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United States Department of the Interior ~—

BUREAU OF LAND MANAGEMENT TAKE PRIDE
Rawlins Field Office INAMERICA
P.O. Box 2407 (1300 North Third Street)
Rawlins, Wyoming 82301-2407

January 29, 2007

In Reply Refer To:
1790 (030)

Re: Environmental Assessment for the
Hanna Draw CBNG Pilot Project

Dear Reader:

This is to inform you of the availability of the Hanna Draw Coalbed Natural Gas (CBNG) Pilot
Project (Project) Environmental Assessment (EA) at the Wyoming Bureau of Land
Management’s (BLM) website:

www.wy.blm.gov/rfo/nepa.htm

In order to satisfy the requirements of the National Environmental Policy Act, this EA was
prepared to analyze impacts associated with the construction, drilling, production, maintenance,
and reclamation of coalbed natural gas wells north of Hanna, Wyoming.

It is expected that this EA can be viewed at our website beginning January 29, 2007. This will
begin the 30-day public review/comment period for the document. We will review all comments
and will address substantive comments in the Decision Record. A substantive comment is one
that would alter conclusions drawn from the analysis based on: 1) new information, 2) why or
how the analysis is flawed, 3) evidence of flawed assumptions, 4) evidence of error in data
presented, and 5) requests for clarification that bear on conclusions presented in the analysis.

Your comments should be as specific as possible. Comments on the alternatives presented and
on the adequacy of the impact analysis will be accepted by the BLM until February 28, 2007.

Comments may be submitted via regular mail to:

Travis Bargsten, Project Manager
Bureau of Land Management
Rawlins Field Office
P.0. Box 2407
Rawlins, Wyoming 82301



or may be submitted electronically at the address shown below (please refer to the Hanna Draw
CBNG Pilot Project):

e-mail: rawlins wymail@blm.gov

Please note that comments, including names, e-mail addresses, and street addresses of
respondents, will be available for public review and disclosure at the above address 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, e-mail
address, 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.

The EA may also be reviewed at the following locations:

Bureau of Land Management Bureau of Land Management
Wyoming State Office Rawlins Field Office

5353 Yellowstone Road 1300 N. Third Street
Cheyenne, Wyoming 82009 Rawlins, Wyoming 82301

If you require additional information regarding this project, please contact Travis Bargsten,
Project Manger, at the Rawlins address or phone (307) 328-4387.

Sincerely,

TV far ke |

Field Manager

Enclosure
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PURPOSE AND NEED

1.1 INTRODUCTION

Anadarko Petroleum Corporation (APC) proposes to explore and potentially develop coalbed
natural gas (CBNG) wells near Hanna Draw, which is located within the administrative
boundaries of the Rawlins Field Office (FO) of the Bureau of Land Management (BLM). The
proposed well sites for the Hanna Draw Coalbed Natural Gas Pilot Project (Pilot Project) are
located in Township 23 North, Range 81 West, Section 2, in Carbon County, Wyoming. The
project area is located approximately 10 miles northeast of Hanna, Wyoming (Figure 1-1) on
BLM-administered federal surface and mineral estate. Access to the project area is provided by
Carbon County Road 291 from Hanna.

The Pilot Project would entail the construction, drilling, completion, and production of up to a
maximum of 15 CBNG wells in the project area and the construction, utilization, and
maintenance of appurtenant access roads, pipelines, and production facilities. The Pilot Project
would be production tested for a period of 12 to 18 months. If economically viable, the total life-
of-project (LOP) is estimated at 10 to 20 years.

If the Pilot Project wells produce marketable quantities of gas, APC would complete construction
of a CBNG interconnect pipeline. If this Pilot Project demonstrates CBNG production in the
project area is economically feasible, then additional development of this resource may be
proposed. Any additional development would require further environmental analysis under the
National Environmental Policy Act (NEPA).

APC drilled one test well in the Pilot Project area (Hanna Draw Federal 2-2), along with
construction of an access road and water disposal pipeline. NEPA analysis for the test well and
associated road and pipeline was completed by BLM (2005a). The purpose of the test well is to
provide data that will be used to refine the Pilot Project. The well also will provide produced
water for additional testing, particularly Whole Effluent Toxicity (WET) tests.

1.2 PURPOSE AND NEED
1.2.1 Purpose of and Need for the Proposed Development

Exploration and development of federal mineral resources by private entities is an integral part
of the BLM's national energy policy. BLM is authorized to lease the federal lands for oil and gas
development under authority of the Mineral Leasing Act of 1920, as amended; the Mining and
Minerals Policy Act of 1970; the Federal Land Policy and Management Act of 1976; the National
Materials and Minerals Policy, Research and Development Act of 1980; and the Federal
Onshore Oil and Gas Leasing Reform Act of 1987.

The purpose of the Proposed Action is to determine whether, given current technology, the
coalbeds in the project area can be economically developed. If it is determined that such
resources were suitable for commercial extraction, additional oil and gas resources would be
evaluated and developed.

Hanna Draw Coalbed Natural Gas Pilot Project Environmental Assessment 1-1
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1.2.2 Conformance with Great Divide Resource Area RMP

The BLM's Great Divide Resource Management Plan (RMP) and Record of Decision (ROD)
(BLM 1987, 1988, 1990) directs the management of BLM-administered lands within the project
area. The objective for management of oil and gas resources as stated in the RMP is to provide
for leasing, exploration, and development of oil and gas while protecting other resource values.
The ROD found that public lands in the resource area are suitable for oil and gas leasing and
development, subject to certain stipulations. The BLM has determined that impacts from CBNG
exploration and development are similar in scope to those for oil and gas development and that
the RMP provides for exploration and testing to determine the viability of CBNG development.

1.2.3  Relationship to Other Plans and Documents

The proposed project is in conformance with the State of Wyoming Land Use Plan (Wyoming
State Land Use Commission 1979) and the Carbon County Land Use Plan (Pederson Planning
Consultants 1997, 1998) and would comply with relevant federal, state, and local laws and
regulations. The development of this project would not affect the achievement of the Wyoming
Standards for Healthy Rangelands, produced in August 1977 and updated in May 2003 (BLM
2003a).

1-2 Hanna Draw Coalbed Natural Gas Pilot Project Environmental Assessment
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PROPOSED ACTION AND ALTERNATIVES

Two alternatives are currently proposed for the Hanna Draw Environmental Assessment (EA).
The Proposed Action would encompass up to 15 CBNG exploration wells and associated
facilities. The No Action Alternative would result in denial of the Proposed Action. Under the No
Action Alternative, no pilot testing of CBNG production would occur, as described for the
Proposed Action. Other project alternatives that were considered but eliminated from detailed
analysis are discussed further in Section 2.3.

21 PROPOSED ACTION

APC is proposing to construct and operate a pilot CBNG project in Carbon County, Wyoming,
approximately 10 miles northeast of Hanna (Figures 2-1 and 2-2). The Proposed Action would
involve the development of up to 15 wells and associated facilities on federal lands and the
construction and operation of a CBNG interconnect pipeline. The project’s Master Surface Use
Plan (MSUP) and Master Drilling Plan (MDP) are presented in Appendix A and B, respectively.
Therefore, this EA analyzes the maximum potential surface disturbance from drilling up tol5
CBNG producing well sites, associated roads and facilities, and an interconnect pipeline.
Table 2-1 provides a summary of surface disturbance areas for the project.

The BLM has received all 15 Applications for Permit to Drill (APDs) for the project; however, the
rights-of-way (ROWS) for the interconnect pipeline and power line have not yet been submitted
by APC. This EA, then, considers the site-specific impacts from the Proposed Action, but is
limited in assessing the impacts associated with the interconnect pipeline and power line. If
impacts not analyzed in this EA would be necessary (such as access road construction) for
installation and use of the interconnect pipeline and power line, these will be identified upon the
BLM's receipt of the ROWSs, and additional NEPA analysis would be completed, as necessary,
prior to authorization.

Project area access is from the town of Hanna along Carbon County Road 291 (i.e., Hanna
Draw Road). The exploration project would consist of drilling, casing, completing, and
producing up to 15 wells on public lands administered by the BLM. All wells would be located to
minimize potential environmental impacts, where feasible.

Ancillary facilities would include access roads, buried utility lines, buried gas and water
gathering lines, an above ground electric power distribution line, associated substation, central
compressor facility (CCF), and a CBNG interconnect pipeline. A previous action was authorized
(Hanna Draw Federal 2-2) that resulted in the construction of a pipeline from Section 2 to the
existing reservoir in Section 13. An additional pipeline is being considered under this Proposed
Action to construct and operate a return pipeline from this existing reservoir back to Section 2.

Production water would be discharged to an existing reservoir located in Section 13, in
accordance with an existing Wyoming Pollutant Discharge Elimination System (WYPDES)
permit approved by the Wyoming Department of Environmental Quality (WDEQ). The expected
volume of produced water proposed for discharge would be no more than 40,000 barrels per
day (bbl/day), or approximately 2.6 cubic feet per second (cfs). Produced water quality would be
monitored in accordance with state and federal regulations.

Hanna Draw Coalbed Natural Gas Pilot Project Environmental Assessment 2-1
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Table 2-1 Disturbance Areas

Short-term Project Disturbance’ (acres) Long-term Project Disturbance? (acres)
Length/

Feature Dimensions BLM Private State Total BLM Private State Total
New Roads ° 2.11 Miles 115 11.5 7.7 7.7
Drill Pads * 200 ft. x 300 ft. 21.0 21.0 11.0 11.0
Facility Area 700 ft. x 700 ft. 11.1 11.1 11.1 11.1
Return Pipeline® 2.46 Miles 3.0 6.0 --- 9.0 0.0 0.0 0.0
Interconnect Pipeline® 26.5 Miles 150.3 142.5 13.1 305.9 0.0 0.0 0.0 0.0
Gathering Pipelines® 4.6 Miles 9.2 3.7 12.9 0.0 0.0 0.0 0.0
Power Line ' 7.6 Miles 13.5 10.5 3.7 27.7 <1 <0.1 <0.1 <0.1
Total Areas 208.5 173.8 16.8 399.1 18.7 111 <0.1 29.8

! Short-term Disturbance: Maximum initial project disturbance prior to interim reclamation.

2 Long-term Disturbance: Project disturbance after interim reclamation; LOP disturbance.

* Road disturbance width = 60-foot (short-term, including gathering lines constructed along new roads); road disturbance width = 30-foot (long-term).
* 15 drill pads; half of drill pad assumed to be reclaimed in the interim.

®> Return Pipeline and Gathering Pipeline (where constructed along existing roads) short-term disturbance width = 30 feet.

® Short-term Interconnect Pipeline disturbance width = 100 feet.

" Power line short-term disturbance width = 30 feet.

2-2 Hanna Draw Coalbed Natural Gas Pilot Project Environmental Assessment
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CHAPTER 2: PROPOSED ACTION AND ALTERNATIVES

One existing road provides the primary access to the proposed drilling area. Field development
of 15 CBNG wells would require the construction/reconstruction of a maximum of 5 miles of
access roads with an adjacent electric distribution line and produced gas/water gathering lines
(i.e., facilities corridors). An estimated 4 miles of new road would be constructed on lands
administered by the BLM and 1 mile of road/facilities corridors would be built on private lands.

Each well would require gas and water gathering lines for transportation to the CCF and an
electric distribution line for its power source. Natural gas gathering lines (made of up to 2- to
12-inch-diameter, high-density polyethylene [HDPE]) from exploration wells would be connected
into the CCF for gas metering and subsequent venting or flaring. Water would be metered and
discharged via a pipeline. Gas and water lines would be installed adjacent to and overlapping
with the access road ROWSs, wherever possible. Electric power would be brought into the field
on overhead lines. Within the field, power lines would be buried directly adjacent to access road
ROWs.

It would require an estimated 7 to 10 days to drill, log, and case each well utilizing a
conventional rotary drilling rig and associated equipment. It would require an additional
2to5days to run a bond log, perforate, and set a pump with a completion rig. Road
construction would occur prior to well drilling and testing.

The LOP for the proposed Hanna Draw Pilot Project would be approximately 10 to 20 years.
Each well would be production tested for a period of 12 to 18 months. Production testing would
evaluate the feasibility of CBNG production from the Pilot Project. Based upon this analysis,
APC would determine whether full-field development would be economically viable. If the Pilot
Project production wells produce marketable quantities of gas, APC could deliver the gas via an
interconnect pipeline throughout a productive life of approximately 10 to 20 years. In the event
APC would pursue additional CBNG drilling and/or alternate water disposal methods, additional
consideration under NEPA and associated regulations would be required.

2.1.1 Plan of Development

APC would follow the procedures outlined below for activities proposed on BLM-administered
lands or minerals within the project area. Project development also must be reviewed and
approved, as required, by other associated agencies.

2.1.2 Preconstruction Planning and Site Layout

Considering CBNG production requirements, the locations of proposed project facilities have
been sited to avoid or minimize, to the degree possible, disturbances to sensitive resources.

APC has submitted federal APDs and ROW applications along with the preliminary MSUP
(Appendix A), MDP (Appendix B), associated Water Management Plan (WMP), and a project
map to the Rawlins FO depicting the specific location of the proposed activities. These mapped
activities would encompass individual drill sites, pipeline corridors, power line ROW, access
roads, and other facilities. The applications include site-specific plans describing the proposed
development (surface use plans with construction details for roads and drill pads, drilling plans
with casing/cementing program, a water management plan, and site-specific reclamation plans.
Approval of planned operations would be obtained in accordance with the applicable regulations
and Onshore Oil and Gas Order No.1 (Approval of Operations on Onshore Federal and Indian
Oil and Gas Leases). Stormwater discharges during construction would be managed in
accordance with a stormwater permit issued by WDEQ.

Hanna Draw Coalbed Natural Gas Pilot Project Environmental Assessment 2-5
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The following discussion of general construction techniques would apply to the Hanna Draw
Pilot Project. More detailed plans can be reviewed in Appendices A and B. These construction
techniques would apply to drill sites, pipelines, power line, and access roads within the project
area.

2.1.3 Project Construction
2.1.3.1 Well Pad Design and Construction

A graded well pad would be constructed at each drill location using cut and fill construction
techniques. Figure 2-3 shows the layout for a typical drill site. Each well pad would extend
approximately 200 feet x 300 feet, covering an estimated 1.4 acres, not including stockpiles and
the cut and fill slopes.

A temporary reserve pit about 75 feet wide x 95 feet long x 8 feet deep would be excavated at
each drill location. These reserve pits would be reclaimed after well completion operations end.
Topsoil would be removed and stockpiled before the pit is excavated. APC estimates the
reserve pit would be open for 6 to 12 months to allow fluids to evaporate. During this time, the
pit would be fenced on all sides with three-strand, barbed wire fencing to prevent access from
livestock.

2.1.3.2 Access Road Construction

The primary access road to the project area would be County Road 291 (Hanna Draw Road).
Access is provided by Jefferson Road on the north end of Hanna, Wyoming. Jefferson Road
becomes Hanna Draw Road about 1 mile north of Hanna. Hanna Draw Road is an existing
road that is graded and graveled. Access to drill locations from the existing network of roads
would be provided by new and upgraded crowned, ditched, and surfaced roads. The access
road would be upgraded from the point where it crosses into T24N, R81W, S35 to the southern
edge of the project area in T23N, R81W, S2.

APC proposes to construct new access roads to the well locations in accordance with BLM
standards (Manual 9113), applicable regulations, and private landowner direction for access
(see MSUP in Appendix A). Figure 2-4 illustrates a typical profile for new road construction with
adjacent gas and water gathering lines buried in a single trench along the access road ROW.

Roads associated with the proposed interconnect pipeline would be temporary and would be
described in detail under the ROW application submitted to the BLM for approval prior to
construction and use. No new access roads are being considered under this EA, since the
ROW has not yet been submitted, and APC has not identified if roads would be necessary for
the construction and operation of the pipeline. Although disturbance and associated impacts
from construction within the pipeline ROW are considered in this EA, the construction of new
access roads is not, and any use required for pipeline construction outside of the ROW and not
considered by the BLM to be “casual use” would require consideration by the BLM and would
likely require additional consideration under NEPA.

APC would close and reclaim roads when they are no longer required for production operations,
unless otherwise directed by the BLM or the affected surface owner.

2-6 Hanna Draw Coalbed Natural Gas Pilot Project Environmental Assessment
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The proposed facilities have been staked by APC and inspected by an interdisciplinary team
(IDT) from the BLM to verify consistency with the Rawlins FO’s Great Divide RMP, best
management practices, and stipulations contained in the oil and gas leases. This pre-field
planning and BLM onsite inspections, prior to the final facility siting and any surface disturbance,
aided in identifying sensitive areas, modifying site locations, if applicable, and minimizing
potential environmental effects.

Culverts would be installed on ephemeral channel crossings, as described in the MSUP (see
Appendix A). Rip-rap would be added at the outlet of each culvert to minimize erosion. Topsoil
would be conserved before channel crossing construction occurs. Additional culverts would be
placed as the need arises or as directed by the BLM’s Authorized Officer (see Appendix A).

2.1.4 Drilling and Completion Operations

A conventional drilling rig would be used to drill the CBNG wells. Additional equipment and
materials needed for drilling operations would be trucked to the drill location. The well control
system would be designed to meet the conditions likely to be encountered and would conform to
BLM and State of Wyoming requirements. Figure 2-5 depicts a typical well bore diagram for a
vertical well drilling operation. Detailed drilling plans are included in Appendix B.

A mobile completion rig similar to the drill rig would be transported to the well site and used to
complete each well. Completion operations are expected to average 2 to 5 days per well. In
accordance with the applicable permits, natural gas may be vented or flared. Formation water
may be temporarily contained in the reserve pit during drilling and well completion activities.

2.1.5 Production Operations

APC would operate all wells, pipelines, and associated ancillary production facilities in a safe
manner, as set forth in standard industry operating guidelines and procedures. Routine
maintenance of producing wells would be necessary to maximize performance and detect
potential difficulties with production operations. Each well location would be visited
approximately every other day to ensure that operations are proceeding in an efficient and safe
manner. The visits would include checking separators, gauges, valves, fittings, tanks,
generators, and pumps. The equipment onsite also would be routinely maintained, as
necessary. Additionally, all roads and well locations would be regularly inspected and
maintained to minimize erosion and assure safe operating conditions.

2151 Well Production Facilities

Producing wells would be equipped with the appropriate wellhead facilities and would be shut in
until pipelines and other production facilities are constructed. A weatherproof covering would be
installed over the wellhead facilities. A downhole pump would be used to produce water from
the cased and perforated pay intervals. Natural gas and produced water would be collected and
transported from the wellhead via buried pipelines. Gas and water would be measured as
specified in the MSUP (Appendix A).

The long-term surface disturbance at the location of each producing well would encompass
approximately 0.7 acre (half of short-term disturbance), including cut and fill slopes. Typically,
only the production facilities at the well site would be fenced or otherwise removed from existing
uses. A loop road or a small, graveled pad area would provide a safe turnaround area for
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vehicles. The perimeter of the pad area would be fenced if adjacent cut and fill slopes represent
a safety hazard for vehicles. A typical gas production well site is shown in Figure 2-6.

2.15.2 Power Generation

Electricity to power pumps to initiate and maintain production, would be obtained from an
electric distribution line constructed for the Pilot Project or from natural gas or propane-fired
generators, based on cost comparisons. APC may construct an overhead electric distribution
line from T23N, R81W, S33 to the CCF in T24N, R81W, S35. A small substation also would be
constructed within the CCF to step-down the line voltage to a usable level. From the substation,
an underground distribution system would provide power to wells and associated facilities.
Utility lines would be installed directly adjacent to access road ROWSs to minimize surface
disturbance. Optionally, internal combustion (IC) engines fired by either natural gas or propane
would be used to run generators in order to provide power to the project. For a temporary
generator (operating less than 6 months), a Chapter 6, Section 2 waiver authorizing operation
for a best available control technology (BACT) compliant generator would be obtained. If the
unit operates longer than 6 months, a Chapter 6, Section 2 permit would be obtained prior to
installing such unit. All utility lines within the test field would be buried. Anticipated noise levels
associated with these generators, if warranted, are expected to approach 61 decibels, A-
weighted (dBA), each at 50 feet.

2.1.5.3 Gas and Water Pipelines

Construction and installation of gathering lines for gas and water would occur at the same time
as access road construction or immediately after drilling has been completed. Construction and
installation of the proposed CBNG interconnect pipeline to the Wyoming Interstate Company
(WIC) 36-inch block valve would occur after project viability has been determined. All produced
water used to test the integrity of the gas interconnect pipeline (142,800 gallons) would be
disposed of in accordance with an approved WYPDES permit.

Three types of buried pipelines would be constructed as part of the proposed Hanna Draw Pilot
Project:

1. A gas-gathering pipeline system (low pressure) would be constructed from the wellheads
to the CCF. This system would use HDPE pipe, starting with 4-inch-diameter pipe at the
wellhead, graduating up to 10- to 20-inch-diameter pipe at the inlet to the CCF.

2. Produced water-gathering pipeline systems (low pressure) would be constructed from
the wellheads to the centralized facilities and from the centralized facilities to the
reservoir outfall. This network of water lines would use 4-to 12-inch-diameter pipe
made of HDPE.

3. A CBNG interconnect pipeline (high pressure) would be constructed from the CCF to an
existing transmission pipeline. The pipe would be constructed of 8- to 12-inch-diameter
steel.

2-10 Hanna Draw Coalbed Natural Gas Pilot Project Environmental Assessment
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The ROWs for the gathering systems would follow access roads. Trenches would be excavated
to install the flow lines and electrical lines and then backfilled. Gas-gathering and produced
water-gathering pipelines would be laid together in the same trench when practical. Trenches
excavated for well gathering lines and electrical lines would result in temporary construction
corridors 30 feet wide, which would be reclaimed as soon as practical after construction is
completed. An additional area, estimated to be 10 feet wide, would be used to transport
machinery, personnel, and equipment along the corridor to install flow lines and electrical lines,
wherever the gathering system would not follow an access road. This corridor would be used to
allow working room for the machinery, personnel, and equipment during the installation process.
Gathering line segments in the project area would total about 5 miles, with 4 miles located on
BLM-administered lands and 1 mile located on private land. An additional 12-inch HDPE water
transfer line may be required and, if needed, would be installed adjacent to the existing road.

Up to four water transfer pumping stations may be used during production operations to transfer
produced water from the gas wells to the water handling facilities. The transfer pumping
stations would be needed in areas where differences in elevation would require supplemental
pumping to transfer the produced water. If transfer pumping stations were required, they would
be placed within existing footprints of project-related facilities, and no additional short-term
surface disturbance would occur. Each pumping station would contain up to two 17,000-gallon
water tanks, an inlet separation vessel, and a small centrifugal water pump. A small pump shed
would be constructed to enclose the pump. Each pumping station would consist of a pad of
approximately 125 feet x 125 feet that would disturb an estimated 0.4 acre, including cut and fill
slopes. An approximate 3.5-foot berm would be constructed around the perimeter of the water
tanks, excluding the pump shed, at each pumping station to contain any potential spills on the
pad. The pump shed would be excluded from the berm area in order to minimize the potential
for electrical or safety hazards that could occur if water entered the pump shed and caused
electrical outages. The berm would be constructed to contain the water from the largest tank,
plus 10%, and maintain a freeboard of 1 foot. A berm that is about 40 feet x 25 feet, with a water
height of 2.5 feet could contain 2,500 cubic feet of water, equivalent to the 2,250 cubic feet of
water contained in a 17,000-gallon tank, with additional capacity (10%). A typical water transfer
facility is shown in Figure 2-7.

The CBNG interconnect pipeline would extend from T24N, R81W, S35 to the WIC block valve in
T21N, R83W, S19 (Figure 2-1). Up to two 8- to 12-inch steel pipes would be buried a minimum
of 42 inches deep. The construction ROW for the gas interconnect pipeline would be an
estimated 100 feet wide, with the operational ROW totaling 50 feet. This corridor would allow
working room for the machinery, personnel, and equipment during the construction and
installation process. Figure 2-8 depicts a typical construction profile for the proposed CBNG
interconnect pipeline construction. Roads associated with the interconnect pipeline, unless
located entirely within the pipeline disturbance/ROW width of 90 feet, would need to be
considered under additional NEPA analysis prior to authorization and construction.

The interconnect pipeline would be constructed using open-cut construction methods for upland
areas and dry-ditch construction or boring methods for water body crossings. The disturbed
area would be kept to a minimum. In order to minimize surface disturbance, the operator would
use wheel trenchers (ditchers) or ditch witches, where possible, to construct pipeline trenches
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associated with this project. Trenches that would be open for the installation of pipelines would
have plugs placed no more than 1,000 feet apart to allow livestock and wildlife to cross or
escape the trench, if warranted. Plug placement would be determined in consultation with BLM
or the applicable landowners. ROWSs located in the same corridor would overlap each other to
the maximum extent possible, while maintaining sound construction and installation practices.
Where ROW corridors are located along a road, working space for installation of facilities would
be along the road. Pipeline corridors would be reclaimed as soon as practical after construction
of the pipeline is complete.

2154 Central Compressor Facility

Produced natural gas under wellhead pressure would move through the low-pressure
gas-gathering system to the CCF, located in T24N, R81W, S35 (Figure 2-2). Typical pressure in
the lines for a gathering system of the type proposed for this project is less than 100 pounds per
square inch (psi). Gas arriving at the CCF would be compressed from the pressure in the
gathering line to facilitate delivery and introduction of the gas into a CBNG interconnect pipeline.
Compression of the gas at a field CCF would increase the pressure to an estimated 800 to
1,500 psi.

The CCF would be sited to allow for the installation of two compressors for the proposed Hanna
Draw Pilot Project. The compressors would be sized to handle 4.5 million cubic feet per day
(MMCFD) from 15 to 25 psi suction pressure to 800 to 1,500 psi discharge pressure. The
compressors would be driven by natural gas-fired IC engines designed to meet applicable
requirements established by the Wyoming Department of Environmental Quality, Air Quality
Division (WDEQ-AQD). Prior to construction and operation, a construction permit application
package would be completed and an air quality permit obtained pursuant to requirements set
out under Wyoming Air Quality Standards and Regulations (WAQSR), Chapter 6, Section 2.
BACT would be applied for nitrogen oxides (NOy), carbon monoxide (CO), and hazardous air
pollutants (HAP), specifically formaldehyde. Additional equipment at each CCF would include a
tri-ethylene glycol (TEG) dehydration system, which would dry the gas to meet all pipeline
quality specifications of the market pipeline. The compressors would be contained in an
enclosed building. Anticipated noise levels associated with each of these engines would be
approximately 77 dBA at 50feet. The CCF would require approximately 11 acres of
disturbance and would be located as shown on Figure 2-2. All CCF engines would be housed
within structures designed in accordance with applicable regulations. A typical CCF is shown in
Figure 2-9.

In the event that the wells prove to be economically viable, a CBNG interconnect pipeline would
be required to move the gas to an existing system, as discussed in Section 2.1.5.3.

2.1.6  Workforce Requirements and Traffic Estimates

Estimated traffic requirements for drilling, completion, and well development are shown on
Table 2-2. The "Trip Type" column lists the various service and supply vehicles that would
travel to and from the well sites and ancillary facilities. The "Round-Trip Frequency" column lists
the number of trips, both external (to and from the Hanna Draw Pilot Project area) and internal
(within the Hanna Draw Pilot Project area). The figures provided on Table 2-2 should be
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Table 2-2 Traffic Estimates

Trip Type Round Trip Frequency
Drilling (2 rigs, 2 crews/rig) | External (to/from project area) Internal (within project area)
Rig supervisor 4/day same
Rig crews 9 to 16/day same
Engineers' 2/week 1/day/rig
Mechanics 4/week same
Supply delivery 1/week 2-4/day
Water truck’ 1/month 2 round trups/day
Fuel Trucks 2 round trips/well same
Mud trucks 1/week 2/day
Rig move® 8 trucks/well 8 trucks/well
Drill bit/tool delivery 1 every 2 weeks same
Completion
Smeal rig/crew 1/day same
Cement crew 2 trips/well same
Consultant 1/day same
Well loggers 3 trips/well same
Gathering systems 8/day same
Power systems 2/day same
Compressor stations 2/day same
Other field development 3/day same
Testing and operations 2/day same

! Engineers travel to the project area weekly and stay in a trailer in the project area during the week.

Z Water trucks would deliver water to rigs from a location within the project area.

%It would require four trucks to move each rig to the project area. Upon completion of drilling in the
project area, each rig would move to the next area.

considered general estimates, based on an active drilling program. The level of drilling and
production activity may vary over time in response to weather and other factors.

2.1.7 Water Supply and Disposal

21.7.1 Water for Drilling

Water for use in well drilling would be obtained from existing gas wells completed in the coal
seams of the Hanna Formation. Approximately 30,000 gallons of water would be needed to drill
each well. The actual volume of water used in drilling operations would depend on the depth of
the well and any losses that might occur during drilling. Associated drilling activities also would
require almost 70,000 gallons of water per well for preparation of cement or stimulation of the
well (55,440 gallons) and dust control (14,000 gallons). In all, nearly 100,000 gallons (about
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0.3 acre-feet) of water per well would be used. Dust abatement measures would comply with all
applicable Wyoming Oil and Gas Conservation Commission (WOGCC) requirements. Only
water suitable for livestock use would be used for dust abatement.

2.1.7.2 Disposal of Produced Water

As part of the proposed Hanna Draw Pilot Project, up to 40,000 barrels (1,680,000 gallons) of
produced water per day from the production operations would be discharged directly into the
existing reservoir located in Section 13 (Figure 2-2). Approval for the discharge of produced
water is under the jurisdiction of BLM from the point of origin to the point of discharge as
described in Onshore Order No. 7, Disposal of Produced Water. Discharge of produced water
downstream from the point of discharge is under the jurisdiction of the WDEQ, in accordance
with permits issued through the WYPDES program. APC recently renewed the existing
WYPDES permit (# WY0044164) for discharge to the reservoir, which was set to expire on
November 27, 2006. The renewed permit became effective on November 28, 2006 and will
expire November 30, 2011. APC would conduct monitoring activities to ensure that discharge
guality meets the limits in the WYPDES permit issued by the WDEQ.

On May 2, 2006, APC submitted a WYPDES renewal application to the WDEQ for discharge of
produced water to the existing reservoir in Section 13. The BLM provided public comment to
the WDEQ in a letter dated November 20, 2006. The BLM'’s primary issues brought forward
included concerns about reservoir containment of produced water (preventing seepage from the
reservoir below the dam faces), dam engineering and safety, wildlife protection, groundwater
protection, and sampling methodology. On November 28, 2006, the WYPDES permit was
renewed. A copy of this permit is available from the WDEQ and was provided in the WMP by
APC.

Produced water from the Pilot Project would be conveyed from the CCF to the existing reservoir
via a pipeline located along the existing road ROW. The maximum storage in the reservoir
(approximately 500 acre-feet at an elevation of 6,915 feet) would not be exceeded, in
accordance with APC’s State Engineer’s Office (SEO) permit for use of this reservoir. Above
and elevation of 6,915 feet the reservoir includes an additional 5 feet of freeboard (255 acre-feet
of storage to accommodate precipitation and runoff from the 25-year storm event).

As noted in the WMP, APC would inspect two monitoring locations (downstream of each dam
face) on a weekly basis during operations to ensure there is no reservoir seepage. Before
utilizing the reservoir, APC would reinforce the dam faces with an erosion control device to help
prevent any erosion due to wave action. In addition, APC would inspect the dams quarterly or
after major storm events for the first year of operation. If the reservoir level needed to be
lowered, water haul trucks could be utilized. Finally, APC would reclaim the reservoir when no
longer used for disposal of produced water in accordance with specifications in the MSUP.

If needed, APC would construct a second water pipeline from the pilot drilling area to the
reservoir. This additional line also would parallel the existing road to minimize impacts.

A portion of the produced water would infiltrate and evaporate. However, since the produced
water would be added to the reservoir at a constant rate, it may be necessary for APC to reduce
the discharge of produced water to the existing reservoir if storage capacity becomes a limiting
factor.
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2.1.8 Applicant-Committed Resource Protection Measures

APC is required to comply with a number of federal, state, county, and local regulations and
standards for project development and operation. Additionally, APC has developed a list of
measures to minimize impacts from project construction and operation, as detailed in the MSUP
in Appendix A. A few additional resource-specific measures have been identified to help
minimize potential impacts from the proposed Hanna Draw Pilot Project. APC has voluntarily
committed to incorporate the following environmental protection measures into the Proposed
Action. These measures and procedures are referred to as “Committed Protection Measures”
throughout this document. The resource impact analyses completed for this EA have included
these measures, which would prevent or minimize anticipated impacts, as discussed. Additional
measures developed to “mitigate” potential impacts to specific resources from implementation of
the Proposed Action, if warranted, are presented for the applicable resource discipline in
Chapter 4.0 of this EA.

These protection measures and procedures would be applied to actions under the jurisdiction of
the BLM. An exception to a protection measure or design feature may be approved on public
land on a case-by-case basis when deemed appropriate by the BLM only after a thorough,
site-specific analysis had concluded the resource or land use the measure was intended to
protect is not present or would not be significantly affected in the absence of the protection
measures. BLM also conducted on-site inspections of various elements of the Proposed Action
(primarily drill pads and roads). During these inspections BLM reviewed surveyed locations of
project elements and evaluated site-specific features such as sensitive plant species, wildlife
habitat, erodible soils, steep slopes, drainages, riparian areas, floodplains, wetlands and other
features that could be impacted by the Proposed Action. The BLM considered alternative
locations to avoid or minimize the potential surface impacts of the Proposed Action. As a result
of these inspections, changes were made to several project elements to avoid sensitive
environmental resources.

Many of these protection measures align with the BLM’s standard Conditions of Approval
(COAs) that can be applied to coalbed natural gas projects. Additionally, many of these
protection measures and other more detailed protection measures may be found in the MSUP in
Appendix A, MDP in Appendix B, and WMP prepared for the project. A number of the resource-
specific measures (e.g., soil erosion measures) would apply to other resource disciplines (e.qg.,
water quality).

The following committed protection measures are outlined and summarized by project phase,
project component, or resource type.

2.1.8.1 Paleontological Resources

1. If paleontological resources were uncovered during ground-disturbing activities, APC
would suspend all operations that may further disturb such materials and immediately
contact the BLM, who would arrange for a determination of significance and, if
necessary, would recommend a recovery or avoidance plan. Mitigation of
paleontological resources would be on a case-by-case basis, and APC would incur
costs associated with BLM-required mitigations. Surface-disturbing activities would not
resume until a Notice to Proceed is issued by the BLM.
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2.1.8.2 Floodplains and Wetlands

1.

Span the existing vegetated wetlands of the Mixed Grass-like/Grass Meadow
Community along the proposed electric distribution line ROW. Avoid disturbance to
other vegetated wetlands and open water features, where practicable.

2.1.8.3 Vegetation and Reclamation

1.

One general seed mixture to be planted during reclamation may be insufficient to
address the varying characteristics of the disturbed sites to be revegetated. In
consultation with the BLM, APC would develop a limited array of seed mixtures to
address varying site characteristics, such as soil chemical and physical parameters and
existing vegetation community types.

2.1.84 Surface Reclamation Plans

1.

On any disturbed sites where compaction could interfere with successful revegetation,
disk, rip, or otherwise treat the affected areas to relieve the negative affects of this
condition prior to initiating revegetation activities.

Fill and compact “rat and mouse holes” (i.e., subgrade excavations for the conduct of
drilling operations) from the bottom to the top immediately upon release of the drilling rig
from the location.

2.1.8.5 Terrestrial Wildlife

1.

In the event that water quality is determined to be potentially detrimental to wildlife (e.g.,
oil deposition), identify applicable mitigation measures to minimize impacts in the short
and long term. If netting is necessary over open reserve pits to eliminate any hazard to
migratory birds or other wildlife, as outlined in the MSUP, APC and the BLM would
develop an appropriate monitoring program for netted areas. Monitoring frequency
would depend on 1) pit location, 2) evaluated water quality, 3) estimated water residence
time, and 4) frequency of well maintenance schedule. APC would be responsible for
monitoring activities as part of project implementation. APC also would be responsible
for notifying the BLM if a wildlife injury or fatality were found at one of the reserve pits.

Tiering from the BLM’s Great Divide RMP (BLM 1988), prohibit construction, drilling, and
other activities potentially disruptive to nesting raptors within 1 mile of active ferruginous
hawk and golden eagle nests and within 0.75 mile of all other active raptor nests
between February 1 and July 31. Controlled Surface Use restrictions would apply within
1,200 feet of an active ferruginous hawk, and an 825-foot buffer would be required for all
other active raptor nests during project operation. An exception would be approved only
after a thorough, site-specific analysis by the BLM or designated representative
concluded that a negative impact would not occur.

If project development were to occur during breeding season (February 1 through
July 31), complete a raptor survey prior to the initiation of construction to ensure that well
sites are located a sufficient distance from potential conflict areas and ensure that active
nest sites are not disturbed from development of applicable project components (e.qg.,
access road, pipeline construction, and power line construction). These survey results
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are applicable for that breeding season, and if project construction were delayed into the
following season, additional surveys for the specific construction areas may be required.

Coordinate with PacifiCorp (i.e., Pacific Power) in the design and construction of the
proposed three-phase 34.5-kV overhead electric distribution line to the Hanna Draw Pilot
Project area. Electric lines would be constructed in accordance with the standards for
raptor (i.e., bird of prey) protection in accordance with the Avian Power Line Interaction
Committee’s Suggested Practices for Avian Protection of Power Lines: The State of the
Art in 2006 (APLIC 2006). PacifiCorp also maintains an ongoing Avian Protection Plan
and Bird Management Policy for electric distribution lines in rural areas. This measure
would minimize the potential for bird electrocution risks.

2.1.8.6 Special Status Terrestrial Wildlife

1.

If required, restrict construction, drilling, and other activities within a 2-mile radius of
active greater sage-grouse leks during the breeding, egg-laying, and incubation period
(March 1 through July 15). Exceptions may be granted if the activity would occur in
unsuitable nesting habitat.

Prohibit construction, drilling and other potentially disruptive activities in mountain plover
habitat from April 10 through July 10. An exception would be approved only after a
thorough site-specific review concluded a negative impact would not occur.

2.1.8.7 Cultural Resources

1.

APC shall be responsible for informing all personnel associated with this project that
those persons shall be subject to prosecution for damaging, altering, excavating, or
removing any archaeological or historical objects or sites. If archaeological or historical
materials are discovered, APC shall immediately suspend all operations that may further
disturb or damage such materials. The BLM Authorized Officer shall immediately be
contacted and informed of the discovery of such materials. Operations shall not resume
until written authorization to proceed is issued by the BLM Authorized Officer.

Within 5 working days, the BLM Authorized Officer would evaluate the discovery of such
materials, and APC would be informed of the mitigations and/or actions necessary to
prevent the loss of significant cultural values.

APC shall be responsible for the cost of any mitigation required by the BLM Authorized
Officer. The BLM Authorized Officer provides technical and procedural guidelines for
the conduct of mitigation. Upon verification from the BLM Authorized Officer that the
required mitigation(s) have been completed, APC would be allowed to resume
operations.

Avoidance is the preferred method for mitigating effects to a property that is considered
eligible for, or is already listed on, the National Register of Historic Places (NRHP). If
avoidance is not possible, NRHP-eligible sites are to be afforded protection by the
preparation and implementation of a cultural resources mitigation plan that would be
developed through consultation with APC, BLM, and SHPO.
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2.1.8.8 Socioeconomics

1. Implement hiring policies to encourage the use of local or regional workers who would
not have to relocate to the area.

2.2 NOACTION ALTERNATIVE

In accordance with NEPA Section 1502.14(d), an impact analysis must include the No Action
Alternative. Under the No Action Alternative, the proposed Hanna Draw Pilot Project would not
proceed, as described in Section 2.1. No exploratory drilling is proposed for private lands as
part of the Hanna Draw Pilot Project; therefore, no additional CBNG drilling would occur under
this alternative. Similarly, no construction or operation of ancillary facilities (e.g., gas and water
gathering and transmission lines, power line, access roads) would occur.

2.3 ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL

Several alternatives to the Proposed Action were examined. The following section describes
the alternatives previously considered but subsequently eliminated from detailed analysis and
the rationale for their elimination.

2.3.1 Developing Existing Williams Wells

In 2002, Williams Production RMT Company (Williams) proposed to test the viability of the
coalbed resources by drilling CBNG wells in T23N, R81W, S13 and T24N, R81W, S35
(Figure 2-1 of this EA). BLM analyzed the potential impacts from this proposal in the
Environmental Assessment for the Hanna Draw Coalbed Methane Exploration Project (BLM
2002a). Although these wells were drilled, APC, which has acquired Williams’ interests, has
determined, based on its examination of the geology and reservoir data that the Williams
eight-well Pilot Project in Section 13 (T23N R81W) was located in an area of poor reservoir
quality (i.e., low gas content and saturation) and had insufficient well density. Data from other
wells in the project area indicate that reservoir quality improves to the north, which is where
APC has proposed its Pilot Project. In addition, it would be difficult to drill additional wells
around the Williams’ wells in Section 35 (T24N R81W) because of terrain features. Based on
the data gathered to date, it would not be economical to develop the resources in this area;
therefore, this alternative was eliminated from further analysis.

2.3.2 Underground Disposal of Production Water

APC also considered the potential for underground injection of produced water associated with
the Hanna Draw Pilot Project. This alternative is not considered to be a viable project
alternative for the Pilot Project. Subsurface injection of fluids must meet specific criteria,
including water quality thresholds and potential changes to groundwater chemistry, suitable
underground strata, sufficient space for anticipated fluid volume, and economic viability.
Available subsurface data suggest that suitable porous and permeable strata of significant
regional extent are not present at reasonable depths for water disposal in the project area. In
addition, the volume of produced water would require a large number of injection wells, which
would reduce the viability of the Pilot Project. For these reasons this alternative was eliminated
from further analysis. If the Pilot Project were to prove that a full-field development may be
practicable, the feasibility of underground injection would be examined further.
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2.3.3 Use of Horizontal Production Wells

APC considered the use of horizontal drilling but it was excluded for the following reasons:

1. Horizontal drilling in coal seams at these depths is an unproven technology

2. Areas with multiple coal seams such as the Hanna coal, or areas where a coal seam has
shale breaks imbedded in the coals would require multiple laterals to reach all reserves.

Additionally, any barrier that represents limited vertical permeability would require an
additional lateral to reach reserves.

3. Unknown risks associated with hole stability

4, Increased produced water volumes and potential subsequent treatment
5. Insufficient water handling capacities with the current infrastructure

6. Unknown kv/kh (ratio of horizontal to vertical permeability)

7. Increased risk of mechanical failure because of wellbore complexity

8. Significantly increased costs

2.3.4 Discharge of Produced Water to Medicine Bow River

Originally, APC’s Proposed Action entailed the discharge of approximately 100,000 bbl/day of
produced water to the Medicine Bow River, a tributary to the North Platte River. Hydrological
evaluation of a U.S. Geological Survey (USGS) gaging station located immediately downstream
of the Hanna Draw Pilot Project area on the Medicine Bow River indicated that the proposed
discharge would, throughout much of the year, contribute a substantial amount of flow to the
river (i.e., on 10 days, in an average year, the effluent would contribute at least 50% of instream
flows).

The Medicine Bow River is classified as a 2AB watercourse (i.e., protected for drinking water
and game fisheries). The BLM subsequently conducted fish population sampling in this portion
of the river, in coordination with the Wyoming Game and Fish Department (WGFD). The
sampling found no sensitive/protected fish taxa, but there are several species of warm- and
cold-water fishes present, including brown trout.

The BLM requested that WET tests be conducted on waters representative of the produced
water effluent from the target formations. These tests would assess the potential for toxicity to
aguatic life as a result of discharging produced water.

In September 2004, APC selected the #14-35 well, a test well approximately 0.5 mile to the
north of the project area and completed to a depth of 4,648 feet (the project target formations
range from 4,050 feet to 5,850 feet) as the source for waters to conduct WET tests.
Additionally, water quality analyses were conducted on the #14-35 well and six other wells
located approximately 2 miles to the south of the project area (the completion depths of these
six wells ranges from 3,600 feet to 4,100 feet, a mean depth of 3,884 feet; over 1,000 feet
shallower than the midpoint of the project’s target formations).

Hanna Draw Coalbed Natural Gas Pilot Project Environmental Assessment 2-24



CHAPTER 2: PROPOSED ACTION AND ALTERNATIVES

WET tests conducted on the #14-35 waters for Daphnia magna (an aquatic invertebrate) and
Pimephales promelas (fathead minnow) resulted in 100% mortality at 100% effluent
concentration. Both of these species are present in the Medicine Bow River. Tests at varying
concentrations of effluent and laboratory standard (distilled water) indicated an expected lethal
concentration for 50% of the population (LCso) at approximately 62% effluent to 38% laboratory
standard. The #14-35 water was moderately toxic to aquatic life. Subsequent modeling by a
third-party consultant indicated that the primary toxicants of concern are ammonia (NH*") and
salinity. Once the WET test results were received by the Rawlins FO, the FO requested the
assistance of a BLM Toxicologist (NSTC-Denver).

As a result of additional BLM review of the issues and circumstances, the BLM determined there
is concern regarding potential effects of the discharge. Hydrological analysis by the Rawlins FO
Hydrologist using mean daily flows has shown that the LCs, concentration would be exceeded 5
days in an average year within this reach of the river, even when assuming complete mixing of
the effluent in the receiving water.

A possibility exists that the #14-35 water used for the WET tests is unrepresentative of the
target formations, but until the blended effluent from the project can be sampled (after drilling),
this is difficult to determine.

APC subsequently revised the Proposed Action, eliminating effluent discharge to the Medicine
Bow River for the Pilot Project.
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CHAPTER 3

Affected Environment

Chapter 3 of this EA presents the baseline environmental conditions within the area to be
potentially affected by APC’s proposed Pilot Project. The baseline conditions discussed in the
chapter include air quality, geology, geologic hazards, paleontology, soils, water resources,
floodplains and wetlands, vegetation, terrestrial wildlife, aquatic species, special status species,
cultural resources, land use, noise, recreation, visual resources, Socioeconomics,
transportation/access, and health and safety.

3.1 AIR QUALITY

The Hanna Draw Pilot Project is located in a semiarid, steppe (dry and cold), midcontinental
climate regime typified by dry windy conditions, limited rainfall, and long cold winters. The
average annual temperature is approximately 42°F (Western Regional Climate Center [WRCC]
2000a, 2000b), and monthly mean temperatures range from a low of 11°F in January to a high
of 83°F in July. The average annual precipitation is approximately 10 inches, with the majority
falling from April to October; 30% occurs from thunderstorms during the summer months of
June through August (Martner 1986). The average annual snowfall is approximately 39 inches,
with January being the month of greatest accumulation (WRCC 2000a, 2000b). Snow
accumulation patterns are determined by the effects of topography and vegetation on
windblown snow and have a marked effect on vegetation, wildlife, hydrology, and human
activities. Annual pan evaporation rate is an estimated 60 inches, while reservoir evaporation,
representing anticipated conditions is approximately 42 inches.

The Hanna Draw Pilot Project is located in a region of Wyoming known as the wind corridor,
where cold wind from the west and southwest is channeled eastward across the Continental
Divide (Martner 1981). Annual wind speeds average 4.5 to 21.5 miles per hour (mph) and are
greater during the afternoon and in the winter. The wind corridor has some of the strongest and
most persistent winds in the U.S. (Martner 1986).

Air quality in the region is generally good (BLM 1995a, 1995b). Management for air quality
includes the prevention of deterioration of air quality beyond applicable local, state, or federal
standards; the enhancement of air resources of high quality where practicable; and the
preservation of scenic values that may be impaired by the release of total suspended
particulates (TSP) or other contaminants into the air that would affect visibility (BLM 1988).

The Hanna Draw Pilot Project is located in the Hanna Basin and is part of the Laramie Air Basin
(BLM 1987), which includes much of south-central Wyoming. The 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. Stable conditions may be expected at night as the
earth cools. In areas with significant terrain features such as the Medicine Bow, Shirley, and
Green Mountains, transport is more complex. Typical mountain-valley coupling effects are
evident in these areas, along with significant diurnal variations in local winds (BLM 1987).

The Hanna Draw Pilot Project is in an area designated a Prevention of Significant Deterioration
(PSD) Class Il area under the WDEQ/AQD Implementation Plan (BLM 1987). PSD Class I
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areas are those that may be developed, and the release of limited concentrations of certain
pollutants over Class Il PSD increments is permitted so long as national ambient air quality
standards (NAAQS) are maintained and emissions are within the PSD Class Il increment
(WDEQ 2002). The nearest PSD Class | area (an area where little air quality deterioration is
allowed) is the Savage Run Wilderness, located approximately 50 miles south-southeast of the
project area. Although the Savage Run Wilderness has not been designated Class | by
Congress and thus legally does not have to be managed as a Class | area, it has the legal
requirement to be managed as a Class | area under the Wyoming Air Quality Standards and
Regulations Chapter 6, Section 4(c) (Dailey 2004). Other Class | areas in the region include the
Bridger Wilderness in Wyoming and the Mount Zirkel Wilderness in Colorado.

The Clean Air Act mandates that NAAQS, established by the Environmental Protection Agency
(EPA), must be maintained nationwide. NAAQS include standards for six "criteria" pollutants
including: ozone (O3), nitrogen dioxide (NO,), carbon monoxide (CO), particulate matter less
than 10 microns in diameter (PMo), sulfur dioxide (SO,), and lead (Pb). Carbon County,
Wyoming, is in an attainment area for all NAAQS "criteria” pollutants.

Visibility in the region is very good (generally greater than 70 miles), and particulates (i.e., fine
particles carried by the wind from natural or manmade sources) are considered to be the main
source of visibility degradation (BLM 1998). Climatic factors such as prevailing winds,
atmospheric stability, and mixing heights affect air quality by influencing the ability of air to
disperse or dilute particulates and other pollutants. Unstable conditions caused by vertical
movement of air heated near the ground during the day combined with moderate to high wind
speeds provide conditions conducive to dispersing and diluting particulates and other pollutants
and maintaining air quality (BLM 1987). These conditions occur more than 70% of the time
throughout most of the region in which the Hanna Draw Pilot Project would be located. A
summary of some regional criteria pollutant background levels is presented in Table 3-1.

3.2 GEOLOGY AND GEOLOGICAL HAZARDS
3.2.1 Geology

The proposed Pilot Project is located within the Hanna Basin. Hanna Basin is a one of the
deepest structural basins in Wyoming formed during the Laramide Orogeny, a period of intense
folding, faulting, deformation, and deposition from the Late Cretaceous to early Tertiary Periods
(Richter 1981). It is flanked to the north by the Shirley and Seminoe Mountains, east by the
Carbon Basin, south by the Medicine Bow Uplift and Elk Mountain, and west by the Rawlins
Uplift (Wilson et al. 2001).

Structural relief within the Hanna Basin exceeds 30,000 feet (Hansen 1986; Blackstone 1989).
The basin is an asymmetrical synclinal feature with shallow dipping sedimentary rocks along the
southern and western margins and steeper south-dipping rocks on the northern margin near the
Shirley Mountain Thrust fault, which forms the northern boundary. The structural axis of the
basin trends west-northwest to east-southeast along the northern portion of the basin.
Figure 3-1 shows the bedrock geology of the proposed Pilot Project area, and Table 3-2 is a
generalized stratigraphic section of the bedrock units. The overall sedimentary rock thickness
within the basin exceeds 35,000 feet in the deeper portion of the basin (see Table 3-2).
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Table 3-1 Regional Air Pollutant Background Concentrations and State and
Federal Ambient Air Quality Standards
State and
National
Measured Ambient Air
Pollutant/Averaging Background Quality PSD Class | PSD Class Il
Time Concentration Standards Increment I