLM and the Proponent recognize that directional and horizontal drilling techniques are tools
to be used when unacceptable surface effects would occur, and they have the option to utilize
these techniques as necessary based on site-specific issues and conditions. However, mandating
directional or horizontal drilling for every well is not a practical alternative for the Seminoe Road
Project based in part on the nature and arrangement of the coal formations. Instead, the BLM and
the Proponent can manage environmental impacts with careful planning, using site data to realign
roads and shift well pad sites, and implementing environmental management and mitigation

measures and proper interim and final reclamation techniques.

2.10.2 Tighter Well Pad Spacing

As set forth in Section 2.4, Alternative B — Proposed Action, the Proponent plans to space well
pads every 160 acres. This spacing is determined by the results from the Pilot Project, which
analyzed many factors including geology, permeability of the target coal seams, and economics.
One of the important goals of the Proponent is to maximize the natural gas production while

minimizing surface disturbance and capital and operating expenses.

The WOGCC regulates well spacing for oil and gas projects. See Appendix D, Agency

Jurisdictions (Permits and Approvals). This agency strives to ensure maximum recovery of oil
and gas reserves. That is one of the reasons that coalbed natural gas wells are generally spaced
evenly within land sections; such spacing allows for uniform recovery of the gas resource. If wells

are spread too far apart, portions of the gas can be left un-recovered.

Many coalbed natural gas projects have tighter spacing than one well pad per 160 acres
proposed for the Seminoe Project. For example, the Powder River Basin in northeastern
Wyoming has well spacings of 80, 40 and even 20 acres. The tighter well spacing in this region is

dictated by the coal seam permeability and the general geology, where the coal seams are
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thicker and shallower, with relatively flat dips, as compared to the target coals of the Seminoe

Project.

The impacts of tighter well spacing were not analyzed for the Seminoe Road Project. This
alternative was considered but not analyzed given the current reasonable expectation from Pilot
Project results that the gas resources would be recovered by the wells at a spacing of one per
160 acres. If it is determined in the future that tighter spacing would be necessary, environmental
and NEPA analysis would be required to assess additional impacts.

2.10.3 On-site Centralized Power

Large on-site generators could be installed to provide permanent electric power to drive the on-
site compressors, as well as power the pumps at each well site. Similar to electric power
distribution in Alternative B, Proposed Action (see Section 2.4.9, Power), electric power would be
distributed to individual well pad sites from the centralized compressor areas via buried electric
utility lines.

The turbine generators would be run on either diesel or methane/propane. Initially, diesel fuel
would probably be transported to the Seminoe Road Project to operate the on-site generators.
However, once gas is produced at the site, the turbine generators would then be reconfigured to

operate on natural gas.

The use of large on-site generators for permanent project-wide electric power would require
additional operational and maintenance staff. Their use could also result in elevated noise levels
(both from operation of generators and increased traffic from fuel transport and extra staff),
increased air emissions (again from operator of generators [gaseous] and traffic [gaseous and
particulates]), increased visual impacts to Back Country Byway travelers, and extra traffic on
Carbon County Road 351 (fuel shipments and employees). Additional traffic would increase the
potential for wildlife collisions and possible accidents involving fuel spills. For these reasons, the
use of on-site generators for permanent project-wide electric power was eliminated from detailed
consideration in the EIS. The assessment of any environmental conflicts from the use of WAPA

electricity was considered to be outside the scope of this EIS.
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2.10.4 Individual Well Site Power Generation

Pumps at the Seminoe Road Pilot Project are currently powered by individual, propane-fueled
motors. This system provided the start-up power needed for the Pilot Project and required no
installation of electric utility lines. So far, this system has sufficed for Pilot Project operations.
Under this scenario, propane fuel must be regularly transported to each well site, and the

individual well site motors require prudent and routine monitoring and maintenance activities.

If this system were employed for the build-out, it would require over 1,200 individual motors/
generators to be located on the project site. Each motor would create gaseous emissions, as well
as require regular maintenance and fueling. Although produced natural gas could be used to run
these motors, initial start-up would require fuel to be delivered from a remote source. At the scale
proposed for development, and given the increased impacts expected under such a proposal,
electrification resolves most, if not all, resource conflicts in this context and makes further

consideration of permanent, individual well site power generation needless.

Given the logistics, operating and maintenance requirements, and possible air quality effects, this
alternative was eliminated from detailed consideration in the EIS. However, it should be noted
that the proposed action does allow for some small number of on-site power generation. See

Section 2.4.9, Power.

2.10.5 Alternative Energy Sources

In lieu of fossil fuel electric energy, such as that generated by the Jim Bridger coal-fired power
plant near Rock Springs, Wyoming, or hydro-electric energy such as produced at the Seminoe
and Kortes hydroelectric power stations on the North Platte River, wind and solar power sources
were considered for the Seminoe Road Project, but their use was eliminated from detailed
evaluation in this EIS. Use of these sources would still require a stable full-time back-up energy
source, such as electrification. Addition of these energy generation systems, while providing extra
energy to the grid, would not resolve environmental effects; rather, they would increase effects to

the environment, primarily due to surface disturbance.

Both wind and solar power require many acres of land and are visually obstructive. Wind turbo
blades are noisy, and they can kill birds and disturb livestock. Wind towers, like power line
structures, can also affect ground-nesting birds such as sage grouse. In addition, both wind and

solar power can only provide intermittent supplies, which would be unacceptable to the Seminoe
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Road Project where constant power would be required to supply compressors and well site

pumps.

2.10.6 Overhead Electric Distribution Lines

Electric distribution lines generally transmit electric loads of 13 kV or less; these would be the
type of lines needed to supply power to the individual well pads, the compressor facilities and

miscellaneous operational and maintenance facilities.

Electric distribution lines should be distinguished from electric transmission lines, which carry
higher voltage (>13 kV). As an example, the existing WAPA 115 kV line would be considered a
“transmission” line, as would the proposed line transmitting electricity from the WAPA line to the

proposed Seminoe Road Project substation.

Electric transmission lines are rarely buried given the problems of electrically insulating each
phase and dissipating the heat generated by the conductors. Underground transmission lines
require three-phase conductors to be encased separately in sealed piping systems with
constantly circulating oil or nitrogen for cooling. These pipes must be placed in thermal backfill to
transfer heat. Underground transmission lines are difficult to maintain, and, if problems occur,

power outages of several days or even weeks might be needed to locate and repair the system.

Overhead electric distribution lines could be installed to transmit electric power from either a
substation or an on-site generator to each individual well pad. Overhead lines would require
wooden or metal power pole structures. Although overhead electric distribution lines and
associated structures can be easily constructed, they are visually obstructive and can create
problems for wildlife, particularly electrocution of raptors and reduction or elimination of breeding
activities for sage grouse. The electric distribution lines could be constructed with a raptor proof
insulation, to prevent electrocution of raptors; however, the power structures (poles) would
provide convenient perches for raptors. Not only the presence of raptors on the poles but also
merely the presence of aboveground structures could affect ground-nesting birds such as sage

grouse.

Given visual effects and possible impacts to wildlife, along with the Proponent’s preference for
burying electric distribution lines, the construction of overhead electric distribution lines was

considered but eliminated from detailed evaluation in the EIS.
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2.10.7 Alternative Water Handling Systems

Handling and disposal of natural gas produced water are major and essential aspects of the
Seminoe Road Project. As part of BLM deliberations, the relative merits of the following water

handling alternatives were discussed:

Surface discharge to drainages (Alternative B - Proposed Action);

Surface discharge directly to Seminoe Reservoir and North Platte River (Alternative C);
Underground injection (Alternative D);

Irrigation;

Evaporation;

Piping to local municipalities and/or industries; and,

YV V ¥V VYV VYV V V

Misting towers.

Alternatives considered in detail in the EIS are surface discharge to drainages (Alternative B),
surface discharge directly to Seminoe Reservoir and North Platte River (Alternative C), and

underground water injection (Alternative D).

The remaining water handling systems were considered but eliminated from detailed evaluation

within the EIS. The reasons for this elimination are described in the following sections.

2.10.7.1 Irrigation

No irrigation has ever occurred in the EIS analysis area, and irrigation will not be carried forward
for detailed evaluation in this EIS. Irrigation would result in changes to the native environment,
modifying or eliminating vegetation communities currently present, and is not consistent with land
management planning in the RMP or the purpose and need for the Seminoe Road Project.
Irrigation would also be considered outside the scope of this EIS as no specific proposal for
irrigation has been submitted from private landowners or mineral lessees. If such a proposal
should come forward in the future, a separate environmental and NEPA analysis would be

required to address the specific proposal and to assess impacts.

Although irrigation may be technically feasible with natural gas produced water, the Wyoming
BLM presently does not allow irrigation on public lands. In addition, none of the private

landowners within the EIS analysis area want to invest in the type of irrigation system and
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associated management infrastructure required to ensure productive long-term irrigation.
Furthermore, the area’s soil chemistry is not conducive to irrigation. Soil amendments requiring
significant and costly land management techniques and resources would be needed to ensure
long-term soil productivity. In addition, natural gas produced water chemistry must also be
regularly analyzed and a water-conditioning facility would probably be required to regulate sodium

adsorption ratio (SAR) levels in the irrigation water.

2.10.7.2 Evaporation and/or Percolation Ponds

Evaporating natural gas produced water as the sole means of water handling at the Seminoe

Road Project was considered but eliminated from detailed evaluation.

Evaporation ponds would require an extensive expanse of area and cause large scale effects to
vegetation, which would be inconsistent with land management planning in the RMP. Shallow
ponds (5 to 10 feet deep), encompassing an estimated area of 3,000 to 4,000 acres, would be
needed to provide sufficient surface area to evaporate the large quantity of natural gas project
produced water. In addition, the ponds may need to cover even larger areas to have ample
volume to account for limited evaporation during freezing conditions. Further, the ponds would
probably require an elaborate and expensive spray system to further assist the evaporation
process. Water quality in the constructed evaporation and/or percolation ponds could deteriorate
over time due to evapo-concentration of salts. Use of large-scale evaporation and/or percolation
ponds would cause more effects (land disturbance, construction noise and air quality impacts,
elevated traffic, reduction in grazing area for livestock and habitat for wildlife, visual impacts, etc.)
than the analyzed alternatives and does not address unresolved resource conflicts from other

alternatives.

However, although evaporation as sole means of natural gas produced water is not practical, nor
feasible, there is the possibility of using the natural playas south of the Seminoe Reservoir for

some limited evaporation. The Proponent is requesting the use of the natural playas to store and
evaporate produced water. This system would be combined with a discharge program as outlined

in Section 2.4, Proposed Action (Alternative B).

2.10.7.3 Piping Water to Municipalities and/or Industries

Because the produced water at the Seminoe Road Project is expected to meet drinking water

standards, the Proponent approached several municipalities in close proximity to the project area
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and the Sinclair Oil Refinery about using water from the project, but the Proponent found no
interest at this time. It was thought that the towns of Sinclair, Rawlins and/or Hanna might put this

water to beneficial use to supplement their present water supply.

Under this alternative, a pipeline infrastructure would need to be developed to supply water to
these municipalities and the refinery, and modifications would be necessary to the existing water
treatment facilities. The availability of water for municipality or industrial purposes would be tied to
the Seminoe Road Project, which in turn would be subject to technical, regulatory, and
economical conditions that could cause fluctuation in water availability. Because of this, and the
availability of other water sources, the use of produced water from the Seminoe Road Project
gives uncertainty to municipalities and industry; therefore, little interest was shown by these

entities at the time they were approached by the Proponent.

Given the need for an expensive pipeline infrastructure, existing water plant modifications, the
uncertainty of supply, and the lack of interest, this alternative was eliminated from further

consideration.

2.10.7.4 Misting Towers

Produced water could be evaporated at the wellhead using misting towers. Misting towers are
essentially vertical pipes, up to 30 feet in height, with a spray head at the top. At the spray head,
nozzles produce a fine water mist, which would be adjusted to evaporate the water before it

reaches the ground.

Each individual well would require an infrastructure of these towers, spaced far enough apart so
that the water would not saturate the soil; however, salt would probably still be deposited on the
soil and could create salt loading problems that could change vegetation species composition.
Misting towers work best on hot and dry days, and lose effectiveness at night and during winter
conditions. As a result, misting towers can only be used in combination with another water

handling technique.

Misting towers require many acres of land, can be visually obstructive, may create surface
crusting and sealing of soil beneath the towers, given elevated salinity in produced water require
a backup system of water handling, and often operate with less than total efficiency and
effectiveness. For these reasons, their use has been eliminated from detailed consideration in
this EIS.
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2.10.8 Alternative Water Treatment Methods

Discharge of coalbed natural gas produced water in Wyoming is regulated by the Wyoming DEQ,
Water Quality Division, under provisions of an NPDES permit. Although the produced water at the
Seminoe Road Pilot Project meets NPDES discharge standards and requires little, if any,
treatment, the Proponent has installed and has the ability to use an aeration and filtration system,
when necessary at two of it's current NPDES discharge points. See Section 2.4.8, Produced

Water Management, and Appendix A, Proponent’s Project Description.

Existing water quality data for the Seminoe Road Project indicate that parameters of interest are
primarily dissolved iron and manganese. Any qualitative comparison of available water treatment
processes for produced water must be based on the specific characteristics of the water to be
treated and the effluent criteria to be achieved. Removal effectiveness, energy and chemical
requirements, by-products treatment and residual disposal requirements, operational simplicity,
and system reliability must be assessed as part of any water treatment system screening criteria.
Water treatment processes not evaluated in detail and eliminated from consideration are shown
on Table 2-2, Alternative Water Treatment Methods. In addition, a number of proprietary or
experimental processes have been reported for water treatment but are likewise not addressed in
the EIS.

Given expected water quality, none of the processes included in Table 2-3, Alternate Water
Treatment Methods, are currently expected to be needed for water treatment at the Seminoe
Road Project. Water treatment, when and if used, must ensure compliance with NPDES permit

requirements.

2.10.9 Sole Use of Existing Roads

Although approximately 300 miles of existing roads currently exist within the EIS
analysis area, nearly 100 miles of these roads are not in the proper position to access
the proposed well pad sites or of high enough quality to carry project related traffic. To
achieve the desired 160-acre spacing for development, an estimated 250 miles of new roads

must be constructed. In addition, most of the existing roads that can be used (~200 miles) in the
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Process

General
Effectiveness

Comparative Cost
(capital + operating
& maintenance)

Advantages

Disadvantages

Selective metal

Regenerate

lon Exchange Excellent Moderate - High . disposal, possible
treatment possible . .
reactive material
Reverse Osmosis Excellent Moderate - High Effectively removes Brine dlspo§al, low
most metals membrane life
Nanofiltration Good Moderate - High Easier to opera.te than Brine d|spo§a|, low
reverse 0smosis membrane life
Membrane life . .
improvement over Brine disposal,
Electrodialysis Excellent Moderate - High P . possible reactive
reverse osmosis and -
L material
nanofiltration
Limited
Granular Activated Good Moderate - High Low technolog_y, lower effectiveness; need
Carbon removal effectiveness to replace carbon
on frequent basis
Difficult operation,
Evaporation / Very effective. zero very costly, not
Distillation / Excellent High - Very High ery ’ proven on larger
o discharge ;
Crystallization scale, brine
disposal
Limited
. . . Stabilizes available effectiveness, metal
Electrolytic Varies Very High metals specific, high

energy cost

EIS analysis area are two-track roads that do not provide all-weather access. Therefore, even

though the existing footprint of these roads is used, they would be upgraded to an all-weather

condition so that personnel and equipment could access well pad sites on a year-round basis.

Given the impracticality of using only existing roads, and using those roads in their present state,

this alternative was eliminated from further consideration.

2.11 Comparison of Alternatives

Environmental impacts of each alternative are addressed in Chapter 4, Environmental Analysis.

Table 2-4, Summary of Impacts by Alternative for Each Issue, compares alternatives to the

issues identified in Chapter 1, Purpose of and Need for Action.
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Table 2-4, Summary of Impacts by Alternative for Each Issue’

November 2005

than Alternative B

Issue/Concern [  Alternative A | Alternative B | Alternative C | Alternative D
Air Quality
Pilot Project
Fugitive dust permitted with
emissions Wyoming DEQ Air 515 tons/year Same as Alternative Same as Alternative
PMio Quality Division; 120 tons/year B B
PM_5 impacts much less
than Alternative B.
Gaseous Pilot Project
emissions permitted b
NO Wyoming D)IIEQ Air igot tons/year 1,420 tons/year Same as Alternative
) L ons/year 42 tons/year
2 Quality Division; 30 tons/year 1,130 tons/year B
VOC impacts much less ’

Visibility effects to
Class | air sheds

visibility impacts
from all regional
sources including
both Atlantic Rim
and Seminoe
Road Projects

None expected

visibility impacts
greater than 1.0 dv
threshold for Bridger
& Popo Agie
Wilderness Areas in
western Wyoming.

Similar to Alternative
B

(Wilderness None expected Unlikely; below 0.5 Similar to Alternative Same as Alternative
Areas) by deciview (dv) level B B

Seminoe Road

Project

Cumulative 1 to 4 days per year

Same as Alternative
B

Cultural Resources

Impacts to cultural
and historic sites

None impacted: Pilot
Project cleared by
BLM and SHPO

16% of EIS analysis
area has been
previously surveyed
with results showing
approximately 1 site
per 80 acres. Based
on this ratio, it could
be projected that
1,700 sites could be
identified in entire EIS
analysis area, but
with less than 5%
direct disturbance,
avoidance of sites
highly likely.

Same as Alternative
B

Same as Alternative
B

Hydrology (Surface

and Ground Water)

Alterations to
downstream flow
rates

Produced water from
Pilot Project being
discharged directly
into Pool Table Draw
and tributaries.

A maximum
discharge rate of 35.5
acre-feet of water per
day (1,430 gpm)
would be added to the
hydrologic system.
This represents
approximately 5% of
the average January
low flow and 0.4% of
the average June
high flow of the North
Platte River into the
Seminoe Reservoir.
Discharging produced

Same as Alternative
B with no infiltration
losses in ephemeral
drainages as
produced water
discharged through
pipelines directly into
Seminoe Reservoir.
Beneficial use of
produced water for
downstream use.

None of the produced
water would be added
to downstream flow
rates; produced water
would be injected into
underground
formation (Dad
Sandstone).

No beneficial use of
produced water for
downstream use.
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Issue/Concern

Alternative A

Alternative B

Alternative C

Alternative D

water into EIS
analysis area
drainages would
result in an infiltration
loss of an estimated
2.9 gallons of water
per foot of drainage
length per day of flow.
Beneficial use of
produced water for
downstream use.

Erosion of
ephemeral
channels

Head cutting has
occurred in Pool
Table Draw both
above and below the
high water mark of
Seminoe Reservoir.
Mitigation measures
are underway above
the high water mark
of Seminoe
Reservoir. Peak
runoff in drainages
increased slightly
due to project-related
surface disturbances
in the watersheds.

Discharge of
produced water to
ephemeral drainages
would cause further
erosion in drainage
channels. Peak runoff
in drainages
increased slightly due
to project-related
surface disturbances
in the watersheds.

No additional erosion
as produced water
piped to Seminoe
Reservoir or North
Platte River. Peak
runoff in drainages
increased slightly due
to project-related
surface disturbances
in the watersheds.

No additional erosion
as produced water
injected into
underground
formation (Dad
Sandstone). Peak
runoff in drainages
increased slightly due
to project-related
surface disturbances
in the watersheds.

Impacts to water
chemistry in
Seminoe
Reservoir from
produced water

No water chemistry
changes have been
noted for Seminoe
Reservoir as a result
of Pilot Project.

Sodium levels could
increase from 42 mg/|
to 48 mg/l in Seminoe
Reservoir during low
flow month of January
and if drought
conditions recur.
During high flows,
natural dilution and
mixing effects would
essentially eliminate
any adverse effects.

Similar but the
potential to be slightly
higher than
Alternative B as
produced water
discharged directly
into Seminoe
Reservoir via
pipelines.

None; water would be
injected into
underground
formation (Dad
Sandstone)

Land Use

Total area
disturbed by initial
construction and
drilling activities

146 acres (1.8% of
8,320 acre Pilot
Project area)

6,174 acres (4.5% of
137,000 acre EIS
analysis area)

Similar to Alternative
B

Similar to Alternative
B

Total operational
disturbance area
following interim

69 acres (0.8% of
8,320 acre Pilot

2,349 acres (1.7% of
EIS analysis area)

Similar to Alternative
B

Similar to Alternative
B

reclamation Project area)
activities
Initial land
disturbance by
ownership Similar to Alternative

BLM 73 acres 3,014 acres Similar to Alternative B

: 73 acres 3,014 acres
Private B
0 acres 144 acres
State

Seminoe Road Gas Development Project
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Issue/Concern

Alternative A

Alternative B

Alternative C

Alternative D

Changes in future
land use

None; after
completion of Pilot
Project, the disturbed
area reclaimed to
pre-disturbance land
use as rangeland.

None: after 30-year
project life, the
operational disturbed
areas would be
reclaimed as
rangeland for
livestock grazing and
wildlife habitat.

Same as Alternative
B

Same as Alternative
B

Noise

Construction and
drilling noise
effects

Construction and
drilling completed.

Average construction
and drilling noise
estimated at 85 dBA
at 50 feet

Same as Alternative
B

Same as Alternative
B

Operational noise
effects from
surface facilities

Individual motors and
generators provide
power to well pumps
at Pilot Project and
they operate 24
hours per day,
creating 70 to 80
dBA at 50 feet.

Electrified option;
negligible noise at
well sites; electric
compressor noise at
50 to 60 dBA at 50
feet; if enclosed,
noise levels are
negligible.

Non-electric
alternative: gas
powered compressor
noise estimated at 80
to 90 dBA at 50 feet;
if in enclosed
structure, noise
estimated at 55 to 65
dBA at 50 feet from
structure.

Same as Alternative
B

Weeds

Spread of weeds

Weed infestation has
occurred at some
disturbed sites at
Pilot Project.

Potential for weed
infestations in some
disturbed sites is high
to very high.

Similar as Alternative
B

Same as Alternative
B

Public and Worker

Health and Safety

Potential
possibility of
accident that
would necessitate
an emergency
response

The probability of
accidents always
exists, but incident
level is expected to
remain low given
safety awareness
and safety protection
measures.

Potential for accidents
expected to be low,
but slightly greater
than Alternative A as
this alternative
contemplates full
project build-out.

Same as Alternative
B

Same as Alternative
B

Possible impact to
WAPA 115 kV
electric
transmission line

Pilot Project has not
caused any impacts
to this transmission

line.

Project would obtain
electricity from this
line. Road crossings
beneath line minimal
and perpendicular to
the line to avoid
impacts.

Non-electric
alternative; no
impacts to WAPA line
anticipated. Road
crossings beneath
line minimal at
perpendicular to line.

Same as Alternative
B

Recreation

Disruption to
undeveloped
recreational

opportunities

Public access to site
is limited by
checkerboard
ownership pattern.
Access to site from
private surface is
gated. Small extent
of Pilot Project has
not affected guided
hunting opportunities
in EIS analysis area.

Similar to Alternative
A in that public
access to site would
be limited. Guided
hunting experience in
EIS analysis area
would be diminished
given impacts to
wildlife and the
natural setting by
construction, drilling,
roads and well
facilities.

Similar to Alternative
B, but no produced
water is discharged
into surface drainage
channels. Temporary
(20 0 30 years
vegetation and wildlife
benefits would not
occur.

Similar to Alternative
B, but no produced
water is discharged
into surface drainage
channels. Temporary
(20 to 30 years)
vegetation and wildlife
benefits would not
occeur.
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Issue/Concern

Alternative A

Alternative B

Alternative C

Alternative D

Disruption to
developed
recreation
facilities

No direct effect; no
developed recreation
facilities exist in Pilot
Project area

No developed
recreation facilities
exist in EIS analysis
area; users of
Dugway Recreational
site may notice
increased traffic on
Carbon County Road
351; fisherman at
Coal Creek Bay area
could be indirectly
affected by
construction and
drilling activity.

Same as Alternative
B; fisherman at Coal
Creek Bay area would
be subject to higher
operational noise
levels than Alternative
B given gas-powered
facilities.

Same as Alternative
B

Possible impacts
to recreation
users of Country
Road 351
(Seminoe Road)
designated as
national Back
Country Byway.

Pilot project is visible
to visitors on the
Back Country Byway,
but it does not
dominate the view,
although it does not
attract attention from
viewpoints due to
coloration f facilities.

Similar to Alternative
A, but increased well
density and the
associated road
network would create
an industrial setting
along the Back
Country Byway.

Similar to Alternative
B, but additional noise
and emissions from
gas-powered facilities
would further degrade
the Back Country
Byway experience.

Similar to Alternative
B, but with the
incremental increase
of industrialization
associated with the
water re-injection
pumping facilities.

Disruption to
recreation at
Seminoe State
Park and at
Miracle Mile on
the North Platte
River

No direct effect. Pilot
Project is visible to
recreational users
traveling on Carbon
County Road 351.

Similar to Alternative
A with construction,
drilling, operational
facilities and roads
being noticeable to
travelers on Carbon
County Road 351. For
some travelers, the
feeling of solitude
could be diminished
from increased
project traffic.

Same as Alternative
B

Same as Alternative
B

Roads/Transportation

Road use and traffic

Maintenance
impacts to Carbon
County Road 351

Negligible as Carbon
County Road 351
has been recently
upgraded and traffic
to Pilot Project is
limited to operations
workers.

Construction to cause
50% increase in traffic
on Carbon County
Road 351; expect
increased
maintenance needs
for this road given
construction traffic to
involve more truck
traffic.

Same as Alternative
B

Same as Alternative
B

Potential for
accidents with
increased
construction and
operational traffic

Negligible — Pilot
Project only

With increase in traffic
on Carbon County
Road 351, the
possibility for project-
related traffic
accidents also
increases.

Same as
Alternative B

Same as Alternative
B

Seminoe Road Gas Development Project

2-43




Draft Environmental Impact Statement

November 2005

Issue/Concern

[ Alternative A

Alternative B

Alternative C

Alternative D

Socioeconomics

Projected project
life

Unknown; depends
on amount of time
needed to assess the
natural gas potential
of the site.

Construction and
drilling activities to
occur over 10-year
period. Total project
life estimated at 30
years.

Same as Alternative
B

Same as Alternative
B

taxes over 30-
year project life

B

Employment
Direct 50-110 - . - .
Indirect Not Estimated 40—88 Slmllar to Alternative Slmllar to Alternative
New Job 90— 198
Opportunities
Total estimated Similar but slightly Similar by slightly less
tax revenues over | Not applicable $480 million less than Alternative y SIghtly
: : than Alternative B
30-year project life B
Betimated ad Similar but slightly Similar but slightly
property Not applicable $121 million less than Alternative less than Alternative
taxes over 30- B B
year project life
Estimated
Wyoming Similar but slightly Similar but slightly
severance taxes Not applicable $90 million less than Alternative less than Alternative
over 30-year B B
project life
Estimated federal Similar but slightly Similar but slightly
Y Not applicable $186 million less than Alternative less than Alternative
over 30-year B B
project life
Estimated state
mineral royalties Similar but slightly Similar but slightly
from state . - . /
L Not applicable $3 million less than Alternative less than Alternative
administered
B B
lands over 30-
year project life
Estimated sales Similar but slightly Similar but slightly
and use taxes . - ! !
Not applicable $4 million less than Alternative less than Alternative
over 30-year B B
project life
Eetmated Similar but slightly Similar but slightly
corp Not applicable $35 million less than Alternative less than Alternative
income taxes over
” . B B
30-year project life
Estimated direct
and indirect Similar but slightly Similar but slightly
employee related Not applicable $ 41 million less than Alternative less than Alternative

B

Impacts to
Rawlins housing
utilities, public
service, and
present lifestyles

Very low as a result
of Pilot Project

Low. Carbon County
reports a vacancy
rate of over 1,000
units for sale or rent
(Rawlins has 500
vacant units). Peak
project demand for
Seminoe Project
estimated at 60 units,
with 25-30 units of
long-term demand.

Similar to Alternative
B

Similar to Alternative
B
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Issue/Concern

Alternative A

Alternative B

Alternative C

Alternative D

Soils

Potential for soil
erosion

No erodible soils
found in Pilot Project
area

Approximately 19% of
EIS analysis area
covered with erodible
soils; estimated 1,300
acres of erodible soils
to be disturbed.

Similar to Alternative
B

Similar to Alternative
B

Potential for

Channel head cutting
and erosion in Pool
Table Draw where

Discharge of
produced water in
drainage channels in
EIS analysis area

Channel
sedimentation
potential is low
because produced

Channel
sedimentation
potential is low
because produced

threatened and
endangered plant
species

plant species occur
in Pilot Project area.

species occur in the
EIS analysis area.

B

sedimentation produced water from | could contribute to water to be water to be injected
Pilot Project channel erosion and discharged directly into underground
discharged. down-channel into Seminoe “Dad Sandstone”

sedimentation. Reservoir. formation.

Revegetation . .

potential of Low to Moderate Low to Moderate Same as Alternative Same as Alternative

disturbed soils

Vegetation

Potential impacts

to U.S. Fish & None. No threatened | None. No threatened

Wildlife and endangered and endangered plant | Same as Alternative Same as Alternative

B

Potential impacts
to Wyoming BLM
sensitive plant
species

Persistent sepal
yellow cress only
BLM sensitive plant
species known to
occur in area.
Produced water
discharge in Pool
Table Draw may
enhance the
development of this
species, but effects
would be reversed
when water
discharge ceases.

Persistent sepal
yellow cress only BLM
sensitive plant species
known to occur in
area. Produced water
discharge in EIS
analysis area
drainages may
enhance the
development of this
species, but effects
would be reversed
when water discharge
ceases.

Low potential for
effects to Persistent
sepal yellow cress as
produced water
would be discharged
directly into Seminoe
Reservoir.

Low potential for
effects to Persistent
sepal yellow cress as
produced water would
be injected
underground.

Potential impacts
to wetlands and
riparian areas

Pilot Project road
and well pad
construction avoided
wetland and riparian
areas.

Potential impacts
would be minimal as
construction
disturbance would
avoid wetland and
riparian areas. Roads
would cross drainage
channels at right
angles.

Same as Alternative
B

Same as Alternative
B

Impacts to
vegetation in
drainages where
produced water is
discharged

Increased vegetative
cover and diversity of
wetland and riparian
species in Pool Table
Draw below
produced water
discharge points.
This would continue
until discharge
ceases.

Increase in vegetative
cover and diversity of
wetland and riparian
species drainages
where produced water
is discharged. This
would occur until
discharge ceases.
Long-term discharge
could cause increase
in salt tolerant
species.

None. Produced
water discharged
directly to Seminoe
Reservoir and North
Platte River.

None. Produced
water to be injected
underground.
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Issue/Concern | Alternative A

Alternative B

Alternative C

Alternative D

Visual Resources

No direct effects.

Impact to . .
Seminoe State P.'k.)t Project ngt
Park visible to Seminoe

State Park

recreationists _—
recreationists.

No direct effects.
Travelers of Carbon
County Road 351
may notice drilling
activities, as well as
well pads and roads
during project
operations. Boaters
on Seminoe
Reservoir may see
drill rig masts during
drilling activities

Same as Alternative
B

Same as Alternative
B

Travelers can see
some of the Pilot
Project facilities
adjacent to Carbon
County Road 351.

Impacts to
travelers from
Carbon County
Road 351

Travelers would be
able to observe
construction and well
drilling activities and
operational well
installations and
roads adjacent to
Carbon County Road
351. Facilities that
draw the attention of
the viewer from
Carbon County Road
351 would exceed
VRM Class Il
objectives.

Same as Alternative
B

Same as Alternative
B

Portions of Pilot
Project visible from
ridges of Seminoe
Mountains but view
would be visible from
nearly 10 miles
away, which would
diminish the visual
impacts.

Impacts from
Bennett Mountain
Wilderness Study
Area

Portions of the project
activities within the
EIS analysis area
would be visible from
ridges of Seminoe
Mountains but view
would be from nearly
10 miles away, which
would diminish the
visual impacts.

Same as Alternative
B

Same as Alternative
B

Wildlife (Terrestrial)

Loss of 69 acres of
wildlife habitat during
Pilot Project
operations. Habitat to
be restored with
reclamation after
cessation of Pilot
Project operations.

Impacts to wildlife
habitat

Loss of 2,321 acres of
wildlife habitat during
long-term operations
(1.7% of EIS analysis
area). Habitat to be
restored after
cessation of
operations in 30 yrs.

Similar to Alternative
B

Similar to Alternative
B

No sage grouse leks
in Pilot Project area
and no sagebrush
habitat directly
disturbed.

Impacts to sage
grouse

No direct disturbance
in 0.25- mile radius of
known sage grouse
leks in the EIS
analysis area. Nearly
3,000 acres of
sagebrush habitat
would be disturbed,
with approximately
half of the habitat
within 2—mile radius
of sage grouse leks.

Same as Alternative
B

Same as Alternative
B
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Issue/Concern Alternative A Alternative B Alternative C Alternative D

Project development
would cause loss of
approximately 850

Pilot Proiect acres of the estimated

disturbetjj 43,000 acres of this

approximately 146 hab:tat. in the EIS 30

acres of mountain ana y&s_are:ifoverzo/

Impacts to plover habitat, but 77 year project life (a 2% Same as Alternative Same as Alternative

mountain plover

acres of that
disturbance has
been reclaimed and
returned to mountain
plover habitat.

loss in mountain
plover habitat).
However, interim
reclamation to
grasses of nearly
4,000 acres of
disturbance would
increase mountain
plover habitat.

B

B

Impacts to prairie
dogs

Impacts similar to
mountain plover
impacts under
Alternative A.

Impacts similar to
mountain plover
impacts under
Alternative B.

Same as
Alternative B

Same as Alternative
B

Impacts to
pronghorn

No crucial
winter/yearlong
pronghorn habitat in
the Pilot Project
area; however,
displacement of the
species during
construction and
drilling. Pronghorn
seem to be
habituating to Pilot
Project operations
traffic and human
presence.

Approximately 9,500
acres of crucial
winter/yearlong
pronghorn habitat in
the EIS analysis area;
some displacement of
the species expected
in areas adjacent to
construction and
drilling. Pronghorn
expected to habituate
to operations traffic
and human presence.

Same as Alternative
B

Same as Alternative
B

Impacts to mule
deer

No crucial winter
mule deer range in
the Pilot Project
area; however,
displacement of the
species during
construction and
drilling. Mule deer
seem to be
habituating to Pilot
Project operations
traffic and human
presence.

No crucial winter mule
deer range in the EIS
analysis area;
however,
displacement of the
species expected in
areas adjacent to
construction and
drilling. Mule deer
expected to habituate
to operations traffic
and human presence.

Same as Alternative
B

Same as Alternative
B

Impacts to
ferruginous hawks

Ferruginous hawk
generally avoids
human activity and
presence so
construction and
development likely to
reduce foraging
habitat.

Same as Alternative
A but extended to the
entire EIS analysis
area.

Same as Alternative
B

Same as Alternative
B
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Issue/Concern

Alternative A

Alternative B

Alternative C

Alternative D

Impacts to black-
footed ferret

No black-footed
ferrets sighted made
within and
surrounding Pilot
Project during
surveys in 2000,
2001, 2002 and
2003. No impacts to
this species

Black-footed surveys
would continue to be
conducted in white-
tailed prairie dog
towns greater than
200 acres in size.
Based on surveys
conducted from 2000
to 2003, no black-
footed ferrets have
been sighted. Not
likely to adversely
affect this species

Same as Alternative
B

Same as Alternative
B

Impacts to bald
eagles

No nesting or winter
roosting habitat
found in Pilot Project
area. Some nesting
and nesting habitat
found along North
Platte River South of
Pilot Project area.
Bald eagles may fly
over area but no
impacts expected to
this species as a
result of operations.

Some nesting and
winter roosting habitat
found along North
Platte River within
and adjacent to the
EIS analysis area.
Federal laws and
regulations prohibit
any disturbance to
within a 1-mile radius
of nesting sites. Bald
eagles may fly over
area but no impacts
expected to this
species as a result of
operations.

Same as Alternative
B

Same as Alternative
B

Impacts to North
Platte River
species such as
whooping crane,
least tern, pallid
sturgeon, Eskimo
curlew and piping
plover

No suitable habitat
for these species
within or surrounding
the Pilot Project
area. No water
deletions to affect
these species.

No suitable habitat for
these species within
or surrounding the
EIS analysis area. No
water depletions to
affect these species.
Discharge of
produced water to
area drainages could
provide extra water to
benefit these
downstream species.

No suitable habitat for
these species within
or surrounding the
EIS analysis area. No
water depletions to
affect these species.
Discharge of
produced water to
Seminoe Reservoir
could provide extra
water to benefit these
downstream species.

No suitable habitat for
these species within
or surrounding the
EIS analysis area. No
water depletions to
affect these species.

Notes:

1. This table summarizes the potential impacts of the alternatives. Environmental impacts of each alternative
are described in detail in Chapter 4, Environmental Consequences. This table also compares alternatives to
the issue used to develop alternatives and those issues identified as being important to assess the impacts
of the alternatives. Issues are identified in Chapter 1, Purpose of and Need for Action. When reviewing
specific alternative actions, please note that there may be some minor differences in acres and volumes.
These differences are due to rounding and are not important to the descriptions of the actions or their effects.
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Chapter 3 - Affected Environment

This chapter describes the existing condition of the EIS analysis area and is provided to assist the
reviewer in understanding the environmental consequences presented for each resource in
Chapter 4, Environmental Consequences. The discussions are separated into individual resource
topics such as air quality, soils, geology, surface water, ground water, etc. Resource specialists
compiled existing and available information and, as appropriate, conducted on-the-ground surveys
of the EIS analysis area.

The EIS analysis area is the specific area within which proposed surface disturbance and
development activities would occur. The study area is the area where direct and indirect effects to
a specific resource would occur. For certain resources, such as soils and vegetation, the study
area was considered to be the area of potential direct disturbance. For other resources, such as
wildlife, transportation and socioeconomics, a broader study area was utilized to account for the

potential off-site effects related to these resource categories.

3.1 Air Quality/Climate
3.1.1 Regional Climate

The EIS analysis area is located in a semi-arid, steppe (dry and cold), mid-continental climate

regime typified by dry windy conditions, limited rainfall, and long cold winters.

Temperature and precipitation data for the Seminoe Dam and for the Rawlins airport are listed in
Table 3.1-1, Temperature and Precipitation Data. Seminoe Dam is located approximately 7
miles north of the EIS analysis area, while the Rawlins airport is located about 12 miles southeast

of the EIS analysis area. See Figure 19, Regional Activity.

Annual mean temperatures in this region of south-central Wyoming range from a low of about
13°F in January to a high near 85°F in July. Prolonged cold conditions are frequent in the winter,
with temperatures plunging below 0°F. Conversely, summertime temperatures can climb above
100°F.
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Table 3.1-1, Temperature and Precipitation Data for Rawlins, Wyoming
Mean Temperature (°F)
Month Daily Max . Daily Min : Mean .
. Rawlins . Rawlins . Rawlins
Seminoe Dam . Seminoe Dam . Seminoe Dam .
Airport Airport Airport
January 30.0 33.4 12.5 12.5 21.3 23.0
February 33.6 37.1 15.1 15.1 24.6 26.1
March 40.6 45.5 19.7 22.1 33.0 33.8
April 52.8 55.1 28.3 28.0 41.0 41.6
May 63.7 65.7 374 36.1 50.8 50.9
June 75.0 77.9 46.8 44.6 61.8 61.3
July 83.6 85.3 53.8 50.5 68.6 67.9
August 81.5 83.8 52.0 49.2 67.1 66.5
September 71.3 73.3 42.7 40.5 57.1 56.9
October 57.8 59.8 32.9 31.1 45.4 45.5
November 41.4 42.9 22.6 20.1 31.7 31.5
December 32.3 34.6 15.3 13.5 23.7 241
ANNUAL 55.3 57.9 31.6 30.3 43.8 441
Precipitation (inches)
M Mean Total As Snowfall Mean Snow Dept
onth - - -
. Rawlins . Rawlins . Rawlins
Seminoe Dam . Seminoe Dam . Seminoe Dam .
Airport Airport Airport
January 0.53 0.56 3.5 9.0 4 3
February 0.65 0.52 5.9 7.7 5 2
March 1.09 0.65 4.5 8.3 2 1
April 1.62 1.06 1.4 7.3 0 Trace
May 2.12 1.49 0.4 1.6 0 Trace
June 1.39 0.93 0.3 0.3 0 Trace
July 0.96 0.90 0.0 0.0 0 0
August 0.75 0.81 0.0 0.0 0 0
September 0.97 0.82 0.2 0.8 0 Trace
October 1.13 0.86 1.6 4.2 0 Trace
November 0.92 0.65 3.7 9.7 1 1
December 0.65 0.49 4.2 8.4 3 2
ANNUAL 12.78 9.74 26.0 57.3 - -

Source: Western Regional Climate Center. Period of record for both stations used in this table is 1971-2000. Seminoe
Dam station is in Carbon County at an elevation of 6,838 feet (Latitude 42° 09’N, Longitude 106 °55’'W). The Rawlins
Municipal Airport Station is in Carbon County at an elevation of 6,736 feet (Latitude 41°48’N, Longitude 107°12'W).

Annual precipitation typically ranges around 10 to 13 inches, with highest monthly amounts

occurring in May. Snowfall is variable, and patterns are influenced by wind and topography and

have an effect on vegetation, wildlife, hydrology and human activities. Summertime rain (June

through August) is sporadic, often associated with passing thunderstorms, which can be locally

intense.

Wind directions can vary in this region, but the predominant wind direction is west to east as

illustrated on Figure 21, Wind Rose — Rawlins, Wyoming. Wind roses depict the joint frequency

of occurrence, in percentage, of wind speed and direction categories for a particular location and

time period. The radials of the wind rose indicate the direction from which the wind is blowing. The

length of the radials indicates the frequency of occurrence for that direction for certain wind speed
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classes. The annual-average wind speed for this area ranges between 10 to 15 miles per hour

(mph); with gusts frequently above 30 mph. Calm conditions rarely occur.

3.1.2 Ambient Air Quality Standards
The Federal Clean Air Act requires the EPA to set ambient air quality standards (AAQS) to protect

public health and welfare. These standards were developed to protect public health (primary

standards) with a margin of safety. EPA also has specified secondary standards that are more

restrictive than the primary standard in instances when a primary standard does not adequately

protect public property or resources (for example, ensuring that dust concentrations are low

enough to prevent damage to crops or soiling of buildings). Further, the state of Wyoming has

adopted ambient standards for SO, and H,S that are more restrictive than EPA’s limits.

The Prevention of Significant Deterioration (PSD) program set forth by 40 CFR 52.21 is designed

to prevent the deterioration of air quality to the AAQS levels. EPA has established ambient air

increments for selected air pollutants that limit incremental concentration increases of the

selected pollutants. The allowable increments vary in magnitude depending upon the classification
of the region regulated. Special areas that warrant greater protection, such as national parks and
wilderness areas, are classified as Class | areas. Class |l areas generally have less restrictive air
quality standards that allow possible development. Applicable AAQS and ambient air increments

are listed in Table 3.1-2, Ambient Air Quality Standards.

Table 3.1-2, Ambient Air Quality Standards and Air Increments (ug/m°)

Ambient Air Quality Standards

PSD Ambient Air Increment

Pollutant Averaging Time National Wyoming Class | | Class Il
co 1-hour 40,000 40,000 None
8-hour 10,000 10,000
NO, Annual 100 100 25 | 25
0s 1-hour 235 235 None
8-hour 157 157
PMo 24-hour 150 150 8 30
Annual 50 50 4 17
24-hour 65 65
PMzs Annual 15 15 None
3-hour 1,300 1,300 25 512
SO, 24-hour 365 260 5 91
Annual 80 60 2 20

3.1.3 Regional Air Quality

No air quality monitoring has been conducted within the EIS analysis area. However, air quality

constituents that have been measured throughout the region indicate that existing air quality in
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south-central Wyoming is generally good and achieves all state and national AAQS. Regional air
quality data representative of the EIS analysis area is summarized in Table 3.1-3,

Representative Background Ambient Air Concentrations.

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 (kilograms per hectare per year). Air pollutants are
deposited by wet deposition (precipitation) and dry deposition (gravitational settling of pollutants).

Table 3.1-3, Representative Background Ambient Air Concentrations (pg/m®)

Pollutant Averaging Period Measured Background Concentration
co' 1-hour 3,336
8-hour 1,381
NO, ® Annual 3.4
0,° 1-hour 169
8-hour 147
4 24-hour 33
PMio Annual 16
4 24-hour 13
PMzs Annual 5
3-hour 132
S0, * 24-hour 43
Annual 9
Notes:
1. Data collected by Amoco at Ryckman Creek for an 8-month period during 1978-1979 as
summarized in the Rile Ridge EIS (BLM 1983)
2. Data collected at the Green River Basin Visibility Study Site, Green River, Wyoming, between
January and December 2001 (Air Resource Specialists 2002)
3. Data collected at the Green River Basin Visibility Study Site, Green River, Wyoming, between
June 10, 1998 and December 31, 2001 (Air Resource Specialists 2002)
4. Data collected by Wyoming DEQ, Air Quality Division at the Emerson Building, Cheyenne,
Wyoming, for Year 2001. Second highest concentrations are listed for 24-hour averages
5. Data collected at the LaBarge Study Area, Northwest Pipeline Craven Creek Site, 1982-1983

Total deposition (wet and dry) reported as total sulfur and total nitrogen deposition for each of
these sites for year 2001 is provided in Table 3.1-4, 2001 Measured Acid Deposition Data

(kg/ha-yr).

Table 3.1-4, 2001 Measured Acid Deposition Data (kg/ha-yr)

Site Location Nitrogen Deposition Sulfur Deposition
Pinedale 1.6 0.8
Centennial/Brooklyn Lake 7.5 2.8

Total deposition levels of concern (LOC) have been estimated for several areas, including the
Bridger Wilderness Area. The “red line” LOC is defined as the total deposition that the area can

tolerate and the “green line” LOC is defined as the acceptable level of total deposition. Cumulative
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impacts plus background are compared to these LOCs. The Bridger Wilderness nitrogen
deposition red line LOC is 10 kg/ha-yr and nitrogen deposition green line LOC is 3-5 kg/ha-yr. The
Bridger Wilderness sulfur deposition red line LOC is 20 kg/ha-yr and sulfur deposition green line is
5 kg/ha-yr.

The levels of concern used for comparison in the deposition analysis have been a topic of
discussion between the BLM and the Forest Service for the past few years. The Forest Service
has expressed some concern that the LOC values are too high; but this agency has not, however,
provided input as to what values would be more acceptable. These LOC values are presently the
only comparison values available and have been in use for most acid deposition analyses
conducted since the mid 1990s.

Site-specific lake chemistry background data (pH, acid neutralizing capacity, elemental
concentrations, etc.) have been collected by the U.S. Geological Survey (Water Quality Division)
in several high mountain lakes within wilderness areas in Wyoming and northern Colorado. Lake
acidification is measured in terms of change in acid neutralizing capacity (ANC), which is the
lake’s buffering capacity to resist acidification from atmospheric deposition of acid compounds
such as sulfates and nitrates. Measured baseline ANC data for sensitive lakes within the
cumulative study domain are provided in Table 3.1-5, Monitored Background Conditions at
Sensitive Lakes.

Table 3.1-5, Monitored Background Conditions at Sensitive Lakes

- . Background ANC Number of Period of
Sensitive Lake Lake Location (peq/l) Samples Monitoring
Black Joe Lake Bridger Wilderness Area 67.0 61 1984-2003
Deep Lake Popo Agie Wilderness Area 59.9 58 1984-2003
Hobbs Lake Bridger Wilderness Area 69.9 65 1984-2003
Lazy Boy Lake Bridger Wilderness Area 18.8 1 1997
Upper Frozen Lake Bridger Wilderness Area 5.0 6 1997-2003
Ross Lake Fitzpatrick Wilderness Area 53.5 44 1988-2003
. Glacier Lakes Ecosystem )
West Glacier Lake Experiments Sites (GLEES) 352 14 1988-1996
Lake Elbert Mount Zirkel Wilderness Area 51.9 55 1985-2003
Seven Lakes Mount Zirkel Wilderness Area 36.2 55 1985-2003
Summit Lake Mount Zirkel Wilderness Area 47.3 95 1985-2003
[Oper Saddiebag | popo Agie Wilderess Area 55.5 43 1989-2003
Island Lake Rawah Wilderness Area 68.7 15 1996-2002
Kelly Lake Rawah Wilderness Area 181.1 13 1995-2202
Rawah #4 Lake Rawah Wilderness Area 41.2 13 1996-2002
Note:
1. 10" Percentile Lowest ANC values reported. Values provided by Terry Svalberg U.S. Forest Service.
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Lakes with ANC values ranging from 25 to 100 microequivalents per liter (ueqg/l) are considered to
be sensitive to atmospheric deposition, lakes with ANC values ranging from 10 to 20 peq/l are
considered very sensitive, and lakes with ANC values less than 10 peq/l are considered extremely

sensitive.

The Forest Service has identified specific “Level of Acceptable Change” (LAC) values, which are
used to evaluate potential air quality impacts from deposition within their wilderness areas (USFS
2000). The Forest Service has identified a LAC of no greater than 1 peg/l change in ANC (from
human causes) for lakes with existing ANC levels less than 25 peg/l. A limit of 10% change in
ANC reduction was adopted for lakes with existing ANC greater than 25 peg/I.

The EIS analysis area is located in the Hanna Basin, in an area known as the Laramie Air Basin,
which includes much of south-central Wyoming. This basin is bordered by the Wyoming-Colorado
state line to the south, the Laramie Mountains to the east, the Granite Mountains to the north, and
the Great Divide Basin to the west. Air transport from the west and southwest dominates in level
terrain areas, and dispersion results from unstable conditions induced by surface heating during
the day. Conditions generally stabilize at night as air temperatures cool.

The EIS analysis area is located within a PSD Class Il area, where the release of limited
concentrations of certain pollutants is permitted as long as the AAQS are maintained, and
modeled concentrations of increment-consuming sources are below stipulated PSD Class Il

increments.

The nearest PSD Class | area (an area where little air quality deterioration is allowed) is the
Savage Run Wilderness Area, located approximately 47 miles south-southeast of the EIS analysis
area. Another PSD Class | area in the region is the Mount Zirkel Wilderness Area, located in
northern Colorado about 57 miles south of the EIS analysis area. The proximity of the proposed
Seminoe Road Project to Class | areas is shown on Figure 20, Air Quality Modeling Domain.

3.1.4 Air Permitting Requirements for Industrial Sources

Wyoming industrial sources must secure a Construction Permit as required by Wyoming Air
Quality Regulations, Chapter 6, Section 2 from the Wyoming DEQ, Air Quality Division prior to
commencing construction of any source that has the potential to emit regulated air pollutants (see

Appendix D, Agency Jurisdictions (Permits and Approvals).
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The Wyoming DEQ, Air Quality Division imposes stringent requirements for large industrial
sources under a PSD program. PSD permitting applies only to projects that emit 250 tons per year
or more of PM;o, NOy, CO, SO, or other regulated air pollutants from stationary, non-fugitive
sources. Non-fugitive sources are air pollutants that are typically emitted to the atmosphere
through a vent or stack. The Seminoe Road Project is not expected to be subject to PSD

permitting regulations because non-fugitive emissions would be low.

3.2 Soils

Information for the soils occurring to the north and west of the North Platte River and Seminoe
Reservoir was provided by the BLM office in Rawlins, Wyoming (Foley 2002, Foley 2004, Simons
2003). (See Figure 22, Soils Map.) The information collected from the BLM included a general
soils map providing an overview of the general soils present, a more detailed Order 3 soils map,
and map unit and pedon descriptions. An interpretations table was also provided by the BLM
depicting ratings for the majority of the map units occurring within the entire project area with
respect to runoff potentials, water and wind erosion hazards, and the presence of elevated salt
and sodium levels. This table provided the basic information used to identify and characterize
potentially sensitive soils (saline/sodic, shallow, and highly erodible soils) on site.

Soil maps, map unit descriptions, and pedon descriptions for the remainder of the project area
were provided by the Natural Resources Conservation Service (NRCS) (Cox 2004). Pertinent
maps and descriptions on file in the NRCS Office in Saratoga, Wyoming were copied and the map
unit boundaries drawn on a project map. The data gathered were the result of various contract soil
surveys managed by the NRCS and remain unpublished at this time. For the area south of
Seminoe Reservoir where no surveys had been conducted, existing soils data and mapping were
used to interpolate the soil map units that could occur within this area.

The following section was based on the maps and data collected from these sources. Soll
chemical and physical characteristics related to impact assessment, mitigation planning, and
potential revegetation success are stressed. Appendix N, Soils and Vegetation Information,
supports this discussion and identifies the map units overlying a majority of the project area
across the dominant topographic features.
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3.21 General Soil Characteristics

Soils range from shallow to deep with shallow soils dominating ridges, residual uplands, hills, and
knolls. Deeper soils are most common on terraces, alluvial fans, floodplains, and bottomlands.

Surficial textures are generally sandy and loamy in nature. Heavy clay textures are uncommon.
High profile coarse fragment contents are usually limited to soils overlying ridge, uplift, and similar
topographic features.

The soils are typically alkaline with pH values of 7.5 to 8.8. High alkalinity, coupled with high soil
salinity values, is a common condition associated with alluvial fans, bottomland, drainage bottom,
pediment, and some upland topographic features. Saline soil profiles are more common in the
northern portion of the EIS analysis area.

Available water capacities range from low to high depending upon soil depth and texture, with
effective rooting depths following a similar pattern. Water erosion hazards range from slight to
severe. With moderate to severe ratings most common, wind erosion hazards are typically
moderate, although a number of the soils are subject to higher hazards.

No prime farmland soil units occur in the EIS analysis area (Cox 2004).

Soils classed as “sensitive” include soils having physical or chemical characteristics that could
inhibit the revegetation of sites disturbed by construction or operational activities. Such soils
include saline/sodic soils, soils overlying steep slopes, shallow, and highly erodible soils. These
soils are described later in this section. It should be noted that the acreage calculations developed
were based essentially on worst-case interpretations pertaining to soil mapping units as a whole.
For example, a map unit made up of two soils, one of which is deep and one shallow, would have
been classed as shallow in its entirety thereby skewing the map to display a worst-case scenario.
This approach was unavoidable given the baseline data, map unit interpretations, and map scales
available.

3.2.2 Saline/sodic Soils

Saline and sodic soils typically occur on alluvial fans, terraces, bottomlands, and some residual

uplands and pediment formations. Figure 23, Saline and Sodic Soils depicts areas overlain by
soil map units that contain all or in part, soils that may be classed as saline and/or sodic. Saline

soils are characterized by increased levels of soluble calcium, magnesium, and sodium salts
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resulting in electrical conductivities (ECs) greater than 4.0 milliohms per centimeter. These
conditions result in droughty soils due to the salt compounds present that absorb soil moisture or
otherwise render soil moisture unavailable to plant species. Sodic soils are typified by high levels
of exchangeable sodium in the soil complex. Soils classed as sodic have SARs of 12 (unitless
value) or greater. Increased soil sodium levels can cause soil particles to disperse resulting in
reduced soil infiltration and permeability, particularly during wetting and drying cycles, resulting in
a droughty seedbed with limited air exchange. These effects are most prevalent, and have the
greatest negative impact on plant growth, when occurring in fine textured soils having high clay
percentages.

Saline and sodic soils can form as a result of the weathering of parent materials high in salts or
sodium or as a result of the deposition of these chemical constituents via sedimentation, overland
flows, or flooding. Although neither salt nor sodium are toxic to plants, per se, high levels of either
can reduce plant establishment, growth, and productivity, as well as limit the variety of plant
species adapted to such conditions.

The revegetation potential of saline and sodic soils is directly related to the level of salts and
sodium in the soil complex, as well as to soil texture, depth, moisture regime, etc.; higher levels
generally, the lower the potential for the soil to support a diverse, productive plant community.

3.2.3 Shallow Soils

Shallow soils are generally characterized by a depth of 20 inches or less to bedrock or other
layers incapable of serving as a growth medium. These soils have developed in association with
steeper slope topographic positions and in conjunction with less weatherable parent material
formations on low ridges, residual/sloping uplands, undulating hills, and low knolls. (Figure 25,
Shallow Soils). Shallow soils are not typical of alluvial fans, pediments, terraces, and
bottomlands. Shallow soils, by definition, are characterized by shallow rooting depths having
limited fertility levels and low available water holding capacities. Overall, the revegetation
potentials for shallow soils are considered to be limited given the edaphic characteristics noted.
Mitigation techniques do exist whereby revegetation constraints associated with this soil condition

can be reduced or overcome.
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3.24 Soils Overlying Steep (> 25 Percent) Slopes)

Soils overlying steep slopes are depicted on Figure 24, Steep Slope Soils. Steep slopes of the
project area are typically found in association with ridge, rolling upland and prominent uplift
formations. While soil depths ranging from shallow to moderately deep may occur across steeper
slopes, shallow to very shallow soils are the norm. Soil depths on steep slopes are limited by a
variety of factors including shallow depths to bedrock, as noted above, and increased surface
runoff and erosion potentials. Shallow soil map units on steeper slopes may also include surface
rock exposures and rock outcrop formations having little to no soil cover. Further, soils on steeper
slopes may contain a higher percentage of coarse fragments (gravels, cobbles, and stones)
throughout the profile. These characteristics, acting individually or in concert, serve to limit the
revegetation potential of steep slope sites by limiting soil fertility and the soil moisture available for
plant establishment and growth. Steep slope conditions may also limit soil salvage and handing
efficiencies as well as the application of desirable revegetation techniques.

3.2.5 Highly Erodible Soils

Highly erodible soils include those soil map units, all or in part, that are considered to have severe
susceptibilities to the erosive forces of wind and/or water (Figure 26, Erodible Soils). Wind
erosion susceptibility is a function of soil structure, surface roughness, wind speed and direction,
soil moisture, “field” length, and vegetative cover. A dry soil supporting little in the way of
vegetation and having a sandy surface texture overlying a long, smooth unbroken topography
would typically be considered to have a severe wind erosion potential. Conversely, a moist clay
loam-textured soil supporting a dense stand of vegetation across a rough surface topography
would typically be considered to have a slight susceptibility to wind erosion. The soil map units of
the project area exhibit, in the main, moderate wind erosion susceptibilities. Soil map units having
severe susceptibilities are somewhat rare across the project area.

Water erosion is a function of precipitation regimes, soil surface physical characteristics (texture,
structure, coarse fragment content), slope angle and length, vegetation cover, and any practices or
natural features that promote soil stability. A silty soil overlying a long, steep, sparsely vegetated slope
would be considered to have a severe water erosion hazard. A loam soil, supporting a dense stand of
vegetation and overlying a nearly level slope broken by an undulating topography would typically have
a slight erosion hazard. A partial surface cover of gravels reducing the percent of exposed soil would,

in turn, further reduce susceptibility. The likelihood of water erosion occurring to the greatest extent is
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correlated with the spring snowmelt period and intense summer thunderstorms that give rise to
increased runoff and flooding. Soil map units having, all or in part, severe water erosion potentials are
common across the proposed project area and generally correlate with high runoff potentials.

Revegetation potentials of soils having high erosion susceptibilities are considered to be low to
moderate under ideal erosion - inducing conditions. However, conservation practices can be
employed that dramatically reduce susceptibilities and underscore the positive chemical and
physical characteristics of impacted soil map units.

3.2.6 Areas of Sensitive Soil Concentrations

Areas within the project boundaries exhibiting a combination of saline/sodic soil characteristics,
shallow soil depths, and severe erosion potentials are depicted on Figure 27, Areas of Sensitive
Soil Concentrations. The revegetation potentials of such sites are constrained by a combination
of these three sensitive soil characteristics. Mitigation of such sites would require that soil
handling and revegetation techniques designed to address all of these constraints be employed to
achieve revegetation goals and objectives.

3.2.7 Cryptobiotic Soils

Cryptobiotic soils have recently become of greater concern to the BLM in terms of the ability of
these types of soils to stabilize essentially undisturbed soil surfaces and enhance the growth of
plant species in semi-arid areas. The EIS analysis area has not been inventoried for cryptobiotic
soils, but they are found throughout semi-arid areas of the western U.S., often in association with
pinyon-juniper vegetation. The EIS analysis area has very limited juniper vegetation. See Section
3.6.11, Juniper.

Cryptobiotic soils are biological soil crusts typically composed of cyanobacteria, green algae,
lichens, mosses, microfungi and other bacteria (Beinap et al 2001). These crusts resemble a
rough “carpet” on the surface of the soil, which reduces wind and water erosion, fixes nitrogen,
and adds to the soil organic matter (Eldridge and Green 1994). The soil crust is essentially a
matrix of bacteria and other organic matter that binds soil particles together (Beinap 1995).

3.3 Geology

The characteristics of the geology, specifically the coal seam deposits, dictate the most
economical and practical method of coalbed natural gas development in the EIS analysis area.
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Geologic data and the interpretations form the basis for gas extraction by providing coal seam
location and general geologic structure data (such as strike, dip, faults, fracture patterns, etc.).

3.3.1 General Geology

The EIS analysis area is situated in the western portion of the Hanna Basin. The Shirley and
Seminoe mountains bound the northern part of the basin; the St. Mary’s and Pass Creek
anticlines form the southern edge of the basin, the Rawlins Uplift bounds the basin on the west,
and the eastern margin of the basin is defined by the Simpson Ridge anticline that separates the
Hanna Basin from the Carbon Basin.

The geology at the site is shown on Figure 28, Regional Geology and includes a thick sequence
of sedimentary rocks as shown on Figure 29, General Stratigraphic Column and Geoloaic

Cross-Section A-A’.

The targeted zones for natural gas extraction in the EIS analysis area include the deeper
Mesaverde coals and the shallower Medicine Bow/Fox Hills coals. See Fiaure 29, General
Stratiaraphic Column and Geolodaic Cross-Section A-A’.

Productive windows of natural gas extraction range from depths of 500 to 14,000 feet for the
Mesaverde coals, with production depths of 500 to 10,000 feet for the overlying Medicine Bow/Fox
Hills coals. The apparent duplication of production horizons is due to the locally steep dip of the
Cretaceous age formations, which plunge east into the Hanna Basin at dips of 10 to 15 degrees.
Both sets of coal targets outcrop at different points on the surface near the western edge of the
Hanna Basin and rapidly dip to over 30,000 feet just 25 miles east of the outcrop.

Faulting is common within the Hanna Basin. A major thrust fault separates the Hanna Basin from
the pre-Cambrian rocks to the north. Faults within the EIS analysis area are typically normal faults
with a northerly trend. See Figure 28, Regional Geology. Cross faulting between major trending
fault systems is also common, and major faults typically occur within 500 feet of one another.

3.3.2 Geologic Hazards

The seismic activity potential at the EIS analysis area is considered low. Twenty-five magnitude
2.0 or greater earthquakes have been recorded in Carbon County (Case et al. 2002). Most of the
recorded earthquakes occurred in the 1970’s. The most recent earthquake in the region was
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recorded in February 2000 with the epicenter located 27 miles northwest of the town of Hanna;
this earthquake had a magnitude of 3.0 (Case et al. 2002).

Geologic hazards, such as landslides, are rare in the EIS analysis area because of the generally
low topographic relief. However, isolated minor mass movements are found along drainage
banks.

3.3.3 Paleontology

The EIS analysis area is primarily underlain by Cretaceous age deposits of the Lewis Shale and
Medicine Bow formations and late Cretaceous/early Tertiary age strata of the Ferris Formation.
No significant fossil-bearing sites have been reported in the EIS analysis area.

3.4 Surface Water

This section discusses the regional hydrologic setting, flow characteristics of surface drainages,

and surface water quality within the EIS analysis and surrounding areas.

The following information resources were used for this evaluation:

» Surface water quality and quantity historical data collected by the United States
Geological Survey (USGS);

» Surface water quality and quantity data collected for the Seminoe Road Pilot Project by

the Proponent; and

» Surface water-monitoring data collected by the BLM for the Seminoe Road Pilot Project.

3.41 Hydrologic Setting

The EIS analysis area and surrounding region contains perennial rivers (North Platte and
Medicine Bow rivers), Seminoe Reservoir, an intermittent stream (O’Brien Creek), stock ponds,
playas, many ephemeral stream channel systems, and downstream water resources such as the
Miracle Mile tail-water fishery and Pathfinder Reservoir used for irrigation storage.

There are numerous stock ponds and playas in the area that may receive Project produced water
under some of the alternatives.
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The North Platte and Medicine Bow rivers supply most of the water to Seminoe Reservoir during
snow melt from the Medicine Bow, Snowy Mountains, Sierra Madres and other mountain ranges
located in Colorado and Wyoming, but can have high flows in response to spring, summer and fall
storm events (see hydrograph figures). Ephemeral channels occur throughout the Seminoe Road
Project area and only flow in response to storm events.

The climate of the Seminoe Road Project area is arid with precipitation averaging 9-13 inches per
year depending on elevation and geography. The mean annual precipitation measured on
Seminoe Dam from 1948 to 2004 was 12.8 inches and mean annual precipitation measured near
the town of Rawlins from 1951-2004 was 9.2 inches. Typical storm patterns in the Seminoe Road
Project area are influenced by the North Platte River valley and surrounding uplifts such as the
Haystack Ferris, and Seminoe mountains. Winter snow precipitation is subject to sublimation and
wind deposits making spring melting events short lived and mainly in response to individual
snowstorms. Spring has the highest monthly precipitation with May being the wettest month for
both Rawlins and Seminoe Dam. Convective thunder storms in the spring, summer and late
summer account for the most intense storms and can be very localized resulting in short duration
precipitation of 0.5 to over 2 inches in a day (WRCC, 2005). During storm events, flooding in
ephemeral drainages can result in substantial local erosion and sediment deposition.

3.4.2 North Platte River

The EIS analysis area is located in the North Platte River drainage basin. See Figure 30, Platte
River Drainage Basin. The North Platte River flows from its source in northern Colorado into
south-central Wyoming, passes through a series of water storage and power generation projects,
then flows eastward into Nebraska, where it merges with the South Platte River. The Platte River
ultimately flows into the Missouri River.

Flows in the North Platte River upstream of Seminoe Reservoir are unregulated; however,
downstream of the Kortes Reservoir, North Platte River flows are influenced by reservoir
discharges. North Platte River reservoirs provide and store water for irrigation, are utilized for
hydroelectric power production, municipal and industrial water supplies, and provide for flood
control, recreation, and fish and wildlife habitat. Additional information and details about the
Seminoe, Kortes and Pathfinder dams and reservoirs along the North Platte River are set forth in

Appendix E, Regional Activity.
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3.4.21

The EIS analysis area is situated within the Hanna Basin, which is drained by the North Platte

General Overview of the North Platte Drainage System

River. See Fiaure 31, Hanna Basin. The total surface relief of the Hanna Basin is approximately
1,600 feet with elevations reaching a maximum of about 7,900 at Pass Creek Ridge and a
minimum of about 6,300 feet at Seminoe Dam. The Medicine Bow River is a major tributary to the
North Platte River within the Hanna Basin and has its confluence with the North Platte in the
central part of the Seminoe Reservoir. Other prominent drainages that are tributary to the North
Platte River in the Hanna Basin include the Walcott Ditch, St. Mary’s Ditch, Big Ditch, Middle Ditch
and North Ditch.

Seminoe Reservoir bisects the eastern portion of the EIS analysis area. Downstream of Seminoe
Reservoir, the North Platte River flows into and out of Kortes Reservoir, through a stretch known
as “Miracle Mile” and finally into Pathfinder Reservoir. See Figure 30, Platte River Drainage

Basin, and Appendix E, Regional Activity.

The Wyoming DEQ categorizes Wyoming streams and rivers into different water quality “classes.”
Water classes are a hierarchical categorization of waters according to existing and designated

uses. The regulations defining water classes and other water quality standards are promulgated
pursuant to Wyoming Statute 35-11-101 through 1507 specifically 302 (a) (i) and 302 (b) (i) and

(i). Examples of surface waters and their classes are presented in Table 3.4-1, Summary of

Surface Water Classes and Uses.

Table 3.4-1, Summary of Surface Water Classes and Uses

CIasV;’i?itE;tion Streams Surfa_rc;:ZVater Protected Uses Comments
North Platte River
from the headwaters
of Pathfinder
E)e;gal:slrsjgr?: ream Perennial . . Outstand'ing waterls, non
Class 1 (“Miracle Mile” intermitter,n or V\Ilater'qua'llty, physmal, and degradation by point .
segment) and some | ephemeral ’ biological integrity sources, syrface waters in
reaches of the North parks or wilderness areas
Platte River up
stream of the Project
area
. Waters other than those
Perennial, .
Class 2 intermittent, or Fisheries and drinking water deS|gnatgd Clasg 1 Fhat
support fish or drinking
ephemeral water
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W_a_ter . Streams Surface Water Protected Uses Comments
Classification Type
Game fisheries, drinking water,
(Remainden Perennial, | Al lfe other | Walers known to suppor

Class 2AB Seminoe Reservoir intermittent, or than fish rec’reation wildlife game f.'She”eS and used as

Medicine Bow River ephemeral industry, agriculture, and scenic a drinking water source
value
Perennial, Drlnkl'ngll}lvater:, ”Og‘gﬁmﬁ fish, Waters not known to

Class 2A None in Project Area | intermittent, or aquang e Ot. e'rt an fisn, support game fish but used

ephemeral recreation, wildlife, mgiustry, as a drinking water source
agriculture, and scenic value
Game fisheries, non-game

Perennial, fisheries, fish consumption, Water known to support

Class 2B None in Project Area | intermittent, or aquatic life other than fish, game fish but not used for
ephemeral recreation, wildlife, industry, drinking water

agriculture, and scenic values
Perennial mon—?a?e fish, ?quatiqlgﬁ other Water k t t
. . X L an fish, recreation, wildlife, ater known to suppor
Class 2C None in Project Area | intermittent, or industry, agriculture, and scenic | non-game fish
ephemeral
value
Intermittent,
ephemeral, or Aquatic life other than fish, Not known to support fish

Class 3 isolated recreation, wildlife industry, or used as a drinking water
including agriculture, and scenic value source
wetlands
Wetlands or Aquatic life other than fish, Not known to sgpport fish

Class 3A None in Project Area isolated recreation, wildlife, industry, or used as a drinking water

agriculture, and scenic value source
. Generally characterized as
Intermittent, ;
Q.” proposed . ephemeral, or Aquatic life other than fish, frequent linear wetland
ischarge drainages | . : oo occurrences or
Class 3B and playas in the EIS !solate;d waters | recreation, wildlife, mdustry, impoundments within or
Analysis Area wg:{adr:gg agriculture, and scenic value adjacent to the stream
channel
Perennial . Aquatic life other than fish, Includes geot'hermal waters
. . streams with : Sl and waters with high

Class 3C None in Project Area wetland rec['eanon, wildlife, mdustry, concentrations of salts
characteristics agriculture, and scenic value metals, or extreme pH
Perennial,

Class 4 intermittent, Recreation, wildlife, industry, Waters now known to
ephemeral, agriculture, and scenic value support aquatic life
artificial

Class 4A Big Ditch, Middle Artificial canals | Recreation, wildlife, industry, Waters not known to

Ditch, North Ditch or ditches agriculture, and scenic value support aquatic life
Infrequent wetland
Intermittent or . I occurrences or
. . Recreation, wildlife, industry, impoundments within or
Class 4B None in Project Area ztﬁ)'gzmir:;nnels agriculture, and scenic value adjacent to stream
channels not known to
support aquatic life
Intermittent,
Class 4C None in Project Area ephemeral, or Recreation, wildlife, industry, Effluent dominated streams

artificial stream
channels

agriculture, and scenic values

Adapted from WDEQ, 2001
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3.4.2.2 North Platte River Upstream of Seminoe Reservoir

The Wyoming DEQ classifies the North Platte River within the EIS study area and above Seminoe

Reservoir as Class 2AB surface water.

Average, minimum and maximum monthly flows for the North Platte River above Seminoe
Reservoir are shown in Figure 32, Summary of Flow Data. The monthly averages shown in this
figure include data from the full period of record, December 1960 — August 2002 (HydroGeo
2003a). The flow-monitoring location is shown on Fiaure 33, Hvdroloaic Monitoring Sites
Location Map. Flows are generally highest in the spring. Maximum daily flows as high as 15,000
cfs are possible during May and June; however, during drought cycles, maximum daily flows in
spring months may be as low as 1,000 cfs. Flows are much lower in the fall months, and flows

less than 50 cfs have been observed.

Water in the North Platte River above Seminoe Reservoir is calcium bicarbonate type with slightly
alkaline pH. The USGS and the Proponent have compiled baseline and background water quality
measurements for the North Platte River (USGS 2004, BLM 2001, HydroGeo et al. 2001,
HydroGeo 2001 and 2003a). A summary of water quality data is presented in Figure 34,
Summary of Surface Water Salinity Data. These data were collected at the monitoring locations

shown on Figure 33, Hydrologic Monitoring Sites Location Map.

The water quality in the North Platte above Seminoe Reservoir varies with flow volume and, thus,
exhibits seasonal changes. TDS, specific conductivity, and concentrations of calcium,
magnesium, sodium and chloride are lowest during the high-flow months May and June. The
variability in water quality in the North Platte Rive above Seminoe Reservoir is relatively high

(Fiqure 34, Summary of Surface Water Salinity Data).

3.4.23 seminoe Reservoir

The construction and operation of Seminoe Reservoir has substantially impacted the surface
water flows of the North Platte River downstream of Seminoe Reservoir. Seminoe Reservoir
inundated a large portion of the North Platte River and its tributaries in the Hanna Basin. The
drainage area for Seminoe Reservoir encompasses 7,210 square miles, and its storage capacity
is approximately 1,017,000 acre-feet of water. The average volume of Seminoe Reservoir
between 1939 and 2003 was 557,000 acre-feet, with a minimum volume of 56,000 acre-feet in
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April 1961. In 2000, annual evaporation from Seminoe Reservoir was estimated at 62,800 acre-
feet.

The Wyoming DEQ classifies Seminoe Reservoir as Class 2AB surface water. Average monthly
discharges from Seminoe Reservoir are shown in Figure 32, Summary of Flow Data. The
monthly averages shown in this table include data from the full period of record (HydroGeo
2003a). The U.S. Bureau of Reclamation manages discharges from Seminoe Reservoir to meet
irrigation demands downstream, to maintain in-stream minimum flows below Kortes Reservoir,
and to capture the large spring flows due to snowmelt in the North Platte River. The flow-
monitoring location for Seminoe Reservoir is shown on Figure 33, Hydrologic Monitoring Sites

Location Map.

Water in Seminoe Reservoir is calcium bicarbonate type with slightly alkaline pH. The USGS, the
Wyoming Game and Fish Department, the EPA, and the Proponent have compiled water quality
information for the Seminoe Reservoir (USGS 2004, BLM 2001, HydroGeo et al. 2001, HydroGeo
2001 and 2003a, WRDS 2005). The USGS conducted two days of water quality measurements in
Seminoe Reservoir in August 1978 (USGS 2004). The Wyoming Game and Fish Department
conducted annual measurements between 1969 and 1972 (WRDS 2005). The EPA conducted
measurements in May, August and October 1975 for specific conductivity (WRDS 2005). The
Proponent’s water quality measurements in Seminoe Reservoir have been ongoing since the
spring of 2000 (HydroGeo 2003a).

There are a number of arms in Seminoe Reservoir formed by major tributary drainages that are
typically inundated. Since these arms are backwater systems with little input from their tributary
drainages, there is less mixing potential as compared to arms with substantial tributary input such
as the Medicine Bow arm of the reservoir. Of particular note is the Coal Creek arm, which is a
popular local fishery, especially in the winter.

A summary of the water quality data for Seminoe Reservoir is presented in Fiaure 34, Summary
of Surface Water Salinity Data. These data were collected at the monitoring locations shown on
Fiqure 33, Hydrologic Monitoring Sites Location Map. No seasonal water trends can be
established from historic data for the Seminoe Reservoir, because existing water quality data are
highly variable between the different monitoring locations and times.
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3.4.2.4 Kortes Reservoir

Kortes Reservoir is located about 2 miles below the Seminoe Reservoir dam. Details about Kortes
Reservoir and dam are set forth in Appendix E, Regional Activity. Kortes Reservoir is a small
4,700 acre-foot reservoir, whose main purpose is to provide water for power generation. Water
released from Seminoe Dam to Pathfinder Reservoir passes through the Kortes turbines to
generate power. Maximum power generation benefits are obtained when Kortes Reservoir
remains full and the power releases are coordinated with those from the Seminoe power plant.
Thus, discharges from Kortes Reservoir are generally kept the same as Seminoe Reservoir.
Wyoming DEQ classifies Kortes Reservoir as Class 2AB surface water.

Average monthly discharge flows from Kortes Reservoir are the same as from Seminoe Reservoir
dam as shown in Figure 32, Summary of Flow Data. The monthly averages shown in this table
include data for the full period of record (HydroGeo 2003b). The flow-monitoring location is shown
on Figure 33, Hydrologic Monitoring Sites Location Map. No water quality data are available
for Kortes Reservoir.

3.4.2.5 Miracle Mile

The Wyoming DEQ classifies the North Platte River below Kortes Reservoir (the stretch known as
the Miracle Mile) as a blue ribbon fishery and as Class 1 surface water. Class 1 waters are
surface waters in which no further water quality degradation by point source discharges are

allowed.

Flows in the Miracle Mile are determined by discharge from Kortes Reservoir. Senate Bill 2553
passed by the 90th Congress (1967-1968) mandated operational modification of Kortes Dam to
provide a minimum stream flow of 500 cubic feet per second (cfs) in the North Platte River
between Kortes Reservoir and the headwaters of Pathfinder Reservoir. The minimum flow permits
the maintenance of a fishery in the Miracle Mile stretch of the North Platte River. See Appendix
E, Regional Activity. Several small tributary streams also contribute water to this stretch of the
North Platte.

The USGS and the Proponent compiled baseline water quality information for the Miracle Mile
(USGS 2004, HydroGeo 2004). A summary of the collected data is presented in Figqure 34,
Summary of Surface Water Salinity Data. These data were collected at monitoring locations

shown on Figure 33, Hydrologic Monitoring Sites Location Map.
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The USGS analyzed Miracle Mile from 1969 through 1989 for temperature, specific conductivity,
dissolved oxygen, and pH. Between 1987 and 1989, the USGS expanded their water quality
monitoring to include major ions, calcium, magnesium, sodium, chloride, and TDS. The Proponent
sampled water from the Miracle Mile in May 2003. Based on specific conductivity data, there are
no definite seasonal trends in the Miracle Mile water quality. Water storage in the Seminoe and
Kortes reservoirs tends to abate and nullify seasonal water quality variability. Therefore, waters
released into the Miracle Mile reach of the North Platte River do not exhibit the more definitive
seasonal water quality variability observed in the North Platte River upstream of the Seminoe
Reservoir.

3.4.2.6 Pathfinder Reservoir

The Pathfinder Reservoir is located downstream of the Miracle Mile. The Sweetwater River is a
tributary of the North Platte River and empties into the Pathfinder Reservoir. Pathfinder Reservoir
collects water from a 14,600 square mile drainage area and has an estimated storage capacity of
1,016,000 acre-feet of water. The U.S. Bureau of Reclamation manages discharges from
Pathfinder Reservoir mainly to meet downstream irrigation demands. During the non-irritation
season, water is released to satisfy other water rights, enhance fish and wildlife habitat, and

provide water to operate downstream power plants.

Wyoming DEQ classifies the Pathfinder Reservoir as Class 2AB surface water. Average
discharges from Pathfinder Reservoir are shown in Figure 32, Summary of Flow Data. The
monthly averages shown in this table include data from full period of record (HydroGeo 2003a).
The flow-monitoring location is shown on Figure 33, Hydrologic Monitoring Sites Location
Map.

3.4.2.7 North Platte River Downstream of Pathfinder Reservoir

Flows in the North Platte River between the Pathfinder Dam and the Alcova Reservoir (a stretch
of approximately 5 miles) are largely determined by discharge from the Pathfinder Reservoir. The
WDEQ has classified this stretch of the North Platte River as Class 2AB surface water.

Average, minimum and maximum monthly flows for the North Platte River below Pathfinder
Reservoir are shown in Fiaure 32, Summary of Flow Data. The monthly averages shown in this
figure include data from full period of record (HydroGeo 2003a). Maximum flows generally occur

in the spring, when natural flows are high; however, high average flows can be and often are
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maintained for irrigation purposes throughout the growing season. This is the first place that
irrigation occurs form the North Platte River below the Seminoe Reservoir. The flow-monitoring
location for this stretch of the North Platte River is shown on Figure 33, Hvdroloaic Monitoring

Sites L ocation Mab.

The USGS analyzed water quality for the North Platte River at Alcova Reservoir from 1965 to
1983 (USGS 2004). A summary of water quality data is presented in Figure 34, Summary of
Surface Water Salinity Data. No seasonal water quality trends are apparent from the historic

data.

3.4.3 Medicine Bow River

The Medicine Bow River is a perennial stream and enters the central portion of Seminoe
Reservoir from the east. See Figure 30, Platte River Drainage Basin. Wyoming DEQ classifies
the Medicine Bow River as Class 2AB surface water. The Medicine Bow River inflows into
Seminoe Reservoir are about 10% to 25% of total North Platte River inflows. The Medicine Bow

River is outside the EIS analysis area.

3.4.4 Intermittent Drainages Within the EIS Analysis Area

An “intermittent drainage” means a steam or a reach of a stream that is below the local water
table for at least some part of the year, and obtains its flow from both surface runoff and ground
water discharge. O’Brien Creek is the sole intermittent drainage in the EIS analysis area. A
general summary of the EIS analysis area intermittent drainage characteristics is presented in
Table 3.4-2, Intermittent Drainage Watershed Characteristics.

Table 3.4-2, Intermittent Drainage Watershed Characteristics

! Headwaters | Discharge | Average .
Wate_rshed/ Characteristic Sub Area Length Elevation Elevation | Gradient Dlschar_ge
Drainage watershed | (acres) (ft) o End Point
(ft) (ft) (%)
O'Brien Creek | Intermittent - 19,302 | 58,000 7,400 6,360 1.8 Sem'm?
eservoir

3.4.41 O’'Brien Creek

The Wyoming DEQ classifies O’'Brien Creek as Class 3B water, and this intermittent drainage
does not support fish populations; however other aquatic life, such as macro-invertebrates, can be

present.
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The USGS monitored O’Brien Creek in 1967 (WRDS 2005); the BLM in 1979 (WRDS 2005); and
the Proponent in 2001 and 2002 (HydroGeo 2003a). Measurement locations are shown on Figure
33, Hydrologic Monitoring Sites Location Map. O'Brien Creek was dry during the 2002 fall
survey (HydroGeo 2003a), but a flow of 30 gpm was measured in the fall of 2001. The water in
O’Brien Creek can be classified as sodium sulfate\bicarbonate with a variable TDS concentration
(961 to 2,720 mg/l), and with moderate alkalinity pH (7.5 -8.3). O’Brien Creek flows into the Coal

Creek arm of Seminoe Reservoir.

3.4.5 Ephemeral Drainages Within the EIS Analysis Area

An “ephemeral drainage” means a drainage that flows only in direct response to precipitation in
the immediate watershed or in response to melting of a cover of snow or ice, and a drainage,
which has a channel bottom that is nearly always above the local water table. The EIS analysis
area includes ten main ephemeral drainages that are being considered as potential discharge
drainages for Seminoe Road Project produced water. The potential discharge drainages are Pool
Table Draw (East, West, and Main forks), Ayers Draw, Dirtyman Draw, Dry Ditch, Unnamed
Drainage 1, Longhart Draw, Unnamed Drainage 2, St. Mary’s Ditch, Mountain Lion Draw, and

Unnamed Drainage 3. See Figure 33, Hydrologic Monitoring Sites Location Map.

The Wyoming DEQ classifies ephemeral drainages and closed basins in the EIS analysis area as
Class 3 waters (WDEQ 2001). Class 3 waters are defined as waters that are intermittent,
ephemeral, or isolated and, because of natural habitat conditions, do not have the potential to
support fish populations (WDEQ 2001). See Table 3.4-1, Summary of Surface Water Classes
and Uses. The Wyoming DEQ classifies St. Mary’s Ditch and Pool Table Draw as Class 3B
waters. These ephemeral drainages do not support fish populations, but other aquatic life, such
as macro-invertebrates, can be present during certain times of the year when water is flowing in

the lower reaches of these drainages.

Ephemeral drainage channels dry out between storm events, which reduce infiltration and
increases surface runoff along the bottom of the channels. Sediment moves in pulses with these
storm events resulting in wide channel forms with fine textured bed deposited material. Due to the
dry soils in these channel bottoms, water predominantly moves as sheet flow or in macropores
created by preferential erosion and/or animal burrows. Abrupt changes in surface water flows due
to surface roughness from vegetation (sagebrush, greasewood, and grasses), the channel
gradient, and/or preferential channels have formed in features like animal trails cause surface
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water to concentrate and velocities to increase. This process can increase the erosive energy of
the water during storm events. See Figure 35, Hydrologic Process and Geomorphic Cycle
(Part I). Erosion potential was evaluated during baseline data collection efforts. (See Table 3.4-3,

Erosion Potential of Proposed Discharge Drainages).

Flood events are usually short lived since a typical summer thunderstorm lasts less than several
hours. The majority of the water in these systems moves quickly through the drainage in flash
floods and storm pulses that are only attenuated based on the travel time of the water.

Table 3.4-3, Erosion Potential of Proposed Discharge Drainages

Drainage ?ramage Erosion Potential "
ype

Pool Table Draw Ephemeral Minor

Ayers Draw Ephemeral Moderate

Dry Ditch Ephemeral Moderate

Dirtyman Draw Ephemeral High

Longhart Draw Ephemeral Moderate

Unnamed Drainage #2 Ephemeral Moderate

O'Brien Creek Intermittent Minor

Unnamed Drainage #1 Ephemeral Moderate

Mountain Lion Draw Ephemeral High

St. Mary’s Ditch Ephemeral Moderate to High

Unnamed Drainage #3 Ephemeral Moderate to High

Note:

1. General erosion potential based on observations made
during the baseline drainage surveys (HydroGeo, 2001,
2003a, and 2003b). Location of drainages shown on
Fiaure 37, Watershed Map.

Ephemeral channels are susceptible to vertical erosion in the drainage channel bed, called
“headcuts.” A headcut is an abrupt vertical drop in a channel that is a result of the breakdown of
soil structure or an increase in flow concentration or velocity. Erosion can continue in the channel
below a headcut causing a gulley to form, and can cause the channel to be incised deeper than
before, a process called downcutting. The abrupt change in elevation over the headcut increases
the erosive energy of the water and can allow the headcut to migrate upstream (See Figures 35
and 36, Hydrologic Process and Geomorphic Cycle (Parts | and Il). Downcutting of the
drainage channels causes gulley formation and sediment deltas at the mouth of the drainages or
where the gradient is less (i.e. when water velocity drops). In natural ephemeral drainages, most

of the erosion activity occurs during storm events or during spring runoff caused by snowmelt.

The initial causes of headcut and gulley formation are typically the result of changes in water

discharge timing and amount resulting from improved channel conveyance capacity upstream, the
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removal of water storage areas such as wetlands or stockponds upstream, less surface
roughness in the channel, loss of soil structure, and/or changes in the water table. Gulley
formation is accelerated by the breakdown of soil structures that might normally protect channel
sides and bottoms; this can result from animal hoof action on soils, animal burrows, changes in

the water table or grazing by livestock or wildlife.

During periods of maximum reservoir pool levels, the drainage channels flowing into Seminoe
Reservoir become inundated further upstream than during low water levels. Sediments
transported by drainage flows tend to settle where the drainage enters the reservoir pool. As the
reservoir pool level falls (due to irrigation demands or climatic conditions such as drought), the
newly deposited sediments again become exposed. As this cycle of inundation and drying repeats
itself, erosion activity is exacerbated. Previously inundated channels and newly exposed areas are
extremely susceptible to erosion, and runoff from the drainages can wash out the exposed
sediments, leading to bank erosion of the drainage channel and headcuts.

Soil samples were collected at each of the ephemeral drainage being considered for surface
discharge to measure baseline conditions and to assess the potential geochemical interactions
that could occur with project produced water (HydroGeo, 2003a). Based on data collected from
Pool Table Draw, there appear to be seasonal changes in these geochemical interactions, which
change surface water quality. See Appendix I, Monitoring Results for Seminoe Road Pilot

Project.

A general summary of the EIS analysis area potential discharge drainage characteristics is

presented in Table 3.4-4, Ephemeral Drainage Watershed Characteristics.

3.4.51 Pool Table Draw

Pool Table Draw has two unnamed tributary forks, referred to as the East and West forks of Pool
Table Draw. The East and West forks merge to form the Main Fork of Pool Table Draw. See also
Fiaure 37, Watershed Map, and Table 3.4-4, Ephemeral Drainage Watershed

Characteristics.

The drainage channel of the Main Fork of Pool Table Draw is characterized by a low gradient and,
in places, its natural incision ranges from 3 to 20 feet deep. The channel bottom averages about 1

to 3 feet across.
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Table 3.4-4, Ephemeral Drainage Watershed Characteristics

! Headwaters | Discharge | Average .
Wate_rshed/ Characteristic Sub Area | Length Elevation Elevation | Gradient Dlschar_ge
Drainage watershed | (acres) (ft) o End Point
(ft) (ft) (%)
Pool Table Confluence of
D Ephemeral West Fork 6,572 | 39,800 7,300 6,420 2.2 E.and W.
raw
Forks
Pool Table Confluence of
D Ephemeral East Fork 3,634 | 27,800 6,670 6,420 0.9 E.and W.
raw
Forks
Pool Table
Draw from E&W
Forks Ephemeral  |Main Fork 980 | 14,400 | 6,400 6,360 0.4 [Seminoe
Confluence to Reservoir
Seminoe
Reservoir
Ayers Draw  |Ephemeral |- 7,229 | 24,787 6,660 6,360 1.3 gem'”oe.
eservoir
Dirtyman Draw |Ephemeral  |Main Fork | 18,880 | 48,000 | 7,200 6,373 17 [Rorh Platte
Dry Ditch Ephemeral |- 9,984 | 35,100 6,760 6,360 1.0 gem'”oe.
eservoir
Unnamed Ephemeral |- 2,285 | 8,000 6,580 6,360 0g [Seminoe
Drainage #1 Reservoir
Longhart Draw |[Ephemeral |- 3,744 | 16,000 6,720 6,360 23 gﬁg’r‘ Platte
Unnamed Ephemeral |- 2,330 | 20,000 | 6,680 6,360 15 |Seminoe
Drainage #2 Reservoir
St. Mary’s Ditch [Ephemeral  |orom Project| 5 504 | 17500 | 6,580 6,360 13 |Seminoe
Boundary Reservoir
Mt Lion Draw |Ephemeral |- 1,113 | 11,000 6,550 6,360 1.7 gem'”oe.
eservoir
Unnamed — lespemeral |- 2,797 | 14,000 | 7,000 6,360 4.4  [North Platte
Drainage #3 River

Pool Table Draw Reservoir is a constructed stock pond located on the West Fork of Pool Table
Draw, and this stock pond reservoir is fed by Pilot Project produced water. Photos of Pool Table
Draw and Pool Table Draw Reservoir prior to and during the Pilot Project are shown on Figure 38,
Pool Table Draw Photographs.

When Seminoe Reservoir is full, Pool Table Draw flows into the Coal Creek arm of Seminoe
Reservoir. Under low water conditions in Seminoe Reservoir, Pool Table Draw flows into O’Brien
Creek, which then flows into Seminoe Reservoir via the Coal Creek arm. See Figure 37,
Watershed Map. In 2002, given extreme drought conditions, O’Brien Creek was dry, and the Pilot
Project produced water flowed down Pool Table Draw and into O’Brien Creek before entering into
Seminoe Reservoir (HydroGeo 2003a).

Pilot Project produced water has been continuously discharged into the West Fork of Pool Table
Draw from discharge point DS-2 since December 2001. In May 2002, discharge commenced from
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DS-3 into the East Fork of Pool Table Draw. Pilot Project produced water from discharge point
DS-1 was discharged into the West Fork of Pool Table Draw beginning in November 2002. These
discharges were permitted by Wyoming DEQ Water Quality Division under Permit 37-
WY0041807. See Figure 37, Watershed Map. The average flows from the Pilot Project are about
1 cfs as shown on Figure 39, Pilot Project Discharge Rates. Continuous flows from the Pilot
Project have initiated downcutting in the Pool Table Draw, increasing the potential for bank
erosion during storm events. Given this increased potential for erosion, several storm and runoff
events have accelerated gulley formation. This erosion is mostly near the confluence with O’Brien
Creek and the high pool elevation of Seminoe Reservoir. Several small headcuts were also noted
downstream of the high water mark of Seminoe Reservoir in lake bottom sediments that are
typically submerged.

A small headcut (less than 1 foot) in the West Fork of Pool Table Draw has developed as a result
of the Pilot Project produced water, this headcut area is present near the Conoco pipeline access
road, and a larger headcut, about 10 feet deep, occurs near the mouth of the drainage at
Seminoe Reservoir. See Figure 38, Pool Table Draw Photographs. This headcut was noted in
the baseline survey (HydroGeo et al, 2001) but has eroded and increased in size due, in part, to
the Pilot Project produced water flow. The Proponent placed riprap at this headcut site in
November 2002, but these efforts were ineffective in stopping the upstream migration of the
headcut.

3.4.5.2 Ayers Draw

Pilot Project-produced water is not currently discharged to this drainage. See also Figure 37,
Watershed Map, and Table 3.4-4, Ephemeral Drainage Water Characteristics.

Ayers Draw has several areas of headcutting and ponding at the head of the drainage near a
stock pond and along the central portion of the drainage (HydroGeo 2003a). The channel in Ayers
Draw varies from deeply incised zones to broad areas of dispersed flow. The maximum size of the
incised channel is about 30 feet deep by 5 feet wide. The channel sediments are uniform,
composed of porous sandy loam soil. An abandoned and a new stock pond are located in the
upper reaches of Ayers Draw, but both ponds are unnamed. The new pond was full of water at the
time of the 2001 survey and had a surface area of about 0.5 acres. The new pond was noted as
being partially full during the 2002 riparian vegetation survey (HydroGeo 2003a). The abandoned
pond was dry during both 2001 and 2002 surveys (HydroGeo 2003a).
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3.45.3 Dirtyman Draw

The Dirtyman Draw watershed is shown on Figure 37, Watershed Map. Particulars about

Dirtyman Draw are set forth in Table 3.4-4, Ephemeral Drainage Watershed Characteristics.

Dirtyman Draw sediments are primarily a sandy loam texture. Headcutting and ponding were
noted at isolated areas throughout the drainage, particularly in the lower reaches (HydroGeo
2003a). The upper portion of the drainage is a low gradient overland flow area with little
headcutting and no ponding. The middle portion of the drainage has minor headcutting and the
flow channel varies from moderately incised to overland flow. The drainage is deeply incised in the
lower portions of the drainage with sections over 25 feet deep and 10 feet wide. Several areas of
ponding occur in the lower reach of the drainage. These ponded areas were flooded in the spring
of 2001 due to snowmelt, but were dry at the time of the 2002 survey.

Two small stock ponds are located in the upper reaches of Dirtyman Draw, one stock pond area is
located in the middle portion of the drainage, and another occurs in the lower reaches. The stock
ponds in the upper and middle reaches of the drainage were dry at the time of the 2001 and 2002
surveys. The stock pond area in the lower reaches of Dirtyman Draw was dry at the time of both
the 2001 and 2002 surveys, but water was present in 2003 (HydroGeo, 2003a). An off channel
storage basin is located adjacent to the lower stock pond. Water was present in the storage basin
during the 2001 survey, but the basin was dry in 2002 and in 2003 (HydroGeo, 2003a).

3454 Dry Ditch

Dry Ditch drains the east side of the EIS analysis area. See Fiaure 37, Watershed Map.
Particulars about Dry Ditch are set forth in Table 3.4-4, Ephemeral Drainage Watershed

Characteristics.

Dry Ditch sediments range from a sandy loam to a clay loam texture. Headcutting and ponding
were noted at dispersed areas throughout the drainage, particularly in the upper and middle
reaches (HydroGeo 2003a). The channel is deeply incised in the upper and middle portion of the
drainage reaching over 20 feet deep and 10 feet wide. Isolated areas of ponding associated with
headcuts were found throughout the drainage. All ponded areas were dry during the 2002 field
survey (HydroGeo 2003a).
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Three stock ponds occur in Dry Ditch, and these are identified as Pond #1, Pond #2, and Pond #3
located in the upper, middle, and lower portions of the drainage, respectively. All three ponds were
dry during the surveys (HydroGeo 2003a), but they showed signs of having been flooded. These
signs included hydric soils, well-defined shoreline marks, mud cracks, and hydrophytic vegetation.
Shallow wells are located below the upper and middle stock ponds. Pond #1 is approximately one
acre in size, Pond #2 is approximately 4 acres in size, and Pond #3 has an area of 2.5 acres.

Hydric soils and hydrophytic vegetation were present downstream of these ponds.

Two sediment samples were collected from Dry Ditch in September 2002. One sample was
collected at Pond #2 in the middle part of the drainage, and the second sample was collected
toward the bottom of the drainage near the road crossing. The sediment sample from the pond
was a dry sandy clay loam material.

3.4.55 Unnamed Drainage #1

The Unnamed Drainage #1 is shown on Figure 37, Watershed Map, and details about this

drainage are set forth in Table 3.4-4, Ephemeral Drainage Watershed Characteristics.

3.45.6 Longhart Draw

Longhart Draw is shown on Figure 37, Watershed Map, and details about this drainage are set
forth in Table 3.4-4, Ephemeral Drainage Watershed Characteristics.

3.4.5.7 Unnamed Drainage #2

Unnamed Drainage #2 is shown on Figure 37, Watershed Map, and details about this drainage
are set forth in Table 3.4-4, Ephemeral Drainage Watershed Characteristics.

3.4.5.8 St. Mary’'s Ditch
St. Mary’s Ditch drains the east side of the EIS analysis area south of the North Platte River. This

drainage is shown on Figure 37, Watershed Map, and details about this drainage are set forth in

Table 3.4-4, Ephemeral Drainage Watershed Characteristics.

St. Mary’s Ditch several large headcut areas and associated ponding areas were dispersed
throughout the middle portion of the drainage (HydroGeo 2003a). The channel is deeply incised
more than 10 feet deep and 15 feet wide in the middle portion of the drainage. The channel

sediments range from a sandy loam to a clay loam texture.
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One stock pond, referred to as St. Mary’s Spring, is located off channel but adjacent to St. Mary’s
Ditch. The spring was flowing and the pond was full at the time of the 2002 and 2003 surveys
(HydroGeo, 2003a). The stock pond and spring area together encompass an area of
approximately 0.5 acre in size.

3.4.5.9 Mountain Lion Draw
Mountain Lion Draw drains the north central side of the EIS analysis area south of the North Platte
River. See Figure 37, Watershed Map. Particulars about this drainage are set forth in Table 3.4-

4, Ephemeral Drainage Watershed Characteristics.

Mountain Lion Draw has several small to medium headcut areas and associated minor ponding
areas were dispersed throughout the upper portion of the drainage (HydroGeo 2003a). The
channel is deeply incised more than 10 feet deep and 15 feet wide in the middle and lower portion
of the drainage. The channel sediment ranges from a sandy loam to a clay loam texture in the
upper reaches, within a very sandy texture in the middle and lower reaches.

3.4.510 Unnamed Drainage #3

Unnamed Drainage #3 is shown on Figure 37, Watershed Map, and details about this drainage

are set forth in Table 3.4-4, Ephemeral Drainage Watershed Characteristics.

3.4.6 Playas Within the EIS Analysis Area

Three closed playa basins (Ferris Lake, Alkali Flats, and St. Mary’s Anticline Basin) are located in
the EIS analysis area south of Seminoe Reservoir. See Fiaure 37. Watershed Map.

Particulars about the three playas are presented in Table 3.4-5, Playa Characteristics

Summary.

Table 3.4-5, Playa Characteristics Summary

. - Contributing | Natural Extent
Watershed / Drainage Characteristic Area (acresg)’ (acres)
Ferris Lake Ephemeral (Closed Basin) 4,491 20-25
Alkali Flats Ephemeral (Closed Basin) 12,094 50-60
St. Mary’s Anticline Basin |Ephemeral (Closed Basin) 11,002 10-50
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3.4.6.1 Ferris Lake

The Ferris Lake playa is a broad, flat, sparsely vegetated area about 20 to 25 acres in size.
Drainage into the Ferris Lake occurs primarily by overland flow with poorly defined channels.
However, occasional channels do occur intermittently in higher gradient portions of the area. No
headcuts or other erosional features have been observed in these channels (HydroGeo, 2003a).

3.4.6.2  Alkali Flats

Taylor Draw drains into Alkali Flats and has poorly defined channels. However, some channeling
occurs intermittently in higher gradient portions of the watershed. The Alkali Flats playa covers a
broad area of approximately 1,000 acres, with a barren lake bottom zone of approximately 50 to

60 acres in size.

A soil sample was collected near the center of Alkali Flats. The sediment was a dry clay loam
material with a high concentration of salts and trace metals. The soil sample results were typical
of evaporative basins (HydroGeo 2003a) and were as follows: aluminum (47,800 mg/kg), iron
(29,500 mg/kg), manganese (373.9 mg/kg), zinc (105.9 mg/kg), arsenic (7.7 mg/kg), chromium
(42.0 mg/kg), copper (24.2 mg/kg), nickel (24.5 mg/kg), mercury (7.5 mg/kg), and lead (24.0
mg/kg). The soil pH was neutral at 7.5 units. The EC, SAR and alkalinity were 1.5 mmhos/cm,
15.89 (unitless), and 250.1 mg/kg, respectively.

3.46.3 St Mary's Anticline Basin

The St. Mary’s Anticline playa is a broad, flat, sparsely vegetated area about 50 acres in size, with

a barren lake bottom of approximately 10 acres. Two unnamed drainages enter this basin.

3.5 Ground Water
3.51 HannaBasin

The Seminoe Road Project is located within the Hanna Basin, which is a deep closed geologic
basin containing sedimentary rock that extends to a depth over 30,000 feet. The Hanna Basin
covers an area of approximately 1,750 square miles (1.1 million acres). The aerial extent of the
Hanna Basin and its relation to the EIS analysis area and Pilot Project are shown on Fiaure 31,

Hanna Basin. Additional geologic discussion is presented in Section 3.3, Geology.
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The ground water-bearing zones in the Hanna Basin include both shallow and deep bedrock
ground water systems. Minor ground water resources are also present in the surficial
unconsolidated and alluvial sediments within the region’s drainages.

Recharge to the ground water system occurs by infiltration of precipitation into the shallow
sediments or bedrock exposed at the surface, typically on the edges of the Hanna Basin. Ground
water recharge from precipitation is estimated to range between 5 to 10% of the average annual
precipitation (Lowham et al. 1985). A small amount of ground water recharge also comes from
infiltration along losing reaches of streams, ponds, and lakes. Recharge to the deep ground water

system is at a much lower rate.

Shallow ground water zones generally discharge to the surface as springs and seeps and
underflow into local streams and rivers. It is possible that some ground water also exits the Basin
along marginal faults and fracture systems. Deep ground water is believed to be very old,
relatively stagnant, and effectively not connected to surface water. Deep basin ground water
generally flows from the edges toward the center of the Hanna Basin. See Figure 31, Hanna
Basin.

3.5.2 Hanna Basin Bedrock Ground Water Systems in the EIS Analysis
Area

This section focuses on the ground water systems that could be directly affected by operations of
the Seminoe Road Project. The discussion starts with the deepest (oldest) bedrock formations in
the Mesaverde Group and concludes with the shallowest (youngest) bedrock formations of the
Fox Hills Sandstone\Medicine Bow Formation. See Figure 29, General Stratigraphic Column
and Geoloaic Cross Section A-A’.

3.5.21 Mesaverde Group (Deep ground water bearing formations)

The Mesaverde Group is approximately 4,000 feet thick in the EIS analysis area and is composed
of sandstone, shale, and coalbeds of the Haystack Mountain, Allen Ridge, Pine Ridge, and
Almond formations. The Seminoe Road Project would develop and produce natural gas from
coalbeds in the Allen Ridge and Almond formations.

Ground water is known to occur in the sandstone and coalbeds in the Mesaverde strata. The

water-bearing strata of the Mesaverde formations are unconfined near the fringes of the Hanna
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Basin and become confined toward the center of the Hanna Basin as the Mesaverde formations
dip beneath the overlying Lewis Shale. See Figure 29, General Stratigraphic Column and
Geologic Cross Section A-A’. Mesaverde water-bearing zones are not considered major
aquifers in the EIS analysis area; however, a few low yield stock wells are completed in the
Mesaverde strata on the flanks of the Haystack Mountains to the west and southwest of the EIS
analysis area. No known domestic water wells are installed in this area, but several springs do
issue from the Mesaverde strata in this area. See Figure 33, Hydrologic Monitoring Sites

Location Map.

The Proponent has installed 16 coalbed natural gas test wells as part of their Pilot Project. These
wells are installed in the AlImond and Allen Ridge formations of the Mesaverde Group strata at a
depth of about 5,000 feet below the surface. The wells produce about 35 gpm and have generally
good water quality, suitable for domestic or stock watering purposes. The water from these wells
do not meet secondary domestic drinking water criteria for TDS (limit of 500 mg/l) or agricultural
water quality criteria because of high SAR (agricultural limit of 8.0). Secondary domestic water
quality limits are based on aesthetic criteria and not human health.

The Pilot Project produced water is sodium bicarbonate type with slightly alkaline pH (8.1 to 8.6)
and moderate concentrations of TDS (600 to 1,200 mg/l). The produced water has low
concentrations of trace constituents and moderately SAR ranging from 20 to 40. Passive aeration
and filtration has been used to treat Pilot Project produced water to meet NPDES permit
limitations prior to surface discharge to Pool Table Draw. Produced water quality has improved
since the Pilot Project began pumping water in 2004. See Figure 40, Pilot Project Water
Quality.

A water sample from Pilot Project well 4-35 was age-dated using carbon 14, tritium, and oxygen
18/16 stable isotope methods. The results of the analyses indicated that the water is over 5,000
years old. The antiquity of the ground water demonstrates that the deep Mesaverde ground water
system is stagnant with little or no connectivity with shallow ground water-bearing zones or area

surface water resources (BLM 2001).

3.5.2.2 Lewis Shale

The Lewis Shale is approximately 2,500 feet thick in the EIS analysis area and is composed
primarily of shale with some interbedded sandstone layers (USGS 1978). The Lewis Shale as a
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whole has a very low permeability and acts as a confining unit that hydraulically separates the
underlying Mesaverde Group rocks from younger Fox Hills Sandstone and Medicine Bow
Formation strata (HydroGeo 2003b).

The Dad Sandstone is a member of the Lewis Shale and is thought to be a laterally extensive
water-bearing unit; however; little information is available regarding the hydraulic properties or
water quality of the Dad Sandstone because it is not considered a viable aquifer or a natural gas

bearing zone.

The Dad Sandstone is being considered as a injection horizon for Project produced water under
Alternative D (See Section 2.6, Underground Injection of Produced Water, Alternative D). There
are no known water wells installed in the Dad Sandstone within the EIS analysis area.

3.5.2.3 Fox Hills Sandstone\Medicine Bow Formation (Shallow Ground Water
Bearing Formations)

The Fox Hills Sandstone is about 970 feet thick in the EIS analysis area. It is composed of
interbedded sandstone, shale and coal units. The Fox Hills Sandstone has moderate to good
permeability and is considered an aquifer that yields ground water to wells where the formation

occurs near the surface.

The Medicine Bow Formation is about 4,500 feet thick in the EIS analysis area. Medicine Bow
Formation strata consist of sandstone, shale and coal units. The lower portion of the formation is
composed of massive bedded to cross-bedded brown sandstone with numerous coalbeds. The
Seminoe Road Project would develop and produce natural gas from coalbeds of the lower
Medicine Bow Formation. Locally, the formation exhibits moderate permeability and can be
considered an aquifer, but intervening shale beds limit the formation ability to transmit ground
water vertically (USGS 1978).

Several wells are completed in the Fox Hills Sandstone\Medicine Bow Formation ground water-
bearing strata and several springs issue from this system. Water from these wells and springs are
utilized for livestock and wildlife watering. No known domestic water wells are installed in these
strata within the EIS analysis area.

In addition to the Fox Hills Sandstone\Medicine Bow Formation, several other shallow ground
water-bearing formations are present in the EIS analysis area including the Hanna and Ferris
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formations, which overly the Medicine Bow Formation. Water-bearing zones in these formations
have limited hydraulic connectivity and exist under both unconfined and semi-confined conditions.
Several wells are completed in these zones, and a few springs issue from this system. Water from
these wells and springs are primarily utilized for livestock and wildlife watering; however; the 1D
Ranch domestic well is believed to be installed in this formation. See Figure 33, Hydrologic
Monitoring Sites Location Map. No other known domestic water wells are installed in these
strata within or surrounding the EIS analysis area.

3.5.3 Hanna Basin Alluvial Ground Water Systems

Ground water exists in the alluvial sediments along the North Platte River and the terrace deposits
surrounding Seminoe Reservoir. These zones are generally unconfined. These water-bearing
sediments are locally considered an aquifer and contain shallow water wells. Several domestic
wells in the area (Boat Club and Sheller) are completed in alluvial sediments (Hydro Geo 2003a).
See Figure 33, Hydrologic Monitoring Sites Location Map.

Limited ground water resources also exist in the surficial unconsolidated and alluvial sediments
within and adjacent to the area’s ephemeral drainages where ground water presence is generally
seasonal, the result of precipitation and snowmelt events; however, no know wells are installed in
the shallow sediments along ephemeral drainages within the EIS analysis area.

3.5.4 Springs Within and Adjacent to the EIS Analysis Area

The primary springs in the area are part of the baseline monitoring for the Seminoe Road Project.
A summary of the spring monitoring sites is presented in Table 3.5-1, Spring Information. A
complete listing of the spring water quality data is presented in HydroGeo (2003a). Spring flow
and water quality generally shows large ranges of natural\seasonal variability because they are
recharged from nearby surface areas.

3.5.41 O’'Brien Spring

O’Brien Spring was monitored in May 2000, May 2001, September 2001, and September 2002
(HydroGeo 2003a). The spring flows at a rate of about 30 to 60 gpm and issues from faulted
Mesaverde bedrock. The water at this site is good quality meeting domestic, agricultural and
livestock water criteria and is classified as sodium/calcium bicarbonate/sulfate type, with a
moderate TDS concentration (728 to 767 mg/l), slightly alkaline pH (8.0 to 8.4), and low
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Table 3.5-1, Spring Information

Total
- s () Flow Rate | Dissolved
Spring Location (gpm) Solids pH Occurrence
(mg/)
NE 72 SW V4 Mesaverde
O’Brien Section 9 30 to 60 728 — 767 8.0-84 sandstone bedrock
T25N R85W fault
NE V4 SE V4
Corral Creek Section 27 < 608-990 | 7.0-84 | posaverdeshalow
T24N R86W
SW 4 NE 4 Medicine Bow
Ayers Section 19 <1to Dry 19,400 8.3 shallow bedrock or
T24N R84W alluvium
SE %4 SE V4
Miller Bend Section 12 <1 10,852 8.1 g"eedsri‘éirde fractured
T22N R86W
SW 4 SW V4 Medicine Bow
Alkali Flat #1 Section 12 32 1,464 7.9 shallow bedrock or
T21N R84W alluvium
SE V4 NW 4 Medicine Bow
Alkali Flat #2 Section 3 <1 3,517 8.0 shallow bedrock or
T22N R84W alluvium
SE YaNE 4 Ferris Formation
St. Mary’s Section 12 3 2,430 8.0 shallow bedrock
T22N R84W fracture
Note:
1.  Spring locations are shown on Figure 33, Hydrologic Monitoring Sites Location Map.

concentrations of trace constituents with the exception of total manganese (66 to 266 ug/l) and
sulfate (241 to 275 mg/l).

3.5.4.2 Corral Creek Spring

Corral Creek Spring was monitored in June 2000, May 2001, September 2001, and September
2002 (HydroGeo 2003a). The spring flows at a rate of less than one gpm and issues from shallow
Mesaverde bedrock or alluvium. Corral Creek Spring water is poor quality and does not meet
domestic water quality criteria. It is classified as a sodium bicarbonate type with moderate TDS
concentrations (608 to 990 mg/l) and neutral to slightly alkaline pH (7.0 to 8.4). The water from
this spring has low concentrations of trace constituents with the exception of elevated
concentrations of aluminum (164 pg/l), total iron (72 to 4,900 pg/l), and total manganese (140 to
200 ug/l).

3.5.4.3 Ayers Draw Spring

Ayers Spring was monitored in September 2001 and September 2002 (HydroGeo 2001 and
2003a). The spring was not flowing in 2002 and a laboratory sample was not collected, but field
water quality measurements were taken from a small stagnant pond below the spring. This spring
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issues from shallow Medicine Bow bedrock or alluvium. The spring is very poor quality and does
not meet domestic, agricultural, or livestock standards. The pH of the spring water was slightly
alkaline (8.3), the EC was >20,000 umhos/cm, and the temperature was 68.2° F. In 2001, a water
quality sample from Ayers Creek Spring indicated that it was sodium sulfate type. The water was
highly saline with high concentrations of many trace constituents including sodium (4,200 mg/l),
sulfate (9,400 mg/l), chloride (698 mg/l), TDS (19,400 mg/l), dissolved manganese (268 ug/l), and
SAR (36 unitless) (HydroGeo 2003a).

3.544 Miller Bend Spring
Miller Bend Spring was monitored in September 2002 (HydroGeo 2003a). The spring was flowing

at a rate of less than one gpm and issues from fractured shallow Mesaverde bedrock. Miller Bend
Spring water is poor quality and does not meet water quality criteria for domestic, agricultural, or
livestock. It is classified as a sodium sulfate type with a slightly alkaline pH (8.1) and a high
concentration of TDS (10,852 mg/l). The water from this spring has low concentrations of trace
constituents with the exception of elevated concentrations of sulfate (6,940 mg/l), total iron (1,803
pg/l), total manganese (161.5 pg/l), and SAR (10.8 unitless). This spring was located outside the
2000 and 2001 survey areas and was not sampled during those years.

3.5.4.5  Alkali Flat Spring #1

Alkali Flat Spring #1 was monitored in September 2002 (HydroGeo 2003a). This is a developed
spring with a solar powered pump and stock tank. Flow into the stock tank was measured as 32
gpm. This spring issues from shallow Medicine Bow bedrock or alluvium. Alkali Flat Spring #1
water is of moderate quality and meets water quality criteria for agriculture and livestock, but not
for domestic purposes. It is classified as a sodium sulfate type with slightly alkaline pH (7.9) and
moderate TDS concentration (1,464 mg/l). The water from this spring has low concentrations of
trace constituents with the exception of elevated concentrations of sulfate (911 mg/l), total iron
(1,248 pg/l), and total manganese (156.9 ug/l). This spring was located outside the 2000 and
2001 survey areas and was not sampled during those years.

3.5.4.6  Alkali Flat Spring #2

Alkali Flat Spring #2 was monitored in September 2002 (HydroGeo 2003a). Flow from this small is
less than one gpm, into a small pond, and the water has a foul odor. This spring issues from
shallow Mesaverde bedrock or alluvium. Alkali Flat Spring #2 is poor quality and only meets
livestock water quality criteria. The water is sodium sulfate type with a slightly alkaline pH (8.0)
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and a high TDS concentration (3,517 mg/l). The water from this spring has low concentrations of
trace constituents with the exception of elevated concentrations of sulfate (1,988 mg/l), aluminum
(850 pg/l), total iron (5,430 pg/l), total manganese (330.6 pg/l), and SAR (18.4 unitless). This
spring was located outside the 2000 and 2001 survey areas and was not sampled.

3.5.4.7 St. Mary’s Spring

St. Mary’s Spring was monitored in September 2002 (HydroGeo 2003a). This spring flow is about
3 gpm into a small stock pond and issues from a fractured Ferris Formation sandstone bed. St.
Mary’s Spring water is poor quality meeting only livestock water quality criteria. The water is
sodium sulfate type with a slightly alkaline pH (8.0) and a high TDS concentration (2,430 mg/l).
The water from this spring has low concentrations of trace constituents with the exception of
elevated concentrations of sulfate (1,452 mg/l), aluminum (434 ug/l), total iron (5,040 pg/l), and
total manganese (609.7 ug/l). This spring was located outside the 2000 and 2001 survey areas
and was not sampled.

3.5.5 Stock Wells Within and Adjacent to the EIS Analysis Area

The primary stock wells in the area are part of the baseline monitoring for the Seminoe Road
Project. Well producing zones were projected based on preliminary geologic mapping of the area
and estimated well depth; in many cases well completion information was not available. Shallow
well levels and water quality generally shows large ranges of natural\seasonal variability because
they are recharged from nearby surface sources. A summary of the well monitoring sites is
presented in Table 3.5-2, Well Information. A complete listing of the well water quality data is
presented in HydroGeo (2003a).

3.5.5.1 Section 19 Well

The Section 19 Well was monitored in May 2000, June 2000, May 2001, September 2001, and
September 2002 (HydroGeo 2003a). This well is artesian, and flows are diverted to a stock tank
one-half mile to the east. This well is believed to be completed in the Mesaverde strata. The water
at this site is poor quality only suitable for livestock but not for domestic or agricultural purposes.
The water at this site is calcium sulfate/bicarbonate type with a slightly alkaline pH (7.2 to 7.8) and
a moderate TDS concentration (842 to 969 mg/l). The water has low concentrations of trace
constituents, with the exception of high concentrations of sulfate (220 to 411 mg/l), and total iron
(230 to 2,800 pg/l). Flow from the well is about 2 gpm.
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Table 3.5-2, Well Information

Water Level
Below Total .
Well . Projected
Well Location Type of Depth Surface Dissolved pH Producing
Well (fee) (feet or Solids Interval
Flow Rate (mg/l)
(gpm)
SW 4 NW "4 Stock
Section 19 Section 19 . NA 2 gpm 842 — 969 72-7.8 Mesaverde
T23NResw | Vatering
NW 4 NE V4 Stock
Miller #1 Section 33 . 246 2 gpm 775 - 860 8.2-8.7 Medicine Bow
T23N RgsW | Watering
NE "a NW 4 Stock
Little Shoe Section 1 . 520 23-24.5 ft 1,150 - 1,720 79-8.2 Mesaverde
T23N Rgew | Vatering
. NW 4 NE V4
Dry Ditch Section 7 Stoqk NA 30 ft 1,372 7.8 Medicine Bow
#1 T23N R84W watering
. SE aNW Y4
Dry Ditch | gection 11NA | Stock NA 6 ft 2,574 7.9 Medicine Bow
#2 T23N R85W watering
SW 4 NE 4 Stock
Alkali Flat Section 23 . NA 34 ft 4,372 7.9 Mesaverde
T22N Rgaw | Watering
NE %4 SW %4 Domestic
ID Ranch Section 29 use NA NA 497 - 1,720 7.7-8.3 Medicine Bow
T24N R84W
Seminoe | NW ANW e | oo Medicine Bow or
Boat Club Section 9 OTSZS“C 287 16 ft 1,130-1,360 | 8.0-8.2 odiviped
(winter) T24N R84W .
Alluvium
SE "4 NE V4 .
Sheller Section 18 | Domestic | g5 9 ft 329 7.4 North Fork
TooN R85W use uvium
Note:

1.  Water well locations are shown on Fiaure 33. Hvdroloaic Monitorina Sites Location Map.

3.5.5.2 Miller #1 Well

The Miller #1 well was monitored in May 2001, September 2001, and September 2002 (HydroGeo
2003a). This well is artesian, and its flow is diverted to a stock tank next to the well. This well is
believed to be complete in the Medicine Bow Formation. The water at this site is poor quality and
only meets livestock water quality criteria. It is unsuitable for domestic or agricultural purposes.
The water is sodium bicarbonate type with a moderately alkaline pH (8.2 to 8.7) and a moderate
TDS concentration (775 to 860 mg/l). The water has low concentrations of trace constituents and
has a high value of SAR (22.0 to 26.8). Flow into the stock tank is about 2 gpm.
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3.5.5.3 Little Shoe Well
The Little Shoe Well was monitored in May 2001, September 2001, and September 2002

(HydroGeo 2003a). The water level in this well is between 23 to 24.5 feet below surface. This well
is believed to be complete in the Mesaverde strata. The water at this site is poor quality and is
only suitable for livestock watering. It does not meet domestic or agricultural standards. The water
is sodium sulfate type with a slightly alkaline pH (7.9 to 8.2) and a high TDS concentration (1,150
to 1,720 mg/l). The water has moderate concentrations of trace constituents including sulfate (497
to 945 mg/l), total aluminum (<50 to 291 pg/l), total iron (381 to 16,200 ug/l), total manganese (62
to 166 ug/l), and a high value of SAR (7.1 to 11.1).

3.5.54 Dry Ditch Well #1
The Dry Ditch #1 well was monitored in September 2002 (HydroGeo 2003a). The water level in

this well was about 30 feet below surface. This well is believed to be complete in the Medicine
Bow Formation. The water at this site is poor quality and is only suitable for livestock watering.
Water quality does not meet domestic or agricultural water quality criteria. The water is sodium
sulfate type with a slightly alkaline pH (7.8) and a high TDS concentration (1,372 mg/l). The water
has moderate concentrations of trace constituents including sulfate (827 mg/l), total aluminum
(365 pg/l), total iron (3,363 pg/l), total manganese (62 pg/l), and SAR (12.4). This well is located
outside the 2000 and 2001 survey areas and was not monitored during those years.

3.5.5.5 Dry Ditch Well #2

The Dry Ditch #2 well was monitored in September 2002 (HydroGeo 2003a). The water level in
this well was about six feet below surface. This well is believed to be complete in the Medicine
Bow Formation. The water at this site is sodium sulfate type with a slightly alkaline pH (7.9) and a
high TDS concentration (2,574 mg/l). The water has high concentrations of trace constituents
including sulfate (1,451 mg/l), total aluminum (786.5 ug/l), total iron (5910 pg/l), and total
manganese (261 pg/l). This well was located outside the 2000 and 2001 survey areas and was

not monitored during those years.

3.5.5.6  Alkali Flat Well

The Alkali Flat Well was monitored in September 2002 (HydroGeo 2003a). The water level in this
well was about 34 feet below surface. This well is believed to be complete in the Mesaverde
strata. The water at this site is poor quality and only meets livestock water quality criteria. It is not
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suitable for domestic or agricultural purposes. The water is sodium sulfate type with a slightly
alkaline pH (7.9) and a high TDS concentration (4,372 mg/l). The water has high concentrations of
trace constituents including sulfate (2,751 mg/l), total iron (791 ug/l), total manganese (453 ug/l),
and SAR (11.8). This well was located outside the 2000 and 2001 survey areas and was not
monitored during those years.

3.5.6 Domestic Wells Within and Adjacent to the EIS Analysis Area

Three domestic water wells were identified and monitored for the Seminoe Road Project (ID
Ranch, Seminoe Boat Club (Winter), and Sheller domestic wells). See Figure 33, Hydrologic
Monitoring Sites Location Map. Two additional domestic wells in the Dugway home site area
were located but have been abandoned (HydroGeo 2003a). The general producing zones of these
wells were projected based on preliminary geologic mapping of the area and estimated well depth;
well completion information was not available for these wells. Shallow well levels and water quality
generally shows large ranges of natural\seasonal variability because they are recharged from
nearby surface sources. A summary of the well monitoring sites is presented in Table 3.5-2, Well

Information. A complete listing of the well water quality data is presented in HydroGeo (2003a).

3.5.6.1 ID Ranch Well

The ID Ranch Well was monitored in May 2000, May 2001, September 2001, and September
2002 (HydroGeo 2003a). The water level in this well was not measured because the wellhead was
sealed, though it is reported to be shallow. The water at this site does not meet secondary
domestic drinking water criteria for TDS (limit of 500 mg/l). Secondary domestic water quality
limits are based on aesthetic criteria and not human health. Water from this well is calcium
bicarbonate type with a slightly alkaline pH (7.7 to 8.3) and a high TDS concentration (497 to 1720
mg/l). The water has low concentrations of trace constituents.

3.5.6.2 Boat Club “Winter" Well

The Boat Club “Winter” Well was sampled in May 2001, September 2001, and September 2002
(HydroGeo 2003a). The water level was not measured because the wellhead was sealed. This
well is completed in the Medicine Bow Formation. The water at this site does not meet secondary
domestic drinking water criteria for TDS (limit of 500 mg/l) or sulfate (250 mg/l). Secondary
domestic water quality limits are based on aesthetic criteria and not human health. The water is
sodium sulfate type with a slightly alkaline pH (8.0 to 8.2) and has high TDS concentrations (1,130
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to 1,360 mg/l). The water has low concentrations of trace constituents with the exception of
moderately high concentrations of sulfate (482 to 657 mg/l).

3.5.6.3  Sheller well

The Sheller Well was sampled in September 2002 (HydroGeo 2003a). The water level in the well
was 9 feet below surface. This well is completed in the North Platte River alluvium. The well water
does not meet secondary domestic drinking water criteria for iron (300 pg/l), manganese (50 pg/l),
and zinc (500 ug/l). Secondary domestic water quality limits are based on aesthetic criteria and
not human health. The water is sodium chloride\bicarbonate type with a neutral pH (7.1) and a low
TDS concentration (329 mg/l). The water has low concentrations of trace constituents with the
exception of high concentrations of total iron (6,530 pg/l), total manganese (265 pg/l), and total
zinc (2,288 pg/l). This well was located outside the 2000 and 2001 survey areas and was not
monitored during those years.

3.6 Vegetation
3.6.1 Vegetation Communities

Fourteen upland vegetation types were mapped within the EIS analysis area. See Figure 44,
Vegetation Map. The acreage of each vegetation community within the EIS analysis area is
presented in Table 3.6-1, Vegetation Communities.

Aerial photos obtained from the Proponent were used to map vegetation. This “office” mapping
was followed by a 2003 field reconnaissance survey to corroborate the vegetation delineations

made from examination of aerial photos.

3.6.1.1 Wyoming Sagebrush/Mixed Grass

This vegetation community occurs over broad expanses in the EIS analysis area on level to gently
rolling uplands and alluvial plains.

Wyoming sagebrush (Artemisia var. tridentata wyomingensis) dominates this community with an
understory composed of a variety of grass species including Sandberg bluegrass (Poa secunda),
threadleaf sedge (Carex filifolia), green needlegrass (Nassella viridula), Indian ricegrass
(Achnatherum hymenoides), thickspike wheatgrass (Elymus lanceolatus) and western wheatgrass
(Pascopyrum smithii). Sandberg bluegrass is the most common grass species. Needle-and-

thread (Hesperostipa comata var. comata) dominates on more sandy soils to the general

Seminoe Road Gas Development Project 3-41



Draft Environmental Impact Statement November 2005

exclusion of most other grass species. Plant cover typically ranges from 25 to 40%, although

cover values up to 50% may be found.

Table 3.6-1, Vegetation Communities

Area? Portlon of EIS Reclamation
Vegetation Community’ Analysis Area -
(acres) (%) Potential
Wyoming Sagebrush/Mixed Grass 29,320 214 Moderate
Wyoming Sagebrush/Threadleaf Sedge 29,230 21.3 Moderate
Wyoming Sagebrush/Green Rabbitbrush 1,910 1.4 Moderate
Low Shrub/Mixed Grass 34,010 24.9 Low to Moderate
Mixed Sagebrush 3,250 2.4 Low to Moderate
Mixed Shrub 12,180 8.9 Low to Moderate
Mixed Grass 3,120 2.3 Moderate
Threadleaf Sedge/Mixed Grass 1,260 0.9 Moderate
Basin Big Sagebrush/Greasewood 1,970 1.4 Low to Moderate
Greasewood 1,080 0.8 Low to Moderate
Juniper 250 0.2 Low
Rock Outcrop 5,670 41 Low
Mined Area® 4,400 3.2 Low to Moderate
Seminoe Reservoir Lake* 9,350 6.8 --
Total 137,000 100.0 --
Notes:
1. See Fiaure 44. Veaetation Mab.
2. These represent the estimated areas of the various vegetation communities within the EIS analysis area.
3. Because coal mining companies maintain reclamation bonds on reclaimed land with the Wyoming DEQ,
Land Quality Division, any redisturbance of bonded mine reclaimed areas by operations at the Seminoe
Road Project would require a transfer of reclamation success liability and responsibility from the coal mining
company to the Proponent.
4. Acreage at normal high water level of Seminoe Reservoir, not vegetation community, but listed here to
illustrate relative size of reservoir within EIS analysis area.
Reference (HydroGeo 2004)

Pedestalling and sheet wash have commonly occurred across this vegetation community, and
transition zones are moderately broad. The broadest zone is located in the northern portion of the

EIS analysis area where this unit borders the Low Shrub/Mixed Grass Community.

3.6.1.2 Wyoming Sagebrush/Threadleaf Sedge

This vegetation community shares many characteristics of the Wyoming Sagebrush/Mixed Grass
Community but differs in its overall vegetation composition. The community occurs over broad
expanses on all aspects and is most prevalent in the eastern half of the EIS analysis area. The

upland topography is nearly level to moderately rolling.

Wyoming Sagebrush dominates this community, with threadleaf sedge the most common
understory species. Sandberg bluegrass, green needlegrass, Indian ricegrass, and thickspike
wheatgrass are also found in the understory of this community. In sandy soils, green needlegrass
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or needle-and-thread dominates the understory. Vegetation cover typically ranges from 30 to 40%,
although cover values up to 50% may be found.

Pedestalling and sheet wash are common across this vegetation community, and vegetation
transition zones are also moderately broad, but not to the extent displayed by the Wyoming
Sagebrush/Mixed Grass Community.

3.6.1.3 Wyoming Sagebrush/Green Rabbitbrush

This vegetation community occurs on rolling hills and ridges in the southeastern part of the EIS
analysis area. Wyoming sagebrush and Green rabbitbrush (Chrysothamnus viscidiflorus)
dominate this community. Rubber rabbitbrush (Chrysothamnus nauseosus) may be an occasional
co-dominant species. Threadleaf sedge is the most common understory species with Sandberg
bluegrass also present. Vegetation cover typically ranges from 25 to 35%. Pedestalling was

common.

Broad transition zones exist between this community and the adjacent Wyoming Sagebrush/
Mixed Grass and Wyoming Sagebrush/Threadleaf Sedge communities.

3.6.1.4 Low Shrub/Mixed Grass

This vegetation community is common across the central portion of the EIS analysis area and
occupies a wide variety of sites including upland ridge tops and dissected side-slopes, broad
alluvial plains, saline basins, and alkali flats. This community also comprises the largest
vegetation delineation in the EIS analysis area, and occurs on flat to steeply sloping areas
although it is most prevalent on gentle slopes. The soils supporting this community are typically
alkaline and may or may not be saline.

This community is typically dominated by a Gardner’s saltbush (Atriplex gardneri)/Sandberg
bluegrass association. A Gardner saltbush/birdsfoot sagebrush (Artemisia pedatifida) type is also
common on more level areas and, with a notable percentage of foxtail barley (Critesion jubatum),
can be found in association with playa areas. In certain locales, birdsfoot sagebrush can be locally
dominant on hillsides and ridge tops. Plant cover values for this community generally range from
20 to 30%, but values can approach 40%.
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Pedestalling was common and some sheet wash is found in this unit. Transition zones can be
exceptionally broad, particularly when bordering the Wyoming Sagebrush/Mixed Grass and
Wyoming Sagebrush/Threadleaf Sedge communities.

3.6.1.5 Mixed Sagebrush

This vegetation community is limited to the southern half of the EIS analysis area on moderately
steep to steep ridges and hills. Wyoming sagebrush, birdsfoot sagebrush, fringed sagebrush
(Artemisia frigida), and black sagebrush (Artemisia nova) are interspersed throughout this
community, depending on site-specific conditions. A few isolated stands of Rocky Mountain
juniper (Juniperus scopulorum) to small to delicate trees are also found in this unit. Understory
grass species include threadleaf sedge, Sandberg bluegrass, and western wheatgrass. Percent
total plant cover is highly variable across this unit ranging, on average, from 25 to 70%.

Vegetation transition zones are narrow to moderately broad, depending on slope and soil
characteristics. Pedestalling, sheet wash and riling are common, and some gullying was
observed.

3.6.1.6 Mixed Shrub

This vegetation community occurs primarily on ridge complexes and hills where slopes are
moderate to steep. At higher elevations, mountain mahogany (Cercocarpus montanus),
skunkbush sumac (Rhus aromatica var. trilobata), squaw current (Ribes cereum), and black
sagebrush are present. Further downslope, Wyoming sagebrush becomes a sub-dominant
community component with shrub species such as broom snakeweed (Gutierrezia sarothrae) and
shadscale saltbush (Atriplex confertifolia) occurring in association. On south-facing slopes,
shadscale saltbush dominates where soil moisture regimes are drier. A Wyoming
sagebrush/greasewood (Sarcobatus vermiculatus) association occurs in drainages along toe
slopes.

Plant cover is highly variable within this community ranging from 10% (across surface rock
exposures) to 70% (on north- and east-facing aspects with deeper soils). Herbaceous understory
species include Sandberg bluegrass, green needlegrass, Indian ricegrass, and western
wheatgrass.
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Transition zone and erosion characteristics of this unit are similar to those of the Mixed
Sagebrush Community.

3.6.1.7 Mixed Grass

Threadleaf sedge, Sandberg bluegrass, Indian ricegrass, and thickspike wheatgrass dominate
this vegetation community, which is found on nearly level to gently rolling areas. Green
needlegrass dominates where more sandy soils occur. Plant cover ranges from about 25 to 35%.
Wyoming sagebrush has established in incised drainages within this unit where soils are

sufficiently deep, while mountain mahogany occurs as an occasional community inclusion.

Vegetation community transition zones range from abrupt in the Mixed Sage Community (due to
slope) to comparatively broad where it borders the Wyoming Sagebrush/Mixed Grass Community.
Pedestalling and sheet wash are common in this community.

3.6.1.8 Threadleaf Sedge/Mixed Grass

This vegetation community is similar to the Mixed Grass Community with the exception that
threadleaf sedge is the dominant herbaceous species. This unit occurs over nearly level to gently
rolling uplands and is typified by vegetation cover values ranging from 20 to 30%. Community
component species include Sandberg bluegrass, needle-and-thread, Indian ricegrass, and
western wheatgrass. Broom snakeweed and low density Wyoming sagebrush stands are also
present. The Alkali Flat playa is included in this unit.

Pedestalling was noted in this community. Transition zone characteristics parallel the Mixed
Grass Community.

3.6.1.9 Basin Big Sagebrush/Greasewood

This vegetation community has become established along drainages and depressions, and in
swales where greasewood does not dominate. It can also be found in association with alkali flat
and playa communities upslope from areas dominated by more calcareous and salt tolerant
species. Mixed shrub species are often intermixed with the Basin Big Sagebrush (Artemisia
tridentata var. tridentata)/Greasewood (Sarcobatus vermiculatus) Community where better quality
soils border drainages. This community is more common than the Greasewood Community on
broad stream terraces because of the adaptive capabilities of Basin Big Sagebrush.
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Plant cover ranges between 50 and 80%. This community often transitions into a Greasewood
Community in drainage topographies. Pedestalling and sheet wash are common.

3.6.1.10 Greasewood

Similar to the Basin Big Sagebrush/Greasewood Community described in Section 3.6.1.9, Basin
Big Sagebrush/Greasewood, this community is found in depressions, basins, stream courses and
stream terraces where wetter soil moisture regimes have developed. It is also commonly
associated with alkali flats and playas. Slopes are typically gentle, with deep soils that exhibit a
basic (high) pH. Higher than normal soil salinities may occur. Pedestalling and sheet wash are

common in this community.

Plant cover typically ranges from 50 to 80% with alkali sacaton (Sporobolus airoides) a common
understory component. Vegetation community transition zones range from abrupt to broad,
particularly where this community intergrades with the Basin Big Sagebrush/Greasewood
Community.

3.6.1.11  Juniper

This vegetation community is rare but does occur sporadically on foothills, ridge tops and steep
ridges in the southwest part of the EIS analysis area. This community may also be found
intermixed at higher elevations within the Mixed Shrub and Mixed Sagebrush communities where
steep to very steep slopes are overlain by shallow soils having a high coarse fragment content.
Surface rock exposures and rock outcrops are relatively common.

Rocky Mountain juniper is the dominant species in this community. Plant cover ranges from 30 to
50% (including the tree canopy) though significant bare areas can be found. The plant understory
ranges from a mixed shrub type on slopes to black sagebrush stands on more exposed ridge
tops. A gravel pavement is common indicating a susceptibility to erosion. Vegetation community
transition zones are abrupt to narrow along toe-slopes where an increase in soil depths promote
the establishment of shrub and grass-dominated communities.

3.6.1.12 Playas

Ferris Lake, Alkali Flat and St. Mary’s Anticline Basin are playas occurring within the EIS analysis
area. Each consists of a closed basin into which drainage flows from the surrounding terrain.

Playas pond water during springtime snowmelt or after an intense summer thunderstorm, but are
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relatively dry for most of the year. Depending upon annual precipitation rates, playas are either
unvegetated or support limited stands of herbaceous species. Foxtail barley and annual species
such as prostrate knotweed (Polygonum aviculare), and silverscale saltbush (Atriplex argentea)
are commonly supported by playas where growing conditions are amenable.

3.6.1.13 Rock Outcrop/Broken Land/Miscellaneous Land Types

Rock outcrops, surface rock exposures and highly weathered geologic formations are scattered
throughout the EIS analysis area. These sites are typified by little or no soil, high surficial coarse
fragments and sparse vegetation. Sand beaches along the shoreline of Seminoe Reservoir are
also included in this unit. Where soils have accumulated along toe slopes, in depressions, or in
broader incised drainages, a variation of the Mixed Shrub Community often develops. The
potential for erosion is highly variable, given the lack of soil across major portions of this unit,
though considered “high” where soil exists and a gravel pavement is absent.

3.6.1.14 Mined Area

Surface coal mining has occurred within the EIS analysis area. See Appendix E, Regional
Activity. The areas affected by this mining activity have been delineated into a unique category

and are in various stages of reclamation.

3.6.2 Wetlands and Riparian Areas

No formal delineations of jurisdictional wetlands or other Waters of the U.S. have been completed
for the EIS analysis area. To complete this section, information from 2001, 2002, 2003 and 2004
baseline and follow up field surveys were used to describe the essential characteristics of
drainage vegetation, wetlands and riparian areas. (TRC Mariah 2001; HydroGeo 2003a, 2004c).
In addition, National Wetlands Inventory maps, utilizing the wetland classification described by
Cowardin et al. (1979), were reviewed.

Wetland and riparian plant communities occur in all 14 sub-watersheds in the EIS analysis area.
Other than those associated with Seminoe Reservoir, the North Platte River, seeps, springs, stock
ponds and playas, they are typically confined to areas in or adjacent to the drainage channels.
Wetland hydrology is provided by channel flooding, lateral flow and subirrigation. The wetland
hydrology in Pool Table Draw is also enhanced by the continuous flows of Pilot Project produced

water.
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Wetland and riparian zones along drainages are generally characterized by narrow vegetation
communities that have wetter soil hydrologic conditions than the surrounding upland areas.

Wetland and riparian vegetation communities vary across the EIS analysis area, but they are
comparatively simplistic in terms of diversity. Species occurring within these wetland and riparian
areas have become established in direct response to soil/hydrologic conditions reflecting soil
depth, water holding capacity, and period of saturation. Six wetland and riparian plant

communities are found in the EIS analysis area.

Herbaceous Riparian. This community is confined to areas within drainages and occurs
primarily on the banks and in channel bottoms of ephemeral drainages. Hydrophytic grasses,
rushes (Juncus spp.), sedges (Carex spp.) and forbs are the dominant species. The plant species
presented in the upper, drier reaches of the drainages varies from those found in lower, wetter
reaches, including those drainage sections that have standing or gently flowing water. Aquatic and
floating vegetation growing in standing or gently flowing water is included in this community.

Shrubby Riparian. This community is confined to areas within and along drainages. It is
characterized by shrubby vegetation growing in channel bottoms and on the banks of ephemeral
drainages. The dominant shrub species varies throughout drainages and overlaps the Basin Big
Sagebrush/Greasewood and Greasewood communities immediately upslope from the drainage
proper as described in sections 3.6.1.9, Basin Big Sagebrush/Greasewood and 3.6.1.10,
Greasewood. This community also includes areas in the lower reaches of most drainages where
the water table is high and sandbar willow (Salix exigua) and tamarisk ( Tamarisk chinensis) are
the dominant shrubs.

Wet Meadow. This community typically occurs in areas adjacent to drainage flow channels and
springs where soils are saturated for a portion of the growing season. This community also
includes sub-irrigated vegetated terraces and drainage areas downstream of stock ponds.
Hydrophytic grasses, rushes, sedges, and forbs are the dominant species.

Forested Riparian. This community is characterized by deciduous trees such as cottonwood
(Populus spp.). Cottonwood trees are very rare in the EIS analysis area; however, they do occur in
small isolated locations along the North Platte River.
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Playa. The Ferris Lake and Alkali Flat and St. Mary’s Anticline playa areas occur in the EIS
analysis area south of the North Platte River. These closed playa basins can be inundated with
water for a few months of the year (depending on weather conditions) and support hydrophytic
vegetation. During drought cycles, vegetation cover can disappear (HydroGeo 2003a, 2004c).

This community is also described in Section 3.6.1.12, Playas.

Shoreline/Sandy Beach. The fluctuating water levels of the Seminoe Reservoir create
shoreline and sandy beach conditions. During drought conditions (such as experienced over the
past several years), vast areas of shoreline are exposed, and little or no vegetation grows in these
areas with the exception of scattered weedy and annual species, and alkali-tolerant hydrophytic
grasses, rushes and forbs. Although highly variable in size depending on weather conditions and
reservoir storage levels, wetland plant communities have developed in the lower reaches of many
EIS analysis area drainages, above the normal high water level of the Seminoe Reservoir. These
areas are subjected to varying water levels and erosion. The shoreline/sandy beach community
overlaps the community described in Section 3.6.1.13, Rock Outcrop/Broken Land/Miscellaneous

Land Types.

3.6.2.1 Pilot Project Produced Water Riparian and Wetland Areas

Since December 2001, Pilot Project produced water has been released into Pool Table Draw.
Prior to the introduction of produced water, Pool Table Draw was a sparsely vegetated ephemeral
stream channel (TRC Mariah 2001). The presence of continuous, low velocity flows of Pilot
Project produced water have enhanced the development of hydric soils and increased the
vegetative cover and diversity of riparian and wetland species along narrow bands of Pool Table
Draw and some localized areas in Pool Table Draw where the gradient flattens along the channel
(HydroGeo 2003a, 2004c). Sagebrush and greasewood are less tolerant of anaerobic conditions
and are stressed or dying in isolated areas where soils are becoming saturated due to the
continuous flows of Pilot Project produced water.

3.6.2.2 Seeps, Springs and Stock Ponds

Seeps and springs are naturally occurring and exhibit seasonal or perennial flows with recharge
coming from direct precipitation or snowmelt infiltration. Known springs in the EIS analysis area
are shown on Figure 33, Hvdroloaic Monitorina Sites Location Map. It is estimated that 10 to

15 stock ponds are located within the EIS analysis area. Depending on soil moisture conditions,
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the areas surrounding seeps, springs, and stock ponds support hydrophytic wetland vegetation,

occurring in herbaceous and shrubby riparian to wet meadow communities.

Stock ponds are man-made features that are filled by flow from springs or overland flow.
Hydrophytic vegetation often grows in areas surrounding stock ponds due to seepage. The areal
extent is typically limited and such vegetation can be damaged by animal use or the stock ponds.

3.6.3 Weeds

The existence, extent and type of weeds likely to inhabit an area is affected by many factors
including elevation, slope aspect, soil pH, soil texture, distance from water sources, distance from
disturbance, proximity to existing infestations, annual precipitation, and vegetation cover.
Additionally, with the windy conditions of south-central Wyoming, weed seeds can be blown from
great distances to gain “foot holds” in disturbed or stressed sites.

The EIS analysis area is comparatively undisturbed and dominated by native vegetation species
with relatively low weed and cover. Weeds are prone to establishment on disturbed sites such as
those resulting from human (recreation, ranching, and livestock) activities. The drought conditions
of the past several years have also contributed to the spread of weeds.

Pilot Project related activities such as the construction of roads, drill pads, pipelines, reservoir
improvements, and ancillary facilities have resulted in surface disturbances of 146 acres that have
enhanced the establishment and spread of weeds. The presence of continuous flows of produced
water in Pool Table Draw has also resulted in increased growth and diversity of plant species
including weeds (HydroGeo 2003a, 2004c). In general, weeds develop in disturbed sites
throughout the EIS analysis area with varying density and composition (TRC Mariah 2001,
HydroGeo 2003a, 2004c). Weeds are typically confined to narrow corridors along roadways, areas
disturbed by ranching, recreational use; areas disturbed by the Pilot Project and County Road 351
construction activities; areas impacted by livestock such as surrounding stock ponds; areas
subject to erosion including headcuts; and areas exposed by fluctuating water storage levels in
Seminoe Reservoir.

The state of Wyoming, Carbon County, and BLM weedy species of concern known to occur in the

EIS analysis area are presented on Table 3.6.2, State of Wyoming Designated Noxious
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Weeds, BLM Weedy Species of Concern, and Carbon County Declared Weeds Known to

Occur in the EIS Analysis Area.

The information on weed species occurrences was based on information provided by the BLM Field
Office (Foley 2003) and data collected in surveys conducted in 2001-2004 (TRC Mariah 2001;
HydroGeo 2003a, 2004c). Nine designated noxious weeds, four BLM weedy species of concern, and
three Carbon County declared weeds are known to occur in or near the EIS analysis area. BLM and
State of Wyoming regulations require that noxious weeds be controlled where they become newly
established.

3.6.4 Threatened and Endangered Plant Species

There are no known threatened, endangered, candidate, or proposed plant species or critical
habitats in the EIS analysis area (TRC Mariah 2001, HydroGeo 2003, 2003a, WYNDD 2003,
2004). However, the blowout penstemon (Penstemon haydenii), an endangered plant species, is
known to occur in the Ferris and Seminoe mountains north of the EIS analysis area (WYNDD
2004). There are no known active sand dunes or areas of potential habitat for blowout penstemon
in the EIS analysis area. Based on known distribution and habitat characteristics for blowout
penstemon, this species is not likely to occur in the EIS analysis area.

3.6.5 Sensitive Plant Species

Persistent sepal yellow-cress, the only BLM sensitive plant species of concern known to be
present in the EIS analysis area, occurs in portions of Pool Table Draw, Ayers Draw, Dry Ditch, St.
Mary’s Ditch, Mountain Lion Draw and the Ferris Lake playa (TRC Mariah 2001). It occurs on
banks adjacent to standing or flowing water, along the shoreline of Seminoe Reservoir near the
high water line, and in areas subject to flooding. It frequently occurs in semi-disturbed and recently
flooded areas, so it occurs with varying density from year to year and may not be observed when
water levels are high. There are seven known occurrences of persistent sepal yellow-cress,
mostly on the shores of Seminoe Reservoir, that represent nearly 33% of all occurrences in
Wyoming and there are no extant occurrences of this species outside of Wyoming (WYNDD
2004). The WYNDD (2002) notes occurrences of persistent sepal yellow-cress as comprising
“one of the highest concentrations of this species in the state.”
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Table 3.6-2, State of Wyoming Designated Noxious Weeds, BLM Weedy Species of
Concern, and Carbon County Declared Weeds Known to Occur in the EIS Analysis Area

Observed in Field

Pest Council).

arwD

BLM Weed Species of Concern (Foley 2003)
Adapted from Foley (2003, 2004).

Adapted from HydroGeo (2003a, 2004); TRC Mariah (2001).
Adapted from 2003 Declared List of Weed and Pests for Carbon County (Wyoming Weed and Pest Council).

Common Name Scientific Name Comments®* S 4
urveys
State of Wyoming Designated Noxious Weeds'
Canada thistle Cirsium arvense Yes
Known t occur north of the project
. I . area along road right-of-way and
Dalmation toadflax Linaria dalmatica outside right—of—wagy in nativ):e No
rangeland
Known to occur north of the project
area along road right-of-way and
Diffuse knapweed Centaurea diffusa outside right-of-way in native No
rangeland. Some areas are being
treated already.®
Known to occur along the North
Leafy spurge Euphoribia esula Platte River where pipeline route is No
proposed to bore under.®
Known to occur north of the project
Russian knapweed Centaurea repens iruet’:i;éoﬁgh;?gg V\I;Ia?;it[:]o:;\tls/);and Yes
rangeland.?
. . Known to occur along Seminoe
Salt cedar, tamarisk Tamarisk spp. Reservoir.? 9 Yes
Known to occur near CBM well on
west side of road in drainage ,
. . bottom. Small patch being treated.
Scotch thistle Onopordum acanthium Not observed iFr)l 2002 or gOOS Yes
surveys but three individuals
observed in summer 2004.%
Known to occur north of the project
area along road right-of-way and
Spotted knapweed Centaurea maculosa outside right-of-way in native No
rangeland. Some areas are being
treated already.®
Whitetop, Hoary cress Cardaria spp. Known to occur along highway.® Yes
BLM Weed Species of Concern?
Bromus (Anisantha)
Cheatgrass tectorum Yes
Curlycup gumweed Grindelia squarrosa Yes
Halogeton Halogeton glomeratus Yes
Russian thistle Salsola tragus Yes
Specific plant species not identified
Annual chenopods by BLM Yes
Annual mustards Specific plant species not identified Yes
y BLM
2003 List of Declared Weeds for Carbon County®
Halogeton Halogeton glomeratus Yes
Plains larkspur Delphinium geyeri Yes
Plains pricklypear Opuntia polyacantha Yes
Woyeth lupine Lupinus wyethi No
Notes:

1. Adapted from Designated Noxious Weed List — Wyoming Weed and Pest Control Act (Wyoming Weed and
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3.7 Wildlife/Fisheries

Information regarding wildlife species and current habitat conditions within and near the EIS
analysis area was obtained from field surveys and reports completed for the Seminoe Road Pilot
Project Area and Gas Gathering Pipeline and Access Roads Project (USDI, BLM 2001; TRC
2000, 2002a, 2002b, 2002c, 2002d, 2002¢e; and Cedar Creek Associates, Inc. 2004), published
sources pertinent to the area, BLM file information, and WGFD information, discussions with the
USFWS, and Wyoming Natural Heritage Program (WNHP) file and mapping data.

3.71 Big Game

Pronghorn, mule deer, elk and bighorn sheep are the four big game species that occupy habitats
on or near the EIS analysis area. Populations of mule deer, elk and bighorn sheep are mostly
peripheral to the EIS analysis area, while pronghorn is the only common big game resident. The
following information presented on population trends for big game animals is taken from the
WGFD’s 2002 Annual Big Game Unit JCRs.

3.711 Mule Deer

Mule deer populations in the region are part of the Ferris Herd Unit (647, Hunt Area 87) west of
Seminoe Reservoir and north of the North Platte River and part of the Platte Valley Herd Unit
(541, Hunt Area 161) east of Seminoe Reservoir and south of the North Platte River. The EIS
analysis area north of the North Platte River is outside of occupied mule deer range, but the area
south of the river is yearlong mule deer range. Crucial winter/yearlong mule deer range is located
to the south along the North Platte River and west and north of the EIS analysis area (see Figure
45, Wildlife Map). Crucial winter/yearlong range is defined by the WGFD as winter/yearlong
range that has been documented as the determining factor in a population’s ability to maintain
itself at a desired level over the long-term.

Since 1990, the Ferris Mule Deer Unit has not met the WGFD population objective of 5,000
animals. Poor fawn production in 1991 and 1992, coupled with heavy losses in the 1992-93
winter, reduced the herd to less than one half the objective size. Reductions in fawn production
continued until 1998 when fawning returned to more normal levels; however, there were increased
losses of fawns during the 2000-01 winter. Current estimates place the overall population at less
than half the objective population in spite of conservative harvests over the past decade.
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The Platte Valley Herd Unit includes the west slope of the Snowy Range and the east slope of the
Sierra Madre Range, including the North Platte River valley. The eastern edge of the EIS analysis
area (Hunt Area 161) supports drier and less productive habitats for mule deer, but it is included in
the Platte Valley Herd Unit because during more severe winters mule deer migrate from higher
elevation habitats to winter range in Hunt Areas 161 and 83. Summer and fall densities of mule
deer in Hunt Areas 161 and 83 are low. The mule deer population objective for the Platte Valley
Herd Unit is 20,000 animals. Following the 2002 hunting seasons, the population was estimated at
25,900 deer, almost 30% above the WGFD objective.

3.71.2 Elk

The entire EIS analysis area is outside of occupied elk range, but elk may occasionally pass
through the project area. Elk populations west of the Seminoe Reservoir and north of the North
Platte River are part of the Ferris Herd Unit (639, Hunt Area 111). Elk populations east of
Seminoe Reservoir and south of the North Platte River are part of the Shirley Mountain Herd Unit
(534, Hunt Area 16).

3.713 Bighorn Sheep

Bighorn sheep reside north of the EIS analysis area in the Ferris/Seminoe Mountains. The area is
closed to hunting.

3.71.4 Pronghorn

Pronghorn populations within and surrounding the EIS analysis area are separated into two herd
units:

» South Ferris Herd Unit (637, Hunt Area 62) - located west of Seminoe Reservoir and
north of the North Platte River; and,

» Medicine Bow Herd Unit (525, Hunt Area 48) - located east of Seminoe Reservoir and
south of the North Platte River.

The majority of the EIS analysis area is classified as winter/yearlong range. See Figure 45,
Wildlife Map. Winter/yearlong winter range is defined by the WGFD as range that is used
yearlong; but, during winter, the area has a substantial influx of pronghorn from other seasonal
ranges.
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The WGFD population objective of 6,500 animals for the South Ferris Pronghorn Herd Unit has
not been met since the 1992-93 winter, and subsequent years of poor fawn production have
hindered recovery from that winter. Fawn production improved in the late 1990s but decreased
from 2000 to 2002. The estimated post-hunt population in 2002 was roughly 20% less than the
objective population.

The pronghorn population in the Medicine Bow Herd Unit likewise declined after the 1992-93
winter. The WGFD population objective of 60,000 animals has not been met since 1991, despite
mild winters over the last several years and conservative hunting license numbers. Poor habitat
conditions appear to be limiting population growth in this herd unit, and hunting license numbers
were increased in 2002 and 2003 to reduce pronghorn foraging pressure on habitat.

3.7.2  Predators, Furbearers, and Small Mammals

Due to the secretive nature and nocturnal habits of many furbearers and other small mammals,
the specific distribution and population densities within the EIS analysis and surrounding areas are
unknown. Furbearers and predators known or likely to occur in the area include coyote, badger,
red fox, swift fox, ermine, long-tailed weasel, western spotted skunk, striped skunk, bobcat, and
beaver. All of these species, except for beaver, are adapted to a wide range of grassland and
shrubland habitats. Distribution of beaver is restricted to aquatic habitat along the North Platte
River. Further discussion of swift fox is provided in Section 3.7.8.3, Swift Fox.

Other small mammals known or likely to be common inhabitants of the region include desert
cottontail, white-tailed jackrabbit, white-tailed prairie dog, thirteen-lined ground squirrel, least
chipmunk, Wyoming ground squirrel, deer mouse, olive-backed pocket mouse, Ord’s kangaroo
rat, and sagebrush vole. Further discussion of white-tailed prairie dog is provided in Section
3.7.8.1, White-tailed Prairie Dog.

3.7.3 Waterbirds

Waterbirds include waterfowl, shorebirds and other wading birds typically associated with
wetlands and bodies of surface water. Within the EIS analysis area, aquatic and wetland habitat
for waterbirds is restricted to the North Platte River, Seminoe Reservoir, and a few scattered stock
ponds. Various species of waterfowl, shorebirds and waders utilize these water bodies during
spring and fall migration, but few remain as summer residents and breeders. Fluctuations in

Seminoe Reservoir water levels prohibits the development of shallow water shoreline areas with
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emergent vegetation, favored by many species of waterfowl and shorebirds. Therefore, waterbird
nesting use of the reservoir is limited. Waterbird nesting in the area is limited primarily to species
such as puddle ducks (mallard, teal, etc.), spotted sandpiper, and killdeer. White pelicans and
double-crested cormorants are known to forage for fish in Seminoe Reservoir (WGFD 1998).

3.7.4 Raptors

Raptor species known or likely to hunt in the open shrublands and grasslands and possibly nest
within the EIS analysis area are turkey vulture, northern harrier, bald eagle, golden eagle,
peregrine falcon, prairie falcon, red-tailed hawk, ferruginous hawk, American kestrel, burrowing
owl, short-eared owl, and great horned owl. BLM file information and recent field surveys (TRC
2000 and Cedar Creek Associates 2004) have documented nesting by golden eagle, ferruginous
hawk, red-tailed hawk, American kestrel, great horned owl, and burrowing owl. Additional
discussion of bald eagle, peregrine falcon, and ferruginous hawk is provided in Section 3.7.8,
Threatened, Endangered and Other Species of Concern.

Suitable nest sites for red-tailed hawk, golden eagle, and great horned owl are provided by large
cottonwood trees, cliff ledges, and rock outcrops along the North Platte River and Seminoe
Reservoir, as well as by isolated rock outcrop and escarpments scattered throughout the upland
areas. Great horned owls do not build their own nests and often occupy old nests of eagles,
hawks, ravens, and crows, in larger trees or on cliff faces. Turkey vultures nest on cliff ledges, in
hollows in snags or stumps, or in caves, while prairie falcons nest on cliff ledges or in rock

cavities.

Northern harriers usually nest on the ground or in low shrubs in pockets of dense shrub and grass
cover, along drainages or near wetlands. The American kestrel is a cavity nester using
abandoned woodpecker holes, magpie nests and rock outcrop crevices. Short-eared owls prefer
habitats of shortgrass prairie, agricultural areas, and marshes (Andrews and Righter 1992; Ehrlich
et al. 1988),

3.7.5 Upland Game Birds

Greater sage-grouse are the only upland game bird inhabitants in the EIS analysis area. A
discussion of greater sage-grouse is provided in Section 3.7.8.10, Greater Sage-grouse.
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3.7.6  Migratory Birds
The Migratory Bird Treaty Act (MBTA) provides federal legal protection of migratory bird species,

and the BLM is required to evaluate the potential effects of a project on such species. A draft
USFWS Memorandum of Understanding (MOU) defines BLM responsibilities under the MBTA.
The MOU directs the BLM to avoid or minimize the unintentional take of migratory birds to the
extent practicable. The MOU also places high management priority on Birds of Conservation
Concern (BCC) identified by the USFWS (USFWS 2002).

The BCC listings for the Badlands and Prairies, Shortgrass Prairie, and USFWS Region 6
(USFWS 2002) were reviewed and the birds on these listings that are known or potential breeders
within the EIS analysis area include golden eagle, ferruginous hawk, northern harrier, peregrine
falcon, prairie falcon, burrowing owl, short-eared owl, mountain plover, long-billed curlew, Wilson’s
phalarope, loggerhead shrike, and Brewer’s sparrow. A number of other species, including the
American golden plover, marbled godwit, buff-breasted sandpiper, sanderling, Sprague’s pipit,
and Le Conte’s sparrow, may occur as occasional or accidental migrants in the EIS analysis area
during spring and fall migration.

Potential nesting habitat for raptors is discussed in Sections 3.7.4, Raptors. Bird species listed as
threatened, endangered or BLM sensitive are discussed in Section 3.7.8, Threatened,
Endangered and Other Species of Concern.

Long-billed curlew, mountain plover and Brewer’s sparrow are Neotropical migrants which may
occur in the area from spring through early fall. Loggerhead shrike and Brewer’s sparrow winter in
the southwestern United States and Mexico. The mountain plover winters in California and
Mexico. Additional discussion on these three bird species is found in Section 3.7.8, Threatened,
Endangered and Other Species of Concern.

The breeding range of Wilson’s phalarope includes the EIS analysis area; this Neotropical migrant
is a semi-colonial nester that prefers to nest at the margins of quiet, shallow waters of ponds and
sloughs, ashore or on islets (Terres 1980). Nests for Wilson’s phalarope are well concealed in
moist meadows or other wetland habitats often surrounded by water (Ehrlich et al. 1988). Suitable
nesting habitat for this species within the EIS analysis area is limited to backwater areas along the
North Platte River or stock ponds with a semi-permanent water source and well-developed
peripheral wetlands.
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3.7.7  Fisheries

Aquatic habitats supporting fisheries in the area are limited to Seminoe Reservoir and the North
Platte River. The “Miracle Mile” reach of the North Platte River, considered to be a “world-class”
tailwater fishery, is located north of the EIS analysis area between Kortes Dam and Pathfinder
Reservoir. Data on the North Platte River between Seminoe Reservoir and Interstate 80 (I-80)

was obtained from Regional River Data provided by Mike Snigg, WGFD 2004.

The Seminoe Reservoir exhibits large annual water level fluctuations, averaging 37 vertical feet
between 1968 and 1998 (WGFD 1998). Drought conditions over the last several years have
resulted in an even greater seasonal decline in minimum water levels. The reservoir fills during
spring and early summer, then water levels decrease during the mid and late summer irrigation
season. Water levels further drop as water is released for downstream storage in Glendo
Reservoir. These annual water level fluctuations in the Seminoe Reservoir tend to limit fisheries
productivity.

The principal game fish in Seminoe Reservoir are walleye, rainbow trout, and brown trout,
although some remnants of the historically-planted Snake River cutthroat trout are also present.
Other common non-game fish species (carp, lake chub, emerald shiner, white sucker, longnose
sucker and fathead minnow) are also present in the reservoir. Fishermen first reported walleye in
Seminoe Reservoir in 1961. Walleye apparently drifted into the reservoir from upstream stocking
in Colorado, and this species is now abundant in the reservoir. Brown trout exist as a wild self-
sustaining population after historic stocking efforts in the North Platte River above the Seminoe
Reservoir. The WGFD'’s current fishery management emphasis for the Seminoe Reservoir is on
annual autumn stocking of approximately 120,000 9-inch rainbow trout and on maintaining a wild
walleye fishery (Condor 2004).

Boats provide most of (and probably the best) access for fishing in the Seminoe Reservoir; there
are one private and three public boat ramps. Road access for bank fishing is poor, given
surrounding private property. Further, for most of the year, expanses of exposed shoreline
“mudflats” also restrict bank fishing opportunities. The WGFD’s angler use management objective
for the Seminoe Reservoir is to support 40,000 angler days per year (Condor 2004). Actual angler
use was estimated at 33,250 angler days per year in 1998 (WGFD 1998).
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The North Platte River between Seminoe Reservoir and I-80 is managed by the WGFD as a wild
trout fishery, and its Wyoming Trout Stream Class is “yellow.” Game fish management
emphasizes brown trout, rainbow trout, cutthroat trout, and walleye. Brown trout are the most
abundant game fish in this stretch of the North Platte River, with rainbow trout, walleye, and
Snake River cutthroat also present in descending order of abundance. Other native and non-
native non-game fish species present in the river are bigmouth shiner, creek chub, carp, emerald
shiner, lowa darter, longnose dace, longnose sucker, and white sucker (Snigg 2004).

3.7.8 Threatened, Endangered and Other Species of Concern

The USFWS provided a listing of threatened, endangered and candidate species for south-central
Wyoming, and the BLM provided a listing of their sensitive species for the Rawlins Field Office
area. See Table 3.7-1, Threatened, Endangered and BLM Sensitive Species Potentially
Occurring Within the EIS Analysis Area. Based on the initial evaluation and screening of the
listed species, one federal endangered, one federal threatened species, and thirteen BLM listed
sensitive species may occur within the EIS analysis area. In addition, four federal endangered and
two threatened species have been identified as susceptible to downstream water depletions in the

North Platte River system. Discussions of these species follow.

Table 3.7-1, Threatened, Endangered and BLM Sensitive Species Potentially Occurring
Within the EIS Analysis Area

Reason for
Species Scientific Name USFWS Status/ or Exclusion Exclusion from
Common Name BLM Sensitive from Analysis or Inclusion in
Analysis
Mammals
No suitable
Long-eared myotis Myotis evotis Sensitive Yes habitat in EIS
analysis area
No suitable
Fringed myotis Myotis thysanodes Sensitive Yes habitat in EIS
analysis area
Townsend’s big- . . » No suitable
Corynorhinus townsendii Sensitive Yes habitat in EIS
eared bat :
analysis area
Species
XVhlte-talIed prairie Cynomys leucurus Sensitive No documentgd in
og EIS analysis
area
EIS analysis
Slack-tailed prairie Cynomys ludovicianus Candidate Yes area is outside of
og known range of
this species
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Species
Common Name

Scientific Name

USFWS Status/ or
BLM Sensitive

Exclusion
from Analysis

Reason for
Exclusion from
or Inclusion in

Analysis

Wyoming pocket
gopher

Thomomys clusius

Sensitive

Yes

EIS analysis
area is outside of
known range of
this species

Black-footed ferret

Mustela nigripes

Endangered

No

Potential habitat
exists for this
species in EIS
analysis area

Swift fox

Vulpes velox

Sensitive

No

Potential habitat
exists for this
species in EIS
analysis area

Birds

White-faced ibis

Plegadis chihi

Sensitive

No

Suitable nesting
habitat lacking in
EIS analysis
area. May be
present as
occasional
migrant

Trumpeter swan

Cygnus buccinator

Sensitive

No

Suitable nesting
habitat lacking in
EIS analysis
area. May be
present as
occasional
migrant

Whooping crane

Grus americana

Endangered

No

Vulnerable to
water depletions
in Platte River
system

Least tern

Sterna antilla7rum

Endangered

No

Vulnerable to
water depletions
in Platte River
system

Eskimo curlew

Numenius borealis

Endangered

No

Vulnerable to
water depletions
in Platte River
system

Piping plover

Charadrius melodus

Threatened

No

Vulnerable to
water depletions
in Platte River
system

Mountain plover

Charadrius montanus

Sensitive

No

Species
documented in
EIS analysis
area

Bald eagle

Haliaeetus leucocephalus

Threatened

No

Vulnerable to
water depletions
in Platte River
system;
observed in EIS
analysis area

Northern goshawk

Accipiter gentiles

Sensitive

Yes

No suitable
habitat in EIS
analysis area
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Reason for
Species USFWS Status/ or Exclusion Exclusion from

Common Name

Scientific Name

BLM Sensitive

from Analysis

or Inclusion in
Analysis

Ferruginous hawk

Buteo regalis

Sensitive

No

Species
documented in
EIS analysis
area

Peregrine falcon

Falco peregrinus

Sensitive

No

Potential
foraging and
nesting habitat
along N. Platte
River

Greater sage-grouse

Centrocercus urophasianus

Sensitive

No

Species
documented in
EIS analysis
area

Columbian sharp-
tailed grouse

Tympanuchus phasianellus
columbianus

Petitioned for
listing/Sensitive

Yes

No suitable
habitat in EIS
analysis area

Long-billed curlew

Numenius americanus

Sensitive

No

Yellow-billed cuckoo

Coccyzus americanus

Candidate/Sensitive

Yes

No suitable
habitat in EIS
analysis area

Burrowing owl

Athene cunicularia

Sensitive

No

Species
documented in
EIS analysis
area

Sage thrasher

Oreoscoptes montanus

Sensitive

No

Species
documented in
EIS analysis
area

Loggerhead shrike

Lanius ludovicianus

Sensitive

No

Species
documented in
EIS analysis
area

Brewer’s sparrow

Spizella breweri

Sensitive

No

Species
documented in
EIS analysis
area

Sage sparrow

Amphispiza belli

Sensitive

No

Potential habitat
exists for this
species in EIS
analysis area

Baird’s sparrow

Ammodramus bairdii

Sensitive

Yes

Possible migrant
only in EIS
analysis area

Fish

Pallid sturgeon

Scaphirhynchus albus

Endangered

No

Vulnerable to
water depletions
in Platte River
system

Roundtail chub

Gila robusta

Sensitive

Yes

Activities in EIS
analysis area
would have no
effect on
Colorado River
system
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Species
Common Name

Scientific Name

USFWS Status/ or
BLM Sensitive

Exclusion
from Analysis

Reason for
Exclusion from
or Inclusion in

Analysis

Bluehead sucker

Catostomus discobolus

Sensitive

Yes

Activities in EIS
analysis area
would have no
effect on
downstream
rivers systems
supporting this
species

Flannelmouth sucker

Catostomus latipinnis

Sensitive

Yes

Activities in EIS
analysis area
would have no
effect on
Colorado River
system

Colorado River
cutthroat trout

Oncorhynchus clarki
pleuriticus

Sensitive

Yes

Activities in EIS
analysis area
would have no
effect on
Colorado River
system

Amphibians

Northern leopard frog

Rana pipiens

Sensitive

No

EIS analysis
area is within the
range of this
species and
suitable habitat
may exist

Great Basin
spadefoot toad

Spea intermontana

Sensitive

Yes

EIS analysis
area is outside of
known range of
this species

Boreal toad

Bufo boreas boreas

Candidate/
Sensitive

Yes

EIS analysis
area is below the
elevation range
of this species

3.7.8.1 White-tailed Prairie Dog (BLM Sensitive)

In Wyoming, white-tailed prairie dogs inhabit grasslands and sparse shrublands east of the

Continental Divide (Clark and Stromberg 1987). White-tailed prairie dogs feed on a variety of

grasses, forbs and woody plants. Overgrazing by livestock may result in increased prairie dog

density on favorable sites (Fitzgerald et al. 1994).

White-tailed prairie dogs typically form loosely organized colonies or towns. Burrow densities in

towns surveyed within the Pilot Project area ranged from 3.6 to 20.6 per acre (TRC 2000). White-

tailed prairie dogs are prey to a variety of predators including eagles, hawks, badgers, coyotes,

foxes, black-footed ferrets and rattlesnakes (Campbell and Clark 1981).
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White-tailed prairie dog towns are located throughout the EIS analysis area, particularly in the
vegetative communities of low shrub/mixed grass, threadleaf sedge/mixed grass, mixed grass,
and disturbed sites, as described in Section 3.6, Vegetation. See Figure 46, Mountain Plover

and Prairie Doa Habitat.

3.7.8.2 Black-footed Ferret (Federal Endangered)

Black-footed ferrets were historically distributed throughout the high plains of the Rocky Mountain
and western Great Plains regions. Their distribution was closely tied to white-tailed and black-
tailed prairie dogs, their principal prey. Prairie dog burrows were also used by ferrets for shelter
and denning.

Black-footed ferrets were considered extinct until a small population was discovered near
Meeteetsee, Wyoming in 1981. Much of the current knowledge of this species is based on studies
completed on the Meeteetsee population. Following an outbreak of distemper, all surviving ferrets
were brought into captivity, and a captive breeding program was initiated (USFWS 2004). Since
then, an experimental population of black-footed ferrets has been reintroduced in the Shirley
Basin/Medicine Bow Special Management Area northeast of the Seminoe Road Project. The
physical barrier imposed by Seminoe Reservoir and the Medicine Bow River precludes any
potential movement of ferrets from this reintroduced population into the EIS analysis area.

White-tailed prairie dog towns represent potential habitat for black-footed ferret in the EIS analysis
area. According to USFWS guidelines (2004), white-tailed prairie dog towns or complexes greater
than 200 acres in size represent potential habitat for black-footed ferrets. A town complex is
defined as two or more neighboring towns each less than 7 kilometers (approximately 4 miles)
from the other. A number of towns met these criteria within the Pilot Project and Pipeline Project
areas and were surveyed for ferrets by TRC (2002a, 2002¢). The results of these 2002 surveys

were negative.

3.7.8.3 Swift Fox (BLM Sensitive)

The swift fox resides in shortgrass and midgrass prairies over most of the Great Plains including
central and eastern Wyoming (Clark and Stromberg 1987). The swift fox will also use agricultural
lands and irrigated meadows. Swift foxes prey on a variety of small rodents, lagomorphs and
birds. In many areas, cottontails and jackrabbits constitute the bulk of their diet (Fitzgerald et al.
1994).
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The EIS analysis area is near the periphery of the known range of the swift fox, but expanses of
shortgrass prairie are generally lacking within the EIS analysis area. Swift fox has not been
observed within or in the vicinity of the EIS analysis area (WNHP 2004).

3.7.8.4  White-faced Ibis (BLM Sensitive)

The EIS analysis area is located within the breeding range of white-faced ibis, but suitable nesting
habitat is essentially lacking. This species nests in small colonies in freshwater marshes or wet
meadows. Backwater and associated riparian areas along the North Platte River within the EIS
analysis area may provide marginal habitat for the white-faced ibis; however, the large annual
water level fluctuations in Seminoe Reservoir preclude the development of suitable nesting habitat
for white-faced ibis adjacent to reservoir shoreline. This species is most likely to occur within the
EIS analysis area as occasional migrants or transitory birds in small wetlands surrounding stock
ponds or in marshy areas along the North Platte River.

3.7.8.5 Trumpeter Swan (BLM Sensitive)

No known trumpeter swan breeding areas exist in the EIS analysis area (Dorn and Dorn 1990),
and suitable nesting habitat is lacking. Trumpeter swan are most likely to occur as occasional
spring and fall migrants on the North Platte River and Seminoe Reservoir.

3.7.8.6 Mountain Plover (BLM Sensitive)

The mountain plover was previously proposed as a federal candidate for listing as threatened or
endangered, but its proposed listing has been withdrawn. Mountain plover is one of the few
shorebirds that do not prefer habitats near or associated with water, but prefers to inhabit arid
shortgrass prairie. Potential mountain plover habitat within the EIS analysis area includes low
shrub/mixed grass, threadleaf sedge/mixed grass, mixed grass, disturbed sites and playas. See
Section 3.6, Vegetation. Mountain plovers are relatively common in the low shrub/mixed grass
habitats and in prairie dog towns.

3.7.8.7 Bald Eagle (Federal Threatened, Proposed for Delisting)

Summer bald eagle nesting habitat consists of large trees, cliffs or sheltered canyons associated
with preferred food sources that consist of fisheries or waterfowl concentration areas along large
rivers, lakes or reservoirs. During the non-breeding season (fall and winter), bald eagles forage
along rivers and over uplands with big game carrion or prairie dog populations. Winter roosting
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sites are generally large trees protected from the weather along open water portions of rivers or

on lakes and reservoirs where waterfowl are available as prey.

Potential bald eagle foraging, perching, and nesting habitat exists along the North Platte River.
Bald eagles foraging along the river may occasionally fly over upland portions of the EIS analysis

area.

3.7.8.8 Ferruginous Hawk (BLM Sensitive)

The ferruginous hawk inhabits grasslands, shrublands, and steppe-deserts of the Western United
States. During the winter months, they migrate to similar habitats in the southwestern United
States and northern Mexico. Foraging habitat consists of non-forested, non-mountainous areas
such as desert shrub and grassland communities. Nesting habitat consists of low shrub or
grassland communities with isolated trees, bluffs, buttes, rock outcrop and open country with
rolling topographic relief. This hawk nests on a variety of substrates including rock outcrops or
pillars, high points on open ground, and low trees or shrubs. Because of their habit of nesting on
or near the ground, nest sites are often vulnerable to predation.

Carbon County contains one of the highest densities of ferruginous hawks in Wyoming. The BLM
Rawlins Field Office and other entities have established a number of elevated nesting platforms in
the region to improve ferruginous hawk nesting opportunities and nest security. Ferruginous hawk
nests are scattered throughout the EIS analysis area, although many are currently inactive. Most
of these nest sites are located on man-made rock pillars or natural rock outcrops.

3.7.8.9 Peregrine Falcon (BLM Sensitive)

On August 25, 1999, the American peregrine falcon was “delisted” as a federally endangered
species. The EIS analysis area is located within the nesting range of the American peregrine
falcon. The peregrine's preferred nest sites are rugged, remote cliffs (100 to 300 feet in height)
that usually overlook water, marshes or riparian areas where prey is abundant (USFWS 1984).
Preferred hunting areas include cropland, meadows, river bottoms, marshes and lakes that attract
abundant bird life. Peregrines prey on small to moderate sized birds such as blackbirds, doves,
robins, flickers, jays, meadowlarks, waterfowl and pigeons, and they can travel up to 17 miles to
hunt (USFWS 1984).
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Potential peregrine falcon foraging, perching and nesting habitats within the EIS analysis area
exist along the North Platte River, although there are no records of nesting use in this area
(WNHP 2004). Peregrine falcons may forage along the river and occasionally fly over upland
portions of the EIS analysis area.

3.7.8.10 Greater Sage-grouse (BLM Sensitive)

Greater sage-grouse have declined throughout its range, although the causes of the decline have
not been quantified (WGFD 2003). USFWS has reviewed petitions for listing the greater sage-
grouse as threatened or endangered, but has determined that listing the greater sage-grouse is
not warranted at this time (Federal Register 70(8): 2244-2249, 1/12/05). The WGFD has
developed the Wyoming Greater Sage-grouse Conservation Plan (WGFD 2003) to identify
reasons for the decline of sage-grouse and to increase the present distribution and abundance of
sage-grouse in Wyoming.

Sagebrush with interspersed diverse native grass and forb understory is key to sage-grouse
habitat (WGFD 2003). Sagebrush provides forage and nesting, security and thermal cover for
sage-grouse. During the summer, moist areas that support succulent herbaceous vegetation are
used as brood rearing habitat. During the winter, sage-grouse feed on sagebrush leaves and
buds, and require sagebrush above snow (WGFD 2003).

Sagebrush habitat is available throughout the EIS analysis area, and open areas within the
sagebrush vegetation serve as breeding areas (strutting ground or lek). A total of 10 active or
historic sage-grouse leks are known to be located within the EIS analysis area, with an additional

10 leks located within 2 miles of the EIS analysis area boundaries. See Figure 45, Wildlife Map.

3.7.8.11 Long-billed Curlew (BLM Sensitive)

The EIS analysis area is located near the periphery of the breeding range of long-billed curlew.
This Neotropical migrant winters along beaches and mudflats on the California coast and as far
south as Honduras and Costa Rica (Ehrlich et al. 1988). This species nests in shortgrass prairie,
rangeland, and meadows, usually near water. Meadows and grassland habitats along the North
Platte River, Seminoe Reservoir, and stock ponds represent potential breeding habitat within the
EIS analysis area. These species may also migrate through the EIS analysis area and utilize the
shoreline areas of the North Platte River and the Seminoe Reservoir during their migration.
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3.7.8.12 Burrowing Owl (BLM Sensitive)

Burrowing owls are a migratory species in Wyoming and are known to occur in the EIS analysis
area. This species resides in the state from early March through October, typically in grasslands
and mountain parks in or near prairie dog towns. Abandoned prairie dog holes are used for cover
and nesting, and burrowing owls hide in burrows when they feel threatened. Families of owls
remain together in a prairie dog town until they migrate south to Mexico and Central America to
spend the winter.

3.7.8.13 Loggerhead Shrike (BLM Sensitive)

The loggerhead shrike is a summer resident in Wyoming and migrates to the southwestern United
States and as far south as central Mexico in the winter (Ehrlich et al. 1988). This species prefers
open country, thinly wooded, or scrubby land with clearings (Terres 1980). Robbins et al. (1989)
indicate that this species has shown population declines over most of North America. Sagebrush
and greasewood communities within the EIS analysis area represent suitable habitat for summer
loggerhead shrike populations and this species was commonly observed during field surveys.

3.7.8.14 Sage Thrasher, Sage Sparrow and Brewer's Sparrow (BLM Sensitive)

These birds are summer residents in Wyoming and winter in the southwestern United States and
Mexico. These birds breed in sagebrush habitats such as those found in the EIS analysis area.

Field surveys documented the presence of sage thrasher and Brewer’s sparrow.

3.7.8.15 Northern Leopard Frog (BLM Sensitive)

The northern leopard frog occurs in Wyoming along the banks and in the shallow water areas of
marshes, ponds, streams, lakes and reservoirs. Water bodies with rooted aquatic or emergent
vegetation are preferred (Baxter and Stone 1985). Backwater areas of the North Platte River and
upland stock ponds with rooted emergent vegetation represent suitable northern leopard frog
habitat in the EIS analysis area. Large water level fluctuations in Seminoe Reservoir preclude the
development of suitable northern leopard frog habitat along the reservoir’s shoreline.

3.7.8.16 North Platte River Species (Federal Threatened and Endangered)

No suitable habitat exists within or near the EIS analysis area for the whooping crane
(endangered), least tern (endangered), pallid sturgeon (endangered), Eskimo curlew
(endangered), and piping plover (threatened). However, important habitat areas do exist for these
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species along downstream portions of the Platte River system, particularly in Nebraska. The
USFWS requires Section 7 Consultations where federal actions in the Platte River system result
in water depletions.

3.8 Land Use

Dominant land uses within the region are agriculture (livestock grazing), recreation, mining, and oil
and gas development. Specifics about land use within and adjacent to the EIS analysis area are

set forth in Appendix E, Regional Activity.

3.8.1 Private and Public Lands

Mixed surface ownership occurs within the 137,000-acre EIS analysis area as shown on Figure 2,
Surface Ownership Map. Ownership assumes a “checkerboard” pattern of mostly federal
(>49%) and private (>49%) control. State lands are less than 1% of the EIS analysis area. Within
this checkerboard surface ownership, the general public does not typically have access to the
BLM lands because the public needs permission to cross private surface. Although two-track
roads crisscross the entire EIS analysis area, use of these roads is restricted, and public access
is limited, in particular to the shoreline of the Seminoe Reservoir.

3.8.2 Rangeland

The predominate land use activity within the EIS analysis area is livestock grazing. Portions of five
BLM grazing allotments are contained within the EIS analysis area. See Figure 47, Grazing
Allotments. Grazing management on BLM-administered lands is directed towards meeting and/or
exceeding, “Healthy Rangeland Standards”. Presently, livestock grazing is permitted on all five
allotments. Some range improvements, such as fencing and stock ponds, have been made to the
BLM grazing allotments in this region. Table 3.8-1, Allotment Summary, displays permitted use

and allotment management.

3.8.3 Residential and Urban Land

Residential and urban lands are outside of the EIS analysis area, primarily concentrated in the
towns of Rawlins, Sinclair and Hanna. The community known locally as the “Boat Club” is located
adjacent to Seminoe Reservoir north of the EIS analysis area (Section 9, T24N, R84W).
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A few cabins and houses are located on privately owned surface north of the North Platte River in

the EIS analysis area; these structures are used principally for recreational purposes.

The “Miller Bend” development is a grouping of (5-20 acres) lots located in Section 17, T22N,

R85W. To date, only one building and well permit application has been received in this platted

development.

Table 3.8-1, Allotment Summary'

Allotment Name

Ft. Steele North Quealey Seminoe Horseshoe
Breaks Walcott Block Ridge
Allotment Number 00816 00819 00820 10218 00807
Total Allotment Size (acres) 18,946 70,680 54,262 157,703 44,036
Allotment Size in EIS Analysis
Area (acres)? 5,300 41,400 5,850 75,000 100
Percentage of Allotment in EIS
Analysis Area (%) 28% 59% 1% 48% >1%
Total Animal Unit Month
(AUMs)® 790 2,348 3,848 11,066 2,279
Acres/AUM 23.98 30.10 14.10 14.25 19.32
AUMs/Acre 0.042 0.033 0.071 0.070 0.052
Class of Livestock Cattle/Sheep Cattle/Sheep Cattle/Sheep Cattle Cattle/Sheep
. Deferred Year Long Year Long Deferred Year Long
Grazing System Management Rotation Permit Permit Rotation Permit
Current Number of Cattle/Sheep 67 Cattle 250 Cattle
Permitted® 335 Sheep 425 Cattle 682 Cattle 1,808 Cattle 1,049 Sheep

Notes:

1. For location of allotments, see Fiaure 47. Grazina Allotments.
2. Acreage calculations for allotments within EIS analysis area assume an estimated 9,350 acres for the
Seminoe Reservoir at the high water level within the EIS analysis area.
3. AUMs = Animal Unit Month: the amount of forage required by an “animal unit” grazing for one month. The
standard animal unit is defined as one mature 1,000 pound cow with a calf, or equivalent, and is based upon
average daily forage intake of 26 pounds dry matter per day. That consumption, combined with a factor for
tramping and waste of about 25%, results in an estimate of about 1,000 pounds of dry matter from forage to
supply one animal unit each month.
4. Animal numbers may vary based on operator’s annual application for use.
Source: BLM 2004, Murray personal communication

3.8.4 Mining

Surface and underground coal mining activities have and continue to be conducted on lands

within and adjacent to the EIS analysis area. Much of the land disturbed by these coal mining

activities has been reclaimed. The mines are now either closed, conducting reclamation work, or

operating in a reduced capacity. See Appendix E, Regional Activity.

3.8.5 Recreation

No developed recreation facilities are operated by the BLM or the State of Wyoming within the EIS

analysis area; however, developed recreation sites are located on Seminoe Reservoir north of the
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EIS analysis area and on the North Platte River (Dugway Recreational Site) south of the EIS
analysis area. Hunting is the primary dispersed recreation activity within and adjacent to the EIS
analysis area, however, much of the hunting within the EIS analysis area is conducted through
outfitters. Another popular recreational activity in the EIS analysis area is fishing, both on Seminoe
Reservoir and on the North Platte River. See Section 3.11, Recreation and Appendix E,

Regional Activity.

3.8.6 0Oil and Gas

The Seminoe Road Pilot Project is the principal oil and gas development within the EIS analysis
area; its target is coalbed natural gas. Attempts by the Proponent and others to develop
conventional oil and gas resources within and immediately adjacent to the EIS analysis area have
not been successful to date. Numerous exploration boreholes and wells have been drilled, but no
economic oil and gas reserves have been discovered. One gas well, located on Windy Ridge
north of the EIS analysis area, is reported to have been productive, but it is currently capped.
(BLM, personal communication 2004a).

Oil and gas development and operations in the general area are discussed in Appendix E,
Regional Activity.

3.8.7 Utilities

A WAPA 69KV transmission line and a Conoco high-pressure oil pipeline cross the EIS analysis

area. See Appendix E, Regional Activity.

3.8.8 Land Use Plans and Policies

The EIS analysis area is zoned ranching, mining and agriculture and is located within an area
recommended for oil and gas exploration and development (Carbon County Land Use Plan,
Chapter 7, June 16, 1998).

The BLM Great Divide Resource Area RMP (dated November 1990) states that the area
encompassed by the EIS analysis area is open to oil and gas leasing and operations.

3.9 Noise

Noise is defined as unwanted, disturbing sound. The impact of a noise source depends on the
levels and characteristics of the background sound, as well as the characteristics of the sound.
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Sound is transmitted through the atmosphere as low-intensity pressure waves. People can detect

and respond to a wide range of sound intensities and frequencies.

The logarithmic decibel scale (dB) is used to indicate the intensity of sound. To measure sound on
a scale that approximates the way people hear, more emphasis must be placed on those sound
frequencies (or pitch) that people hear. EPA recommends the use of “A-weighted” sound pressure
levels, expressed as A-weighted decibels or dBA, for analyzing community noise issues.

Table 3.9-1, Typical Range of Common Sounds, shows the range of dBA sound intensities that
are produced by various noise sources. The threshold of human hearing is 0 dBA. Quiet whispers
and birdcalls produce about 25 to 40 dBA. Ambulance sirens can reach 100 dBA, while a military

jet takeoff with an after burner can exceed 140 dBA.

Table 3.9-1, Typical Range of Common Sounds

Noise Source A-Weighted Sound Level

(at a given distance) (dBA)
Military jet take-off with after burner (50 feet) 140
Commercial jet take-off (200 feet) 120
Ambulance siren (100 feet) 100
Power lawn mower (3 feet) 100
Motorcycle (25 feet) 90
Propeller plane flyover (1,000 feet) 90
Diesel truck, 40 mph (50 feet) 90
Garbage disposal (3 feet) 80
Passenger car, 65 mph (25 feet) 70
Vacuum cleaner (3 feet) 70
Normal conversation (5 feet) 60
Light traffic (9,100 feet) 50
Birdcalls (distant) 40
Soft whisper in quiet room (5 feet) 30
Recording studio 20
Threshold of hearing 0

Because decibels are a logarithmic scale, a doubling of the sound pressure corresponds to a
noise increase of 3 dBA. For example, a single bulldozer typically produces about 85 dBA of noise
at a distance of 50 feet from the bulldozer. Therefore, two identical bulldozers operating side-by-
side (with each bulldozer producing 85 dBA) produce a theoretical noise level of 88 dBA.

Many factors determine whether an increase in the noise level above the existing background is
“audible.” The most important factor is the nature of the new noise source as compared to the
nature of the background noise. In the case of the proposed Seminoe Road Project, the noise
caused by drilling activities would be different from the rural background sounds, so relatively
small increases in noise levels caused by the mechanical equipment would be noticeable.
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The EIS analysis area is unpopulated and relatively remote. There are no permanently occupied
residences or human receptors in the vicinity of the project area. The closest site with daily, year-
around human activity is the “Boat Club” area, which is located approximately 1 mile north of the
northern boundary of the EIS analysis area (Section 9, T24N, R84W). An undeveloped fishing site
known locally as Coal Creek Bay is used by local fishermen. This site is located within the project
boundary in Section 12, T24N, R85W. These sites, along with the Seminoe Reservoir, experience

year-round daily recreational use.

In general, the background noise of the EIS analysis area would be relatively quiet, with wind
noise being a principal sound source. The existing Pilot Project creates some noise, as a result of
propane-powered water pumps. In addition, traffic along Carbon County Road 351 (Seminoe
Road) would generate noise. There could also be localized noise from all-terrain vehicles (ATVs),
dirt bikes, and/or four-wheel drive vehicles using the two-track roads in the area, as well as the
occasional over flight by jet aircraft. In addition, recreationists on Seminoe Reservoir and at
shoreline campgrounds would create noise with powerboats, jet skis, trailers, stereos, parties, and
bug zappers.

Neither Carbon County, the state of Wyoming nor the BLM has noise regulations that would affect
natural gas development and operations in the EIS analysis area. In 1974, the EPA established a
24-hour average level of 55 dBA as a guideline threshold for acceptable environmental noise. This
level is used as a general basis for evaluating effects from noise when no other local, county or
state standards have been established. Typically, this guideline level would be directed at areas
where people would live and work, not the remote region found in the EIS analysis area; however,
this 55 dBA threshold level would serve as a general target level by which to assess noise levels
at the Seminoe Road Project.

OSHA regulations require worker hearing protection when noise levels exceed 90 dBA. See Table
3.9-2, Permissible Occupational Noise Exposures.

3.10 Cultural Resources
3.10.1 Introduction

Cultural resources on public lands, including prehistoric and historic properties, are protected by
various laws and regulations. The most notable federal regulation is the National Historic
Preservation Act (NHPA) of 1966, as amended with its implementation regulations contained in 36
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Table 3.9-2, Permissible Occupational Noise Exposures1

Sound Level Duration
(dBA) (hr/day)
90 8
92 6
95 4
97 3
100 2
102 1.5
105 1
110 0.5
115 <0.25
Notes:
1. U.S. Department of Labor, “Occupational Noise
Exposure,” Code of Federal Regulations, Title 29, Part
1926.

CFR 800. The laws and regulations require that any proposed activities, which disturb public
lands, take into consideration the effects of the activities on significant cultural resources.
herefore, cultural resources within the disturbed area boundaries of the Seminoe Road Project
must be identified and evaluated. The laws and regulations require that appropriate mitigation
measures be taken to prevent, minimize, or mitigate adverse effects to cultural resources included
in, or eligible for, the National Register of Historic Places (NRHP).

The existing cultural resource database for the Seminoe Road Project analysis area indicates that
roughly 16% of the area has been inventoried for cultural resources, and 277 sites have been
recorded. Based on the existing inventory, 44% of the recorded sites are eligible or recommended
to be eligible for the NRHP, while 40% are ineligible and 16% remain unevaluated. A description
of these existing inventoried sites is discussed later in this section. Potential for impacts to cultural
resource sites and the procedures for analyzing the potential impacts are discussed in Section
4.10, Cultural Resources.

This section of the Seminoe Road EIS contains a summary of the cultural chronology of the
general region, a summary of the previous cultural resource investigations, a description of

existing cultural resources and the potential for new cultural resources in uninventoried areas.

3.10.2 Cultural Chronology of the General Region

Archaeological investigations in the Wyoming Basin indicate that this region was occupied by
prehistoric people for more than 11,000 years, from the Paleoindian through Protohistoric periods.
The Wyoming Basin prehistoric chronology, with periods, phases, and ages is presented in Table

3.10-1, Prehistoric Chronology of the Wyoming Basin.
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Table 3.10-1, Prehistoric Chronology of the Wyoming Basin

Period Phase Age (B.P.)’
Paleoindian NA 12000 — 8500
Archaic
Early Archaic Great Divide 8500 — 6500
Opal 6500 — 4300
. Pine Spring 4300 — 2800
Late Archaic Deadman Wash 2800 — 2000/1800
Late Prehistoric Uinta 200071800 — 650
Firehole 650 — 300/250
Protohistoric NA 300/250 - 150

Note:
1. B.P. = Before Present

The following discussion of the cultural chronology of the Wyoming Basin includes sites that are
not necessarily located within the Seminoe Road Project analysis area.

3.10.2.1 Paleoindian Period

The oldest period for which there is solid archaeological evidence is the Paleoindian, beginning
circa 12,000 years before present (B.P.) and ending around 8500 B.P. This is the transition period
from the periglacial conditions of the Wisconsin Ice Advance during the terminal Pleistocene to
the warmer and drier climate conditions of the Holocene. A savanna-like environment with higher
precipitation than occurs today was prevalent in southwest Wyoming. Paleoindian sites are
relatively rare, although isolated surface finds of Paleoindian projectile points are not uncommon
and suggest that site preservation may be a major factor affecting the number of known sites. The
Paleoindian tool assemblage includes lanceolate points, gravers, and end-scrapers. Within the
Wyoming Basin, about twenty sites with Paleoindian components have been excavated, including
the Seminoe Beach Site (48CR1166), located about 1 mile north of the EIS analysis area.

3.10.2.2 Archaic Period

Settlement and subsistence practices in the Wyoming Basin remained largely unchanged from the
end of the Paleoindian Period through the Archaic Period. In some places these practices
continued until at least the introduction of the horse and historic contact. Reduced precipitation
and warmer temperatures prevailed until 8500 B.P. This environmental change led to a pattern of
broad spectrum resource exploitation associated with more diverse subsistence and settlement
practices. The Archaic Period is divided into the early and late periods, which are subdivided into
the Great Divide and Opal and the Pine Spring and Deadman Wash phases, respectively. Large
side- and corner-notched dart points were used for hunting. The presence of groundstone
implements suggests a greater use of plant resources during the Archaic Period. Faunal
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assemblages from Archaic components document increased use of small animals. Large side-
notched points from areas adjacent to the Wyoming Basin occurred as early as 7000 B.P. Within
the Wyoming Basin at least 30 sites with Archaic Period components have been excavated. At
least three such sites are in the general vicinity of the EIS analysis area, including the Scoggin
site, the Muddy Creek site, and the Shoreline site (48CR122). The Shoreline site located within
the Seminoe Road Project analysis area has been radiocarbon dated to 5000 — 5220 B.P.

The remains of dwelling structures referred to as houspits also appear during this period. At least
twenty sites with housepits are known in Carbon County. Housepits from this period generally
consist of semi-subterranean dwellings with interior hearths, storage pits and other interior
features. At least one housepit was identified during excavation of the Shoreline site, which is
located within the Seminoe Road Project analysis area.

3.10.2.3 Late Prehistoric Period

The Late Prehistoric Period in the Wyoming Basin dates between 2000/1800 B.P. and 300/250
B.P. and is subdivided into the Uinta and the Firehole phases. Large scale seed processing and
an increase in the number of cultural features is noted in the Late Prehistoric Period, as is the
presence of pottery and the introduction of bow and arrow technology. A characteristic of the Uinta
phase is clusters of semi-subterranean structures dating to 1050 B.P. In the southern Wyoming
Basin, west of the current EIS analysis area, at least two different types of structures have been
identified; a more substantial, cold weather habitation structure at the Nova site and a less

substantial, warm weather structure serving more as a windbreak at the Buffalo Hump site.

The Firehole phase is distinguished from the preceding Uinta phase by a dramatic decline in
components that have been radiocarbon dated to that phase, possibly reflecting a decline in
population density. Several sites within the EIS analysis area have Late Prehistoric components
as well as Archaic components. Two of these sites are the Seminoe Beach and Shoreline sites
that were previously described in Section 3.10.2.2, Archaic Period.

3.10.2.4 Protonhistoric Period

The Protohistoric Period generally begins after 300 years B.P. with the introduction of European
trade goods into the area, and ends with the development of the Rocky Mountain fur trade
approximately 150 years ago. The Wyoming Basin was the heart of Shoshone territory during this
period although there were occasional forays into the area by other peoples such as the Crow and
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the Ute. The most profound influence on native cultures during this time was the introduction of
the horse, enabling Native Americans to expand their range. All forms of rock art denoting horses,
metal projectile points and other metal implements and other Euro-American trade goods are
associated with the Protohistoric Period. Metal projectile points associated with this period have
been recovered from both surface and subsurface excavations in the Wyoming Basin. At least ten
sites with Protohistoric components have been identified within the EIS analysis area.

3.10.2.5 Historic Period

Historic use of the Wyoming Basin has been influenced largely by the exploitation of various
natural resources, including rangeland, minerals, timber, and surface water. Areas with difficult
terrain and limited or no exploitable natural resources have remained largely unsettled and have
been used only for limited ranching. (See Table 3.10-2, Historic Chronology of the Wyoming
Basin).

Table 3.10-2, Historic Chronology of the Wyoming Basin

Phase Age A.D.
Pre-Territorial 1842-1868
Territorial 1868-1890
Expansion 1890-1920
Depression 1920-1939
Modern 1939-Present

The Pre-Territorial and Territorial phases are represented to the south of the EIS analysis area by
the Transcontinental Railroad and Fort Fred Steele, both of which date to the 1860s.

Homesteading as well as sheep and cattle ranching began in this area during the Territorial phase
in the 1870s. The expansion, depression and modern phases are dominated within the EIS
analysis area by a coal mining theme, which began in the late 19" Century and continues to the
present. The modern phase includes continued ranching as well as the 1930s era construction of
Seminoe Reservoir and by ongoing coal and oil and gas developments.

3.10.3 Summary of Previous Cultural Resource Investigations

Research conducted through the Wyoming Cultural Records Office provided information on the
previous archaeological work and recorded cultural resources sites within the EIS analysis area. A
total of 136 cultural resource investigations have been conducted in the past within the analysis
area, covering 22,434 acres (or 16% of the analysis area). Nearly all of these investigations (130)

have been Class Il Intensive Inventories. The other six investigations consisted of Class Il
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Sampling Inventories, test excavations, and construction monitoring. All past investigations were
conducted between 1975 and 2002. Past investigations were conducted to provide NHPA
compliance for various projects including coal mining, seismic exploration, oil and gas well and
pipeline construction, access roads, and transmission lines. The majority of these cultural
resource investigations have covered relatively small areas, mostly in the 20 to 50 acre range,
including 10 acre blocks for well sites and 100 foot corridors for seismic lines, access roads, and
pipelines. Several larger block investigations have been conducted for coal mining projects,
involving between 1,000 and 4,800 acres per inventory.

3.10.3.1 Summary of Recorded Cultural Resources

A total of 277 sites have been recorded within the EIS analysis area, consisting of 262 prehistoric
sites (95%), eight of which have historic components and fifteen historic sites (5% of total). Most
of the prehistoric sites are described as prehistoric campsites with lithic scatters and/or hearths.
Tipi ring or stone circle sites, some of which can also be interpreted as campsites, are the second
most numerous prehistoric site types comprising 11% of the total prehistoric sites. The remaining
14% of the total prehistoric sites consists of one large lithic procurement site, two human burials,
three bison/processing sites, several cairn sites and one housepit site.

3.10.3.2 National Register of Historic Places Sites

The Wyoming SHPO lists 23 (8%) of the 277 recorded cultural resource sites as eligible for the
NRHP. An additional 100 sites (36%) have been field evaluated as eligible but presently lack
SHPO concurrence. The SHPO database lists 111 sites (40%) as ineligible for the NRHP. The
remaining 43 sites (16%) are unevaluated for the NRHP. However, those sites, which are
unevaluated, that are managed as though they are eligible to the NRHP until they are formally
evaluated; at which time they are managed according to the formal eligibility determination.

3.10.3.3 Prehistoric Sites

Prehistoric open campsites comprise the majority of the total cultural resource sites within the
Seminoe Road Project analysis area, as shown in Table 3.10-3, Summary of Prehistoric and
Historic Sites Within the Seminoe Road Analysis Area. Ninety percent of the prehistoric sites
in this category contain hearth remains, and most also contain lithic reduction debris and/or
groundstone.
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Table 3.10-3, Summary of Prehistoric and Historic Sites Within the Seminoe Road Analysis
Area

Site Type |  NumberofSites |  Percent of Site Type
Prehistoric Sites
Open campsite, with hearths and/or 193 71
flaked stone/groundstone lithics
Tipi ring/stone circle sites 29 11
Lithic scatters 34 12
Sites with human remains 2 0.7
Kill/lbutchering sites 3 1.0
Housepit sites 1 0.4
Total Prehistoric Sites 262
Historic Sites
Mine Sites 4 1.4
Stockherding camps 5 1.8
Historic transmission line segments 3 1.0
Historic trash scatters 3 1.0
Total Historic Sites 15
Notes:
Site types and sites containing less common/rare components and features (e.g. ceramics and
stone circles,) are listed separately.

Prehistoric campsites are present throughout the Wyoming Basin and generally are interpreted as
representing short-term activities (lithic reduction, food preparation, and short-term occupation).
One lithic procurement site (48CR2680) has been recorded in the EIS analysis area. Lithic
procurement sites or quarries occur where raw materials such as cherts and quartzite were
obtained from natural geologic deposits and initially processed for use in making flaked stone
tools. Ceramics are rare in the project area. Only three sites containing pottery have been
recorded, all of which have been identified as Shoshonean. Two sites with steatite have also been
identified. These materials are generally associated with the Uinta phase of the Late Prehistoric
Period. Also, Late Prehistoric glass trade beads have been identified at three sites. As noted
earlier, one site within the EIS analysis area contained at least one semi-subterranean housepit,
apparently dating to the early portion of the Late Prehistoric Period.

Two bison kill/butchering sites, 48CR74 and 48CR4112 have been recorded within the project
analysis area. Site 48CR74 was reported as a bison trap, located at the head of a canyon. One or
more hunting blinds and several stone circles were associated with this discovery. Site 48CR4112
was described as a butchering site, located on a river terrace, and containing a quantity of bison
bone and hearth remains.

A few sites located within and immediately surrounding the EIS analysis area have been identified
as being sensitive or sacred to Native Americans. These sites may include human burials, some

rock alignments, and rock art. Consultation with appropriate Native American tribes concerning
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these areas of sacred or sensitive significance for traditional, cultural, or religious purposes will
occur in accordance with the NEPA, the NHPA, the Federal Land Policy and Management Act, the
American Indian Religious Freedom Act, and Executive Order 13084 on Consultation and
Coordination with Indian Tribal Governments. Please refer to Section 4.10.5, Native American
Consultation. Two sites listed as human burials have been recorded within the project site. A
bundle burial, site 48CR933, was excavated by the University of Wyoming in the 1970s. No date
was given for this site, although the bone beads associated with it suggest that it may date as
early as the Late Archaic Period. Another burial, site 48CR405, was recorded in the early 1980s
within the project area. This site was reported as a rock crevice burial, heavily disturbed and
containing only two human bones. Glass trade beads and a small side-notched projectile point
associated with this burial suggest a Late Prehistoric affiliation. Only three of the known sites
within the EIS analysis area contain rock alignments, which may be the remains of disturbed tipi
rings/ceremonial features, or linear alignments possibly associated with hunting. Rock art, which
is primarily composed of pictographs or petroglyphs has not been identified within the project area
boundaries.

A number of tipi ring or stone circle sites were identified in the database for the EIS analysis area.
In addition to their presumed use to anchor hide covered tipis, stone circle sites may also have

Native American religious significance.

3.10.3.4 Historic Sites

There are 15 historic sites that have been formally recorded within the EIS analysis area. Four of
the historic sites are described as mines, five are sheep or cattle herder’s camps, three are
segments of an historic transmission line, and the remaining three are historic trash scatters.
According to the 1883-1884 GLO Plats for the EIS analysis area, there appears to be two historic
ranches also located within the project area. However, neither of these former ranches have been
formally recorded and therefore are not included in the fifteen historic sites. It does appear
however, that one of these ranches, the “Dorrety’s Ranch” was probably covered by water when
the Seminoe Dam was constructed.

The four mines that have been formally recorded consist of two mines described as gold mines
and two described as “wagon” mines. The gold mines were reportedly operated sporadically
between circa 1900 and as late as the 1950s era. The wagon mines were actually small coal
mines and were only used by individual ranchers to obtain fuel for their own use and were fairly
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common in the late 19™-20" Century era. The coal mines were generally located on the surface
where the coal outcropped. They were mostly on public domain and were usually operated
informally without legal title to the minerals.

In addition to the fifteen recorded historic sites, the 1983-1984 GLO Plats show approximately
eight historic wagon road segments, none of which have been formally recorded. One segment
bears the name “Ferris” while the rest are unnamed. A few of these roads appear to roughly
correspond to unimproved roads shown on the current quadrangle maps and at least one of these
wagon roads is currently an improved county road. These wagon roads apparently served mostly
local uses. There are no immigrant trails or other known historically-significant trails within the EIS

analysis area.

3.10.3.5 Excavated Sites

Archaeological excavations have been conducted at a number of sites both within the EIS
analysis area and the surrounding area. Excavated sites within the project area include the
Shoreline site and site 48CR4112. Both of these are prehistoric campsites with hearths and
butchered bone and both are located within about one-half mile of the North Platte River or
Seminoe Reservoir. Excavated sites outside of the Seminoe Road analysis area but within 1 to 4
miles of the project boundaries include the Seminoe Beach site and the Scoggin site and several
sites in the Seminoe coal mine area located east of the project. The Seminoe Beach site has
yielded Hell Gap, McKean, and later artifacts demonstrating occupation from the late Paleoindian
through the late Prehistoric periods. The Scoggin site is an Early Archaic bison kill/butchering site
with McKean artifacts.

3.10.4 Site Frequency and Distribution

Based on the existing inventory in the EIS analysis area (22,434 acres inventoried) and the 277
previously recorded sites, a site density of 0.01 sites/surveyed acre or one site per 81 acres can
be assumed. Projecting this average to the entire EIS analysis area, it could be assumed based
on the existing data that an additional 1,400 sites could occur in the EIS analysis area.

3.10.5 Archaeologically Sensitive Areas

Archaeologically sensitive areas within the EIS analysis area would include the North Platte River
valley and its adjoining terraces, bluffs, and side ravines, as well as its larger tributaries. Existing
data for these areas demonstrate a high potential for significant sites, including but not limited to
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open campsites, lithic scatters, and kill/lbutchering sites. Because of the deeper soil depth in the
alluvial depositional areas, there is potential for undisturbed archaeological sites from the
Paleoindian through the Protohistoric periods. Areas of stabilized dunes and sand sheets also
have potential for sites of these types. Additionally, most of the prominent topographic features,
including hills and ridges such as the Cedar Ridge in the southern portion of the EIS analysis area
may have relatively higher archaeological potential, especially for ceremonial sites. Areas
containing surface deposits of siliceous lithic materials have potential for lithic procurement/quarry
sites. Prehistoric campsites and lithic scatters may also occur in proximity to playa depressions
and areas of more open, flat lands such as in the central portion of the EIS analysis area, south of
the North Platte River.

3.10.5.1 Topography and Physiography Associated With Known Sites

The distribution of cultural sites within the EIS analysis area has been influenced by various
environmental conditions, including topography, physiography, proximity to reliable water sources,
and soil deposition, all of which are known to be factors in archaeological site formation and
preservation. The known concentration of sites along the North Platte River suggests a
preference for the floodplain and terrace areas, possibly related to higher concentrations of game
and/or other food resources. Similarly, a relatively high number of sites occur in the stabilized
dune formations as well as draws, which provide additional hunting opportunities. At least two
bison kill sites are known in these areas. Several of the previously recorded cultural sites were
discovered on relatively flat areas and in areas where soils averaged plus or minus 50 centimeters
in depth. Nearly a third of the EIS analysis area has slopes generally less than 13 degrees and
about half the project area has soils averaging greater than 50 centimeters. Areas with the
deepest soils generally occur on the terraces, fans, floodplains and bottomlands and to some
extent in Aeolian deposits. The eroded soils, which occur in about 25% of the EIS analysis area,
and specifically in the northwestern portion, may be a factor in exposing buried archaeological
sites. Based on the favorable topography, the grazing potential, and the known mining and
ranching activities in the area, it can be assumed that the potential exists for more historic sites,
including ranching and homestead structural remains, and adits and small surface coal mining

pits.

Although there is no definitive means to accurately project how many and what typed of resource
sites may be contained within the EIS analysis area, existing information on known recorded sites
can be used and projected to areas within the project boundaries that have not been inventoried.
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This includes using existing site frequency and distribution information, as well as knowledge of
archaeologically sensitive areas associated with known sites and projecting this information to
unknown areas within the project boundaries.

3.11 Recreation

There are no developed recreation facilities within the EIS analysis area. Recreation in the area is
dispersed in nature, except at Seminoe State Park (and its associated facilities) and at the BLM
Dugway Recreation Site.

The dominant dispersed recreation activity in the EIS analysis area is hunting, which mainly
occurs during the fall hunting seasons. Due to the checkerboard land ownership patterns, most
hunters access the area only by permission from the private landowners. Some landowners also
have agreements allowing licensed outfitters to use private lands. Without landowner permission,

hunters can use BLM administered lands with public access, but they cannot use private land.

Other dispersed recreation in the EIS analysis area includes boating (on Seminoe Reservoir),
fishing, driving for pleasure and sight-seeing, horseback riding, target shooting, partying, camping
and hiking. Like hunting, dispersed recreational access is limited by the checkerboard land
ownership pattern.

Approximately 9 miles of the Seminoe Road (Carbon Country Road 351) passes through the EIS
analysis area (see Figure 1, General Location Map). The BLM has designated the Seminoe
Road from Sinclair to Alcova as a “National Back Country Byway.” The BLM uses this designation
to inform the public of roadways that provide visitors and recreationists an opportunity to see
historic, scenic or unique natural environments. Travelers on Seminoe Road would have the
opportunity to observe wildlife (antelope, mule deer, bighorn sheep, golden eagles and
ferruginous hawks). The road crosses the rugged Seminoe Mountains and accesses the Miracle
Mile, a blue-ribbon trout fishery on the North Platte River. North of the EIS analysis area, the road
passes by huge sand dunes, which are part of the Killpecker Sand Dunes, a dune field which
reaches from western Wyoming into Nebraska.

In winter, the area lacks sufficient snow to be desirable for snow-shoeing, cross-country skiing or
snowmobiling; however, ice-fishing is a popular activity on Seminoe Reservoir, particularly at Coal
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Creek Bay, an arm of Seminoe Reservoir that is within the project area. It is popular for bank and
boat fishing, as well.

Developed recreational areas outside of the EIS analysis area include (see Figure 19, Regional
Activity):

> Seminoe State Park;
» The Miracle Mile; and,

» Dugway Recreation Site.

Seminoe State Park is a developed park managed by the State of Wyoming, and this park
includes Seminoe Reservoir and facilities for camping picnicking, fishing, boating and water
skiing. Primitive camping is allowed along the shoreline. The reservoir is approximately 20,300
acres in size with about 180 miles of shoreline.

The Miracle Mile is a 5 V2-mile stretch of blue ribbon trout fishing stream located below the Kortes
Dam north of the project site. The Miracle Mile is a popular fishery, where non-locals generally
outnumber locals. The Bureau of Reclamation manages the recreation at the Miracle Mile area;
however, this agency does not keep daily user visit counts or visitor days. Traffic counts
immediately adjacent to the Miracle Mile reveal that 43,400 vehicles passed through this area in
2003, although some of these may not have been recreational visitors.

The Dugway Recreation Site is located on Seminoe Road adjacent to the North Platte River about
3/4 mile southwest of the EIS analysis area boundary. It is available for day and overnight use.
Facilities include a campground, a picnic area, a toilet and a water well.

3.12 Transportation

The transportation analysis for the Seminoe Road Project includes 1-80, Wyoming State Highway
30, County Road 351 (known locally as the “Seminoe Road”), and the roads within the EIS

analysis area. The roads within the region are shown on Figure 1, General Location Map.

Traffic loads/traffic counts are identified as average daily traffic (ADT). ADT is defined as the
measure of traffic over a 24-hour period and is determined by counting the number of vehicles
passing a specific point on a particular road from either direction.
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The Wyoming Department of Transportation estimates ADT values based on actual traffic counts
made at various locations along federal, state and county roads. See Table 3.12-1, Traffic
Counts for 2003.

Table 3.12-1, Traffic Counts for 2003'

Average Dail Estimate (%) of Commercial
Location? ge Daily Trucks (greater than 10,000
Traffic - -
Ib-gross vehicle weight)
Interstate 80 at Walcott 11,540 54%
Interstate 80 at Sinclair 12,410 53%
Interstate 80 at Rawlins 11,620 54%
Highway 30 (287) at Walcott, just north of Interstate 80 1,200 22%
Highway 130, just south of Interstate 80, connecting to 1,390 10%
Saratoga
H|ghwa¥ 72, just north of intersection with Interstate 80 1,560 4%
connecting to Hanna
Highway 72, just south of intersection with Interstate 80 o
! . h 290 14%
connecting with Elk Mountain
County Road 351 (Seminoe Road) at Sinclair 308 4%
County Road 351 at North Platte River (Miracle Mile) 118 Not available

Notes:
1.  Traffic counts based on 2003 data obtained from the Wyoming Department of Transportation (WDOT, 2003)
2. See Figure 1, General Location Map and Figure 19, Regional Activity.

3.12.1 Interstate 80

[-80 is a major U.S. highway that traverses Wyoming from east to west. It serves as a main

commercial truck route in the central Rocky Mountain region and over 50% of the traffic on 1-80 in
Carbon County, Wyoming, is 18-wheelers. See Table 3.12-1, Traffic Counts for 2003.

[-80 is an asphalt and concrete, all-weather four-lane highway. In Carbon County, this highway is
generally flat. This highway provides exit access to the communities of Rawlins, Sinclair, and
Walcott.

3.12.2 Highway 30 (287)

Highway 30 (287) is an asphalt, all-weather two-lane highway. In Carbon County, this road
intersects with |-80 at Walcott and generally traverses the county in an east-west direction,
passing south of Hanna but through Medicine Bow. Before the construction of 1-80, Highway 30
(287) was the primary east-west highway in Carbon County serving commercial, tourist and local
traffic. Today, the role of this road as a major commercial routing is greatly reduced; however,
during extreme winter conditions (snow storms, ground blizzards), Highway 30 (287) is sometimes

used as an alternate for I-80 between Laramie and Walcott.
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3.12.3 Highway 72

Highway 72 is an asphalt, all weather two-lane highway. North of 1-80, this road connects with
Hanna. South of 1-80, it connects with Elk Mountain. Highway 72 is principally used by local

residential and commercial traffic.

3.12.4 Highway 287

Highway 287 is an asphalt all weather two-lane highway that traverses north-south in Carbon
County. The portion of Highway 287 north of Rawlins is a primary route for local and commercial
traffic to the communities of Lander, Riverton and Casper. Tourists also utilize this road for
access to the Grand Teton and Yellowstone National parks.

3.12.5 Highway 130

Highway 130 is an asphalt, all-weather two-lane highway. In Carbon County, this road intersects I-
80 near Walcott and traverses to the south to connect with Saratoga. South and east of Saratoga,
Highway 130 passes through the Medicine Bow National Forest, crosses over Snowy Range Pass
(at elevation of 10,847 feet), passes through the community of Centennial, and eventually

connects to Laramie.

3.12.6 County Road 351 (Seminoe Road)

Carbon County Road 351 (Seminoe Road) originates in Sinclair, bisects the EIS analysis area in a
general north-south orientation, and provides access to Seminoe Reservoir and “Miracle Mile” on
the North Platte River, then continues to Alcova, where it intersects State Highway 220 (the main
road to the city of Casper).

From Sinclair through the EIS analysis area, the Seminoe Road is an asphalt, all-weather two-
lane highway. Recent construction and paving have greatly improved the condition of the road
within and south of the EIS analysis area. Seminoe Road has been designated a National Back
Country Byway by the BLM (see Section 3.11, Recreation).

Approximately 10 miles north of the northern boundary of the EIS analysis area, the asphalt
pavement ends, and the Seminoe Road becomes a graveled all-weather road.
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3.12.7 EXxisting Roads Within EIS Analysis Area

An estimated 300 miles of two-track roads currently exist within the EIS analysis area. Most of
these roads are unimproved and inaccessible during wet periods and often during winter months.
However, of this total, nearly 7 miles of all-weather gravel roads service the existing wells at the
Pilot Project, and an estimated 10 miles of improved gravel roads provide access to the area
north of the North Platte River in the southwest corner of the EIS analysis area.

Given the “checkerboard” surface land ownership pattern of the EIS analysis area (see Figure 2,
Surface Ownership Map), the public has limited access to the project area. Although roads on
BLM-administered lands are generally open to the public, these roads are typically closed to public
access once they cross onto the privately-owned land surface.

3.13 Visual Resources

Broad stretches of moderate to flat topography characterize the majority of the EIS analysis area,
although the landscape is periodically interrupted with rock outcroppings and eroded drainage
channels. A series of ridges occur in the southern portion of the EIS analysis area, and these
ridges obscure the site from 1-80. Localized steep topography, including eroded cliff faces, exists
in several places along the shoreline of the North Platte River and Seminoe Reservoir, which
bisect the EIS analysis area.

The EIS analysis area landscape is vegetated with grasses and shrubs, with only a few scattered
cottonwood trees present along the banks of the North Platte River. The dominant colors in the
area range from light to moderate greens in the springtime and early summer, to yellows and
browns in the summer and the fall with sagebrush being grey-green year-around. The Seminoe
Reservoir interrupts the existing landscape with a dominant bluish coloring; however, with recent
drought conditions and low water levels, the shoreline of the reservoir presents a stark edging of
light brownish coloration.

Five key observation points (KOP) were established within and adjacent to the EIS analysis area
to establish the general visual conditions. They do not include every possible viewpoint within the
EIS analysis area. However, they provide representative views of the area and several are located
at high points along CR 351 where drivers can see a vast expanse of the EIS analysis area. The
locations of these KOPs are shown on Figure 48, Visual Resource Management, and the
photographs taken from these sites are shown as:
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> Figure 49, Key Observation Point #1,
» Figure 50, Key Observation Point #2,
» Figure 51, Key Observation Point #3,
» Figure 52, Key Observation Point #4, and

> Figure 53, Key Observation Point #5.

Two important factors considered in selecting the KOPs were 1) points where the most viewers
would see the project and 2) the length of time they would see the project. Most viewers would
see the project from Seminoe Road, where they would view portions of the project for
approximately 9 miles. In addition, as stated in Section 3.11, Recreation, the Seminoe Road has
been designated as a “National Back Country Byway” by the BLM.

3.13.1 Visual Resource Management Classes

BLM uses VRM classes to represent the degree of acceptable visual change within a
characteristic landscape. A class is based on the physical and sociological characteristics of any
given homogenous area and serves as a management objective. The objectives for the four
classes as described in the BLM VRM manual 8432 are described below:

Class | Objective. The objective of this class is to preserve the existing character of the
landscape. This class provides for natural ecological changes; however, it does not preclude very
limited management activity. The level of change to the characteristic landscape should be very
low and must not attract attention. There are no Class | VRM areas in the EIS analysis area.

Class Il Objective. The objective to this class is to retain the existing character of the landscape.
The level of change to the characteristic landscape should be low. Management activities may be
seen, but should not attract the attention of the casual observer. Any changes must repeat the
basic elements of form, line, color, and texture found in the predominant natural features of the
characteristic landscape. Approximately 55% of the EIS analysis area is designated as Class I
VRM area. See Figure 48, Visual Resource Management.

Class Ill Objective. The objective of this class is to partially retain the existing character of the

landscape. The level of change to the characteristic landscape should be moderate. Management
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activities may attract attention but should not dominate the view of the casual observer. Changes
should repeat the basic elements found in the predominant natural features of the characteristic
landscape. Approximately 45% of the EIS analysis area is designated as Class lll VRM area. See
Figure 48, Visual Resource Management.

Class IV Objectives. The objective of this class is to provide for management activities, which
require major modification of the existing character of the landscape. The level of change to the
characteristic landscape can be high. These management activities may dominate the view and
be the major focus of viewer attention. However, every attempt should be made to minimize the
impact of these activities through careful location, minimal disturbance, and repeating the basic
elements. There are no Class IV VRM areas in the EIS analysis area.

Under the existing Great Divide RMP dated November 1990, the EIS analysis area contains both
Class Il and Class Il areas (BLM 1990). See Fiaure 48. Visual Resource Manaaement.
Approximately 55% of the EIS analysis area is Class Il, while 45% is Class IlI.

3.14 Socioeconomics

The EIS analysis area is located in Carbon County, which covers nearly 8,000 square miles,
making this county the third largest in size in Wyoming. This section provides an overview of the
existing socioeconomic conditions of Carbon County, with particular focus on the city of Rawlins
where such data is available. Other cities included in this overview are Hanna and Sinclair;
information about these two Carbon County towns is included where data are available and
pertinent.

3.14.1 Population

As of 2000, Carbon County had an estimated population of 15,639 persons, which was
approximately 3.2% of the 2000 Wyoming population. The town of Rawlins, the county seat of
Carbon County, had a population of 9,006 persons. Census populations for 1970 through 2000 for
Wyoming, Carbon County, Rawlins and other nearby towns are set forth in Table 3.14-1, Historic
Populations.

Carbon County and the towns of Rawlins, Hanna and Sinclair have experienced declining
population since the 1980 census. This is primarily the result of a declining economic environment
over the past two decades caused by decreased coal and oil and gas production in the county.

3-88 Seminoe Road Gas Development Project



November 2005 Draft Environmental Impact Statement

Table 3.14-1, Historic Populations

Place 1970 1980 1990 2000
Wyoming 332,416 469,557 453,589 493,782
garb"” 13,354 21,896 16,659 15,639

ounty
Rawlins 7,855 11,547 9,380 9,006
Hanna 460 2,288 1,076 873
Sinclair 445 586 500 423

Source: U.S. Department of Commerce, Bureau of the Census
() denotes negative decline

Although Wyoming expects moderate population growth into the future, population in Carbon

County is predicted to continue to decline. See Table 3.14-2, Population Trends.

Table 3.14-2, Population Trends

Place 2000 2003 2005 2010 2020
Wyoming | 493,782 | 501,242 | 506,184 | 519,595 533,534
83“’0“ 15,639 | 15302 | 15,047 | 14,671 13,965

ounty
Rawlins 9,006 8,665 8,539 8,325 7,925
Hanna 873 874 855 834 793
Sinclair 423 408 404 394 375
Sources:

1. U.S. Department of Commerce, Bureau of the Census for year 2000
2. Wyoming Department of Administration and Information, Economic Analysis Division for 2003, 2005, 2010
and 2020 population estimates and forecasts
() denotes negative decline

3.14.2 Housing

The 2000 census provides housing data for Wyoming, Carbon County and towns with the county.
See Table 3.14-3, Housing Profile: 2000.

Table 3.14-3, Housing Profile: 2000

Housing Units Wyoming Carbon County Rawlins Hanna Sinclair
9 Number Number Number Number Number

Owner-occupied 135,514 4,354 2,247 273 146
Renter-occupied 58,094 1,775 1,073 94 22
Sub-total
Occupied 193,608 6,129 3,320 367 168
Vacant: For Sale
or Rent 17,857 1,128 490 132 40
Seasonal Vacant 12,389 1,050 50 15 3
Sub-total Vacant 30,246 2,178 540 147 43
Total 223,854 8,307 3,860 514 211

Source: Wyoming Department of Administration and Information, Economic Analysis Division

In 2000, vacant housing units for sale or rent in Carbon County were 6% higher than the average
Wyoming statewide rate. In 2000, the town of Hanna had vacant housing rates 18% higher than
the Wyoming average.
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Owner-occupied housing units in Carbon County were lower in 2000 than the Wyoming statewide
average, except in the town of Sinclair, where there were 8% more owner-occupied housing units

than the Wyoming statewide average.

In 2000, Carbon County reported an 8% higher seasonal vacancy rate than the Wyoming
statewide average. Hanna had a 10% higher rate. These elevated figures represent that certain
individuals are maintaining houses until the economy rebounds with new jobs or housing prices
increase to a level where the houses can be sold. In addition, there may be vacation houses or
trailers located in places like the “Boat Club” at Seminoe Reservoir, or communities such as
Saratoga and Encampment.

Household size for owner and renter occupied units are set forth in Table 3.14-4, Average
Household Size: 2000. Households throughout Wyoming and in Carbon County tend to average

between two to three persons.

Table 3.14-4, Average Household Size: 2000

Subject Wyoming Carbon County Rawlins Hanna Sinclair
ﬁr\]/ﬁéage household size of owner-occupied 258 246 258 236 249
ﬁr\]/ﬁéage household size of renter-occupied 505 204 216 243 273

Source: Wyoming Department of Administration and Information, Economic Analysis Division

Housing values in Carbon County are typically lower than in the rest of Wyoming. See Table 3.14-
5, Housing Values and Costs: 2000. The median value for a home in Carbon County in 2000
was $76,500 as compared to $96,600 in Wyoming. Hanna had the lowest reported 2000 median
housing value in Carbon County at $45,500. Further, for the year 2000, there were no housing
values in the towns of Rawlins, Hanna and Sinclair that exceeded values of $300,000, whereas

nearly 4% of the houses in Wyoming exceeded that amount.

In 2000, more than 65% of Wyoming homeowners made monthly mortgage payments that
averaged $825. In Carbon County, slightly less homeowners (59.2%) than the statewide average
made monthly mortgage payments averaging between $515 (Hanna) and $681 (Rawlins). See
Table 3.14-5, Housing Values and Costs: 2000.
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Table 3.14-5, Housing Values and Costs: 2000

Subject | Wyoming | Carbon County | Rawlins | Hanna | Sinclair
HOUSING VALUE (%)
Less than $50,000 8.3% 20.1 18.1 60.7 31.3
$50,000 to $99,999 45.3% 55.7 60.7 36.9 62.7
$100,000 to $149,999 27.2% 15.6 15.0 -- 6.0
$150,000 to $199,999 10.0% 5.1 4.0 24 --
$200,000 to $299,999 5.6% 2.6 2.2 -- --
$300,000 to $399,999 2.0 0.4 -- -- --
$500,000 to $999,999 0.9 0.3 -- -- --
More than $1,000,000 0.6 0.3 -- -- --
MORTGAGE DATA (%)
With a mortgage 65.7 59.2 63.9 60.7 58.2
Less than $300 0.6 0.7 0.8 -- --
$300 to $499 6.1 9.0 8.4 28.2 16.4
$500 to $699 15.6 21.8 25.6 24.3 18.7
$700 to $999 23.0 20.0 221 8.3 18.7
$1,000 to $1,499 14.9 6.8 6.5 -- 4.5
$1,500 to $1,999 3.7 0.5 0.5 -- --
More than $2,000 1.9 0.5 -- -- --
Not mortgaged 34.3 40.8 36.1 39.3 41.8
GROSS RENT DATA
Less than $200 6.4 9.5 12.5 5.0 --
$200 to $299 10.0 13.9 13.9 22.0 16.1
$300 to $499 42.0 43.3 46.8 50.0 67.7
$500 to $749 23.6 14.8 15.7 6.0 16.1
$750 to $999 5.5 1.5 1.8 5.0 --
$1,000 to $1,499 2.0 0.5 0.6 -- --
More than $1,500 0.7 0.4 0.6 -- --
No cash rent 9.8 16.0 8.1. 12.0 --
Source: Wyoming Department of Administration and Information Economic Analysis Division

Monthly rent in 2000 averaged $437 in Wyoming (statewide) as compared to an average Carbon
County monthly rent of $377. Monthly rental payments averaged slightly higher in Hanna ($390),
while monthly average rental payments were lower in Rawlins ($365) and Sinclair ($363). See
Table 3.14-5, Housing Values and Costs: 2000.

3.14.3 Demographic Characteristics

According to the 2000 Wyoming Census, Wyoming and the town of Rawlins had nearly similar
median ages of 36 years, although the median age of residents in Hanna and Sinclair was older,
averaging over 41 years. In Wyoming and Carbon County, on average, there were more males
than females; however, the town of Sinclair had slightly more females than males. See Table

3.14-6, General Demographic Characteristics: 2000.
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Table 3.14-6, General Demographic Characteristics: 2000

Subject | Wyoming | CarbonCounty [ Rawlins | Hanna [ Sinclair
Sex
Male (%) 50.3 53.6 52.7 51.4 49.4
Female (%) 49.7 46.4 47.3 48.6 50.6
Age
Under 5 years (%) 6.3 5.7 6.8 4.9 3.5
5 to 9 years (%) 6.9 6.1 6.7 7.9 6.9
10 to 14 years (%) 7.8 7.1 7.2 7.6 10.2
15 to 19 years (%) 8.5 7.9 8.4 6.8 9.7
20 to 24 years (%) 6.8 5.9 74 4.5 3.1
25 to 34 years (%) 12.1 11.4 12.3 9.5 8.0
35 to 44 years (%) 16.0 16.9 17.1 14.1 18.0
45 to 54 years (%) 15.0 16.5 15.3 17.4 19.6
55 to 59 years (%) 5.0 5.8 5.3 7.6 4.3
60 to 64 years (%) 4.0 4.4 3.6 5.2 4.0
65 to 74 years (%) 6.3 6.8 5.6 10.1 4.5
75 to 84 years (%) 4.0 4.0 3.7 4.4 5.2
85 years and over (%) 1.4 1.4 1.0 0.2 3.1
Median Age (years) 36.2 38.9 36.1 41.6 414
Racial/Ethnic Minorities
Black/African American (%) 0.8 0.7 0.8 0.2 0.5
American Indian (%) 2.3 1.3 1.5 - 1.4
Hispanic or Latino (%) 6.4 13.8 21.0 5.5 2.6
Asian (%) 0.6 0.7 0.8 0.1 --
Other (%) 4.4 7.4 11.0 4.1 1.8

In addition, according to the 2000 U.S. Census, an estimated 14.5% of Wyoming residents and
23.9% of Carbon County residents represented racial and ethnic minorities. In Rawlins, an
estimated 35.1% of the town’s residents represented racial and ethnic minorities. Hispanic or
Latino residents represented the largest minority/ethnic group, accounting for 6.4% of Wyoming’s
population, 13.8% of Carbon County population, and 21.0% of Rawlins residents. See Table 3.14-

6, General Demographic Characteristics: 2000.

According to 2000 data from the U.S. Bureau of Census, nearly 90% of Wyoming’s population (25
years and older) had earned a high school degree or higher. This ranked Wyoming third in all 50
states. Approximately 20% of Wyoming residents (25 years and over) have a Bachelor’s degree

or higher.

Educational information is set forth in Table 3.14-7, Educational Attainment: 2000. These
statistics show that over 80% of residents in both Carbon County and throughout Wyoming have
earned high school degrees; however, on a percentage basis, less people in Carbon County have
received high school degrees than in Wyoming statewide. Similarly, the population 25 years and
older receiving a Bachelor’s degree or higher is slightly lower in Carbon County (17.2%) than in
Wyoming (21.9%), with the lowest readings being Hanna (13.4%) and Sinclair (13.5%).
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Table 3.14-7, Educational Attainment: 2000

Subject Wyoming | Carbon County | Rawlins Hanna Sinclair
Percent High School Graduate or Higher 87.9 83.5 81.7 85.3 86.5
Percent Bachelor’s Degree or Higher 21.9 17.2 15.0 13.4 13.5
Population 25 Years and Over
Total 315,663 10,508 5,622 552 281
Percentage 100.0 100.0 100.0 100.0 100.0
Less Than 9" Grade
Total 10,614 541 344 18 7
Percentage 3.4 5.1 6.2 3.3 2.5
9" to 12" Grade No Diploma
Total 27,703 1,192 664 63 31
Percentage 8.8 11.3 12.0 11.4 11.0
High School Graduate (includes equivalency)
Total 97,779 3,678 1,971 239 92
Percentage 31.0 35.0 35.7 43.3 32.7
Some College — No Degree
Total 85,184 2,685 1,391 132 86
Percentage 27.0 25.6 25.2 23.9 30.6
Associate Degree
Total 25,221 609 323 26 27
Percentage 8.0 5.8 5.8 4.7 9.6
Bachelor’s Degree
Total 47,066 1,254 559 55 31
Percentage 14.9 11.9 10.1 10.0 11.0
Graduate or Professional Degree
Total 22,096 549 270 19 7
Percentage 7.0 5.2 4.9 34 2.5
Source: Wyoming Department of Administration and Information, Economic Analysis Division

3.14.4 Employment and Economic Conditions

Total employment in Carbon County decreased from 7,820 persons in 1992 to 7,672 in 2002.

During that same period, the Carbon County unemployment rate also dropped from 6% to 4.6%.

In 1992, the labor force in Carbon County was 8,318 persons; in 2002, the labor force had

declined to 8,038. These figures reveal that persons have left Carbon County and left the labor

force.

The services and professional segment accounts for the largest segment of the Carbon County

economy, consistently being above the 50% level. The second largest job segment in Carbon

County is employment with federal, state and local government. The government segment of the

local employment economy remained fairly consistent between 1970 and 2000, averaging around

20%. See Figure 55, Carbon County Jobs - 1970 and 2000.

Carbon County employment between 1970 and 2000 is graphically shown on Figure 54, Carbon

County Employment by Industry (1970-2000). Coal mining employment peaked in Carbon

County in 1981 with over 3,500 jobs. The Carbon County coal mining industry has yet to recover
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to those early 1980s levels. Even if coal mine production (tonnage) returns to its former peak
levels, the mining employment would not replicate the peak job levels of the early 80s. Over the
past two decades, the U.S. coal mining industry has undergone a period of economic restructuring
and resulting productivity gains. Coal tonnage being produced in America today is accomplished

with much lower employment levels.

The composition for employment in Wyoming and Carbon County showed that in 2000
approximately 60% of those who were 16 years and older were in the labor force. See Table 3.14-
8, Employment Status: 2000. In the town of Sinclair, 73.1% of those 16 years and older were in
the labor force; while in Hanna, only 54.4% of those 16 years and older were in the labor force.

Table 3.14-8, Employment Status: 2000

Subject | Wyoming [ CarbonCounty | Rawlins | Hanna [ Sinclair
Population 16 Years and Over
Total 381,912 12,392 6,725 656 320
Percentage 100.0 100.0 100.0 100.0 100.0
Employed Civilian Labor Force
Total 241,055 7,335 4,087 357 234
Percentage 63.1 59.2 60.8 54.4 73.1
Armed Forces
Total 3,300
Percentage 0.9
Unemployed
Total 13,453 409 233 40 12
Percentage 3.5 3.3 3.5 6.1 3.8
Not in Labor Force
Total 124,104 4,648 2,405 259 74
Percentage 32.5 37.5 35.8 39.5 23.1
Source: Wyoming Department of Administration and Information, Economic Analysis Division

In 2002, the unemployment rate in Carbon County was 4.6%, slightly higher than the Wyoming
statewide unemployment rate of 4.2%. In 2002, the unemployment rate for the entire United

States was 5.8%.

With the exception of a period from 1997 to 2000, Wyoming unemployment rates have
consistently been below U.S. unemployment rates since 1990. See Figure 57, Unemployment

Rates.

3.14.5 Income

In 2000, personal income per capita in Carbon County averaged $23,671, 17% below the $28,463
per person income for Wyoming and 21% below the $29,847 per capita income for the U.S.
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Personal income is the amount of income an individual receives annually before taxes. It includes
wages, salaries, proprietors’ income, other labor income, investment income and transfer
payments. Between 1990 and 2000, personal income per capita in Carbon County increased by
from $17,234 to $23,671, a 27% increase.

Between 1970 and 2000 total personal income in Carbon County remained relatively stagnant,
with the exception of a period between the mid 70s and mid 80s, when mining income peaked
(1981) then dramatically dropped (1987). See Fiaure 56, Carbon County Personal Income
(1970-2000).

In 2000, the average wage per worker in Carbon County was $24,825 compared to $26,602 in
Wyoming and $36,167 for the U.S. highest-paid wages in Carbon County were in the mining
sector (which includes oil and gas workers) where the average worker earned $45,781, almost
twice the county and statewide wage average.

Reported income data alone does not necessarily provide a complete picture of economic activity
in an area. Residents of rural areas may accept lower incomes than residents of metropolitan

areas to obtain amenities such as rural life styles, low crime rates and recreational opportunities.

3.14.6 Community and Public Services

During the EIS process, area community and public service providers were contacted to obtain

information regarding current services. This assessment focused on the following providers:

» Education

» Law Enforcement

» Fire Protection

» Ambulance

» Hospital and Medical Services
> Social Services

» Water Supply

» Wastewater Treatment
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> Solid Waste

» Electric Utilities

3.14.6.1 Education

Public schools in Rawlins, Hanna and Sinclair are included in Carbon County School District #1.
This school district includes four elementary schools with grades K-5, one middle school located
in Rawlins, one middle school located in Bairoil and two high schools. School enroliment has
decreased over the past 5 years. The total 1999 enroliment equaled 1,951 students, while total
enrollment in 2003 dropped to 1,708 students, a decrease of 12%.

Student enrollment and occupancy rates for District #1 high schools are set forth in Table 3.14-9,

School Enrollment. Most District #1 schools have occupancy rates between 60 and 80%.

Table 3.14-9, School Enroliment

Design Current Student Teacher
School Grades .

Occupancy Occupancy Ratio
Highland Hills K-5 361 75% 17.5:1
Mountain View K-5 209 112% 16.4:1
Pershing K-5 247 70% 15.7:1
Sinclair K-5 76 51% 10.9:1
Bairoil K-5 95 80% 6:1
Rawlins Middle School 6-8 735 78% 17.1:1
Rawlins High School 9-12 882 78% 17.8:1
Cooperative High School 9-12 168 66% 22.5:1
Source: Sanders, Carbon County District 1, 2004

There are currently no plans for new schools or expansions of existing schools, or school staffing

increases (Sanders, personal communication 2004).

Carbon County School District #1 currently employs a total of 284 administrative, teacher and
support staff. The teacher/class ratios for the various District #1 schools are set forth in Table
3.14-9, School Enroliment.

3.14.6.2 Law Enforcement

The Carbon County Sheriff’'s and Rawlins’s Police Department staffs provide law enforcement
services in the area. These two groups cooperate on law enforcement in and around the town of
Rawlins. The Carbon County Sheriff's Department provides law enforcement services for the

communities of Hanna and Sinclair.
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The Rawlins Police Department consists of twenty-one sworn officers, eight dispatchers, and one
victim’s advocate. There are twenty-one police vehicles assigned to the Rawlins police force. The
Rawlins Police Department currently considers themselves slightly under staffed (Chapman,
personal communication 2004).

The Carbon County Sheriffs Department employs a sheriff, an under sheriff, seven deputies and
two full time dispatchers. There are nine vehicles for this department. Currently, the Sheriff’s
Department considers itself adequately staffed for the needs of the county.

The Wyoming State Patrol patrols 1-80 through Carbon County on a daily basis. In addition to
providing law enforcement for the Wyoming interstate and state highway system, the state police
also provide assistance to the Carbon County Sheriff's Department and the Rawlins Police
Department on an as-needed basis.

In addition, the Wyoming Department of Game & Fish (WDGF) employs wildlife enforcement
officers who are responsible for enforcing fish and game regulations in Carbon County.

3.14.6.3 Fire Protection

Fire protection is provided for Carbon County by a countywide fire protection district. The fire
protection district includes eleven fire stations, two of which are located in the town of Rawlins.
Fire stations are equipped with at least three pieces of fire protection equipment, with eight pieces
of equipment permanently located in Rawlins. Fire protection personnel are volunteers. There are
a total of 120 volunteer firefighters countywide, with 30 located in the town of Rawlins. Firefighting
volunteers are trained for fire control and first aid. The Fire Protection District Manager believes
that the district is adequately staffed (France, Carbon County Fire Warden, personal
communication 2004).

The BLM provides fire protection coverage for their holdings, and seasonal fire crews and
personnel are stationed in Rawlins. The BLM coordinates with local fire districts for initial
response, mutual aid and cooperative fire control.

3.14.6.4 Ambulance

Ambulance service is owned and operated by the Rawlins Hospital. The medical director of the
ambulance service also serves as the medical director for the Hanna, Wamsutter, and Bairoil

ambulance services. This ambulance service provides ground transportation to the Rawlins
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Hospital. Air ambulance service is available for Carbon County from hospitals located in Laramie

and Cheyenne.

3.14.6.5 Hospital and Medical Services

The Memorial Hospital of Carbon County provides medical care and services for the county. The
hospital is licensed as a home health agency and community-based in-home service for Carbon
County. The hospital also operates as a pediatric clinic, orthopedic clinic and a medical clinic in
Hanna. The hospital maintains thirty-five acute care beds, including medical, surgical, pediatric
unit, five intensive care unit beds, three bed and five bassinette obstetric unit, two operating

rooms and ambulatory surgical unit and an emergency room.

On average, per month, there are 700 to 800 emergency room visits; eight to ten babies

delivered; and 70 to 90 surgeries performed.

The hospital employs 200 people. The staff includes four physicians on active medical time, three
family practioners, two family practitioners that also do OB, five emergency room physicians, one
general vascular surgeon, one orthopedic surgeon, one radiologist and one pediatrician. In
addition, there are sixteen physicians on courtesy medical staff that come to Rawlins to conduct
clinics one to two times per month. There are no plans to expand hospital or medical services
since they currently meet Carbon County demands (Carter, personal communication 2004).

3.14.6.6 Social Services

Carbon County Social Services provides public assistance to low-income families and the elderly.
Overall, caseloads are decreasing, except for assistance to the elderly, which has been
increasing. Carbon County non-profit organizations, such as churches, also provide a variety of

social service programs.

3.14.6.7 Water Supply

The town of Rawlins maintains a new water treatment facility with a 7 million gallon per day

capability. Current water use in Rawlins is less than 5 million gallons per day.

3.14.6.8 Wastewater Treatment

A Rawlins wastewater treatment facility serves the towns of Rawlins and Sinclair. This wastewater

treatment plant is designed for twice the current population or roughly 20,000 homes. Since 1999,
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over $9 million has been invested in improvements on the Rawlins wastewater treatment plant.

3.14.6.9 Solid Waste

A solid waste landfill near Rawlins serves the communities of Rawlins and Sinclair and solid waste
pick-up service in these towns is provided by privately-licensed local contractors. The landfill is
owned by the town of Rawlins and has a projected life of eight more years. The state of Wyoming
is currently assessing the possibility of enlarging the facility to serve the entire county, but, at
present, plans are not finalized and no decisions to expand the existing landfill have been made.

3.14.6.10 Electric Utilities

Electrical power for Rawlins and vicinity is provided by Pacific Power and Light Company, which
has adequate capabilities to serve customers. Carbon Power and Light Company serves

customers in Saratoga and vicinity.

3.14.7 Fiscal Conditions

Oil, gas and coal mining operations generate a significant amount of federal, state and local
government revenues. The federal government receives revenue for land and mineral right
leases, as well as royalties. The state of Wyoming receives tax revenues primarily from federal
royalties, sales, severance, and property taxes. There are no personal or corporate income taxes
in Wyoming. Local governmental entities receive property, sales and severance taxes, as well as

a share of federal royalties and PILT (payment in lieu of taxes) from the federal government.

Additional governmental revenues are generated from businesses that supply oil and gas
operations with goods and services, as well as from employees of oil and gas exploration,
development and production. Local purchases made by oil and gas operations generate sales

taxes.

Oil and gas workers are also a source of government revenues. Income earned by oil and gas
workers are subject to federal income taxes. Household purchases generate sales taxes, and the

property owned by oil and gas workers is subject to property taxes.

3.14.7.1 State of Wyoming Revenues

Net state revenue collections totaled over $1.2 billion in 2003, up nearly 10% from 2002 when just
under $1.1 billion was collected. Wyoming revenue collections have been increasing steadily over
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the past 5 years. See Figure 58, Wyoming State General Revenues (1992-2002) and Figure

59, Wyoming General Revenue Source.

Over 42% of Wyoming revenue collections are from sales and gross receipts. Severance tax,

collected from oil, gas and mining operators, accounts for over 36% of Wyoming revenues, and
this revenue is redistributed back to local jurisdictions. The various sources of tax collections for
Wyoming are shown on Figure 60, Wyoming State Tax Revenue Collections 2002 and 2003.

The state of Wyoming also receives “intergovernmental” revenue; this revenue is distributed by
the federal government. In 2002, intergovernmental received by Wyoming was approximately $1.2
billion, or slightly more than the $1.1 billion collected within the state of Wyoming.

The state of Wyoming distributes approximately 33% of its total revenues back to county and local
government entities. On a statewide expenditure basis (i.e., direct expenditures), the state of
Wyoming expends nearly 30% of its direct expenditures on education, nearly 13% on public

welfare, and 12% for highways. See Figure 61, Wyoming State Expenditures - 2002.

3.14.7.2 Retail Sales and Use Taxes

Wyoming has a statewide 4% sales and use tax. Carbon County collects an additional 2% in sales
taxes: 1% as a general purpose county option tax and another 1% as a specific-purpose county
option tax. For fiscal year 2001, Carbon County collected a total of $19.8 million in sales and use
taxes; this was down approximately 5% from fiscal year 2000, when Carbon County collected
about $21 million in sales and use tax.

An estimated 28% (less administrative costs) of statewide sales and use tax collections and all of
the local sales and use tax collections (also less administrative costs) are distributed to Carbon
County and its incorporated municipalities according to a population-based formula.

3.14.7.3 Property Tax

Wyoming’s total assessed valuation for the 2001 tax year was $10.5 billion, up 33.5% from the
2000 tax year, when assessed valuation was $7.9 billion. Property tax levies increased a
corresponding 31.5%, up $167 million from $529 million in 2000 and $696 million in 2001.

Wyoming treats mineral production as personal prop100100100y for Ad Volorem tax purposes;

prior year calendar production is included in the state’s current-year tax base. The 2001 taxable
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value of 2000 production was $6.4 billion, 57% higher than the 2000 taxable value of 1999
production, which was $4.1 billion.

Wyoming residential property increased in value by 12.2%, from $1.8 billion (2000) to nearly $2
billion (2001). Industrial property increased from a 2000 assessed value of $1.36 billion to $1.41
billion in 2001, a 3.9% increase. Commercial property also increased 8.7%, from $534 million
(2000) to $580 million (2001). The value of agricultural lands decreased 2.2% from 2000 to 2001,
from $146 million to $142 million.

Mineral production is assessed at 100% of value, industrial property at 11.5% and all other

property at 9.5% of market value. Agricultural land is assessed at 9.5% of productivity value.

Carbon County experienced a 64% increase in property tax revenues, going from $21.3 million in
2000 to $34.9 million in 2001. The primary reason for this increase in property tax revenues was
the increase in oil and gas activity.

3.14.7.4 Severance Tax

Wyoming collects a 6% severance tax on oil and gas. Revenues from severance taxes are
distributed to the Wyoming Mineral Trust Fund, General Fund, Water Development Fund,
Highway Fund, Budget Reserve Account, and to counties and incorporated cities and towns. In
20083, severance tax collections totaled $441 million, up nearly 32% from the $302 million
collected in 2002.

Since 1995, the trend in severance taxes paid in Wyoming generally has been up, but with

significant annual variations. See Figure 62, Wyoming Severance Tax Trends (1992-2003).

3.14.7.5 Federal Royalties

The federal government collects a 12.5% royalty on oil, natural gas and surface-mined coal
extracted from federal lands. For underground coal mining on federal land, there is an 8% royalty.
Fifty percent of federal royalties are retained in the federal treasury, while the other 50% is
returned to the state where production occurred to help address impacts from mineral

development on federal lands.

In Wyoming, the state’s share of federal mineral royalties is distributed to a variety of accounts as

follows:
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» 50% to the county where production occurred,
» 25% to the State School Fund,
» 15% to the Highway Fund, and

> 10% to the General Fund.

Wyoming also receives federal funds under the Payment In Lieu of Taxes Act, which
compensates county governments whose jurisdictions contain tax-exempt federal lands. For fiscal
year 2004, Wyoming will receive $14.6 million, of which Carbon County will receive $654,838.

3.14.8 Social values

The communities of Rawlins, Hanna and Sinclair have a long history with transportation,
agriculture, mining and construction. Most households in these communities identify with “making
a living from the land,” and these communities continue to obtain economic benefits from the
relatively high-wage jobs associated with oil and gas exploration and development. Most residents
in these communities tend to value economic opportunity as represented by natural resource
activities (agriculture, mining, construction, oil and gas exploration and development) but some

also raise concerns about the impacts of such activity on land use and recreation.

As explained in Section 3.14.1, Population, Carbon County has experienced a decrease in
population and employment over the past several decades. Unlike other communities in the west,
the towns of Rawlins, Hanna and Sinclair have not experienced a migration of newer residents
that are less supportive of traditional natural resource activities. Most residents of the region still
view mining and oil and gas activities as having a positive effect on the quality of life because of
economic stimulus and job opportunities.
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Chapter 4 - Environmental Consequences

This EIS chapter examines the anticipated environmental effects associated with the
implementation of the action alternatives in comparison to the no action alternative. The
environmental analysis for the action alternatives presented in Chapter 4 represents mitigated
effects, based on mitigation and reclamation measures discussed in Chapter 2.

For ease of presentation and comparison, the impact analysis discussions in Chapter 4 are
grouped by the same technical disciplines as addressed in Chapter 3. This chapter’s analyses
emphasize those effects related to key issues and concerns identified in Chapter 1. Some effects

are expressed in qualitative terms, others in quantitative terms.

Impact descriptions under each resource area are divided into the following categories:

> Effects of the no action alternative;
» Effects common to all action alternatives; and,

» Effects unique to each action alternative.

Impacts are evaluated for the alternatives and are defined as follows.

» Direct Impacts — Those effects, which occur at the same time and in the same general

location as the activity causing the effects.

» Indirect Impacts — Those effects which occur at a different time or different location than

the activity to which the effects are related.

» Cumulative Impacts — Those effects which result from the incremental impact of the

action when added to other past, present and reasonably foreseeable actions.

4.1 Air Quality/Climate

Air Quality/Climate Impact Significance Criteria: Potential impacts considered significant if:

» Potential total near-field concentrations are greater than WAAQS and NAAQS;

» Potential total far-field concentrations are greater than WAAQS and NAAQS;
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» Potential cumulative near-field concentrations are greater than PSD Class Il increments;

» Potential cumulative far-field concentrations in parks and Wilderness Areas in the region
are greater than PSD Class | increments;

» Potential decrease in visibility in parks and Wilderness Areas in the regions are greater
than FLAG. Potential visibility impacts as compared to established Forest Service and
Park Service thresholds (See Appendix H, Air Quality Information);

> Potential decrease in ANC in sensitive lakes in the region are greater than levels of

acceptable change;

» Potential total deposition from the proposed project as compared to deposition analysis

thresholds (See Appendix H, Air Quality Information).

Fugitive dust and gaseous emissions would occur during the construction, production, and final
reclamation phases of all action alternatives. However, no adverse direct, indirect or cumulative
impacts to air quality from the project alone are0 anticipated. Further, no long-term air quality
impacts would occur from the project because disturbed areas would be stabilized and reclaimed

upon project closure.

A comprehensive air quality analysis was conducted to assess potential direct and indirect near-
field criteria air pollutant impacts, hazardous air pollutant (HAP) impacts, and far-field (cumulative)
impacts on ambient air pollutant concentrations, visibility, and atmospheric deposition (acid rain)
that would most likely occur from the project (TRC 2004). Air quality specialists from the BLM,
EPA, Wyoming DEQ Air Quality Division, U.S. Forest Service, and the National Park Service
jointly participated in the development of a protocol that was applied to this analysis. A discussion
of the modeling assumptions and protocol, along with an overview of the process that led to the
completion of the Seminoe Road Project’s air quality analysis is set forth in Appendix H, Air

Quality Information.

The air quality impact analysis results presented in this EIS should be used to compare the
relative impacts from various activities, alternatives and sources. Wyoming state law requires that
the Wyoming DEQ, Air Quality Division ultimately determine whether this project would cause or
contribute to any violation of ambient air quality standards and conforms to other regulatory
requirements prior to approving an Air Quality Construction Permit. See Appendix D, Agency

Jurisdictions (Permits and Approvals). The Wyoming DEQ, Air Quality Division would make
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the final determination in their permitting processes even though the results of the air quality
analysis presented herein demonstrate compliance with these requirements.

4.1.1 Effects of Alternative A (No Action)

The Pilot Project operations could continue under the no action alternative. The BLM has
previously assessed Pilot Project air quality impacts in a 2001 EA (WY-030-EA00-288), and the
Wyoming DEQ Air Quality Division has issued the appropriate construction permits for this
project. Fugitive dust and gaseous emissions do occur from the Pilot Project, but these emissions
are localized and minimal. There have been no violations of state or federal air quality regulations
or standards as a result of the Pilot Project.

Air quality of the EIS analysis and surrounding areas would remain under the influence of existing
cumulative sources and land use trends. Current land use trends in south-central Wyoming would
continue, including increased oil and gas exploration and development, continued coal mining,
increased truck and other vehicular traffic on I-80 and other highways, and increased recreational
use including hunting, camping, off-road vehicle (ORV) traffic, boating and fishing activity on
Seminoe Reservoir, fishing on the Miracle Mile, and other dispersed and developed recreation.
Increased emissions in this region could cause incremental and localized degradation of air
quality over time, although this increase may not be measurable unless the density of
development increases significantly.

The EIS analysis and surrounding areas are currently classified as being in attainment with
existing EPA AAQS for all pollutants. With current and anticipated land use trends, the area is
expected to continue to be classified as being in attainment with existing standards.

4.1.2 Effects Common to All Action Alternatives

Emission sources would include vehicular traffic, well pad and access road construction, drilling,
and compressor facilities under all action alternatives. Air pollutant emissions from these sources
and activities would include fugitive dust, oxides of nitrogen (NOy), carbon monoxide (CO), sulfur
dioxide (SO.), volatile organic compounds (VOC), and federally listed HAP that may include
benzene, toluene, ethylbenzene, and xylenes (collectively called BTEX), and formaldehyde (TRC
2004).
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41.21 Fugitive Dust Emissions

Fugitive dust emissions would occur during construction and drilling activities within the EIS
analysis area. Airborne dust is classified as PM,o, and PM, s, which are particulate matter with an
aerodynamic diameter of less than 10 and 2.5 microns, respectively. Particulate emissions would
occur during construction of access roads, well pads, compressor sites, utilities and pipeline
installations, traffic on unpaved roads, and from wind erosion in areas of soil disturbance and
topsoil stockpiling. These fugitive emissions would continue from traffic associated with drilling
activities, long-term gas production operations, and project decommissioning and final

reclamation.

Maximum localized particulate matter impacts would result from well pad and road construction
activities. A most-likely modeling scenario consisting of a well pad and a 2-mile access road was
evaluated to predict particulate impacts. The EPA dispersion model AERMOD was utilized to
model this configuration along with meteorological data collected at the Rock Springs airport
during 2003. Representative background concentrations summarized in Table 3.1-2,
Representative Background Ambient Air Concentrations (presented in Chapter 3), are added
to model results to yield predicted ambient concentrations.

Fugitive dust emissions generated by activities within the EIS analysis area are not predicted to
have any significant effects on air quality. No violation of applicable state and federal PM;o and
PM, 5 standards is expected to occur. Near-field particulate matter modeling results are
summarized in Table 4.1-1, Maximum Modeled PM,, and PM, s Impacts.

Table 4.1-1, Maximum Modeled PM,, and PM,; Impacts

. Direct Total
Pollutant A"‘.f.fag'“g Modeled Bac"%ma““d Predicted WAanS NA‘?QE
— 24-hour 20.4 33 53.4 150 150
Annual 35 16 19.5 50 50
—_ 24-hour 71 13 20.1 65 65
: Annual 1.0 5 6.0 15 15
41.2.2 Gaseous Criteria Pollutant Emissions

Gaseous emissions would result from the construction equipment used to build access roads and

well pads, as well as from drill rig engines. In addition, work crew, management and supply

vehicles commuting to and from the work sites would emit gaseous constituents.

4-4
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Compressor units and well “down-hole” pumps would be powered by electricity as a result of the
Proponent’s plans to electrify the field; this would essentially eliminate gaseous emissions from
these production components. Proposed build-out plans provide for a few wells to be drilled in
outlying areas in advance of full development of particular drilling phases; these wells would
require temporary powered engines to drive down-hole well pumps until electric utility lines are
installed (buried) to reach those wells. Therefore, the electrified alternative assessment would

include very minor gaseous emissions.

Gaseous emissions for a field-wide gas powered compressor and down-hole well pump scenario
were modeled for comparison with the electrified scenario. This scenario would obviously produce
greater NO, and CO ambient concentrations than the electrified proposed action alternative.
Maximum model NO, and CO impacts are discussed in Section 4.1.5, Effects of Alternative C
(Pipeline to Reservoir).

The majority of SO, ambient concentrations for any of the action alternatives would occur from
construction drilling emissions. The modeling scenario developed to predict these impacts
included a drilling rig at a well pad. The AERMOD model was utilized, and maximum predicted
concentrations are provided in Table 4.1-2, Maximum Modeled SO, Impacts.

Table 4.1-2, Maximum Modeled SO, Impacts

. Direct Total
Pollutant | “Veraging Modeled Backg/m;‘“d Predicted WA‘/‘\QBS NA’?QBS
ime ) (ng/m’) (/) (mg/m) | (ng/m?)
3-hour 154 132 147.4 1,300 1,300
SO+ 24-hour 7.6 43 50.6 260 365
Annual 2.8 9 11.8 60 80

Ozone is a criteria pollutant that would not be directly emitted from project activities but is formed
in the atmosphere as a result of photochemical reactions that involve ambient concentrations of
NO, and VOC. Compliance with ambient air quality standards cannot be determined with
conventional dispersion models because of the complex photochemical reactions that form
ozone. As such, a nomograph developed from the Reactive Plume Model (Scheffe 1988) was

utilized to predict maximum ozone impacts.

Maximum ozone concentrations would result during periods when NOy and VOC emissions are at
their highest, which would occur during production activities. The scenario developed to evaluate

ozone concentrations consisted of 26 gas-powered, down-hole well pumps and a compressor
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station. This arrangement represents the maximum number of wells anticipated to operate outside

of the electrified region, combined with emissions from a single compressor station. The ozone 1-

November 2005

hour ambient impact predicted to occur from the NOy and VOC emissions estimated for this

configuration was 21.0 pg/ms, and an 8-hour average ozone impact was estimated to be 14.7

Hg/m®. These impacts combined with background concentrations are compared to the Ozone

AAQS in Table 4.1-3, Maximum Modeled O; Impacts.

Table 4.1-3, Maximum Modeled O3z Impacts

Direct

RPM

Total

Pollutant Av$:;g;ng Modeled Background Predicted \Zvu';fn?a? ?@ﬁgﬁ;
(pg/m®) (pg/m®) (pg/m®)
Ozone 1-hour 21.0 62.6 83.6 235 235
8-hourl 14.7 62.6 77.3 157 157
41.2.3 Hazardous Air Pollutant Emissions

HAP can be subject to “Maximum Available Control Technology” (MACT) if they qualify as major
or area sources. Major sources are defined as those sources having the potential to emit 10 tons
per year of any individual HAP or 25 tons per year of any combination of HAP. All other sources of
HAP are referred to as area sources.

The only expected HAP for the Seminoe Road Project would be formaldehyde. Very low levels of
formaldehyde would be emitted during the production phase of the project from gas-powered
engines used to power certain individual down-hole well pumps; however, these emissions would
not qualify as a major or area source, and therefore would not be subject to MACT standards.
Formaldehyde emissions from the project would not have any adverse effects on regional air

quality, nor cause any short-term or long-term human health issues.

41.24 Visibility
Visibility impacts are predicted utilizing far-field models. This modeling is discussed in more detail
in Section 4.1.3, Cumulative Impacts, particularly as it relates to individual project contribution to

periods of cumulative visibility impairment.

41.25 Indirect Impacts

Indirect air quality impacts associated with the Seminoe Road Project would be negligible and
primarily associated with vehicular traffic of employees and their families that would move into the
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region. Such traffic would probably be focused in the town of Rawlins and would not be
concentrated in the vicinity of the EIS analysis area.

4.1.3 Cumulative Impacts

Given the relative remoteness of the Seminoe Road Project and the expected low project
emissions, no cumulative air quality impacts are expected for the near-field that would cause
effects on the human environment based on ambient air quality standards.

The nearest industrial source to this project is the Sinclair Refinery that is located approximately
15 miles southwest of the EIS analysis area.

Cumulative impacts were analyzed because each site-specific increase in pollutant emissions,
including those from the Seminoe Road Project, adds to cumulative air quality impacts within
south-central Wyoming. Currently expanding oil and gas exploration and development activities

continue to contribute to cumulative effects on regional air quality.

Possible impacts to Class | and sensitive Class Il areas were analyzed for the Seminoe Road
Project using the CALMET/CALPUFF modeling system (TRC 2004). This modeling system is
approved by the EPA for use in conducting far-field air quality analyses. As shown on Figure 20,
Air Quality Modeling Domain, the modeling domain included the following Class | and sensitive
Class Il areas existing in southwestern Wyoming and portions of eastern Idaho, northeastern Utah
and northern Colorado:

Class | Areas Class Il Areas
Bridger Wilderness Area Popo Agie Wilderness Area
Fitzpatrick Wilderness Area Wind River Roadless Area

Mt. Zirkel Wilderness Area
Rawah Wilderness Area
Savage Run Wilderness Area (Federal Class Il, Designated as Class | by Wyoming)

Dinosaur National Monument (Federal Class I, Designated as Class | by Colorado)

Predicted pollutant ambient concentrations at these sensitive areas were compared to applicable
air quality standards and to the Class | and Class |l ambient air increments, as well as to assess
impacts to Air Quality Related Values (AQRV). The AQRYV analyzed included visibility/regional
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haze and atmospheric deposition. Potential lake acidification from atmospheric deposition impacts
was analyzed for the following lakes designated as acid sensitive:

Lake Area
Deep Lake Bridger Wilderness Area
Black Joe Lake Bridger Wilderness Area
Hopps Lake Bridger Wilderness Area
Upper Frozen Lake Bridger Wilderness Area
Lazy Boy Lake Bridger Wilderness Area
Ross Lake Popo Agie Wilderness Area
Lower Saddlebag Lake Glacier Lakes Ecosystem Experiments Site
West Glacier Lake Mt. Zirkel Wilderness Area
Lake Elbert Mt. Zirkel Wilderness Area
Seven Lakes Mt. Zirkel Wilderness Area
Summit Lake Mt. Zirkel Wilderness Area
Island Lake Rawah Wilderness Area
Kelly Lake Rawah Wilderness Area
Rawah Lake #4 Rawah Wilderness Area

A regional emissions inventory of industrial sources located within the far-field modeling domain
was used in the cumulative impact analysis. Oil and gas wells permitted and approved between
January 1, 2001 and March 31, 2004 were included in this inventory. Impacts from sources in
operation prior to this date were assumed to be included in regional background concentrations.
Potential sources currently being analyzed in Wyoming under BLM and Forest Service EIS
processes were also included in the regional emissions inventory, providing that such sources had
been defined and analyzed sufficiently to yield a project emission inventory by March 31, 2004.

Modeled impacts were compared to applicable Class | and Class Il increments, and to the AAQS
when background pollutant concentrations were added. When all pollutants were analyzed, the
Bridger Wilderness Area proved to be the most sensitive area with regards to potential impacts.
However, the modeled impacts were well below their respective ambient air increment
concentrations although an expansion of annual SO, increment was predicted. Predicted total
ambient concentrations (background concentrations added to modeled impact) were also below
the respective state AAQS for each sensitive receptor modeled.
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Annual deposition fluxes of sulfur and nitrogen at sensitive lake receptors predicted by the far-field
model were used to estimate the change in ANC. A Forest Service screening methodology (Fox
1989) was used for this estimate, which indicated that cumulative emissions would cause less
than a 0.23% change in ANC with the exception of Upper Frozen Lake located in the Bridger
Wilderness Area, where the predicted ANC change was 2.41%. However, the model indicted that
the Seminoe Road Project would not contribute to the cumulative ANC change for any analyzed

sensitive lake.

Impacts to visibility (regional haze) at Class | and sensitive Class Il areas were analyzed using the
CALPUFF modeling system (TRC 2004). This model predicted concentrations of PM;y, PM_ s,
SO, and NOg, which, in turn, were used to calculate the change in atmospheric light extinction.
Change in atmospheric light extinction relative to background conditions is used to assess
regional haze. Natural background visibility conditions were obtained from FLAG (TRC 2004), a
federal land managers’ report on air quality related values, and data measured at the Bridger
Wilderness (Wyoming), Mount Zirkel Wilderness area (Colorado), and Rocky Mountain National
Park (Colorado).

Analysis thresholds for atmospheric light extinction are set forth in FLAG (TRC 2004) at 5% and
10% of the reference background visibility or 0.5 and 1.0 deciview (dv) for project sources alone
and cumulative impacts, respectively. There are no applicable local, state, tribal or federal
regulatory visibility standards; however, the BLM does consider a 1.0 dv change to be a significant

adverse impact.

The far-field modeling analysis predicted that the Seminoe Road Project would not contribute to
any visibility impairment at Class | and sensitive Class Il areas.

FLAG and IMPROVE background visibility data were used to analyze visibility impacts at each
Class | and sensitive Class Il area. Direct visibility impacts from the Seminoe Road Project alone
were predicted to be below the 0.5-dv threshold at all Class | and sensitive Class |l areas.

Although the cumulative visibility analysis for all regional sources (including the Seminoe Road
Project) revealed that there could be 4 days per year (IMPROVE) and 1 day per year (FLAG)
when visibility impacts were greater than the 1.0-dv threshold for the Bridger and Popo Agie
Wilderness areas in western Wyoming, it was determined that the Seminoe Road Project would
not be a major contributor to these few visibility exceedances. Impacts from the Seminoe Road
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Project were predicted to be below the 0.04 dv visibility significance threshold for all days where
the cumulative visibility impacts were estimated to be 1.0 dv or greater (TRC 2004).

4.1.4 Effects of Alternative B (Proposed Action)

The air quality effects of Alternative B would be the same as addressed in Section 4.1.2, Effects
Common to All Action Alternatives, and Section 4.1.3, Cumulative Impacts.

4.1.5 Effects of Alternative C (Pipeline to Reservoir)

Under Alternative C, as a means to compare emissions to the electrified scenario set forth in
Alternative B, the compressors and the down-hole pumps would be gas powered. Emissions for
down-hole pump engines, vehicle diesel engines, and gas-fired compressor engines were
modeled utilizing AERMOD, and, as expected, emissions of NO,, CO and formaldehyde would be
greater for Alternative C than for Alternative B. See Table 4.1-4, Maximum Modeled NO, and
CO Impacts - Alternative C.

Table 4.1-4, Maximum Modeled NO, and CO Impacts — Alternative C

. Direct PSD Class Il Total
Pollutant Avil_‘aglng Modeled Increment Backg/roau nd Predicted WA'/AQsS NA'?Q:,S
NO» Annual 11.1 25 3.4 14.5 100 100
co 1-hour 101.7 None 3,336 3,438 40,000 40,000
8-hour 46.6 None 1,381 1,428 10,000 10,000

Potential formaldehyde emissions from compressor engines, down-hole well pumps and diesel

truck emissions were also modeled. Short-term impacts were compared to Reference Exposure
Levels (REL) developed by the National Institute for Occupational Safety and Health. Long-term
impacts of formaldehyde are compared to the EPA Reference Concentrations for Chronic
Inhalation (RfC). Table 4.1-5 Maximum Modeled Formaldehyde Impacts.

Table 4.1-5, Maximum Modeled Formaldehyde Impacts

Averaging Time Modeled Concentration Comparison Threshold
(ug/m’) (ug/m’)
1-hour 4.07 94 REL
Annual 0.027 9.8 RfC

Because formaldehyde is a suspected carcinogen and long-term exposures to this constituent can
increase latent cancer risk over a 70-year lifetime, possible exposure impacts to the residence
nearest the EIS analysis area (located in NW1/4, Section 12, T22N, R85W) were evaluated.
EPA’s Unit Risk Factors (RF) were used to analyze cancer risk (TRC 2004). Results of this
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analysis are set forth in Table 4.1-6, Long-term Formaldehyde Cancer Risk Analysis, and the

results indicate an extremely low cancer risk, nearly less than a one-in-a billion risk.

Table 4.1-6, Long-term Formaldehyde Cancer Risk Analysis

Modeled T Exposure
Analysis HAP Constituent Concentration Unit Risk F?Ctor Adjustment Cancer Risk
3 1/(ug/m’)
(ng/m*) Factor
MLE Formaldehyde 0.027 1.3x10° 0.0949 3.31x10°

Even with gas-powered compressors and down-hole well pumps, the cumulative air quality effects
of Alternative C would essentially be the same as discussed in Section 4.1.3, Cumulative Impacts.
There would be no visibility impairment at Class | and sensitive Class |l areas as a result of the
Seminoe Road Project, Alternative C.

4.1.6 Effects of Alternative D (Underground Injection)

The air quality effects of Alternative D would be the same as addressed in Section 4.1.2, Effects
Common to All Action Alternatives, and Section 4.1.3, Cumulative Impacts.

4.1.7 Potential Monitoring and Mitigation

No site specific monitoring is proposed for the Seminoe Road Project. The mitigation measures
addressed in Section 2.8.9, Air Quality, should be sufficient for the project.

Predicting cumulative air quality impacts for future oil and gas development in Wyoming continues
to be problematic for the BLM. Past EIS analyses often over-predict cumulative impacts because
recent and spatially relevant air quality and meteorological data is lacking. BLM and state of
Wyoming land managers should consider installing a statewide network of PM,, meteorological
stations, particularly in regions of high oil and gas development. The data from these new
monitoring stations would be effective to improve future air quality analyses and permitting efforts
in Wyoming.

4.2 Soils

Soils Impact Significance Criteria: Soils impacts would be considered significant if the
Proponent failed to salvage available quantities of soil for reclamation and soil disturbance caused
a loss of soil productivity and/or created a sustained increase in erosion above normal conditions
such that excessive sediments entered Seminoe Reservoir or North Platte River.
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4.2.1 Effects of Alternative A (No Action)

November 2005

Under the no action alternative, the EIS analysis area would essentially remain in its endemic

state supporting current land uses. The Pilot Project operations could continue under the no

action alternative.

4.2.2 Effects Common to All Action Alternatives

Table 4.2-1, Soil Impacts by Alternative depicts the acreages of disturbances to sensitive soils

(saline/sodic soils, shallow soils and erodible soils) associated with each action alternative.

Table 4.2-1, Soil Impacts by Alternative

Soil Category'

Area Within EIS
Analysis Area

Portion of EIS
Analysis Area

Area Disturbed
Alternative B

Area Disturbed
Alternative C

Area Disturbed
Alternative D

Three Soil Cagegories®

(acres) (%) (acres) (acres) (acres)
Shallow Soils® 49,280 36 2,460 2,530 2,460
Saline/Sodic Soils® 38,720 28 1,940 2,010 1,940
Erodible Soils* 25,920 19 1,300 1,340 1,300
Overlap of the Above 6.400 5 320 350 320

Notes:
1. These soil categories occur throughout the EIS analysis area; they are not additive as they overlap on each
other in many areas.
See Fiaure 23. Saline and Sodic Soils.
See Fiaure 25. Shallow Soils.
See Fiaure 26. Erodible Soils.
See Figure 27, Areas of Sensitive Soils Concentrations.
Itis assumed that no soils would be disturbed under Alternative A beyond those disturbed under the previously-
approved Pilot Project and gas pipeline to Walcott.

g hwD

During the construction phase, facility and utility sites would be cleared of vegetation, graded or
excavated to specifications, and the construction/burial of facilities and utilities completed. Surface
soils would be salvaged and windrowed/stockpiled along the borders of all proposed disturbed
sites. Subsoils and other subgrade materials would remain in place for the life of the project,
excepting for utility line burial disturbances where the subsoils would be excavated and replaced
within a relatively short time span. Erosion and sediment control features would be constructed as
required. The construction phase of the project would be completed with the implementation of an
interim reclamation plan applied to those areas not required for the production phase of this
project. This acreage includes all of the disturbed areas associated with utility line burial and the
majority of the acreage disturbed in association with well pad and access road construction. Soil
reapplication would occur during the same year as construction to be followed by revegetation at
the beginning of the next recognized planting season.
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The operations phase of this project would involve the extraction of natural gas from well pad
facilities, the use of access roads, and the operation of compressor facilities. At the close of
operations, aboveground facilities would be removed, disturbed sites regraded to the desired
contours, stockpiled soil replaced, and revegetation completed. Erosion and sediment features

would remain in place until no longer needed.

The linear nature of the proposed project, coupled with surficial limitations of many proposed
disturbances leaving a relatively intact subsurface soil profile, would increase the potential for
overall reclamation as compared to broader-type disturbances. Desirable plant species invasion
from adjacent undisturbed areas would be enhanced and the time required to achieve successful
reclamation potentially shortened.

Impacts to the soil resource resulting from these proposed disturbances include those that would
affect the chemical, physical, and microbial nature of the endemic soils as well as the volumes
available for reclamation. Soil chemical parameters would be permanently modified as a result of
the proposed soil salvage program. Soil surface horizons would be mixed during salvage resulting
in a blending of characteristics as compared to the soils in their natural state. Such characteristics
include pH, salinity, and fertility. Soil chemistry would also be modified through soil stockpiling as
anaerobic conditions within the stockpiles develop, depending on stockpile size, depth, and
longevity. A number of soil physical characteristics such as structure, texture, and rock fragment
content would be permanently modified through blending during surface soil salvage and
replacement operations. Given that only surface soils would be salvaged/stockpiled, individual
disturbances would be comparatively small in any one area, and that little mixing of divergent soil
types would likely occur, the impacts to soils associated with salvage and replacement activities
are considered to be limited in duration and intensity. The surface soil horizons that would be
mixed at any one site would likely be similar in terms of both chemical and physical characteristics
and, given the site-specific soil volumes involved, would not likely result in a negative impact in
terms of reclamation potential. Revegetation plans prepared on a site-specific basis should
adequately address these soil chemical and physical concerns and limit the impacts of soll
salvage and replacement to the short-term following soil reapplication on disturbed surfaces.

Isolated spill accidents, should they occur, would result in minor soil contamination from oils, solvents,
etc. (See Section 4.15, Accidents and Spills) Spills would normally result in soils deemed unsuitable
for reclamation. Soils impacted by chemical spills would be excavated and disposed of in a licensed
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landfill facility approved by the BLM. The volume of soil subject to spills should be limited, however,
given the plan to salvage suitable soils prior to operational disturbances and the proposed
implementation of a SPCC Plan. No impact to the revegetation potential of the soil resource is

anticipated.

Compaction, particularly along access road disturbances, would likely reduce the aeration,
permeability, and water-holding capacity of impacted soils from construction through the operations
phase of this project. Ripping and similar surface manipulations are proposed as a part of the
reclamation plan to address compaction concerns. The effects of compaction can be reduced once

these techniques are properly applied.

Soil microbial populations would likely change with a potential overall loss of nitrifying-type species
as surface soils are salvaged and placed in stockpiles. This impact would be most notable in
larger stockpiles where surface soils supporting microbial populations are buried to depths
dominated by anaerobic conditions. The loss of such species would be less notable in smaller
stockpiles windrowed along access roads or well pad boundaries where aerobic conditions
dominate. Impacted soil microbial populations should reestablish readily over time following soil
reapplication through natural invasion from adjacent undisturbed soils given the small acreage
impacted in any one area and/or the linear nature of the road and utility corridor disturbances. The
reclamation techniques to be applied would also aid in reestablishing soil microbial populations as
reclaimed plant communities develop. This is a generally accepted premise based on
observations of reclaimed mine areas in the Northern Great Plains where stockpiled soil has been
respread and revegetation has been successful. This is considered to be a short-term, mitigable

impact.

4.2.21 Saline/Sodic Soils

Impacts to saline and/or sodic soils (Figure 23, Saline and Sodic Soils) center around the
suitability of these soils for reclamation and the availability of sufficient quantities of soil material
for salvage and reapplication. As noted previously, these soils often exhibit droughty profiles due
to high salinity levels and may also be subject to decreased soil aeration, infiltration, and
permeability under high sodium levels when coupled with clayey soil textures. Soil stockpile
stabilization and revegetation plantings can be hindered in the face of such edaphic
characteristics resulting in reduced seed germination, plant establishment, and growth. The low
average annual rainfall characteristic of this region further exacerbates this condition. However,
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the soils exhibiting these constraints, for the most part, readily support adapted, native vegetation
communities on site. It can be assumed that with sufficient soil depths, efficient soil handling, and
the planting of adapted species, reclamation of these disturbances can be achieved in the short-

term.

Where saline and/or sodic soil constraints are coupled with a shallow soil condition, reclamation
goals would be more difficult to achieve in the short-term. Soil handling efficiencies should not be
affected given dominant slope angles. However, a shallow soil depth replaced over bedrock, or
less weatherable parent material, would likely enhance a droughty soil profile already constrained
by soil chemistry and regional climatic influences. These soil conditions do, however, support salt-
and drought-tolerant plant communities on site so it is assumed that the reclamation of
disturbances characterized by these conditions can be achieved through time.

These soils are only rarely found on slopes exceeding 25%.

4.2.2.2 Soils Overlying Steep Slopes

Soil map units overlying steep slopes are characterized, all or in part, by water erosion
constraints. Shallow soils are also common while few steep slope soils exhibit saline or sodic
profiles. A primary concern with respect to impacts to steep slope soils (Figure 24, Steep Slope
Soils) is construction and reclamation equipment efficiencies as related to soil handling. Soil
salvage and handling efficiencies on slopes up to and including 25% are not typically constrained
to a great degree unless influenced by shallow soil conditions, extreme topographic variations, or
high surface coarse fragment cover. The majority of slopes proposed for disturbance are less
than 25%. Conversely and depending upon slope gradient, equipment efficiencies can be
curtailed on slopes greater than 25%. A reduction in efficiencies can, in turn, result in a
displacement of soil materials rendering them unavailable for salvage and, in a disturbed state,
subject to increased water and wind erosion. Stockpiled soils and soils respread over regraded
disturbances on steep slopes are also subject to increased runoff and higher erosion potentials
until soil stabilization goals have been met. Mulching may be required to successfully stabilize
these disturbed soils and to meet vegetation establishment goals.

Impacts to steep slope soils are considered to be mitigable and short-term, assuming that proper
soil handling and revegetation techniques are employed. It is likely, however, that steep slope
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disturbance footprints would be visible for some years beyond the point when they are
successfully stabilized and vegetation productivity is restored.

4.2.2.3 Shallow Soils

Shallow soils (Figure 25, Shallow Soils) are more susceptible to the negative affects of
increased erosion due to the limited soil material initially available and capable of supporting
vegetation. Soil salvage and reapplication operations occurring on more gentle slopes could be
conducted in shallow soil situations with adequate efficiencies. Conversely, salvage/reapplication
operations conducted under steep slope conditions would potentially be less efficient. Soil
stockpile stabilization would be critical for disturbances located in shallow soil situations to ensure
that sufficient soil material is stockpiled and available for reapplication. Similarly, surface
stabilization following soil reapplication would be important to be certain that a sufficient depth of
soil remains over disturbed sites to achieve site stabilization and plant establishment goals.
Shallow soils rarely exhibit saline or sodic profiles.

Impacts to shallow soils, where soil salvage/replacement and revegetation techniques can be
applied efficiently, are considered to be short-term and mitigable. Impacts to shallow soils where
soils could not be salvaged or replaced due to equipment inefficiencies would be viewed as a

long-term, negative impact.

4.2.2.4 Highly Erodible Soils

Soil map units characterized by slight to severe and severe water erosion potentials are common
across the project area (Figure 26, Erodible Soils). The vast majority of soils overlying steep
slopes are included in either one of these classifications as are units on more gentle slopes
subject to high runoff potentials. These soils may also be shallow and/or saline/sodic. Soil map
units characterized by slight to severe or severe wind erosion potentials are not common on site.
Soils subject to this hazard typically exhibit sandy surface soil textures and may support a

comparatively sparse vegetation community.

Water or wind erosion left unchecked can result in a loss of stockpiled soils suitable for
reapplication that, in turn, can reduce the revegetation success potential of any disturbed site. Soll
erosion occurring on recently planted or establishing vegetation communities can also have
detrimental affects on revegetation success, particularly on steeply sloping sites. Erosion
potentials are typically highest during the construction phase of this type of project, falling in
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severity as interim revegetation, soil stockpile, and erosion control activities are completed.
Hazards would again rise at specific sites as the project is terminated and regrading/resoiling
operations are initiated. Erosion hazard potentials would then again fall as the reapplied soils are
stabilized and vegetation communities become established.

The Proponent has committed to a number of site management and construction techniques, in
addition to soil salvage and concurrent reclamation that would serve to reduce the erosion
hazards. These activities include using existing roads for access purposes to the degree possible,
applying BLM “best management practices” during construction and revegetation activities,
minimizing new disturbances to the acreage necessary to complete construction and operations,

and employing road surfacing as a part of overall road maintenance.

Overall, impacts to highly erodible soils on more gentle slopes are mitigable and short-term
assuming the application of the appropriate construction and reclamation techniques. The
confounding factors of salinity/sodicity, steep slopes, and/or shallow soil depths added to high
erosion hazards would inhibit reclamation potentials to varying degrees and increase the time
required to achieve site stabilization and reclamation objectives.

4.2.2.5 Indirect Effects Common to All Action Alternatives

There are no indirect effects associated with the Seminoe Road Project for soils.

4.2.3 Effects of Alternative B (Proposed Action)

Impacts to soils of the development area under Alternative B would include those common to all
action alternatives plus those associated with the release of process water down project area
drainages. Points of discharge are shown on Figure 12, Produced Water Discharge Points —
Alternative B. Process water contains varying levels of salts and sodium that would be introduced
into existing soil profiles over and above those levels existing normally. As noted in Section 4.4,
Surface Water, the approximate average concentration for sodium (371 mg/l) in the produced
water is higher than the concentration in the North Platte River and Seminoe Reservoir (42 mg/l).
The introduction of salts and sodium, as well as the additional water itself, would give rise to a soil
continuum having the potential for supporting a different array of plant species than is normal for
the drainages proposed to be affected. This would probably also be true for the playa areas where
produced water would be discharged and allowed to infiltrate and evaporate. This can also
currently be seen on site where process water has been released into Pool Table Draw. The soils
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exhibit, at least temporarily, an enhanced soil moisture regime supporting a fairly diverse array of
wetland-classed plant species. Saltmarsh bulrush (Boboschoenus maritimus) is occasionally
present indicating, where this species exists, a potentially saline soil condition though there is no
direct evidence of salinity increases in the soil materials present which have been subject to
produced water discharges since 2001. It can be assumed that, with the release of process water
down the drainages during operations, soil moisture regime characteristics as well as soil salt and
sodium levels would be enhanced. With the close of operations, process water releases would be
terminated. It is likely that soil moisture regimes would return to pre-disturbance conditions.
However, any increase in salt or sodium levels would remain. The potential increase in soil salinity
and sodicity that could result cannot be accurately calculated. See Section 4.6.3, Effects of
Alternative B (Proposed Action) for a summary of such impacts to the vegetation resource.

The drainages to be affected may also experience increased erosion of the channel bottoms and
side slopes. The degree of erosion would depend, typically, on the amount, velocity, and timing of
discharges as well as the condition of the channels. Where such channels are now vegetated or

are overlain by a gravel/cobble surface, all or in part, erosion would be curtailed.

4.2.4 Effects of Alternative C (Pipeline to Reservoir)

Impacts to soils across the EIS analysis area, as a whole, would be identical to those described
for Alternative B (Proposed Action) under this alternative. Impacts to drainage-way soils not
affected to date, conversely, would be eliminated since produced water would be conveyed to
Seminoe Reservoir via a buried pipeline (see Fiqure 14, Direct Discharge into Seminoe
Reservoir — Alternative C). Revegetation of these disturbances would occur following
construction and be completed during the first appropriate planting season. Assuming the proper
vegetation techniques are applied, this impact to soils would compare to that associated with the

interim reclamation of other utility lines to be constructed.

Although the water conveyance pipeline would be designed and installed to prevent leaks, there
remains a possibility, albeit remote, that any pipeline constructed to convey water to the reservoir
could develop leaks resulting in process water entering the soils surrounding this utility. Although
produced water is slightly saline and sodic, no impact to soils would be expected in terms of the
soil's capability to support native plant communities if a leak is quickly prepared. If the pipeline is
surface-laid, any leaks could be readily identified and repaired. Leaks in buried water pipelines are
more difficult to detect, and repairs would be made by excavating to the pipeline, thus disturbing
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ground at and surrounding the area of the leak. This short-term impact would be considered to be
of limited magnitude and duration assuming the leak is repaired and the construction area
revegetated with the appropriate plant species in a timely manner.

4.2.5 Effects of Alternative D (Underground Injection)

The surface disturbances proposed under this alternative, and the potential impacts to the soil
resource, are the same as for Alternative B (Proposed Action) with one exception. Since produced
water would be injected underground, soils overlying drainage-ways not affected to date would not
be subject to potential impacts from produced water. Injection wells would be located in areas
already affected by produced water treatment facilities (see Figure 16, Underground Injection
of Produced Water — Alternative D). The physical and chemical characteristics of these soils

would remain at baseline levels.

4.2.6 Cumulative Impacts

In the past, soil resources in the EIS analysis area has been impacted through road building,
electrical transmission line construction, mining, and pipeline installation. The implementation of
any of the proposed action alternatives could result in a loss of soil productivity and the potential
for increased soil erosion. The potential for soil erosion from the project disturbance is not
expected to result in any major increases in sedimentation of area drainages. The contribution by
the Seminoe Road Project disturbances to overall soil erosion within the various watersheds
would be small given erosion/sediment control techniques and revegetation activities to be
employed and the relatively minor total project disturbance (less than 5% of the EIS analysis area)
proposed.

4.2.7 Potential Monitoring and Mitigation

When considering natural gas production requirements, the location of proposed facilities would
be sited to avoid or minimize, to the degree possible, disturbances to sensitive soils, including
cryptobiotic soils. While it is not possible to avoid sensitive soils entirely given their occurrence
over the project area, a minimization approach would serve to decrease the potential for erosion
and increase the potential for successful and timely reclamation. Minor siting modifications in
sensitive soil areas targeting lesser slope angles or higher quality soils would result in lesser and
more manageable impacts to the soil resource.
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4.3 Geology

Geology Impact Significance Criteria: Geology impacts would be significant if the project
resulted in landslides or subsidence.

4.3.1 Effects of Alternative A (No Action)

Under the no action alternative, the Pilot Project could continue; however, natural gas would not
be extracted from the remainder of the EIS analysis area. The potential to recover the natural gas
resource at some point in the future would remain.

4.3.2 Effects Common to All Action Alternatives

There would be negligible effect to the geologic resources as a result of drilling activities and
extraction of natural gas. Although the gas resource would be extracted, the existing geologic
structure and lithology in the area would not be altered. The potential recoverability of any oil and
gas resources present in the geologic formations below the targeted coal seams would also be
unaltered. In addition, there would also be no indirect effects to the geologic resources for any of
the alternatives.

The potential of the project to create landslides is unlikely. If an earthquake of the typical historic
intensity (2.0 to 4.1 magnitude) occurs in the vicinity of the Seminoe Road Project, no property or
equipment destruction is expected.

In addition, dewatering activities would not cause aquifer compression or ground subsidence as
the production coal formations (Medicine Bow/Fox Hills and Mesaverde formations) would
continue to exist under confined hydraulic conditions, where the potentiometric surface (pressure
head of the ground water) would remain above the top of the formations. Although the pressure
head in the coals would be reduced during dewatering activities to promote release of natural gas,
the formations would remain saturated, albeit under less hydraulic pressure. Therefore, aquifer
compression and ground subsidence would not occur.

Given projected depths of gas extraction at the Seminoe Road Project, the continued pressure
head on the target coal zones, and the drilling and well completion techniques, the potential for
fugitive natural gas seepage to reach surface outcrops or affect local wells is expected to be low.
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The potential of the Seminoe Road Project activities to disturb or damage paleontological

resources is low as there are no known significant fossil-bearing localities in the area.

On the eastern side of the EIS analysis area, or in undeveloped isolated leases within the analysis
area, it is possible that natural gas production could drain gas resources from outside the active
extraction area; however, given the planned 160-acre well spacing and with proper well
connection techniques, the well drainage is expected to be negligible. In addition, the BLM and
WOGCC would monitor drilling activities

4.3.3 Effects of Alternative B (Proposed Action)

The effects of Alternative B would be the same as those described in Section 4.3.2, Effects
Common to All Action Alternatives.

4.3.4 Effects of Alternative C (Pipeline to Reservoir)

The effects of Alternative C would be the same as those described in Section 4.3.2, Effects
Common to All Action Alternatives.

4.3.5 Effects of Alternative D (Underground Injection)

Effects of Alternative D on geologic resources would be similar to that of Alternatives B and C,
except that underground injection would be used for disposal of produced water. Underground
injection would need to be permitted in accordance with federal and state regulations, and
pressure buildup in injected geologic zones could cause seismic activity to occur. However, any

impact from such seismic activity is expected to be low, even negligible.

4.3.6 Cumulative Impacts

As explained in Appendix E, Regional Activity, underground and surface coal mining activities
have occurred in the Hanna Basin over the past century. The targeted coal zones for mining
activities were the sub-bituminous and bituminous coals occurring in the Tertiary age Hanna
Formation; the Hanna Formation is located stratigraphically well above the targeted Medicine
Bow/Fox Hills and Mesaverde coals, which are the extraction zones for the Seminoe Road
Project. See Figure 29, General Stratigraphic Column and Geologic Cross-Section A-A’.

Historic attempts to develop oil resources within and surrounding the EIS analysis area have not
been successful. Although numerous exploration wells have been drilled, no economic oil
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reserves were discovered. There are no existing oil wells within the EIS analysis area that would
be disturbed by the planned Seminoe Road Project. North of the Seminoe Road Project, on a
topographic feature known as “Windy Ridge,” a single gas well, which was reported to have been
productive, is currently capped (BLM, personal communication, 2004). Activities at the Seminoe

Road Project should have no impact to this “Windy Ridge” capped gas well.

4.3.7 Potential Monitoring and Mitigation

If any paleontological resources are discovered during construction activity at the Seminoe Road
Project, further operations would be stopped within the area of the discovery, and the BLM
authorized officer would be notified to ensure that appropriate protection and/or mitigation could

be implemented.

4.4 Surface Water

Surface Water Impact Significance Criteria: Impacts to surface water would be considered

significant if:
» Produced water discharge or surface disturbance negatively affects the beneficial uses in
North Platte River, Seminoe Reservoir or downstream of Seminoe Reservoir;

» Produced water discharge results in violation of Wyoming Pollutant Discharge Elimination
System (WYPDES) permit conditions;

» Produced water discharges degrade Class | waters in the Miracle Mile such that the

beneficial use (blue ribbon trout fisheries) is negatively affected;

» Surface disturbance or erosion from project actions causes grazing allotments within the
project area to fail standards for healthy rangelands for public lands (BLM 1997);

» Surface disturbance from roads and construction activities and/or from project discharges

increase sediment loads into Seminoe Reservoir above background conditions; and

» Produced water discharge causes erosion in the ephemeral and intermittent drainages in

the EIS analysis area beyond the erosion expected to occur under natural conditions.

A surface water-quality mixing model (mixing model) was prepared to assess potential water
quality impacts to the Seminoe Reservoir and the North Platte River both upstream and
downstream of the Seminoe Reservoir (HydroGeo 2003b). This mixing model was adapted from
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an EPA model developed for the Powder River Basin in northeast Wyoming and was altered to fit
the site-specific conditions of the Seminoe Road Project. A discussion of the mixing model
assumptions and general protocol is set forth in Appendix J, Overview of Surface Water Mixing
Model. The surface water impact analysis results presented from this model were used to
compare the relative impacts from various activities under the identified alternatives. WDEQ,
Water Quality Division, issues permits for surface discharge and determines conditions governing
timing, potential treatment or other conditions designed to protect Wyoming waters (i.e. NPDES
permits, the name was recently changed to WYPDES permits). See Appendix D, Agency

Jurisdictions (Permits and Approvals).

In addition to the surface water quality model, baseline data were collected in the Seminoe Road
Project area for water quality, vegetation, channel stability and other factors that may be
influenced by Seminoe Road Project actions. This information was presented in Chapter 3,
Affected Environment, and reports referenced throughout this document. The Pilot Project
contains many of the elements that are proposed in the alternatives, most notably road/pad
construction, interim and final reclamation, surface water discharge, produced water quality,
treatment systems, a reconstructed stock pond that collects project and runoff waters, and water
quality and flow data collected by the Proponent and the BLM. Information and data from the Pilot
Project are presented throughout this section to aid in the analysis of project alternatives.

4.41 Effects of Alternative A (No-Action)

Pilot Project operations would continue under the no action alternative, with produced water being
discharged into Pool Table Draw under the terms and conditions of a NPDES permit issued by the
WDEQ Water Quality Division. See Table 4.4-1, Pilot Project NPDES Limits. The Pilot Project has
not caused any measurable water quality effects to the Seminoe Reservoir or to the Miracle Mile
stretch of the North Platte Rive