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Bureau of Land Management
White River Field Office
73544 Hwy 64
Meeker, CO 81641

ENVIRONMENTAL ASSESSMENT

NUMBER CO-110-2006-120 -EA

CASEFILE/PROJECT NUMBER Oil Shale Research, Development and
Demonstration Pilot Lease COC-69165

PROJECT NAME Chevron U.S.A., Inc.
Oil Shale Research, Development and Demonstration Pilot Project.

LEGAL DESCRIPTION 6" Principal Meridian, Rio Blanco County, Colorado
T.3S.,R.97W,,
section 5, NEY, lots 5, 6, 11, 12.

APPLICANT Chevron U.S.A. Inc.
11111 S. Wilcrest
Houston, TX 77099

BACKGROUND AND INTRODUCTION

Chevron U.S.A., Inc. (Chevron), a wholly owned subsidiary of Chevron Corporation, is
proposing an oil shale research, development, and demonstration (RD&D) project on Bureau of
Land Management (BLM) administered land in northwestern Colorado in accordance with
BLM’s Oil Shale RD&D Program announced in the Federal Register (FR, June 9, 2005, Vol. 70,
No. 110).

Pursuant to Section 21 (30 USC 241) of the Minerals Leasing Act (1920, as amended), the BLM
solicited RD&D proposals to demonstrate technologies for unlocking deposits of energy now
trapped in oil shale, including the nomination of lands to be leased for the RD&D project. In
response to its Federal Register announcement, the BLM received 20 nominations for parcels of
public land to be leased in Colorado, Utah, and Wyoming. The initiative was subsequently
endorsed by Congress in the Energy Policy Act of 2005, Public Law 109-58 (H.R. 6).



An interdisciplinary team, consisting of representatives from the three states (Colorado, Utah,
and Wyoming), the Department of Energy, the Department of Defense, and BLM staff members
from the affected states, considered the potential of each nomination based on the following
criteria prior to recommending proposals for eligibility in the oil shale recovery RD&D program:

e The nomination’s potential to advance oil shale technology
e The nomination’s economic viability
e The nomination’s potential environmental effects.

Of the 20 nominations received, 6 were accepted and 14 were rejected. Five potential RD&D
projects and the corresponding leases are located in Colorado (including Chevron’s proposal)
and one is located in Utah.

The RD&D site proposed by Chevron encompasses a 160-acre tract and associated preference
rights to an additional contiguous area of 4,960 acres as established in the Federal Register
notice. The larger area may be converted to a commercial lease at a future time after additional
BLM review and approval.  Upon the company’s successful demonstration of an
environmentally sound and economically viable shale oil recovery technology, the BLM would
non-competitively convert the preference right acreage into a commercial oil shale lease for fair
market value. A separate National Environmental Policy Act (NEPA) analysis of the larger
preference right acreage would occur at that time, and conditions of the RD&D lease do not
guarantee the issuance of the additional 4,960 acres or the conditions under which such lands
would be leased. Leases would be issued with sufficient terms and conditions to allow the BLM
to monitor for, and prevent, unnecessary and undue degradation to public lands. This
Environmental Assessment (EA) addresses only the 160-acre nominated lease site and the plan
of operations for the RD&D project proposed by Chevron, and does not analyze additional
impacts or development potential associated with the preference right acreage.

In accordance with NEPA, the Chevron proposal (Proposed Action) will be thoroughly analyzed
in this EA. Based upon the results, the BLM will decide whether a 160-acre lease will be issued
to Chevron for research, development and demonstration of oil shale recovery technology, and
whether to authorize activities. If the BLM exercises its discretion to issue an oil shale RD&D
lease, the lease will be conditioned with sufficient terms to allow BLM to monitor for, and
prevent unnecessary and undue degradation to public lands.

The Energy Policy Act of 2005, Public Law 109-58 (H.R. 6), enacted August 8, 2005, also
directs the Secretary of the Interior (the Secretary) to complete a programmatic environmental
impact statement (PEIS) for a commercial leasing program for oil shale and tar sands resources
on public lands with an emphasis on the most geologically prospective lands within each of the
states of Colorado, Utah, and Wyoming. This program is being pursued by the BLM in addition
to the RD&D program. The scope of the PEIS will include an assessment of environmental,
social, and economic impacts of leasing oil shale and tar sands resources, including foreseeable
commercial development activities on BLM-administered lands located in Colorado, Utah, and
Wyoming; discussion of relevant mitigation measures to address these impacts; and
identification of appropriate programmatic policies and best management practices to be
included in BLM land use plans. The PEIS will address land use plan amendments in the
affected resource areas to consider designating lands as available for oil shale and tar sands
leasing and subsequent development activities.
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PURPOSE AND NEED FOR THE ACTION

The Piceance Basin of northwestern Colorado contains substantial oil shale resources on Public
Lands. The Department of Interior has identified the need to research and demonstrate on a pilot
scale, within the next ten years, the technical, economic, and environmental feasibility of an in-
situ (in-place) technology as a means of extracting liquid energy fuels from oil shale on Public
Lands. The purpose of the Proposed Action is to lease 160 acres of public land for a research,
development, and demonstration project that would advance our knowledge of commercially
viable production, development, and recovery technologies that are consistent with sound
environmental management.

Chevron has proposed a research project to evaluate the potential for the commercial
development of oil shale resources in-situ. The intent of this proposal is to achieve a “proof of
concept.” That is, while laboratory experiments and theoretical calculations indicate that various
in-situ methodologies are viable commercial options, none have been thoroughly field tested to
evaluate the practical application. The Proposed Action provides the opportunity to practically
apply those specific technologies under field conditions. The project results would advance
knowledge of these methodologies regardless of whether or not they prove commercially viable.

Chevron’s proposed research will gather additional data on oil shale recovery using conventional
drilling methods and controlled horizontal fracturing technologies to isolate the target interval,
and to prepare the production zone for the application of heat to convert the kerogen to oil and
gas. The intent of the Chevron proposal is to prove an in-situ development and production
method that would apply modified fracturing technologies as a means to control and contain the
production process within the target interval. The BLM has concluded that analyzing Chevron’s
proposed recovery process is warranted and may advance knowledge regarding the commercial
viability of in-situ technologies for hydrocarbon recovery from oil shale.

DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

The BLM proposes leasing a 160-acre tract located approximately 45 miles southwest of
Meeker, Colorado, and requiring the applicant to submit, as a standard lease term, a Plan of
Development for an oil shale research, development, and demonstration project. The RD&D
program is the first phase of the BLM’s oil shale program, and is designed to test a variety of
extractive technologies on a relatively small scale in a field environment in order to learn more
about the technologies, the economic feasibility, and the environmental management challenges
associated with shale oil extraction. Applicants were directed to submit proposals with the
potential to prove commercial feasibility within ten years so as to inform the BLM’s decisions
concerning the authorization of commercial scale oil shale operations on public lands.

Chevron’s proposal is consistent with the Federal Register Notice published June 9, 2005. The
lease would be issued with sufficient measures to allow the BLM to monitor for, and prevent,
unnecessary and undue degradation to public lands. To achieve the goal of the RD&D program
to advance our knowledge of effective technology, economic viability, and sound environmental
management, the FR contained specific requirements for a complete application including:
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e A description of the lands, not to exceed 160 acres together with any rights-of-way
required to support the development of the oil shale research, development and
demonstration lease;

e A narrative description of the proposed methodology for recovering oil from oil shale,
including a description of all equipment and facilities needed to support the proposed
technology;

e A narrative description of the results of laboratory and/or field tests of the proposed
technology;

e A schedule of operations for the life of the project and proposed plan for processing,
marketing and the delivery of the shale oil to the market;

e A map of existing land use authorizations on the nominated acreage;

e An estimated oil and/or oil shale resources within the nominated acreage boundary;

e The method of oil storage and/or spent oil shale disposal;

e A description of any interim environmental mitigation and reclamation;

e The method of final reclamation and abandonment and associated projected costs; and

e Proof of investment capacity, and a statement from a surety qualified to furnish bonds to
the U.S. government for the amount the applicant qualifies for under the surety’s
underwriting criteria.

Since there are no final regulations for commercial oil shale development, the concepts of the
federal oil shale RD&D program would be reflected in the terms of the lease. The lease would
be the governing document for the oil shale RD&D project until the project: (1) demonstrates
success and becomes eligible for conversion to a commercial lease; (2) fails to meet the goals of
the program; or (3) until the lease term expires. The BLM would incorporate lease terms
addressing incentives for development, conditions for environmental protection, appropriate
bonding, and a provision to convert a successful RD&D project into a commercial lease. The
RD&D lease will be issued for 10 years with the option to extend for another 5 years if diligence
is demonstrated. Rental fees will be waived for 5 years and royalties will be waived as long as
the project is in a RD&D status.

The proposed site location was chosen by the applicant to maximize the potential to demonstrate
proof of the concept, and to produce oil in an economically viable and environmentally sound
manner. Based on these factors, Chevron has identified a site with the physical and
environmental attributes favoring in-situ extraction, including but not limited to:

Geologic Characteristics: The Green River Formation contains the oil-shale rich Mahogany
zone where existing data (e.g. data extrapolated from Fischer Assay data obtained from
existing core holes) support the estimates of oil potential to provide the opportunity to
successfully demonstrate the technology.

CO1102006120EAwofigures.doc
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Topographic Characteristics: Level surfaces that reduce environmental impacts and
facilitate accessibility, construction of roads, well pads, facilities, etc.

Hydrologic characteristics: The confining nature of the Mahogany zone minimizes the
potential for groundwater impacts.

In accordance with the National Environmental Policy Act (NEPA), the Proposed Action will be
thoroughly analyzed against alternative actions. Based upon the results, the BLM will decide
whether a 160-acre lease will be issued to Chevron for research, development, and demonstration
of their oil shale recovery technology, and whether to authorize activities at the proposed
location.

PROPOSED ACTION

Chevron has submitted a Plan of Operations for the proposed oil shale RD&D project to the
White River Field Office (WRFO) BLM. The Plan of Operations includes a project description,
along with the project design features and mitigation measures developed to address the potential
environmental impacts associated with the Proposed Action. Other mitigation measures,
provided as a subalternative by the BLM, are addressed specifically in subsequent sections of
this EA. Chevron’s Plan of Operations is available under separate cover at the WRFO, and is
summarized below.

Project Location: The 160-acre lease parcel nominated for Chevron’s proposed research and
development activities is described as the northern-most 160 acres of Lots 5, 6, 11 and 12, all of
which are located within the NE/4 of Section 5, T3S, R97W, 6 Principal Meridian, of the
Piceance Basin in Rio Blanco County, Colorado. Access to the proposed project area would be
via Colorado State Highways 13 and/or 64, and County Roads 5 (Piceance Creek), 26, 29, and
69. The proposed lease parcel is situated adjacent to County Road 69 on Hunter Ridge at an
elevation of 6560 to 6660. The location of the proposed Chevron parcel is shown in Figure 1.

Process Overview: Chevron proposes to explore the economic viability of shale oil extraction,
and to conduct research on alternative means of extracting the liquid fuels from oil shale using
conventional drilling technologies and modified fracturing techniques designed to control and
contain subsurface processes within the oil-rich Mahogany zone. The use of conventional
drilling methods for extraction would require a smaller footprint, and may therefore be less
injurious to the environment, than past shale oil extraction technologies. The use of conventional
drilling may also be more cost efficient and consume far fewer resources since water and power
requirements would be approximately equal to that of any modern oil and gas drilling operation.

Chevron’s proposed methodology for shale oil recovery would be implemented over time in a
series of seven distinct phases (discussed individually below), and would apply to an oil shale
deposit that is approximately 200 feet thick. This methodology would entail drilling wells into
the oil shale formation and applying a series of controlled horizontal fractures within the target
interval to prepare the production zone for heating and in-situ combustion.

CO1102006120EAwofigures.doc
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Chevron’s oil shale technology was designed to benefit from, and expand on, the insights and
experience gained from earlier in-situ efforts. In 1953, Sinclair Oil and Gas Company used both
natural and induced fractures to establish communication between wells, and developed an in-
situ combustion process to decompose the kerogen. Subsequent field tests conducted by
Geokinectics, Inc. / Sandia National Lab, and Laramie Energy Technology Center of the U.S.
Department of Energy independently employed explosive and hydraulic fracturing technologies
that resulted in relatively high oil recovery rates. In addition, Equity Oil Company’s field tests
and mathematical models concluded that the injection of hot natural gas was a feasible and
economic technology for the heating and decomposition of kerogen. Continental Oil Company
and the University of Akron were later issued separate patents that identified the benefit of
carbon dioxide as a carrier gas to facilitate a higher yield of shale oil. Based on these previous
tests and patents, there is evidence that a technology that provides relative uniformity in the
fractured material can be expected to yield economic quantities of shale oil when heated to the
kerogen decomposition temperature. Chevron proposes to achieve this relative uniformity by
drilling wells into the oil shale formation and applying a series of complex horizontal fractures
induced by injecting CO, gas into discrete areas of the target interval to effectively rubblize the
production zone in a horizontal plane. If necessary, propellants and/or explosives may be
directed into the specific horizontally and vertically limited area to facilitate further rubblization
of the production zone. CO, fracturing is used throughout the oil and gas industry, and has been
proven successful in inducing the desired fracture network.

Chevron believes that these fractured zones would have a very high horizontal to vertical
component which would allow for the maintenance of a barrier within the target interval. This
barrier between the production zone and the upper (A groove) and lower (B groove) water
bearing units (see Figure 4 for the Lithologies Near the Proposese Lease Area) would be
achieved by creating fractured areas, or “pockets”, approximately 1 to 5 acres wide and 50 feet
high within the center of the 200-foot oil shale deposit. In this way, a large volume (about 75
feet) of the confining layer would separate the proposed process from the water bearing units
above and below. Absent the intersection of natural fractures that communicate with the water
bearing intervals, this method of process containment would keep the aquifers out of the
production zone. Chevron would consider integrating a dedicated system for measuring
hydraulic head as a potential method for assessing the performance of the confining layers. The
detection and avoidance of the natural vertical fractures within the formation is a key component
of the proposed technology. See Figure 5 for an illustration of Chevron’s concept for Pilot Oil
Shale RD&D.

The heating and in-situ combustion phases of the proposed process would include the generation
of hot CO; gas that would be circulated through the fractured formation from well to well and
then routed back to a gas generator to be reheated. This process would create the heat needed to
decompose the kerogen into producible hydrocarbons. The in-situ combustion of the remaining
organic matter in previously heated and depleted zones would generate the heated gases required
to process successive intervals. These gases would then be pressured from the depleted zone into
the newly fractured portion of the formation and the process would be repeated.

CO1102006120EAwofigures.doc
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Chevron proposes to drill up to four adjacent five spot layouts using conventional well
construction (an illustration of the proposed layout is shown in Figure 2). Each layout would be
situated on a 400-foot by 400-foot compacted gravel pad, and would consist of four injection
wells surrounding a production well at the center. The distance between the injection wells
would depend on the results of planned modeling of the oil shale fracture characteristics, but is
thought to be between 100 and 300 feet apart. Two additional wells would be drilled to
accommodate the placement of geophones for monitoring the development of fractures in the
shale, and 20 to 25 tiltmeters, each capable of measuring movement of less than 1/ 1000™ of an
inch, would be installed throughout the proposed lease tract to provide further data on the pattern
of the fracture network and to monitor fracture movement. As many as 20 groundwater-
monitoring wells would be drilled into both the upper and lower water bearing units as part of a
comprehensive groundwater monitoring program incorporated into the design of the proposed
process. Additional observation wells may be installed as necessary to further monitor the
process.

RD&D Phase Descriptions: Chevron’s proposed development sequence consists of seven
distinct phases. Each phase will be carried out over time and may, upon approval of the BLM,
be necessarily modified as testing progresses. A discussion of Chevron’s proposed development
sequence is provided below:

Phase 1 Core Extraction: Initial site preparation would include the installation of a 25-foot wide
by 500-foot long access road onto the proposed lease tract from County Road 69. A typical well
pad would be constructed to facilitate the extraction of one or more core samples from the
complete Parachute Creek interval to a depth of approximately 2,800 feet. The core(s) would be
used to develop a more comprehensive site-specific understanding of the geology, mineralogy,
hydrogeology, and geophysical properties of the formation. Seismic data and other well log
information would also be gathered from this well to better understand the geophysical and
hydrological correlation between the formations, and to determine the number, placement, and
depths of the groundwater-monitoring wells to be installed onsite prior to initiating the fracturing
phases of the proposed project.

The core sample(s) would be transported offsite for laboratory analysis and modeling of the
formation characteristics. The data collected from this analysis would provide a better
understanding of the formation properties so as to specifically design the fracture treatments
based on the local rock mechanics, and to optimize the technology in the laboratory before the
proposed project is installed. Upon completion of core extraction and well data collection, the
well(s) would be plugged back to the Mahogany zone and converted into a groundwater-
monitoring well(s). This phase of the development sequence would be executed over a period of
6 to 8 months beginning upon approval of the RD&D lease and continuing through the summer
of 2007.

Phase 2 Initiate Fractures: Phase two would be directed at identifying and avoiding the existing
natural fracture network. Chevron would then implement an initial small-scale test of the
proposed fracture technology (as described above) using information gathered from seismic data
and the laboratory analysis of the core sample(s) collected in phase one. This fracture process
testing would verify that the extent and direction of the induced fractures were consistent with
planned modeling. Phase two testing would be conducted to verify that the process would
produce the desired fracture network before proceeding with the rubblization and heating phases

of the proposed project.
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A 400-foot by 400-foot compacted gravel well pad would be constructed within the proposed
lease site to accommodate a drilling rig and associated facilities, including a reserve pit for the
collection of drilling fluids. Prior to any fracturing activities, groundwater-monitoring wells
would be installed around a single process test well, and groundwater characterization and
baseline data would be collected and analyzed. Wells for the installation of geophysical
monitoring devices (tiltmeters and geophones) would also be installed before initiating the
fracturing process. A single drilling rig, and a contract fracturing crew, consisting of 5 to 8
specialized trucks and operators, would be brought onsite for several weeks to drill and fracture
the formation. Chevron’s technical representatives and contract specialists would remain onsite
for two or more months to monitor the process. Facilities for proper storage and use of
explosives and propellants, along with facilities for collection, analysis, and removal of well
cuttings would be installed at this time. This well would be converted into an injection well after
completion of the fracture phase. Phase two would be implemented somewhat concurrently with
phase three and would continue as described through the fall of 2008.

Phase 3 Locate Fractures: Phase three would entail the drilling of one or more additional test
wells to confirm and verify the extent of the fracture network, and would begin several months
after the initial fracturing performed in phase two, after which it would proceed along
approximately the same time line.

Phase 4 Add Fracturing/Rubblization: Phase four would facilitate additional fracture of the
shale by subjecting the formation to thermal cycles. Hot CO, gas would be injected into the
fractured formation and would flow between connected fracture test wells to further rubblize the
process interval. As many as 20 to 50 CO; tanker trucks would be required at the site at various
times to complete this phase of development. A gas generator would be installed, and a natural
gas pipeline would be routed to the test location to provide fuel for the generation of gases. This
natural gas supply line would be installed from a tap on Kinder Morgan’s Rocky Mountain Gas
Line located at SE/4 of Sec. 33, T2S, R97W. The line would follow a proposed ROW west,
across the southern section line of section 33 and 32, where it would turn south and enter the
NE/4 of Section 5, T3S, R97W (Chevron’s proposed 160-acre pilot site).

Process equipment pads would be constructed on either side of the test well location for the
installation of a gas injection compressor and a recycled gas compressor. This phase of the
proposed development would be initiated in early 2009 and continue throughout most of the
year.

Phase 5 Heat Formation: The fifth phase would initiate the formation heating process. Once
the fracturing process was completed and deemed sufficient; heated gas would be pressured
through the formation and would circulate through the fractured interval. The gas would then be
routed to the gas generator to be reheated and recycled to slowly heat the formation to the
decomposition temperature of kerogen. No additional equipment would be required to initiate
this phase of operation. Chevron would have a team of 3 to 5 operational and technical
personnel operating the facilities during this phase. Phase five would begin in early 2010, and
continue into year 2011.
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Phase 6 Decompose the Kerogen and Produce Shale Oil: Prior to the formation reaching the
kerogen decomposition temperature, equipment would be installed to collect and process the
produced water, gas, and shale oil. Storage tanks and facilities, as described below, would be
installed to separate the produced gases from the shale oil and water. Gases would be scrubbed in
a caustic treater drum and used as fuel for the heating process or flared. The liquid streams would
then be trucked off-site to separate processing or disposal facilities. Local contract personnel
would be used to transport and assemble the equipment for storage and separation of liquid
streams. This phase would tentatively continue through year 2012.

Phase 7 Heat Integration: After extracting the recoverable kerogen from the aforementioned
test phases, the last phase of the proposed RD&D program would include drilling a new well
pattern adjacent to the first and repeating the fracture process as previously described. Air would
then be pressured into the depleted portion of the formation to create the in-situ combustion of
the residual organic material remaining in the oil shale after the initial heating and recovery
process. The resulting hot gases from the combustion process would be used to heat the newly
fractured zone immediately adjacent to the depleted portion of the formation. The resulting
gases and liquids would be routed to the equipment installed in the previous phase of operations.
An air compressor would be installed to inject air into the depleted zone to generate the in-situ
combustion process. A drilling rig crew and 3 to 5 contract personnel would be required for
completion of this phase, which would continue through the year 2013.

Estimated Resource Recovery: The production rate from Chevron’s RD&D test site would be a
function of the degree of fracturization of the oil shale formation; the smaller the fragment size,
the more readily the kerogen would decompose. Preliminary estimates suggest production rates
of five or more barrels per day after one year of initiating the heating process. Chevron’s final
process calls for in-situ combustion of the residual organic material left in the formation after the
initial kerogen heating and recovery process. This combination of processes is believed to result
in 90+% recovery of the total energy available within the target zone.

Chevron’s goal would be to make full use of all potential resources within the oil shale formation
without permanently modifying the land surface. Chevron would also consider processes to
recover waste heat in the liquids produced from the formation to generate energy for other
processes. Additional research would be conducted to determine if the byproducts from the oil
shale could be economically recovered. Both minerals (multi-minerals) and chemical byproducts
would be considered.

The small-scale of the project and the use of controlled fracturing technologies would contain the
subsurface disturbance within the pilot test plot. The phased approach of the proposed oil shale
RD&D project is designed to maximize the exit points at which Chevron could halt the process,
re-evaluate, and remediate or re-design, if necessary, before resuming operations. These exit
points would be built into the process, both during and after each phase, and would minimize the
potential for impacts to the subsurface environment over the life of the project.

Surface and Groundwater Management: The Proposed Action would be situated on a broad
ridge between Hunter Creek to the east and Dry Gulch to the west. Hunter Creek is an
intermittent tributary to Piceance Creek, and Dry Gulch is an ephemeral tributary to Black Sulfur
Creek, which is also tributary to Piceance Creek. Both Hunter Creek and Black Sulfur Creek are
part of a larger drainage network exhibiting trellis to dendritic drainage morphology. Based on
information gathered from topographic maps and area surveys, these creeks are incised and

contained within narrow steep walled canyons composed of the Green River Formation.
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The banks of these streams are sparsely vegetated with sagebrush, mature pinyon-juniper, and
similar vegetation found in semi-arid regions. There is little water quality data available for the
proposed test site. The nearest monitoring stations are located from 3 to 5 miles away at Ryan
Gulch, Willow Creek, Black Sulphur Creek, and Piceance Creek. Other monitoring locations are
within the Piceance Basin, but most are outside the Piceance Creek watershed and may not be
indicative of water quality in the vicinity of the Proposed Action.

Baseline surface water quality and flow parameters along Hunter Creek would be collected and
analyzed prior to initiating construction activities. Stream parameters would be monitored
throughout the construction, operation, and reclamation phases of the proposed RD&D project.
Erosion and sediment transport would be controlled through the use of Best Management
Practices (BMPs) as described in Chevron’s Stormwater Management Plan (SWMP), which is
on file with the WRFO BLM as an attachment to Chevron’s Oil Shale Research, Development,
and Demonstration Plan of Operations. These BMPs may include, but are not limited to, the use
of sediment retention ponds, diversion ditches, hay bales or check dams, and geotextiles.
Stormwater runoff would be managed using these BMPs in accordance with state and local
stormwater permit requirements, and the standards and guidelines for road and pipeline
construction outlined in the BLM/FS Oil and Gas Handbook (Gold Book).

Site-specific groundwater characteristics are not well known, and Chevron is currently
investigating groundwater quality and usage in the area around the proposed lease site to develop
an extensive and comprehensive groundwater-monitoring network. A regional hydrogeologic
conceptual model would be developed during the initial phases of the proposed project from
existing information, and updated throughout the RD&D program. The information gathered
from the laboratory analysis of the initial core sample(s) would allow Chevron to determine the
depth, quality, and flow patterns of the groundwater within the formation, and this information
would be used to develop the most effective groundwater monitoring plan for the RD&D project.
This plan would be submitted to the BLM for approval prior to initiating any further subsurface
activities. The approved groundwater monitoring program would be implemented to provide
characterization data and to monitor the integrity of containment barriers during operations and
after in-situ retorting. This monitoring program would have sufficient vertical and horizontal
resolution to ensure environmental compliance over the lifetime of the pilot test and post-
operational monitoring period.

An initial array of twelve close-in groundwater-monitoring wells, along with as many as eight
additional monitoring wells, with similar completion intervals as the first twelve, placed at the
lease boundaries are proposed for determining local baseline conditions and for initial
groundwater characterization, geophysical correlation, and process monitoring. These wells
would be drilled into both the upper and lower aquifers that lie above and below the Mahogany
zone (see Figure 3: Stratigraphic Column of the Piceance Basin at the proposed site). The exact
depth and placement of these wells have not yet been determined. The data from these wells
would be made available to the BLM on a quarterly basis for assessment and monitoring of
groundwater quality and flow rates.
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Water depletion is not anticipated for the proposed RD&D project, but should depletion become
necessary due to unforeseen circumstances, Chevron would augment any depletion, as required
by Colorado law, to prevent injury or adverse impacts to vested upstream and downstream water
rights. This is required as the proposed pilot project is in an area where it has not been
demonstrated that the groundwater is non-tributary. A Biological Assessment of the proposed
location has been prepared, and consultation with the U.S. Fish and Wildlife Service would be
initiated should water depletion become necessary. Likewise, the de-watering of the production
interval is not anticipated for the project as the proposed process would detect, and avoid, areas
where the natural vertical fracture and jointing patterns allow for communication between the
aquifers. In the event that excess groundwater were to infiltrate the process interval, that water
would be extracted using pumping wells and would then be re-injected downgradient into the
equivalent aquifer system in order to maintain the regional water table and avoid disturbing
baseflow to nearby streams.

The Mahogany zone is anticipated to act like a confining layer either through natural or
anthropgenic means, and the proposed project is designed to take advantage of the impermeable
and confining nature of the Mahogany zone to inhibit the process from coming into contact with
the aquifer systems above and below the target interval. The upper aquifer would be contained
using well casing designed specifically to prevent the groundwater from coming in contact with
production fluids. As discussed above, the induced horizontal fractures are not expected to
extend into the lower aquifer system, but would be contained within the process interval by
maintaining a sufficient buffer within the confining layer to exclude the lower water bearing
units from production processes.

The natural vertical fracture and jointing patterns within the formation allow for some
communication between the upper and lower aquifer systems, and if the proposed process were
to contact an existing fault that was in communication with two aquifer systems, natural mixing
of those aquifers would have already occurred. However, Chevron would still need to achieve
isolation between the rubblized zone and the aquifers before further action could be initiated, and
attempts at remediation might include the use of specialized cements and polymers, commonly
used in the oil and gas industry, to plug the breach and restore containment. In the event that
containment was lost at any phase of the proposed process, operations would be halted and re-
evaluated to determine the cause of the problem, and to develop a means to minimize the
reoccurrence. The process testing might necessarily be moved to an adjacent area within the
lease parcel in order to prevent the re-opening of the communication channel.

The detection and avoidance of natural vertical fractures within the formation is a key
component of the proposed technology. Should the integrity of the confining layer become
compromised, the process testing would be discontinued, re-evaluated, and mitigated or re-
designed in accordance with the containment mitigations and corrective actions provided in
Chevron’s Response Plan prior to resuming activity. (Chevron’s Response Plan is on file with
the WRFO BLM).

A fundamental aspect of Chevron’s proposed research would involve an analysis of various
methods for preventing the loss of groundwater containment at each phase of the operation. The
loss of containment could occur in a number of ways, and Chevron is currently investigating
ways to remediate potential problems associated with fracturing into a natural fracture or fault
that is in communication with the water bearing intervals; unexpected fracture growth into the
water bearing intervals; and unexpected growth of the heated zone vertically during the retort

phase of the Proposed Action.
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Detection devices, such as tiltmeters and geophones, designed to monitor the fracture network
would allow Chevron to pinpoint problem areas and drill remediation wells into the target zone
to restore containment. In addition, characterization data from laboratory studies would be used
in conjunction with field monitoring data and hydrologic modeling studies to implement a
containment transport model. This model would assess the potential for adverse effects on water
quality associated with various extraction and post-extraction conditions, with and without
various engineering controls to limit groundwater flow through the treatment zone (e.g., grouting
of spent shale and/or over underlying tuff layers). Chevron would utilize the information
gathered from this research and modeling to develop the most effective methods for maintaining,
and/or restoring groundwater containment at all phases of the proposed process, and would
implement the use of such methods if a loss of containment, risk of contamination, or mixing of
aquifer systems seems likely to occur and further containment becomes necessary. Chevron
would consider methods such as grouting, drawdown pumping, or other BLM-approved
containment methods. A more detailed discussion of surface and groundwater management is
presented in the Water Quality section.

Surface Disturbance: Clearing and grading would be performed only to the extent necessary to
allow for safe and efficient construction and operation. Every effort would be made to salvage
root systems, and the ground surface would not be grubbed or cleared of vegetation less than
four inches in height where possible. All new surface disturbances would be located on federal
lands administered by the BLM. The total available area for process testing within the proposed
160-acre lease site is approximately 60 acres, with additional area consisting of approximately 40
acres for process equipment, staging of materials, employee parking, office and lab facilities, and
site security.

A 500-foot buffer zone would be maintained around the proposed lease site, as specified by the
BLM, to prevent process activities from exceeding the 160-acre lease parcel. The maximum
total area of disturbance within the proposed 160-acre lease parcel over the 10-year term of the
lease would be approximately 100 acres. This area includes any necessary relocation of process
facilities, as well as any potential future expansion for technological research and development.

A 25-foot wide by 500-foot long compacted gravel access road would be constructed to provide
entrance to the proposed project site from County Road 69 which cuts through the west side of
the 160-acre lease site. The access road would be entirely within the lease parcel and would not
be subject to additional BLM right-of-way permitting. However, consultation with the Rio
Blanco County Road and Bridge Department, and a Rio Blanco County Special Use License for
access onto County Road 69 would be required. The access road would be constructed in
accordance with BLM/FS Gold Book standards for local roads. The location for access from
County Road 69 is planned to be on fairly flat and level ground, and would not cross any stream
channels or natural drainages and would therefore not require the installation of culverts or any
other runoff diversion devices.

Initial clearing and grading of the proposed site would consist of the removal of vegetation and
topsoil along the access road, in the staging, parking, office and security areas, and in the first of
the four proposed production and injection well layouts (see Figure 2 for proposed facility
layout). Subsequent well pads would be cleared and graded as the drilling and fracturing of
additional process intervals becomes necessary. An additional 20-feet around the test facilities
would be cleared and graded to serve as access and to provide a firebreak around the area. A 6-
foot wire security fence would be installed around the project area for public safety and site

security.
CO1102006120EAwofigures.doc
l 9



Additional surface disturbance outside the 160-acre lease parcel would include a 65-foot wide by
approximately 5,280-foot long (7.88 acres) combined right-of-way (ROW) for power, data and
telephone communications, and a 4-inch natural gas pipeline to provide fuel for the generation of
gases to heat the formation. This ROW would be constructed during the later phases (phase
four) of the proposed project, and would originate from a tap on Kinder Morgan’s Rocky
Mountain Gas Line located at SE/4 of Sec. 33, T2S, R97W. The ROW would be constructed
across the southern section line of section 33 and 32, where it would turn south and enter the
NE/4 of Section 5, T3S, R97W (Chevron’s proposed 160-acre pilot site). The ROW would
follow existing corridors and right-of-way authorizations where possible.  Power and
communication lines would be installed on elevated poles, and the gas pipeline would be
constructed underground from the source line to the point where it would enter the 160-acre
lease tract, after which it would be constructed on short pipeline sections to avoid contact with
the ground and avoid possible corrosion concerns.

The estimated 7.88 acres of surface disturbance associated with the proposed ROW is not
included in the 100-acre estimate for disturbance within the lease parcel and would require an
additional BLM right-of-way permit prior to construction. The proposed ROW would cross
Hunter Creek, located approximately one half mile east of the 160-acre parcel, and would be
constructed in compliance with all Right-of-way permit requirements, BLM Gold Book
standards for pipelines and flowlines, state and local stormwater management regulations, and all
U.S. Army Corps of Engineers Nationwide Permit 12 regulations. Additional BMPs, as outlined
in Chevron’s SWMP, would be implemented to ensure that the potential for erosion and
sediment transport resulting from construction at the banks of the steam channel are minimized.

Power and Water Usage: Portable diesel generators would be used to provide the needed power
during the preliminary phases of Chevron’s proposed RD&D project. The aforementioned
combined ROW for power, communications, and natural gas would be constructed only if the
fracturing phase is considered successful. The power line would be installed on elevated poles
along with communication lines. The natural gas pipeline would be installed underground and
would enter the proposed lease site using the same 65-foot wide combined ROW.

Water consumption for the proposed process would be limited to the use of water to mix
additives and drilling mud, dust suppression, and personnel uses. In-situ shale oil recovery does
not require substantial amounts of water as no spent shale would be brought to the surface. Water
usage would vary with the different phases of the Proposed Action and are estimated to average
between 12 and 13 acre feet per year (see Table 10, Water Quality, Surface and Ground Section,
for estimated water needs per year). The water required for construction and operation of the
Proposed Action would be purchased from local permitted sources and trucked to the site.

The water and power required for operation of the proposed facilities would be approximately
equal to that of a conventional oil and gas drilling operation.

Transportation and Access: The Proposed Action would not create additional access onto BLM
lands; it would, however, increase traffic on existing roadways and contribute to fugitive dust
along the unpaved county roads necessary for access to the site.

Storage and Disposal of Products: The products used onsite would be typical of the products
used in the oil and gas industry (lubricants, diesel fuel, gasoline, lubricating oils, solvents, and
hydraulic fluid), and would be used, stored, and disposed of in accordance with all industry

standards and practices, as well as in compliance with all federal, state, and local regulations.
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Smaller quantities of other materials such as herbicides, paints, and other chemicals would be
used during facility operation and maintenance. Any produced water and/or flush water would
be routed to 500-barrel storage tanks for transport offsite to an appropriate disposal facility.
Spent caustic would be stored in 50-barrel tanks and transported offsite for disposal. No process
wastewater is anticipated in the preliminary phases of the proposed project, but would be
expected in the later phases of the program. Drilling fluid returns would be processed by a
modularized solids control system to minimize spent drilling fluid generation. This system
would produce relatively dry cuttings with minimal associated drilling fluid. The drilled cuttings
and fluids would be collected in plastic lined earthen pits approximately 100 feet by 100 feet
with six feet of usable depth (eight feet deep). One pit for each of the four proposed well
patterns (one producer, four injectors, and 12 groundwater wells) would be anticipated. These
pits would be kept clean and free of oil and other harmful constituents, and would be constructed
in accordance with industry regulations, and BLM/FS Gold Book standards and guidelines, and
would be designed to BLM specifications to deter and/or prevent migratory birds and other
wildlife from accessing the contents.

Used oil would be handled in accordance with 40 CFR 279. A used oil recycler would be
contracted to handle all used oil.

The management, maintenance, and disposal of sanitary wastewaters would be contracted
through local providers. Solid waste products would be stored in closed, animal-proof containers
so0 as not to attract wildlife and to prevent trash from being blown offsite. All solid waste would
be managed, collected, and disposed of in accordance with existing laws and regulations by a
local contract provider. Other waste products would be collected and disposed of in accordance
with existing laws, stipulations, and regulations.

The proposed in-situ process would not include any aboveground retort activities; therefore no
spent shale would be brought to the surface as a waste product.

Gas produced as a result of the proposed process would be burned as fuel or flared. Produced
shale oil would be stored in 100-barrel tanks and transported offsite for processing and
subsequent delivery to consumer markets.

Personnel Requirements: The construction, drilling and fracturing phases of the proposed
project would require from 10 to 100 contractors and employees. This estimate includes survey
crews, equipment operators, rig crews, consultants, materials delivery, pipeline crews,
specialized fracturing contractors, and Chevron technical and supervisory personnel. Personnel
requirements would vary with each phase of the Proposed Action.

Initial site preparation would require a survey crew to establish road, pad, and well locations
within the proposed RD&D lease parcel. Up to 10 contract employees for a period of 2 to 3
weeks would be employed to complete construction of the proposed project facilities. Drilling
rig crews would be brought onsite to extract one or more core samples, and to install
groundwater-monitoring wells and all subsequent injection and production well layouts.
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A contract fracturing crew, consisting of 5 to 8 specialized trucks and operators would be
brought in at various times during the proposed process to facilitate the fracturing phases of the
project. Later phases of development would require a pipeline crew, and approximately 10
contractors would be required to transport and assemble the equipment for storage and separation
of liquid streams. An estimated 20 to 50 CO, tanker trucks would be onsite at various times for
the fracturing and heating process, and Chevron would have a team of 3 to 5 operational and
technical employees operating the facilities for the duration of the proposed project. No more
than 100 employees and contractors would be expected over the life of the RD&D project.
Employees and contractors would likely come from surrounding communities, and few would be
brought in from outside the area. Temporary employee housing would not be anticipated for the
proposed RD&D program, but essential personnel required for extended non-routine testing
and/or process monitoring may be housed in temporary trailers as necessary.

Project Schedule: Chevron’s proposed development sequence (as described above) would be
carried out over time and may, upon approval of the BLM, be necessarily modified as testing
progresses. Provided that the RD&D lease is granted, the phased development of the proposed
pilot program would be expected to begin in the fall of 2006 and last at least through the year
2013. Tentative scheduling and process activities for each phase of the proposed project is
outlined in Table 1 below.

Table 1: Chevron Oil Shale Technology Development Schedule

Phase Description 2006 2007 2008 2009 2010 2011 2012 2013

Phase 1: Site Preparation & Coring Prepare site; Drill core;

Gather seismic and well log data T

Phase 2: Initiate Fractures
Install tiltmeters & Geophones -_—
Install groundwater wells & Develop baseline
Initiate fracturing & rubblization

Phase 3: Locate Fractures —1>
Drill additional wells

Phase 4: Add Fracturing
Install gas injection facilities —
Install gas pipeline; Install electrical feeder
Generate thermal cycling

Phase 5: Heat Formation
Inject hot gas through formation

Phase 6: Produce Shale Oil
Decompose Kerogen & Produce Oil

Phase 7: Heat Integration
Drill new pattern & heat to produce oil —

Surface Facilities: Up to four, 400-foot by 400-foot, compacted gravel pads would be
constructed over the proposed lease term to accommodate drilling rigs, storage tanks, generators
and other process facilities. A single drilling rig would be utilized for the initial core extraction,
and for the subsequent drilling of production and injection wells. The drilling rig would be
temporary and would constitute the tallest, and most visible, structure on the proposed project
site.
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Diesel generators would remain onsite during the first three phases of the operation, after which
these would be replaced by an external power source. The coring, seismic, and fracturing phases
of Chevron’s technology would require storage tanks for fuel, water, and drilling fluids as
needed. Propellant, explosive, and/or proppant materials may be used in the fracturing process.
These materials would be brought onto the site in sealed containers and stored in appropriately
designed facilities in accordance with all federal, state, and local laws and regulations. The
typical project facilities include, but are not limited to the following:

Storage Tanks:
e A 3-foot diameter by 15-foot high gas/liquid separator column.
A 4-foot diameter by 8-foot long oil/water separator.
A 100-barrel shale oil storage tank.
A 500-barrel produced water storage tank.
A 3-foot diameter by 8-foot long caustic treating drum
A 50-barrel fresh caustic and 50-barrel spent caustic storage tank.
A 100-barrel fresh water storage tank.

Additional Equipment:

e A gas generator capable of converting natural gas into inert gas.

e An electrically powered compressor capable of pressuring gas from the pipeline into the
gas generator.

e An air compressor capable of delivering air into the formation for the in-situ combustion
process.

e A heat exchanger for transferring heat from the produced gas.

e A recycle gas compressor capable of recycling the circulating gas from the formation
back to the gas generator.

e A fin fan cooler for condensing the liquids in the hot gases coming out of the heated
formation.

e A 50-foot flare with an ignition system and flame detection instrumentation capable of
burning the noncondensable gases created during unplanned equipment outages.

e Small pumps for transferring the condensed liquid to the oil/water separator and for
transferring the separated oil and water to the respective storage tanks.

e A gas turbine for power generation may be installed depending on gas production and
gas quality rates.

Modular buildings for office space, basic lab facilities, and site security would be installed as the
proposed process proceeds. Portable sanitary facilities would be installed during the initial phase
of the proposed project and would remain onsite for the duration of the proposed project.

Additional Project Design Features: Chevron would obtain construction emissions permits, and
permits for regulated air pollution sources through the Colorado Department of Public Health
and Environment (CDPHE) Air Pollution Control Division (APCD). For any emissions source
with the potential to emit any “criteria” pollutant in excess of 2 tons per year or any ‘“non-
criteria” pollutant in excess of the corresponding limit for that non-criteria pollutant, an Air
Pollution Emissions Notice (APEN) must be submitted to the CDPHE-APCD. Emissions sources
required to file an APEN may also be subject to Construction Permitting requirements as listed
in Colorado Regulation Number 3, Part B; 3). APENs must be updated annually if operating

conditions change, or otherwise expire every five years.
CO1102006120EAwofigures.doc
16



Chevron would comply with all federal and state air quality standards, and would comply with
all county and state permit conditions and stipulations.

Each monitoring, injection, production, and core well would be subject to, and would comply
with, the regulations attached to an Application for Permit to Drill (APD), and the appropriate
Sundry Notice would accompany any associated change.

Chevron would obtain and comply with all permits that may be required for construction and
operation of the RD&D project. See Appendix B for a list of the typical permitting
requirements.

Chevron would develop and submit to the BLM for approval the following plans to encompass
the entire Proposed Action:

e Response Plan to address the remediation response to the potential for hydraulic
fractures in non-aquifer kerogen-rich zones coming into contact with aquifer systems
during implementation of in-situ shale oil recovery processes.

e Fugitive Dust Control Plan outlining provisions for dust control mitigation (such as
watering roads and enforcing speed limits) during construction and operation of the
proposed facilities. In addition, existing lease roads utilized for the proposed project
would be maintained and/or upgraded as necessary to conditions equal to, or better, than
those that existed prior to project-related use.

e Spill Prevention, Control, and Countermeasure (SPCC) Plan designed to help the Project
Manager and all employees to recognize potential spill hazards, prevent spills from
occurring, and to manage spill events should they occur. Devices intended to contain,
control, or divert spills would be maintained and inspected on a regular basis, and
training on the SPCC plan would be required of all employees and contractors.

e Fire Management Plan as an integral part of the overall safety plan that would include
evacuation procedures and designated escape routes. This plan would be consistent with
the WRFO BLM fire management plan in relation to suppression tactics and accepted
practices.

Chevron’s primary concern in all of its operations is to protect people and the environment, and
the company would provide an emergency preparedness and community right-to-know document
to inform the public of the potential hazards associated with the Proposed Action, and to provide
access to information on chemicals stored onsite, their uses, and their effects on the environment.
Chevron would provide Material Safety Data Sheets (MSDS) for all chemicals stored onsite, and
would establish a working emergency action plan in cooperation with local emergency planning
committees. Warning and alarm systems would be coordinated in advance with local residents
to ensure immediate notification in the event of a dangerous situation.
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Post Operation Measures: Following in-situ oil extraction, spent shale in the retort zone would
be expected to contain various potential contaminants, including soluble salts, trace metals, and
residual organics. Adverse effects of these on water quality would be mitigated by reducing the
contaminant mass, decreasing the solubilization rate of contaminants, and/or reducing the rate of
water movement through the spent shale. A number of mitigation measures would be
investigated including, but not limited to:

¢ Flushing of spent shale in-situ with pH and/or Eh adjusted solutions to reduce the mass of
contaminants and to minimize the solubility of key contaminants.

e Injection of pH-buffered grout into the spent shale to control the solubility of specific
contaminants and to reduce the permeability and decrease contaminant fluxes into
overlying and underlying aquifers.

Upon termination of the proposed RD&D lease agreement, Chevron would remove all facilities
from the site, and wells would be abandoned according to sundry notice approval and procedures
outlined in Chevron’s Oil Shale Research, Development, and Demonstration Plan of Operations.
The various types of wells; water monitoring wells, production and injection wells, and tiltmeter
and geophone wells, would be cemented to the surface and/or plugged in compliance with all
federal, state, or local laws and regulations and industry standards. The site would be reclaimed
and returned as near as possible to its natural contours and vegetative state. Surface and
groundwater monitoring would continue until such time as the flow and quality are deemed
satisfactory for abandonment and stabilization.

SUBALTERNATIVES TO THE PROPOSED ACTION

In addition to the proposed action, BLM has analyzed the environmental impacts of the proposed
action with appropriate mitigation measures applied to the project design. The subalternative
mitigation actions are described and analyzed in context of the proposed action in the ‘Affected
Environment and Environmental Consequences’ section.  The analysis assesses the
environmental consequences of the proposed action, enumerates alternative mitigation actions,
and evaluates the consequences of the mitigation. The alternatives mitigation measures, in
addition to the project design features described above are intended to reduce impacts to health
and the human environment and to minimize surface use conflicts. Where no alternatives are
necessary to reduce or minimize impacts (i.e. no impacts are anticipated) to a critical element,
none are analyzed.

A summary of the mitigation measures included in the project design and additional mitigations
in the subalternatives is provided in Appendix A.

NO ACTION ALTERNATIVE

Under the No Action Alternative, the application for lease of BLM-administered lands and
approval of the proposed oil shale RD&D project would be denied. All other valid uses of public
lands would continue under existing authorization or would be considered for approval under the
existing White River Resource Management Plan (RMP).
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Implementation of the No Action Alternative would prevent or postpone the surface and
subsurface environmental impacts associated with the construction and operation of oil shale
RD&D facilities on the 160-acre test site. Chevron would not move forward with its research
and development proposal at this time on the proposed location, and construction would not
occur on BLM-administered lands. None of the impacts associated with the proposed action
would immediately occur under the No Action Alternative. Research into improving technology
to develop this strategic domestic energy resource would be delayed.

The Energy Policy Act of 2005, Public Law 109-58 (H.R. 6), enacted August 8, 2005, directs the
Secretary of the Interior (the Secretary) to complete a programmatic environmental impact
statement (PEIS) for a commercial leasing program for oil shale and tar sands resources on
public lands with an emphasis on the most geologically prospective lands within each of the
states of Colorado, Utah, and Wyoming. Development of the PEIS is occurring simultaneously
to this EA and is a common action across all alternatives. The scope of the PEIS will include an
assessment of environmental, social, and economic impacts of commercially leasing oil shale
and tar sands resources, including foreseeable commercial development activities on BLM-
administered lands located in Colorado, Utah, and Wyoming; discussion of relevant mitigation
measures to address these impacts; and identification of appropriate programmatic policies and
best management practices to be included in BLM land use plans. The PEIS will address land
use plan amendments in the affected resource areas to consider designating lands as available for
commercial oil shale and tar sands leasing and subsequent development activities. The
technology described in the Proposed Action of this EA would not be field tested and refined for
commercial application unless and until the PEIS is complete and Chevron is successful in
securing a commercial lease.

ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL

The BLM considered, but did not analyze in detail, the following alternatives with regard to the
location and technology described in the Proposed Action:

A. Relocating the 160-acre RD&D Lease to another site within the Preference Lease Area;

The preference lease area consists of the contiguous 4,960 acres adjacent to the proposed
160-acre tract. This alternative was not carried forward for detailed analysis. The basis of
the Proposed Action is to provide the opportunity to prove the concept that a specific new
and untested extraction technology will demonstrate an economic, technically feasible
and environmentally acceptable means of recovering potential oil shale energy fuel
resources. Oil shale resources in the Piceance Basin are non-uniform in nature. The
applicant proposed the best site to demonstrate the proof of concept for their project
based on many factors, including: resource potential, technological and environmental
factors. Alternatives that would result in modifications to site location may diminish the
BLM’s ability to advance knowledge of viable recovery technologies, and are
unnecessary since no undue environmental degradation will occur. Site relocation within
the preference area would have substantially similar effects to the analyzed alternatives
and incorporated mitigation, and has been eliminated as a viable proof of concept because
the analysis would be redundant.
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B. Modified technologies or methodologies

Alternatives using modified technologies were considered but not carried forward for
detailed analysis. The basis for the RD&D project is to provide individual companies the
opportunity to prove the concept through a pilot scale demonstration that their specific
lab-tested extraction technology will advance our knowledge of economically recovering
potential oil shale energy fuel resources. It is the applicant’s responsibility to propose the
best methodology to demonstrate the proof of concept for their specific technology for
advancing knowledge for recovering potential oil shale energy fuel resources.

Alternatives that would result in modifications to the technology or methodology could
introduce unknown factors that may affect the RD&D outcome and diminish BLM’s
capacity to meet the purpose of testing this technology. Moreover, given the low level of
impacts identified, there is no reason to believe that a substitute technology or
methodology would reduce the impacts of the action. Accordingly, BLM can analyze a
reasonable range of alternatives without analyzing in detail other methodologies or
technologies.

PLAN CONFORMANCE REVIEW

The Proposed Action and Alternatives are subject to and have been reviewed for conformance
with the following plan (43 CFR 1610.5, BLM 1617.3):

Name of Plan: White River Record of Decision and Approved Resource Management
Plan (ROD/RMP).

Date Approved: July 1, 1997

Decision Number/Page: Pages 2-6

3

Decision Language: “...At the discretion of the Secretary of the Interior, research scale
lease tracts will be considered within lands available for oil shale leasing. Approval of
research tracts will be based on the merits of the technology proposed.”

AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

STANDARDS FOR PUBLIC LAND HEALTH

In February 1997, the Colorado Standards for Public Land Health became effective for all public
lands in Colorado. These standards apply to five categories of resource values: 1) Upland Soils;
2) Riparian Systems; 3) Plant and Animal Communities; 4) Threatened and Endangered Species,
including BLM Sensitive Species; and 5) Water Quality. Standards describe conditions needed
to sustain public land health and relate to all uses of public lands. These findings are located in
specific elements listed below.

20
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CRITICAL ELEMENTS

AIR QUALITY

Affected Environment

The air quality of any region is controlled primarily by the magnitude and distribution of
pollutant emissions and the regional climate. The transport of pollutants from specific source
areas is strongly affected by local topography. In the mountainous western United States,
topography is particularly important in channeling pollutants along valleys by creating upslope
and downslope circulation that entrain airborne pollutants, and by blocking the flow of pollutants
toward certain areas. In general, local effects are superimposed on the general synoptic weather
regime and are most important when the large-scale wind flow is weak.

Topography: Chevron’s proposed oil shale RD&D project is located in the northern portion of
the Piceance Basin, in Rio Blanco County, of northwestern Colorado. The Piceance Basin is
bounded by the Cathedral Bluffs to the west, the Grand Hogback to the east, and the Roan
Cliffs/Colorado River to the south. Approximately 50 miles to the east of the proposed project
area is the large elevated and flattened dome plateau (ranging from nearly 9,000 to over 12,000 ft
MSL) established as the mandatory federal Prevention of Significant Deterioration (PSD) Class I
Flat Tops Wilderness Area. Dinosaur National Monument is located approximately 50 miles to
the northwest of the proposed project area and is considered a State Category 1 Area.

The topography of the Piceance Basin varies from moderately steep mountains, canyons, and
mesas in the north-central and south-central portions, to rolling hills and gently sloping river
valleys in the eastern and western regions. Elevations range from about 6,000 to nearly 9,000
feet.

Climate and Meteorology: The climate of Northwestern Colorado is characterized by low
precipitation, dry air, abundant sunshine, and large diurnal temperature ranges. The proposed
project area is primarily sagebrush steppe and pinion-juniper woodland at elevations from 6,000
to 7,200 feet with average annual precipitation between 13 to 17 inches, and pinion-
juniper/mountain browse at elevations from 6,100 to nearly 9,000 feet with average annual
precipitation 14 to 20 inches.

Temperature and precipitation data obtained from the Western Regional Climate Center (WRCC
2006) for Meeker, Rangely and Glenwood Springs, Colorado, are considered to be representative
of climatic conditions within the proposed project area. However, because elevation, slope, and
aspect affect precipitation and temperatures, the complex terrain results in considerable climatic
variability. Precipitation is typically well distributed throughout the year at nearly one inch per
month, with mid-winter receiving the lowest average amounts (nearly 1 inch) and fall the highest
levels (just under 2 inches). Average temperature and annual precipitation measurements are
presented in Table 2 below.
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Table 2: Climate Data

Average Avera
ge Temperature
Location Temperasi;re Range Range (°F) Iz’&nn.uif: lf:.vera'ge
(°F) July recipitation (in)
January
Meeker, CO 7 to 37 47 to 86 16
Rangely, CO 410 32 56 t0 92 10
Glenwood Springs, CO 12 to 37 51 to 89 17

Representative wind measurements are limited within the Analysis Area. Meteorological data
collected during 2004, adequate to represent local air pollutant dispersion and transport, were
obtained from the Shell Frontier Oil and Gas Bar D monitoring site. These data (combined with
upper air measurements from the Grand Junction Airport) were used to predict potential air
quality impacts using the EPA preferred AERMOD atmospheric dispersion model.

Existing Air Quality: National Ambient Air Quality Standards (NAAQS) have been
promulgated for the purpose of protecting human health and welfare with an adequate margin of
safety. The State of Colorado has adopted the NAAQS, but has established a more stringent
Colorado Ambient Air Quality Standard (CAAQS) for sulfur dioxide (Values listed in Table 3).
The proposed project is located within an area designated as attainment for all criteria pollutants,
indicating that the ambient concentrations of these pollutants are less than the respective
NAAQS/CAAQS (Colorado Air Quality Control Commission, 2005) and that existing air quality
in the region is acceptable for the protection of human health.

Although specific air quality monitoring is not conducted throughout most of the analysis area,
air quality conditions are likely very good, as characterized by few air pollution emission sources
(limited industrial facilities and few residential emissions, primarily from smaller communities
and isolated ranches), good atmospheric dispersion conditions, as well as limited air pollutant
transport into the Project Area, resulting in relatively low local air pollutant concentrations.
Known contributors to existing air pollutant concentrations include the following:

e Exhaust emissions (primarily carbon monoxide [CO] and oxides of nitrogen [NOy]) from
existing natural gas fired compressors, plus gasoline and diesel vehicle tailpipe air
pollutants (CO, NOy, particulate matter less than 2.5 microns in effective diameter
[PM; 5], particulate matter less than 10 microns in effective diameter [PM;o], sulfur
dioxide [SO,], and volatile organic compounds [VOC]).

e Dust (particulate matter) generated by vehicle travel on unpaved roads, windblown dust
from disturbed lands, and very limited road sanding during the winter months.

e Limited transport of air pollutants from emission sources located outside the Project
Area.

The most complete air quality monitoring data available were assembled by URS Corporation,
and are considered to be the best available representation of background air pollutant
concentrations throughout the analysis area. These data (reported in micrograms per cubic meter,
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or pg/m’) were used to define background conditions (presented in Table 3), and include
impacts from existing sources both inside and outside the proposed project area.

The maximum pollutant concentrations are well below applicable NAAQS/CAAQS for most
pollutants, although maximum concentrations of ozone approaching the federal standard have
been observed. Given the episodic nature of observed high ozone levels, their cause is uncertain,
although regional transport or subsidence of stratospheric ozone is possible.

Table 3: Assumed Background Concentrations of Regulated Air Pollutants

Averaging Background PSD Class I PSD Class II
Time" Concentration NAAQS? CAAQS® Increments Increments
Pollutant (ng/m) (ng/m3) (ng/m3) (ng/m’) (ng/m’)
co® 1-hour 1,145 40,000 40,000 NA NA
8-hour 1,145 10,000 10,000 NA NA
NO, ® Annual 9 100 100 2.5 25
Ozone 1-hour © 173 235 235 NA NA
8-hour @ 145 157 157 NA NA
PM..® 24-hour 18 65 65 NA NA
25 Annual 8 15 15 NA NA
PM.. @ 24-hour 41 150 150 8 30
10 Annual 11 50 50 4 17
3-hour 24 1,300 700 25 512
S0, ? 24-hour 13 365 365 5 91
Annual 5 80 80 2 20
Notes: Source: CDPHE-APCD 2006

® Annual standards are not to be exceeded; short-term standards are not to be exceeded more than once per year.
@ National Ambient Air Quality Standards

@ Colorado Ambient Air Quality Standards

@ Data collected by American Soda, Piceance Basin, 2003-2004

® Based on data collected by Southern Ute Indian Tribe at Ignacio, CO

© Data collected by the USDI-National Park Service at Mesa Verde, 2003

™ Based on data collected by the CASTNET Network at Gothic and Mesa Verde, CO, and Canyonlands, UT

® Data collected in Grand Junction, CO (515 Patterson)

© Data collected by Unocal, Piceance Basin, 1983-1984

NA — not applicable

Regulatory Framework: The EPA establishes and revises the NAAQS as necessary to protect
public health and welfare, setting the absolute upper limits for specific air pollutant
concentrations at all locations where the public has access. Although the EPA recently revised
both the ozone and PM; s NAAQS, these revised limits will not be implemented by the Colorado
Department of Public Health and Environment-Air Pollution Control Division (CDPHE-APCD)
until the Colorado State Implementation Plan is formally approved by EPA. Until then, the EPA
is responsible for implementing these revised standards. However, the State of Colorado does
implement and enforce the federal air quality standards for PM;s and 8-hour ozone through
permitting and air quality plans.

Potential development impacts must demonstrate compliance with all applicable local, state,
tribal, and federal air quality regulations, standards, and implementation plans established under
the Clean Air Act (CAA) and administered by the CDPHE-APCD (with EPA oversight). Air
quality regulations require proposed new, or modified existing, air pollutant emission sources
(including the Proposed Action) undergo a permitting review before their construction can begin.
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Therefore, the CDPHE-APCD has the primary authority and responsibility to review permit
applications and to require emission permits, fees and control devices, prior to construction
and/or operation.

In addition, the U.S. Congress (through the CAA Section 116) authorized local, state and tribal
air quality regulatory agencies to establish air pollution control requirements more (but not less)
stringent than federal requirements (such as Colorado’s 3-hour SO, ambient air quality standard).
Additional site-specific air quality analysis would be performed, and additional emission control
measures (including emissions control technology analysis and determination) may be required
by the applicable air quality regulatory agencies to ensure protection of air quality resources.

In addition, under the federal CAA and the Federal Land Policy Management Act (FLPMA), the
BLM can not authorize any activity which does not conform to all applicable local, state, tribal
and federal air quality laws, statues, regulations, standards, and implementation plans.

The existing air quality of the proposed project area is in attainment with all ambient air quality
standards, as demonstrated by the relatively low concentration levels presented above. Given the
project area’s current attainment status, future development projects which have the potential to
emit more than 250 tons per year (or certain listed sources that have the potential to emit more
than 100 tons per year) of any criteria pollutant would be required to submit a pre-construction
PSD Permit Application, including a regulatory PSD Increment Consumption Analysis under the
federal New Source Review and permitting regulations. Development projects subject to the
PSD regulations must also demonstrate the use of “Best Available Control Technology (BACT)
and show that the combined impacts of all applicable sources will not exceed the PSD
increments for nitrogen dioxide (NO,), PM;o, or SO,. The permit applicant must also
demonstrate that cumulative impacts from all existing and proposed sources would comply with
the applicable ambient air quality standards throughout the operational lifetime of the permit
applicant’s project.

A regulatory PSD Increment Consumption Analysis may be conducted at any time by the
CDPHE-APCD or the EPA, in order to demonstrate that the applicable PSD increment has not
been exceeded by all applicable major or minor increment consuming emission sources. The
determination of PSD increment consumption is a legal responsibility of the applicable air
quality regulatory agency (with EPA oversight).

Mandatory federal Class I areas were designated by the U.S. Congress on August 7, 1977,
including those existing wilderness areas greater than 5,000 acres in size and national parks
greater than 6,000 acres in size. All other locations in the country where ambient air quality is
within the NAAQS (including attainment and unclassified areas) were designated as PSD Class
IT areas with less stringent requirements. Also, the CDPHE-APCD has designated Dinosaur
National Monument as a State Category 1 Area, with the same SO, increments as a federal PSD
Class I area. In addition, sources subject to the PSD permit review procedures are required to
demonstrate that impacts to Air Quality Related Values (AQRV) will be below Federal Land
Managers’ Air Quality Related Values Work Group (FLAG) “Limits of Acceptable Change”
(FLAG 2000).

The AQRVs to be evaluated include degradation of visibility, deposition of acidic compounds in
mountain lakes, and effects on sensitive flora and fauna within the PSD Class I areas. For

example, the USDA-Forest Service (FS) White River National Forest Supervisor and Rocky
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Mountain Regional Forester are the Federal Land Managers directly responsible for the lands
within the PSD Class I Flat Tops Wilderness area. Under the Clean Air Act, they are charged
with “... an affirmative responsibility to protect the air quality related values (including
visibility) of any such lands within a Class I area...”

Therefore, most of the Analysis Area is currently designated as PSD Class II, Dinosaur National
Monument is a State Category 1 Area, and the Flat Tops Wilderness Area is protected by more
stringent NO,, PM;, and SO, PSD Class I increment thresholds, as shown above.

The CDPHE-APCD also requires various different pre-construction and operation permits,
including: 1) any emission source with the potential to emit any “criteria” pollutant in excess of 2
tons per year must submit an Air Pollution Emission Notice to CDPHE-APCD; 2) all emission
sources with the potential to emit NOy or CO in excess of 10 tons per year, or 5 tons per year of
PM,, are required to obtain a permit before construction can begin; 3) sources with potential
emissions in excess of 100 tons per year of CO, 40 tons per year of NOy, or 15 tons per year of
PM)y, must also include a new source modeling analysis in their permit application. CDPHE-
APCD modeling guidelines specify the requirements for conducting modeling, including
cumulative analyses; 4) all sources with the potential to emit any “criteria” air pollutant in excess
of 50 tons per year must also provide the opportunity for the public to comment on the permit
application; and 5) a Title V (or part 70) operating permit is required for all sources with the
potential to emit any “criteria” air pollutant in excess of 100 tons per year. Since these pre-
construction and operating permit programs are part of the Colorado State Implementation Plan,
they have been approved (and are therefore enforceable) by the EPA.

This National Environmental Policy Act (NEPA) analysis compares potential air quality impacts
from the proposed project to applicable ambient air quality standards, PSD increments, and
AQRYV impact threshold levels, but it does not represent a regulatory air quality permit analysis.
Comparisons to the PSD Class I and II increments are intended to evaluate a “threshold of
concern” for potentially significant adverse impacts, but do not represent a regulatory PSD
Increment Consumption Analysis.

Environmental Consequences of the Proposed Action

Potential impacts to air quality were analyzed as described below. No days were predicted to
cause a “just noticeable change” in visibility conditions at the mandatory federal Flat Tops PSD
Class I Area from direct air pollutant emissions alone.

Impact Types and Criteria: Potential air quality impacts from the proposed RD&D project
development were analyzed and reported solely under the requirements of NEPA, in order to
assess and disclose reasonably foreseeable impacts to both the public and federal decision
makers before a formal Finding of No Significant Impact (FONSI) is issued. Due to the
preliminary nature of this NEPA analysis, it should be considered a reasonable, but conservative
upper estimate of predicted impacts. Actual impacts at the time of development (subject to air
pollutant emission source permitting by CDPHE-APCD) are likely to be less. Atmospheric
dispersion modeling files used to prepare this analysis are available for review at the WRFO
BLM upon request.

The air quality impact assessment was based on the best available engineering data and
assumptions, meteorological data, and EPA dispersion modeling procedures, as well as
professional engineering and scientific judgment. However, where specific data or procedures
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were not available, reasonable, but conservative assumptions were incorporated. For example,
the air quality impact assessment assumed that the proposed RD&D activities would operate at
full production levels continuously (no “down time”). Therefore, this NEPA analysis assumes a
development scenario which is not likely to actually occur.

The air pollutant dispersion modeling was based on one-year of on-site meteorological data
collected within the Piceance Basin (Bar D station), as well as regional upper atmosphere data
collected at Grand Junction, Colorado. The EPA preferred AERMOD atmospheric dispersion
model was used to predict maximum potential near-field ambient air pollutant concentrations (in
the vicinity of Proposed Action) for comparison with applicable air quality standards and PSD
Class II increments. In addition, similar model analyses for other Oil Shale Research
Demonstration and Development projects, as well as the current ExxonMobil Piceance
Development Project activities, were combined to determine maximum far-field ambient air
pollutant concentrations, atmospheric deposition (acid rain) and visibility impacts at the Flat
Tops Wilderness Area.

The criteria for determining the significance of potential air quality impacts include state, tribal
and federally enforced legal requirements to ensure air pollutant concentrations will remain
within specific allowable levels. These requirements include the NAAQS and CAAQS which set
maximum limits for several air pollutant concentrations, and PSD increments which limit the
incremental increase of specific air pollutants (including NO,, PM;,, and SO;) above legally
defined baseline concentration levels. Where legal limits have not been established, significance
thresholds have been identified for potential atmospheric deposition impacts to sensitive lake
water chemistry and terrestrial ecosystems, and a “just noticeable change” in potential visibility
impacts.

It is important to note that before actual development could occur, the applicable air quality
regulatory agencies (including CDPHE-APCD and EPA) would review specific air pollutant
emissions pre-construction permit applications which examine potential project-wide air quality
impacts. As part of these permits (depending on source size), the air quality regulatory agencies
could require additional air quality impacts analyses or mitigation measures. Thus, before
development occurs, additional site-specific air quality analyses based on actual facility
engineering data would be performed to ensure protection of air quality.

Impacts from both construction and operational activities were considered for Chevron’s
proposed Oil Shale RD&D project. These impacts were compared to applicable ambient air
standards for Class I and II areas showing that significant air quality impacts would not occur
due to the Proposed Action. No violations of applicable state, tribal, or federal air quality
regulations or standards are expected to occur as a result of direct or indirect air pollutant
emissions (including construction and operation).

Potential Construction Impacts: Air quality impacts would occur during construction (due to
surface disturbance by earth-moving equipment, vehicle traffic fugitive dust, drilling activities,
facility construction and vehicle engine exhaust) and production (including power generation,
product and CO, processing, and engine exhausts). The maximum predicted “near-field” air
pollutant concentrations occur close to the Project Area; so close that cumulative impacts from
other facilities within the Piceance Basin would not significantly increase the maximum
predicted “near-field” concentration.
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Air pollutant dispersion modeling was performed to quantify potential reasonable, but
conservative PMy and SO, impacts during construction based on the individual pollutant’s
period of maximum potential emissions. Maximum potential near-field particulate matter
emissions from traffic on unpaved roads and during construction were used to predict the
maximum 24-hour and annual average PM, concentrations. Maximum air pollutant emissions
would be temporary (i.e., occurring only during the construction period). The amount of air
pollutant emissions during construction would be controlled by watering or applying chemical
surfactants to disturbed soils, and by air pollutant emission limits imposed by applicable air
quality regulatory agencies. The control efficiency of dust suppressants was computed at
50 percent during construction (equivalent to 1 to 2 percent surface material moisture content per
EPA guidance). Actual air quality impacts depend on the amount, duration, location, and
characteristics of potential emissions sources, as well as meteorological conditions (wind speed
and direction, precipitation, relative humidity, etc.)

The maximum potential short-term (24-hour) PM, s and PM,, concentrations from construction
activities (including a representative background value of 18 and 41 pg/m’, respectively), would
be 18.5 and 57.8 pg/m’, well below the applicable NAAQS of 65 pg/m’ and 150 pg/m’,
respectively. In addition, predicted particulate matter concentrations would decrease rapidly
away from the emission source. Since these PM;y construction emissions are temporary, PSD
increments are not applicable.

The maximum short-term (3-hour and 24-hour averages) SO, emissions would be generated by
diesel engines used during construction (sulfur is a trace element in diesel fuel). The maximum
modeled concentrations, including representative background values of 24 pg/m’ (3-hour) and 13
ng/m’® (24-hour), would be 29.4 pg/m® (3-hour) and 14.8 pg/m’ (24-hour), well below both the
restrictive Colorado SO, Ambient Air Quality Standard of 700 pg/m’ (3-hour), the 3-hour SO,
NAAQS (1,300 pg/m’), and the 24-hour standards (365 pg/m’). Since these SO, construction
emissions are temporary, PSD increments are not applicable.

The maximum predicted long-term (annual) NO,, PM,y, PM,s, and SO, impacts (including
representative background concentrations) were all predicted during construction to be less than
the applicable ambient air quality standards. The maximum predicted annual NO, concentration
of 12.6 pg/m’ (including a representative background value of 9 pg/m’) would be less than the
CAAQS/NAAQS of 100 ],tg/m3. The maximum predicted annual PM, s and PM;, concentration
of 8.0 and 14.7 pg/m’® (including representative background values of 8 pg/m’ and 11 pg/m’,
respectively) would be less than the CAAQS/NAAQS of 15 pg/m’ and 50 pg/m’, respectively.
The maximum predicted annual SO, concentration of 5.5 pg/m’ (including a representative
background value of 5 ug/m’) would be less than the CAAQS/NAAQS of 80 pg/m’. Chevron
plans to use dust mitigation during construction, and at facility operations and access roads to
minimize fugitive dust emissions.
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Potential Operational Impacts: Air pollutant dispersion modeling was also performed to
quantify potential reasonable, but conservative NO,, PM;y, PM,s, and SO, impacts during
operation, based on the period of maximum potential emissions. Operation emissions would
occur due to power generation, product and CO, processing, and engine exhausts. Chevron
plans to install Non-Selective Catalytic Reduction (NSCR) control on gas fired combustion units,
and to use Tier II or better standards for diesel combustion engines/generators to minimize
impacts resulting from emissions.

As demonstrated in Table 4, all other air pollutants and averaging times associated with
operational activities are also predicted to be well below applicable ambient air quality standards
and PSD Class II increments. As stated previously, all NEPA analysis comparisons to the PSD
Class II increments are intended to evaluate a threshold of concern, and do not represent a
regulatory PSD Increment Consumption Analysis.

Table 4: Predicted Maximum Direct and Total Air Quality Impacts During Operations

Class 11
Pollutant | Averaging Direct Significance | Background Total NAAQS/
Time Concentration Levels Concentration | Concentration | CAAQS
(ng/m") (ng/m3) (ng/m*) (ng/m") (ng/m’)
NO; Annual 13.56 25 9 22.6 100
24-hour 1.29 NA 18 19.3 65"
PM; 5
Annual 0.33 NA 8 8.3 15"
PM,, 24-hour 25.86 30 41 66.9 150
Annual 6.11 17 11 17.1 50
3-hour 25.11 512 24 49.1 700 @
SO, 24-hour 12.05 91 13 25.1 365
Annual 2.31 20 5 7.3 80

Notes:

M Standards for PM, s have not yet been fully implemented
@ CAAQS standard for SO, 3-hour averaging period

Conformance to Existing Plans and Policies: Both the CAA and FLPMA require all federal
activities (whether conducted directly, or approved through use authorizations) to comply with
all applicable local, state, tribal and federal air quality law, statutes, regulations, standards and
implementation plans. Potential development would conform to these requirements, consistent
with existing land use plans.

Unavoidable Adverse Effects:  Some decrease in air quality would occur through
implementation of the proposed project; however, based on the reasonable, but conservative
modeling assumptions, these direct impacts are predicted to be below applicable thresholds.

Irreversible and Irretrievable Effects: Once disturbed lands are re-vegetated, potential air
quality impacts from the proposed Project would cease after the life of the project. Therefore,
there would be no irreversible or irretrievable effects on air quality. Some decrease in air quality
would occur through implementation of the Proposed Action. However, based on the reasonable,
but conservative modeling assumptions, these direct impacts are predicted to be below applicable
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significance thresholds. Once disturbed lands are re-vegetated, potential air quality impacts from
the proposed RD&D project would cease. Therefore, there would be no irreversible or
irretrievable effects on air quality.

Subalternative - Proposed Action with Mitigation

Under this alternative, and in addition to the measures provided in the Proposed Action, the
BLM would require that roads and well locations constructed on soils susceptible to wind
erosion be appropriately surfaced to reduce the amount of fugitive dust generated by traffic and
construction activities. Dust inhibitors (surfacing materials, non-saline dust suppressants, water,
etc.) would be used as necessary on unpaved collector, local and resource roads to prevent
fugitive dust problems. To further reduce fugitive dust, the Operator would establish and enforce
speed limits (15 to 30 mph) on all project-required roads in and adjacent to the project area.

Monitoring: The BLM would require the operator to continue to cooperate with existing
atmospheric deposition and visibility impact monitoring programs. The need for, and the design
of, additional monitoring could include the involvement of the EPA Region 8 Federal Leadership
Forum (EPA 2001) and applicable air quality regulatory agencies. Based upon future
recommendations, operators could be required to cooperate in the implementation of a
coordinated air quality monitoring program.

Environmental Consequences of the Subalternative

No violations of applicable state, tribal, or federal air quality regulations or standards are
expected to occur as a result of direct or indirect air pollutant emissions (including construction
and operation). Fugitive dust impacts to air quality during construction and operation would be
minimized by implementing mitigation measures to manage the sources of fugitive dust. Based
on reasonable, but conservative modeling assumptions, the direct impacts of the Proposed Action
are predicted to be below applicable air quality thresholds, therefore the inclusion of additional
mitigation measures would ensure that the RD&D program was in compliance with all federal air
quality regulations and standards over the life of the project. Some impact to air quality resulting
from fugitive dust would be expected under the Proposed Action and Subalternative, but these
impacts would not exceed any air pollutant emission limits imposed by applicable air quality
regulatory agencies.

Environmental Consequences of the No Action Alternative

If the RD&D leases are not approved, no impacts associated with the Proposed Action would
occur. No violations of applicable state, tribal, or federal air quality regulations or standards are
expected to occur as a result of direct or indirect air pollutant emissions (including construction
and operation).
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AREAS OF CRITICAL ENVIRONMENTAL CONCERN

Affected Environment

The proposed project area is located approximately 4.0 miles southwest of the nearest Area of
Critical Environmental Concern (ACEC). The Dudley Bluffs ACEC, located adjacent to County
Road 5, protects remnant vegetation associations (RVAs): the Dudley Bluffs Bladderpod, and the
Piceance Twinpod. This ACEC would not be sensitive to the vibration, heat, or fugitive dust
generated by traffic and normal construction and operation activities associated with the
Proposed Action.

Environmental Consequences of the Proposed Action

Construction and operation of the proposed RD&D project would not affect Dudley Bluffs or
any other ACEC. Although County Road 5 would be a principle access route to and from the
proposed RD&D site, the road is paved and the fugitive dust generated by project related traffic
would be minimal.

Subalternative - Proposed Action with Mitigation

No mitigation measures are proposed or necessary to reduce impacts to ACECs from the
Proposed Action.

Environmental Consequences of the No Action Alternative

If the RD&D leases are not approved, no impacts associated with the Proposed Action would
occur.

CULTURAL RESOURCES

Affected Environment

The proposed 160-acre RD&D site was inventoried at the Class III (100% pedestrian) level on
March 31 and April 1, 2006. The combined power, communications, and natural gas pipeline
ROW was inventoried on April 24, 2006. The purpose of these studies was to identify and
record all cultural remains over 50 years old within the area of potential impact, and to assess
their significance and eligibility to the National Register of Historic Places (NRHP). (Conner
2006, Compliance Dated 4/10/2006).

Cultural resource inventories must be completed to meet the requirements of the National
Environmental Policy Act of 1969, Executive Order 11593, the National Historical Preservation
Act of 1966 as amended, the Federal Land Policy and Management Act of 1976, the Antiquities
Act of 1906, the Historic sites Act of 1935, the Archaeological and Historic Data Preservation
Act of 1974, the American Indian Religious Freedom Act of 1978, and the Native American
Graves Protection and Repatriation Act of 1990. These laws are concerned with the
identification, evaluation, and protection of fragile, non-renewable evidences of human activity,
occupation, and endeavor reflected in districts, sites, structures, artifacts, objects, ruins, and

CO1102006120EAwofigures.doc
30



works of art, architecture, and natural features that were of importance in human events. These
resources tend to be localized and highly sensitive to disturbance.

The proposed project area is located approximately 45 miles southwest of Meeker, Colorado at
T3S, R97W, Sec. 5NE, 6" principal Meridian. The general topographical setting of the proposed
project area is the north-descending ridge slope between Hunter Creek and Dry Gulch. The
current land use in the area consists of open rangeland, energy development, and seasonal
recreation. The proposed project site is sagebrush grassland with shaley, rocky soils underlain
by the Uintah Formation. The ground visibility is roughly 40 percent due to heavy sagebrush and
grasses and roughly 70 percent in the pinyon-juniper forest area along a portion of the combined
ROW. There was zero percent snow cover at the time of the survey.

A Class I inventory (literature search) was conducted for the cultural resources present within the
proposed RD&D project area, including the combined power, communications, and natural gas
pipeline ROW. File searches were completed through the White River Field Office BLM. The
records search identified several previous cultural investigations within the project area,
including archaeological investigations for the TransCo Natural Gas Pipeline north of the
proposed project, and linear surveys performed in 1981 and 2005 bisecting the northwest
quadrant of the proposed project area and the southwest corner of the 160-acre tract respectively.
Additionally, the West Hunter Reservoir #1 survey was conducted in 1980 northeast of the
project area. The records search identified no known Cultural Resources, and no significant
resources were expected because of the low density of finds by other surveys in the area, and the
open, heavily vegetated, north sloping terrain.

A 100-percent pedestrian cultural resources survey of the proposed project area and associated
ROW was conducted by three archaeologists walking north-south and east-west transects spaced
at 15 meter intervals to cover the areas included in Proposed Action. This Class III inventory
identified no Cultural Resources in the area. The lack of cultural remains in the proposed project
area is attributed to the northeast aspect of the sloping area, and that the area is heavily vegetated
with sagebrush. There is no subsurface potential.

Environmental Consequences of the Proposed Action

Construction, operation, and maintenance of the proposed RD&D facilities would not affect any
known cultural resources.

Subalternative - Proposed Action with Mitigation

Should important cultural resources not visible on the surface be encountered during the
construction of the proposed project facilities, the following measures would be implemented to
modify the Proposed Action to mitigate potential impacts to such resources:

e All persons associated with the project will be informed that they would be subject to
prosecution for knowingly disturbing historic or archaeological sites, or for collecting
artifacts. If historic or archaeological materials are uncovered during any project or
construction activities, activities will stop in the immediate area of the find, and the BLM
Authorized Officer will be immediately contacted. Within five working days, the BLM
Authorized Officer would inform Chevron as to:
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=  Whether the materials appear eligible for the NRHP;

= Mitigation measures that Chevron would likely have to undertake before the site
can be used (assuming in situ preservation is not practicable); and

= The timeframe for the BLM Authorized Officer to complete an expedited review
under 36 CFR 800.11 to confirm, through the State Historic Preservation Office
(SHPO), that the findings of the BLM Authorized Officer are correct and that
mitigation was appropriate.

If the operator wishes, at any time, to relocate activities to avoid the expense of
mitigation and/or the delays associated with this process, the Authorized Officer will
assume responsibility for whatever recordation and stabilization of the exposed materials
may be required. Otherwise, the operator will be responsible for mitigation cost. The
Authorized Officer will provide technical and procedural guidelines for the conduct of
mitigation. Upon verification from the Authorized Officer that the required mitigation
has been completed, the operator will then be allowed to resume construction.

The BLM Authorized Officer will be notified by telephone and with written
confirmation, immediately upon discovery of human remains, funerary items, sacred
objects, or objects of cultural patrimony. Activities will stop in the immediate area of the
find, and the discovery will be protected for 30 days or until notified to proceed in
writing by the BLM Authorized Officer.

Environmental Consequences of the Subalternative

No known cultural resources would be impacted by either the Proposed Action or the
Subalternative. However, it is possible that important cultural resources not visible on the
surface could be encountered during the construction of the project facilities. As a result of the
subalternative mitigation action, safeguards would be put into place to protect important cultural
resources from damage or destruction resulting from construction and excavation, and any
potential unforeseen impacts to cultural resources would be reduced and minimized.

Environmental Consequences of the No Action Alternative

If the RD&D leases are not approved, no impacts associated with the Proposed Action would

occur.

FLOODPLAINS

Affected Environment

Floodplains are defined as the relatively flat area or lowlands adjoining a body of standing or

flowing water that has been, or might be, covered with water. The proposed 160-acre lease tract

is situated on a topographic high on Hunter Ridge and would not affect any floodplain.
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However, the proposed combined ROW for power, communication, and natural gas pipeline
would cross Hunter Creek approximately one half mile east of the proposed 160-acre lease site.
The ROW would be constructed across the southern section line of section 33 and 32, and would
cross Hunter Creek at the NE/4 of Section 4, T3S, R97W.

Hunter Creek is an intermittent stream that is tributary to Piceance Creek, and is part of a larger
drainage network exhibiting trellis to dendritic drainage morphology. Water flow in Hunter
Creek is not constant and is dependent on spring runoff and individual storm events. The creek is
dry for much of the summer months. Based on information gathered from topographic maps
and area surveys, this creek is incised and is contained within a narrow floodplain bordered by
steep banks and outcrops composed of the Green River Formation.

The upland areas along Hunter Creek have a good diversity of species and age class, and consist
of pinyon-juniper vegetation associations with interspersed populations of serviceberry,
mountain mahogany, sagebrush, and some mixed grasses. The banks of Hunter Creek are
sparsely vegetated with sagebrush, mature pinyon-juniper, and similar vegetation found in semi-
arid regions. A change in vegetative dominance occurs at the transition from upland area (trees
and shrubs) to the stream channel (grasses).

The proposed natural gas pipeline would be constructed underground and would cross the
narrow floodplain and stream channel of Hunter Creek.

Environmental Consequences of the Proposed Action

No floodplains would be impacted by construction or operation of RD&D facilities on the 160-
acre lease tract, and no floodplains would be permanently modified or altered from the
construction of the proposed pipeline ROW. The proposed pipeline ROW would remove
vegetation along the upland areas and banks of Hunter Creek, and could increase the potential for
erosion, sediment transport, and bank de-stabilization during construction.

Chevron would obtain and comply with the Army Corps of Engineers Nationwide Permit 12
conditions and all Colorado Department of Public Health and Environment-Water Quality
Control Commission (CDPHE-WQCC) permit requirements. In addition, Chevron’s Stormwater
Management Plan (SWMP) was written to comply with the CDPHE General Permit No. COR
03000 and related Environmental Protection Agency (EPA) National Pollutant Discharge
Elimination System (NPDES) storm water regulations, and includes best management practices
for bank stabilization and erosion control. Chevron would adhere to BLM Gold Book guidelines
for pipelines and flowlines.

Subalternative- Proposed Action with Mitigation

In addition to the implementation of the permitting requirements and stormwater management
BMPs described in the Proposed Action, the BLM would require measures to offset any potential
impacts to floodplains. These measures include:

e Limiting construction equipment working in Hunter Creek to that essential for
clearing, installation, and restoration.
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e Performing routine daily inspections on equipment and vehicles to identify leaks
and initiate corrective actions.

e Managing all soil materials such that erosion and sediment transport are minimized.
¢ Installing structural and/or non-structural erosion controls, as discussed in the Soils
section, for bank stabilization and to minimize the potential for sediment runoff into

surface waters.

e Monitoring surface water quality and flow as discussed in the Water Quality,
Surface and Ground section.

e Revegetating disturbed areas with BLM-approved seed mixes as soon as practical
following disturbance.

e Completing all construction activities at the stream crossing during no-flow period.

e Completing stream crossing within 24 hours if possible.

e Limiting grading, topsoil segregation, and excavation along the stream banks to
only that area required for installation to avoid excessive disruption of soils and the

native seed and rootstock within the soils.

Environmental Consequences of the Subalternative

Temporary impacts to floodplains along Hunter Creek could result from approximately 0.5 acres
of surface disturbance associated with the proposed ROW crossing. Subalternative mitigation,
along with measures described in the Proposed Action and all permit requirements contained
therein, would limit the duration of construction activity, and would ensure that equipment
working at or near the banks of Hunter Creek was limited to only that necessary to complete the
stream crossing. Revegetation of the affected floodplain would restore the natural function and
utility of the floodplain, and the impacts of construction would be temporary.

Environmental Consequences of the No Action Alternative

If the RD&D lease is not approved, no impacts associated with the Proposed Action would
occur.

INVASIVE, NON-NATIVE SPECIES

Affected Environment

Noxious weeds and other invasive plants are considered non-native, undesirable native, or
introduced species that are able to exclude and out-compete desired native species, thereby
decreasing overall species diversity. A noxious weed is commonly defined as a plant that grows
out of place and is competitive and persistent. Invasive plants and noxious weeds often invade
and persist in areas where native vegetation has been disturbed.
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Noxious weeds are a concern to the BLM, the State of Colorado, and Rio Blanco County. The
BLM maintains an active noxious weed management program in cooperation with Rio Blanco
County, private landowners, and BLM land users. A list of noxious weeds compiled from the
BLM White River Field Office, the State of Colorado, and Rio Blanco County weed lists is
presented in Table 5.

State of Colorado List A species are designated by the Commissioner for eradication, List B
species are species that have (or will have) a state noxious weed management plan developed to
stop their spread, and management of List C species is the choice of local jurisdictions (Colorado
Department of Agriculture 2005). The noxious weed species in this list are acknowledged to be
of the most widespread and causing the greatest economic impact in the State of Colorado at this
time.

For Rio Blanco County, nine noxious weed species are identified on List B and are prioritized
for eradication. Rio Blanco County List A noxious weeds are considered by the Rio Blanco
County Weed Advisory Board to be undesirable and are all included on the State of Colorado’s
noxious weed list B. Rio Blanco County has not determined List C species.

The BLM has designated major portions of the White River Resource Area as “weed free zones,”
and the White River Resource Area RMP states that “a key management element” will include
the preventative measures of designating weed-free zones (BLM 1997).
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Table 5: Noxious Weed Species in the White River Resource Area

State of Rio Blanco BLM
Common Name Scientific Name Colorado County WRFO
Black henbane Hyoscyamus niger B A X
Black knapweed Centaurea nigra B A --
Bluebur stickseed Lappula redowski -- -- X
Bull thistle Cirsium vulgare -- -- X
Canada thistle Cirsium arvense A B X
"Common burdock Arctium minus C -- X
(Common mullein Verbascum thapsus C -- X
Dalmatian toadflax Linaria dalmatica B A --
Diffuse knapweed Centaurea diffusa A B X
Field bindweed Convolvulus arvensis C -- X
Halogeton Halogeton glomeratus C -- X
Hoary cress/whitetop |Cardaria draba A B X
Houndstongue Cynoglossum officinale B A X
Leafy spurge Euphorbia esula A B X
Musk thistle Carduus nutans A B X
Perennial pepperweed |Lepidium latifolium B A X
Plumeless thistle Carduus acanthoides B A --
Russian knapweed Centaurea repens A B X
Russian olive Eleagnus angustifolia -- -- X
Scotch thistle Onopordum acanthium and O. tauricum B A --
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State of Rio Blanco BLM
Common Name Scientific Name Colorado County WRFO
Spotted knapweed Centaurea maculosa A B X
Tamarisk/salt cedar  [Tamarix parviflora and T. ramosissima -- -- X
Yellow starthistle Centaurea solstitalis -- -- X
Yellow toadflax Linaria vulgaris A B X

Source: CO Department of Agriculture 2005, Rio Blanco County, BLM 1997.

The proposed 160-acre RD&D lease parcel was inventoried for the presence of any noxious or
invasive weeds on February 27 and 28, 2006 by a WestWater Engineering biologist with
extensive knowledge of the area and the plants that are likely to occur in the region. Only a few
small patches of snow remained on the ground at the time of the survey. The lease tract was
found to be largely free of noxious weeds.

The only species encountered was the common mullein (Verbascum thapsus). The largest patch
was approximately 100 feet by 20 feet and was found just outside the 160-acre parcel in the
bottom of a wash just north of the existing stock reservoir. Another patch of mullein plants was
located in small drainage west of the reservoir, and scattered mullein plants were located along
the bottom of a gully in the eastern half of the lease parcel. No other noxious weed species were
found, and the area surrounding the Proposed Action is relatively free of invasive, non-native
plant species.

Environmental Consequences of the Proposed Action

The sparse number of noxious weeds and cheatgrass within the proposed RD&D site is notable.
The highly productive and diverse native herbaceous understory suggests that the few weed
observations made are an accurate characterization of the site.

The disturbance associated with the Proposed Action could create a noxious weed problem by
importing weed seed on vehicles and equipment or by having suitable conditions present (non-
vegetated disturbed areas) for the introduction of noxious weeds by other vectors. In addition to
noxious weeds, invasive/non-native species such as cheatgrass could also establish on these
areas.

Establishment of noxious or invasive weeds would create problems through seed production in
proportion to the number of plants and the duration of reproduction. Noxious or invasive species
seed production could encourage the spread of these unwanted plants into the adjacent native
plant communities. Increased seed production of noxious or invasive plants could aggressively
compete with, or exclude, desired vegetation during reclamation. The exclusion of native
species could have various environmental effects including a change in fire regimes by
increasing the frequency and severity of fires; a change in the nutrient regime in soils; and
increased soil erosion. Additionally, noxious weeds can also negatively impact plant community
structure by creating, changing the density, or eliminating vegetation layers or canopy cover.
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The invasion of noxious weeds and invasive species has the potential to impact native flora and
fauna through the loss of biodiversity and the loss of habitat and forage quality for wildlife.
These consequences can, in turn, could affect recreational opportunities on BLM lands.

Subalternative - Proposed Action with Mitigation

In addition to the design features identified in the Proposed Action, adverse impacts caused by
invasive, non-native species would be further mitigated by implementing measures to treat
existing infestations, to prevent the introduction and/or expansion of infestations during
construction, and to monitor infestations after construction is complete. Chevron would:

e Revegetate disturbed areas as discussed in the Vegetation section.

e Keep all disturbed areas as free of noxious weeds and undesirable species as practicable
during construction, operation, and reclamation operations.

e Conduct pre-construction field surveys each spring prior to construction to identify
existing noxious weed infestations within the project area.

e Consult with the BLM and local weed agencies to develop treatment strategies for
noxious weed infestations identified during spring surveys.

e Require vehicles and equipment to arrive at the work site clean and free of soil and
vegetative debris capable of transporting weed seeds or other propagules.

e Install wash stations at designated infestation areas if any are identified. Equipment
would be power-washed to remove soil and propagules prior to leaving the infested areas.
Wash station locations will be determined in conjunction with the BLM and local weed
agencies after spring surveys have been completed. Wash water will be contained and
grease traps will be added as required.

e Use certified weed-free erosion control and reclamation materials (e.g., straw bales and
seed mixes).

e Monitor the distribution and density of noxious weeds on the tract, and control and/or
eradicate any new or expanded populations for the life of the RD&D project and

throughout final reclamation.

Environmental Consequences of the Subalternative

Construction activities associated with the proposed RD&D project would result in the cutting,
clearing, and/or removal of existing vegetation within the construction areas. It is anticipated
that up to 100 acres of the proposed lease tract, and approximately 7.88 additional acres for the
combined powerline, communication line, and natural gas pipeline ROW, would be disturbed
over the life of the project. The removal of vegetation and the disturbance of soils during
construction would create optimal conditions for the establishment of invasive, non-native
species that may continue for many years after the initial disturbance.
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Impacts to the native vegetation, visual character, wildlife habitat, soils, and available forage
would be minimized by implementing preventative and remedial noxious weed management and
revegetation measures. Implementing measures to treat existing infestations and to prevent the
introduction of new infestations would inhibit the establishment and expansion of invasive, non-
native species during construction and operation of the Proposed Action. Additional post-
operation monitoring and treatment provisions would further reduce the potential for invasive,
non-native species to establish at the proposed location.

Environmental Consequences of the No Action Alternative

If the RD&D lease is not approved, no impacts associated with the Proposed Action would
occur.

MIGRATORY BIRDS

Affected Environment

The Migratory Bird Treaty Act (MBTA), established in 1918, makes it unlawful to pursue, hunt,
kill, capture, take, possess, sell, purchase, or barter any migratory bird, including the feathers or
other body parts, nests or eggs.

In addition to the MBTA, Executive Order 13186 sets forth the responsibilities of federal
agencies to implement further the provisions of the MBTA by integrating bird conservation
principles and practices into agency activities and by ensuring that federal actions evaluate the
effects of actions and agency plans on migratory birds. Birds protected under the act include all
common songbirds, waterfowl, shorebirds, hawks, owls, eagles, ravens, crows, native doves and
pigeons, swifts, martins, swallows and others A complete list of protected species is found at 50
CFR 10.13.

Similarly, Partners in Flight (PIF) is a cooperative organization that began in 1990 to emphasize
the conservation of birds, and addresses bird species not protected by other existing programs.
PIF is a partnership of federal, state and local government agencies as well as philanthropic
foundations, professional organizations, conservation groups, industry, academic community and
private individuals to which the BLM is a contributing member. PIF strives to improve research
and management of bird species as well as other aspects of conservation.

The area within and surrounding the proposed 160-acre lease parcel is a progression of habitats
beginning with sagebrush flats (proposed 160-acre lease parcel), mature pinyon-juniper along the
banks of Hunter Creek to the east and Dry Gulch to the west, and mountain shrub dominated by
serviceberry on the southern end of Hunter Ridge. These habitat associations present a
possibility that species of migratory birds may forage, roost, breed, nest and/or travel through the

project area. The sagebrush, pinyon-juniper, and mountain shrub communities found in and
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around the proposed project area are known to support a large array of migratory birds that nest
during the months of May through August. However, there are no specialized or narrowly
endemic species known to occupy the proposed project area.

Habitat and nesting records for Birds of Conservation Concern (BCC), as described in the
Colorado Breeding Bird Atlas (Kingery 1998, and references therein) and Colorado Birds
(Andrews and Righter 1992), in the vicinity of the Proposed Action are summarized in Tables 6
and 7 below. Bird identification and taxonomic nomenclature are in accordance with that
applied by the Colorado Breeding Bird Atlas Project.

Table 6: Raptor Species that May be Present in the Project Area

Common Name Scientific Name Habitat & Breeding Records
e Cottonwood riparian to spruce/fir forests, including pinyon-juniper
Cooper’s Hawk Accipiter cooperii woodlands. Nests most frequently in pines and aspen.

e Confirmed breeder in Rio Blanco County.
o High density young, or even-aged, stands of coniferous forest and
deciduous forests of aspen or scrub oak with small stands of

Sharp-shinned Accipiter striatus

Hawk conifers.
e Confirmed breeder in Rio Blanco County.
¢ Diverse habitats including grasslands, pinyon-juniper woodlands
and deciduous, coniferous and riparian forests. Nests in trees
Red-tailed Hawk Buteo jamaicensis (especially cottonwood, aspen, and pines) and on cliffs and utility

poles.
o Confirmed breeder in Rio Blanco County.
e Occupies diverse habitats including riparian, deciduous and
Great horned owl Bubo virginianus coniferous forests with adjacent open terrain for hunting.
e Confirmed breeder in Rio Blanco County.

Table 7: BCC and PIF Species that May be Present in the Project Area

Common Name Scientific Name Habitat and Breeding Records

e Large continuous areas of sagebrush on flat or gently rolling
terrain with open areas in vicinity for leks. Nests in herbaceous
areas within sagebrush.

e Confirmed breeder in Rio Blanco County.

e Mixed pinyon-juniper and coniferous woodlands. Nests in the

Gray flycatcher Empidonax weightii crotch of junipers, pines, and sagebrush.

e Confirmed breeder in Rio Blanco County.

e Open and drier pinyon-juniper woodlands on rocky slopes at the
lower elevation range of pinyon-juniper. Nests in junipers,
especially those with protruding snags.

Greater sage-grouse Centrocercus urophasianus

Gray vireo Vireo vicinior

e Confirmed breeder in Rio Blanco County.
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Common Name Scientific Name Habitat and Breeding Records
¢ Pinyon-juniper woodlands. Nests in pinyon or juniper.

Pinyon jay Gymnorhinus cyanocephalus Lo
e Confirmed breeder in Rio Blanco County.

o Deciduous and riparian forests and pinyon-juniper woodlands
Violet-green swallow Tachycineta thalassina Nests in holes in trees.
e Confirmed breeder in Rio Blanco County.
¢ Pinyon-juniper woodlands. Nest in knotholes and other natural
Juniper titmouse Baeolophus griseus cavities in junipers.
e Confirmed breeder in Rio Blanco County
e Mature pinyon-juniper woodlands. Nests on horizontal branches in
Dendroica nigrescens pinyon or juniper.
e Confirmed breeder in Rio Blanco County.
e Sagebrush and mountain shrublands. Nest on the ground or in very
Green-tailed towhee Pipilo chlorurus low branches.
e Confirmed breeder in Rio Blanco County.
e Sagebrush, desert shrub and mountain shrublands.

Black-throated gray
warbler

Brewer’s sparrow Spizella breweri o

e Confirmed breeder in Rio Blanco County.

o Large contiguous areas of low-elevation big sagebrush or
Sage sparrow Amphispiza belli sagebrush/greasewood shrublands. Nests in sagebrush.

e Confirmed breeder in Rio Blanco County.
Black-Chinned Archilochus ¢ Pinyon-juniper woodlands.
Hummingbird alexandri e Confirmed breeder in Rio Blanco County.

S . Lo e Sagebrush, desert shrub and mountain shrublands.

Virginia Warbler Vermivora virginiae

e Confirmed breeder in Rio Blanco County.
Williamson’s . . ¢ Pinyon-juniper woodlands.
Sapsucker Sphyrapicus thyroideus e Confirmed breeder in Rio Blanco County.

Raptors: Suitable habitat for raptor nests is primarily restricted to exposed rocky cliffs (Red-
tailed hawks) and woodlands with mature stands of pinyon and juniper trees (Sharp-shinned,
Cooper’s hawk and Great horned owls). No suitable habitat exists within the proposed 160-acre
lease tract. However, there are cliff faces along Hunter Creek within 0.5 miles of the tract and
mature pinyon-juniper woodland is the dominant habitat to the north, east, and west of the tract.
No suitable cliffs were observed within Dry Gulch to the east, or within 0.5 miles west of the
tract.

A pedestrian survey of the proposed 160-acre lease parcel and the surrounding areas within a 1/2
mile radius, including Dry Gulch and Hunter Creek, was conducted on February 27 and 28, 2006
by WestWater Engineering wildlife biologists. The area was surveyed again on March 18 using
the Kennedy-Stahlecker-Rinker method. This method requires that an attempt be made to call in
raptors using a loud digital call of a Great Horned Owl. At the time of the survey the call was
played at 21 stations on 4 transects according to BLM WRFO protocol.

Three nests were observed during the February surveys: one Red-tailed hawk nest and two Great
Horned Owl nests.

Red-tailed Hawk: One stick nest was observed on an east facing cliff overlooking Hunter Creek
to the east of the proposed 160-acre lease tract. This nest had been observed first in 2005 and
was in current use at that time.

Great Horned Owl: Two nests were observed in the large pinyons to the northeast of the
proposed lease site. The nests are located within an approximately 15-acre stand of mature
pinyon-juniper. The nests are just a few hundred feet from each other and thus most likely
represent alternate nest sites for one pair and not multiple nesting pairs. Nest identification was

made based on small mammal bones and regurgitated pellets located beneath both nests.
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In addition to the nests found during the February survey, a pair of Red-tailed hawks appeared to
respond to the calls in the Hunter Creek area, and an additional nest, thought to be that of a Red-
tailed hawk, was discovered. This nest was discovered on the east side of Hunter Creek,
approximately 3/4 miles from the nearest boundary line of the proposed lease tract.

No other raptors, including Great horned owls, responded to the calls. Careful re-examination of
the nest sites found during the February survey indicated that no owls were present at the time of
the March survey.

Other Birds of Conservation Concern: No evidence of Greater sage-grouse was discovered
within proposed lease tract. The sagebrush habitat in and around the lease tract is in better range
condition than most low elevation sagebrush habitat. Sagebrush canopies are not closed and
there is a highly productive herbaceous understory. This block of sagebrush habitat is
approximately four miles north of the current designated overall range for Greater sage-grouse
and five miles north of the closest recently documented Greater sage-grouse use on Big Jimmy
Ridge. This vacant habitat on the proposed lease tract is separated from the currently occupied
habitat to the south by considerable unsuitable habitats including pinyon-juniper woodlands,
canyons and numerous smaller draws.

No migratory birds of conservation concern were observed during the surveys. However, a
February survey was not conducive to finding migratory birds that usually do not commence
nesting until May or later. Both the sagebrush and pinyon-juniper habitats appeared suitable for
all of the birds listed in the table above. Birds observed in the area included western blue bird,
robin, scrub jay, nuthatch, chickadee, and raven.

Environmental Consequences of the Proposed Action

Construction and operation of the Proposed Action would result in the disturbance of a total of
approximately 100 acres of sagebrush and less than 4 acres of pinyon-juniper habitat. Although
the Proposed Action would represent an incremental and longer term reduction in the extent of
the habitat associations described, implementation of the Proposed Action would have no
measurable influence on the abundance or distribution of breeding migratory birds at the scale
proposed since sagebrush and pinyon-juniper are generally abundant in this area, and the loss
due to this project would represent a small portion of the habitat suitable for these birds.

Operation of the facility would introduce noise and human activity that may disperse migratory
birds from the area, and could deter these birds from nesting in the immediate vicinity. However,
the current use of County Road 69 for access to the oil and gas operations to the south of the
proposed project has likely already deterred many migratory birds from nesting along this
corridor.

Nesting of raptors and migratory birds may be disrupted should construction activities occur
within 1/4 mile of active nests during the February 1 to August 15 nesting and brooding period
(WRRA RMP/ROD 1997).

The construction of reserve pits for use in drilling operations would introduce a water source that
may attract migratory birds. These pits could pose a threat to migratory birds if not adequately

designed, or if oil and other contaminants were allowed to accumulate on the surface.
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Subalternative - Proposed Action with Mitigation

Under this alternative, in addition to the proposed action, BLM would require the following
mitigation to ensure impacts to migratory birds would be minimized by implementation:

e Conduct follow-up surveys if construction activities do not begin prior to February 1,
2007,

e Minimize, where possible, vegetation clearing while migratory birds are nesting
(February 1 through August 15);

e If reserve pits are deemed necessary on site, ensure that pits are lined, fenced on all four
sides with net-wire, and covered with plastic barrier to exclude both large and small
animals and netted to prevent birds from accessing these pits. Plastic flagging has proven
to be ineffective at deterring migratory waterfowl from using reserve pits for foraging,
resting or as a source of free water. The Operator will notify the BLM via Sundry Notice
of the method that will be used to prevent impacts to migratory birds two weeks prior to
the date when completion activities are expected to begin. The BLM-approved method
will be applied within 24 hours after completion activities have begun.

e All lethal and non-lethal events that adversely affect migratory birds will be reported to a
WRFO Petroleum Engineer Technician and Wildlife Biologist immediately.

No special status species are presently known to occur in the project area. If surveys reveal
special status species to be present, Chevron must comply with the following measures detailed
in Appendix A of the White River Resource Area RMP (1997):

e No development activities are allowed within I/2 mile of identified nest sites of listed,
candidate, or BLM sensitive raptor species (except Bald Eagle and Ferruginous Hawk)
from February 1 through August 15, or until fledging and dispersal of young.
Development activities are allowed from August 16 through January 31;

e No development activities allowed within 1/4 mile of identified nests of other special
status raptor species from February 1 through August 15, or until fledging and dispersal
of young. Development activities are allowed from August 16 through January 31;

e No development is allowed within one (1) mile of identified nests of Ferruginous Hawks
from February 1 through August 15, or until fledging and dispersal of young.
Development activities allowed from August 16 through January 31;

e No surface occupancy within 1/4 mile of an identified nest of an ESA listed, proposed, or
candidate raptor species;

e No surface occupancy within I/8 mile of an identified nest of other special status raptor
species;

These mitigation measures can be exempted, modified, or waived by BLM if conditions warrant
and the decision is documented through an environmental analysis. An exception would suspend
the stipulation on a one time basis. Modifications would temporarily or permanently change the
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language or provision of a stipulation. Waivers are utilized to permanently remove the
stipulation due to changed circumstances. Conditions for granting an exception, modification, or
waiver are described in the Appendix A of the White River Resource Area RMP (1997).

Environmental Consequences of the Subalternative

Vegetation and soil management practices, as discussed in the ‘Subalternative’ portion of the
Vegetation and Soils sections, would guide reclamation efforts to ensure that habitat associations
are restored as near as possible to pre-construction conditions. The mitigation measures
described above would reduce the potential impacts to nesting migratory birds, but may not limit
impacts to unknown nest locations. If previously unknown nests are identified, the subalternative
action would provide for additional mitigation measures to assure that threatened, endangered, or
BLM sensitive species and their nesting sites are avoided.

Mitigation measures employed to preclude migratory birds from accidental interaction with
reserve pits would reduce and/or prevent waterfowl injury and/or mortality resulting from
contact with oil-based drilling fluids stored in open pits. Conservative management measures
designed to prevent bird contact with produced water and drilling and completion fluids that may
expose the birds to acute or chronic toxicity and/or compromise their natural insulation would
greatly reduce the extent of any adverse impacts to migratory birds.

Environmental Consequences of the No Action Alternative

If the RD&D lease is not approved, no impacts associated with the Proposed Action would
occur.

NATIVE AMERICAN CONCERNS

Affected Environment

The American Indian Religious Freedom Act, established in 1978, and the Native American
Graves Protection and Repatriation Act, established in 1990, protect and allow access by Native
Americans to sites that are sacred or have traditional cultural use. Consultation with Native
American groups is required concerning all activities that may affect archaeological resources of
importance to Native Americans. Since many of these sites are subject to desecration by
vandalism and theft, Native American groups do not normally disclose the locations of
traditional use areas and sacred sites.

The WRFO BLM extended an invitation to the Ute Indian Tribe to participate in the
environmental assessment of the proposed oil shale RD&D project on March 16, 2006. The
Tribe declined the invitation on May 12, 2006 as the parcel is neither within, or contiguous to,
the Uintah and Ouray Reservation.

Environmental Consequences of the Proposed Action

No archaeological resources, sacred sites, or traditional cultural use areas are known to occur
within the proposed project area, and no such sites have been identified.

Subalternative - Proposed Action with Mitigation
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If traditional use areas or sacred sites are identified, mitigation measures would be determined in
consultation with the appropriate tribe(s) to ensure protection of any sacred sites.

Environmental Consequences of the Subalternative

There would be no impact unless previously unknown sites are identified by the Native
American groups. In this case, implementation of appropriate mitigation measures to ensure the
protection and/or avoidance of traditional use areas or sacred sites would be negotiated with the
affected Tribe(s).

Environmental Consequences of the No Action Alternative

If the RD&D leases are not approved, no impacts associated with the Proposed Action would
occur.

THREATENED, ENDANGERED, AND SENSITIVE ANIMAL SPECIES
(includes a finding on Standard 4)

Affected Environment

Special Status Species are those for which state or federal agencies afford an additional level of
protection by law, regulation, or policy. Included in this category are federally listed and
federally proposed species that are protected under the Endangered Species Act (ESA), Colorado
State listed species, species that are considered candidates by the FWS, and BLM sensitive
species. The special status wildlife species known to occur in Rio Blanco County, their
associated habitats and protection status are summarized in Table 8.

Table 8: Special Status Wildlife Species Known to Occur in Rio Blanco County

Common Scientific Name Protectli)n May be Affected Habitat Preference
Name Status by Project
Mammals

Semi-arid grasslands and mountain basins; primarily

Black-footed in associations with active prairie dog colonies that

Ferret Mustela nigripes FE, SE No contain suitable burrow densities and colonies of
sufficient size
Canada Lynx Lynx canadensis FT. SE No Douglas fir, spruce fir, and subalpine forests above
7,800 feet elevation
Habitat exists. Primarily at middle elevations of 3900 - 7000' in
Frineed Myois Myotis BS Occupancy within | desert, grassland, and woodland habitats. Roosts in
& y thysanodes the project area is | rock crevices and cliff walls; forages in coniferous

unknown forests and shrublands occurring near open water
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Common Scientific Name Protectn{m May be Affected Habitat Preference
Name Status by Project
Habitat exists.
Townsend’s Corynorhinus Occupancy within | Occupies semi-desert shrublands, pinyon-juniper
. . SC, BS . .
Big-cared Bat townsendii the project area is | woodlands, and open montane forests
unknown
White-tailed Cvnomys leucurus BS No Xeric sites with mixed stands of shrubs and grasses
Prairie Dog y Y in plains, plateaus, desert shrub habitat
Roosts in rock crevices, buildings, caves, mines, and
Habitat exists. in swallows’ nests; forages in riparian areas;
Yuma Myotis Myotis _ BS Occupapcy w1th}n associated w_1th semi-arid canyonlands and mesas at
yumanensis the project area is | lower elevations
unknown
Birds
Nests on cliffs, often near water, forages over
adjacent habitats
American Falco peregrinus
peregrine falcon anatum S¢ No
Nest sites typically occur in proximity to open water
Haliaeetus and are typically found in mature heterogeneous
Bald Eagle FT, ST No stands of multi-storied trees; winter habitat includes
leucocephalus
areas of open water, adequate food sources, and
sufficient diurnal perches and night roosts
Barrow's Bucephala In Colorado, winters on lakes, rivers, estuaries, and
. . BS No
Goldeneye islandica bays
Breeds in marshes, along sloughs, rivers, lakeshores,
Black Tern Chlidonias niger BS No apd 1mpoundments, or in wet meadows., typically in
sites with mixture of emergent vegetation and open
water
Grasslands and mountain parks, usually in or near
. Athene o .
Burrowing Owl - : BS No prairie dog towns. Also uses well-drained, steppes,
cunicularia . X
deserts, prairies and agricultural lands
Open country, primarily prairies, plains and
Ferruginous . badlands; sagebrush, saltbush-greasewood
Hawk Buteo regalis SC, BS No shrubland, periphery of pinyon-juniper and other
woodland and desert habitats
Sagebrush obligate species; inhabits upland
sagebrush habitat in rolling hills and benches;
Greater Sage Centrocercus . . . . -
- SC, BS Yes nesting and brooding occur in meadows in proximity
Grouse urophasianus o s
to water; winter habitat is sagebrush at submontane
elevations
Breeds in prairies and grassy meadows, generally
Long-billed Numenius near water. Nests in dry prairies and moist
- SC, BS No . .
Curlew americanus meadows. Nests on ground usually in flat area with

short grass
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Common Scientific Name Protectn{m May be Affected Habitat Preference
Name Status by Project
Nests on platforms and large cavities in trees, on
Mexican Strix occidentalis FT No ledges, and in caves; found primarily in canyons
Spotted Owl lucida with mixed-conifer forests, pine-oak woodlands, and
riparian areas
Prairie grasslands, arid plains and fields. Nesting
Mountain Charadrius plovers choose short grass prairies grazed by prairie
SC, BS No .
Plover montanus dogs, bison and cattle, and overgrazed tall grass and
fallow fields
Typically nests in mature, old-growth aspen, conifer,
and aspen/conifer mixes. Also nests in mature
Northern - - . . . . . .
Accipiter gentilis BS Yes pinyon-juniper in the Piceance Basin; foraging
Goshawk . . . . .S
habitats include mountain shrub, pinyon-juniper
woodlands, and open habitats
Rolling hills with scrub oak thickets and grassy
Sharo-tailed Tympanuchus glades. As an equivalent to sagebrush, they use
P phasianellus BS No scrub oaks, serviceberries and willows. in Colorado,
Grouse - . .
Columbianus the present population consists of only a few
hundred birds in Douglas County (CDOW, 2005)
Yellow-billed Coccyzus Riparian obligate species; occurs in large tracts of
- FC, SC No > .
Cuckoo americanus cottonwood/willow habitat
White-faced s Marshes, swamps, ponds and rivers, mostly in
Ibis Plegadis chihi BS No freshwater habitats.
Fish
Bluehead Catostomus BS No In Colorado, the species is limited to western slope
sucker discobolus and occurs in the Colorado River basin.
Bonytail Chub Gila elegans FE, SE No Endemlc.to Colprado .Rlver system; main channels
of large rivers with swift currents
Colorado River Oncorhynchus Fpuqd in the_ quo.rado River drainage; the current
. ", SC, BS No distribution is limited to a few, small headwater
cutthroat trout clarki pleuriticus .
streams and lakes in northwest Colorado.
Colorado Ptychocheilus Known from the Colorado River system within
. . - FE, ST No o
Pikeminnow lucius large, swift rivers
Flannelmouth Catc_)syomas BS No In Colorado, the species is limited to western slope
sucker latipinnis and occurs in the Colorado River basin.
Humpback . Endemic to Colorado River system; deep, swift
Chub Gila cypha FE, ST No running rivers with canyon shaded environment
. In Colorado, the flannelmouth is found only in large
Mountain Catostomas . ) . .
SC, BS No rivers in the Colorado River drainage on the western
sucker platyrhynchus
slope
Plains Fundulus BS No Present in the White River in small isolated
topminnow sciadicus populations
Razorback Xyrauchen Endemic to large rivers of the Colorado River
FE, SE No
Sucker texanus system
Occurs in the Colorado River mainstem and larger
Roundtail chub Gila robusta SC, BS No tributaries (e.g., White, Yampa, Dolores, San Juan,

and Gunnison rivers)

Reptiles and Amphibians, and Others
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Common Protection | May be Affected

Scientific Name Habitat Preference

Name Status' by Project
Boreal toad Bufo boreas FC. SE No Marshes, \yet rnea.dows, streams, and lakes
boreas interspersed in subalpine forest
Habitat exists.
Great Basin Spea BS Occupancy within | Mainly sagebrush flats, semi-desert shrublands,
Spadefoot intermontana the project area is | pinyon-juniper woodland
unknown

Rock outcrops, talus slopes, and rocky streambeds,

Habitat exists. . .
X may occur in desert shrub, mountain shrub, and

Midget Faded Crotalus viridis SC, BS Occupa_ncy w1th}n coniferous habitats; entire range lies within the
Rattlesnake concolor the project area is . . .
Green River Formation of Wyoming, Utah, and
unknown
Colorado.
Northern Rana pipiens SC. BS No Perman_ent water and associated moist upland
Leopard Frog vegetation

Source: BLM 2000, USFWS 2006, CDOW 2006.
'FT = Federally Threatened; FE = Federally Endangered; FC = Candidate for federal listing; ST = State Threatened; SE = State Endangered; SC
= State Special Concern (not a statutory category); BS = BLM Sensitive

Field surveys were conducted in March of 2006 by WestWater Engineering wildlife biologists
and found that the proposed 160-acre lease parcel includes no known federally listed animal
species and no preferred habitat for such species. The only federally listed or federal candidate
species known to occur near the proposed project area are Bald Eagles. Based on the absence of
suitable habitat, no other federally listed or federal candidate wildlife species are expected to
occur in the project area. The special status species of concern that may occur in the proposed
project area are the Greater Sage-grouse and the Northern Goshawk. Several species of BLM
Sensitive bats may inhabit the canyons of Hunter Creek and Dry Gulch adjacent to the Proposed
Action, and suitable habitat for the Great Basin Spadefoot and Midget Faded Rattlesnake is
present in the project area, but it is not known whether or not these species inhabit the area.

Because the Proposed Action involves surface disturbing activities that have potential to increase
sediment loads in tributaries to Piceance Creek, Endangered Colorado River Fish are of concern
even though the project location has no habitat suitable for fish and no affect on critical habitats
is anticipated.

The species of concern that have potential to occur within the proposed project area, either as
inhabitants, occasional migrants, or as a rare occurrence are discussed below.

American Peregrine Falcons are rare inhabitants and migrants in the Piceance Basin. Peregrine
falcons forage over large areas in many habitats, and generally inhabit open spaces usually
associated with high cliffs and bluffs overlooking rivers. Some populations are migratory and
travel great distances.

Bald eagles occur in the Piceance Basin from October to March as winter residents and migrants.
Foraging eagles are regularly encountered during winter months, but foraging activities appear to
be widely dispersed and wholly opportunistic. Bald eagles tend to use traditional communal
roosts located in mature trees near open water or perennial streams. In winter, they may also
occur locally in semi-deserts and grasslands, especially near prairie dog towns.

Ferruginous Hawks inhabit grasslands and semi-desert shrublands, and are rare in pinyon-
juniper woodlands. Breeding birds nest in isolated trees, on rock outcrops, on structures and
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power poles, or on the ground. Winter residents concentrate around prairie dog towns. Winter
numbers and distribution fluctuate greatly according to the availability of prairie dogs; when a
local prairie dog population dies off due to plague, hawk numbers decrease drastically. Migrants
and winter residents may also occur in shrublands and agricultural areas.

Northern goshawks generally occur in mature old growth aspen, conifer, or mixed aspen/conifer
forests, and are known to occur in mature pinyon-juniper habitats. This species has been
documented nesting and foraging in suitable habitats in Rio Blanco County, Colorado.

Greater sage grouse are closely associated with large, woody sagebrushes and depend on these
for food and cover during all periods of the year. Large, woody species of sagebrush including
basin big sagebrush, Wyoming big sagebrush, and mountain big sagebrush are used by sage
grouse throughout the year in all seasonal habitats. Sage grouse exhibit consistent breeding
behavior each year on ancestral strutting grounds, referred to as leks. Leks are situated in
relatively open areas with less herbaceous and shrub cover than the surrounding areas, and are
typically surrounded by potential nesting habitat (areas adjacent to relatively dense sagebrush
stands).

Nesting habitats are characterized by sagebrush communities with well-developed horizontal and
vertical diversity. Active nesting sites tend to occur in higher sagebrush density, taller live and
residual grasses, more live and residual grass cover, and less bare ground (Connelly et al. 2004).
Grouse are susceptible to sagebrush community disturbance and destruction, as well as to the
construction of fences, above-ground power lines, and other above-ground structures that may
provide perching or roosting opportunities for raptors. Human activities occurring during
breeding season may disrupt normal use of leks and subsequently affect local breeding success.

Endangered Colorado River Fish (Colorado pikeminnow, humpback chub, razorback sucker,
and bonytail chub) occur downstream of the proposed project area, but the area itself does not
contain any potential habitat. Designated critical habitat for the Colorado pikeminnow and
razorback sucker occurs in the Colorado River from Rifle downstream, including the confluence
with Roan Creek. Designated critical habitat for the humpback chub and bonytail chub occurs
further downstream in the Black Rocks area near the Colorado-Utah border (BLM 2004).
Colorado pikeminnow occur in the White River. The White River downstream from Rio Blanco
Lake, including the confluence with Piceance Creek, is designated critical habitat for all
Colorado River endangered fish species (BLM 1999).

Fringed Myotis occupy a variety of habitats including mid-elevation desert, grass and woodland
habitats, and are found at higher elevations in spruce-fir habitat and in mixed timber of
ponderosa pine, white spruce, and aspen. While this species most often roosts in rock crevices,
caves, and cliff walls, the only studies of maternal roost sites have been associated with
buildings. Although studies are limited, foraging habitats seem to be associated with open water,
including ponds, creeks, and streams (Schmidt 2003). This species is known to occur in
coniferous woodlands and shrublands below 7,500 feet. This species is known to occur in Rio
Blanco County, but its status is listed as rare (NDIS 2004).

Townsend’s big-eared bats occur in many types of habitat, but are often found near forested

areas including semi-desert shrublands, pinyon-juniper woodland, and riparian woodland in
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semi-desert valleys. This species roosts in caves, crevices or abandoned buildings and other
structures, and forages over water, along streams, over springs, and among riparian and shoreline
vegetation. This is a species of dry shrub country, but it appears to be tied closely to water
(NDIS 2005). This species is known to occur in Rio Blanco County.

Yuma Myotis occur in a variety of upland and lowland habitats, including riparian, desert shrub,
and moist woodlands and forests, but are usually found near open water. Nursery colonies are
usually in buildings, caves and mines, and under bridges.

Midget faded rattlesnakes occur in a variety of habitats, from desert shrub to coniferous forests.
These snakes are often associated with rock outcrops, talus slopes, and rocky streambeds.
Midget faded rattlesnakes are known to occupy rocky outcrops of the Green River formation.
They are also found in desert shrub, mountain shrub and coniferous habitats. Little is known
about this species. They hunt nocturnally and reproduce between March and September. The
snake is endemic to western Colorado, Wyoming and eastern Utah (NatureServe, 2005).
Suitable prey includes small mammals, birds, reptiles, and amphibians. No specific information
exists on the presence or absence of this species within the proposed project area.

Great basin spadefoot is a burrowing toad that utilizes sagebrush flats and semi-desert shrubland
as an adult. This species breeds in temporary or permanent lentic habitats and is mostly
nocturnal. No specific information exists on the presence or absence of this species within the
proposed project area.

Environmental Consequences of the Proposed Action

The Proposed Action occurs mainly in sagebrush habitat, and has potential for Greater sage-
grouse use, but is outside the designated overall range for sage grouse. The potential habitat
associated with the Proposed Action is approximately four miles north of the current designated
overall range for Greater sage-grouse and five miles north of the closest recently documented
Greater sage-grouse use. The proposed lease tract is separated from the currently occupied
habitat to the south by considerable unsuitable habitats including pinyon-juniper woodlands,
canyons and numerous smaller draws. There are no known leks on Hunter Ridge or within two
miles of the ridge. The proposed project site was surveyed for signs of sage grouse use on
February 27 and 28, 2006, and no indication of use was found.

American Peregrine Falcons are rare inhabitants and migrants in the Piceance Basin and are
unlikely to occur in the area of the Proposed Action. However, because peregrine falcons forage
over large areas and in many habitats, individuals may occasionally hunt or fly over the proposed
site. The Proposed Action is not likely to affect any American Peregrine Falcons.

The Proposed Action does not include suitable winter roost habitat or nesting habitat for Bald
Eagles. The project site could be within winter forage range for these birds, but the nearest
documented foraging activities are 3 to 5 miles north of the project area. Bald eagles may

occasionally forage over the proposed project site, but are unlikely to occur on a regular basis
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because no prairie dogs or open water, nesting, or roosting habitats are present. The Proposed
Action is not likely to adversely affect foraging Bald Eagles.

The areas surrounding the Proposed Action include suitable nesting habitat for Ferruginous
hawks, but these birds tend to concentrate in areas that have abundant prairie dog populations
and are unlikely to occur due to the lack of any prairie dog colonies in the project area. The
Proposed Action is not likely to adversely affect Ferruginous Hawks.

The areas surrounding the proposed RD&D site include suitable nesting habitat for other raptors
and provide mature pinyon-juniper woodlands that could be considered potential nesting habitat
for the Northern goshawk. Construction of the proposed RD&D facilities/well pads has the
potential to disrupt raptor nesting activities in the surrounding area, but will not remove any
suitable nesting trees (with the exception of the proposed natural gas pipeline and utility ROW
that may remove a minimal amount of suitable pinyon-juniper trees in the area of Hunter Creek).
The current use of County Road 69 and the lack of pinyon-juniper trees of sufficient size within
the 160-acre lease site severely limits the possibility of raptor nesting within this corridor. As a
result, the construction of the proposed RD&D facilities would not be expected to impact raptor
nesting habitat.

Construction of the proposed project facilities would remove up to 100 acres of potential
foraging habitat for the Northern Goshawk. Other possible effects to these birds may include
displacement due to disturbance, changes in winter foraging distribution, as well as indirect
impacts from activities associated with construction and operation of the RD&D facilities and
associated access roads. Impacts would be temporary until revegetation efforts were successful
and native vegetation was restored. The areas surrounding the proposed project provide
adequate foraging ground which would limit the temporary impacts to this species.

The surface waters adjacent to the proposed project area are tributary to Piceance Creek, and
increased sedimentation resulting from surface disturbance associated with the Proposed Action
could affect Colorado endangered fish if not properly mitigated. Chevron’s Stormwater
Management Plan outlines the BMPs to be used to prevent stormwater runoff and sediment
transport into the waters of the state. In addition, Chevron would comply with all Corps of
Engineers (COE) Nationwide Permit 12 conditions for the pipeline and utility crossing at Hunter
Creek. No adverse impact to Colorado endangered fish would be expected.

The proposed 160-acre lease site does not provide suitable habitat for any of the special status
species bats, but areas along Hunter Creek to the east and Dry Gulch to the west may provide
adequate rock crevice and cliff wall roosts, along with adequate mature pinyon-juniper and water
resource requirements for these bats. The occurrence of these bats within the proposed project
area is unknown. Construction and operation of the proposed RD&D facilities would occur
primarily during the daylight hours and would not be expected to have any impact on these bats.

The Proposed Action provides suitable habitat for the Midget faded rattlesnake and Great basin
spadefoot, but it is not known if these species currently occupy the area. Direct impacts could
occur to these, and other, small terrestrial animals from overall habitat loss and direct mortality
by crushing or burial by construction equipment. The Midget faded rattlesnake is fairly mobile,
and secretive, and unless a den site was directly impacted by construction equipment, it would
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not likely be affected by the proposed project activities. Likewise, the nocturnal Great basin
spadefoot would not likely be encountered by daytime construction activities.

Subalternative - Proposed Action with Mitigation

In addition to the proposed action, impacts to special status species would be further minimized
by implementing the following mitigation measures:

The Operator or Operator’s proponent will conduct follow-up raptor surveys if
construction activities do not begin prior to February 1, 2007;

Conduct special status species surveys prior to construction activities to determine which
species clearances may be needed if construction is planned to begin after April 1, 2007,

If reserve pits are deemed necessary on site, ensure that pits are lined, fenced on all four
sides with net-wire, and covered with plastic barrier to exclude both large and small
animals and netted to prevent birds from accessing these pits;

Reclaim reserve pits as soon as possible after use;

Adhere to the requirements of USFWS Biological Opinion and the Colorado River Fish
Species recovery program.

No special status species are presently known to occur in the project area. If surveys reveal
special status species to be present, Chevron must comply with the following measures detailed
in Appendix A of the White River Resource Area RMP (1997):

51

No development activities are allowed within 1/2 mile of identified nest sites of listed,
candidate, or BLM sensitive raptor species (except Bald Eagle and Ferruginous Hawk)
from February 1 through August 15, or until fledging and dispersal of young.
Development activities are allowed from August 16 through January 31;

No development activities allowed within 1/4 mile of identified nests of other special
status raptor species from February 1 through August 15, or until fledging and dispersal
of young. Development activities are allowed from August 16 through January 31;

No development is allowed within one (1) mile of identified nests of Ferruginous Hawks
from February 1 through August 15, or until fledging and dispersal of young.
Development activities allowed from August 16 through January 31;

No surface occupancy within 1/4 mile of an identified nest of an ESA listed, proposed, or
candidate raptor species;
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e No surface occupancy within 1/8 mile of an identified nest of other special status raptor
species;

These mitigation measures can be exempted, modified, or waived by BLM if conditions warrant
and the decision is documented through an environmental analysis. An exception would suspend
the stipulation on a one time basis. Modifications would temporarily or permanently change the
language or provision of a stipulation. Waivers are utilized to permanently remove the
stipulation due to changed circumstances. Conditions for granting an exception, modification, or
waiver are described in the White River Resource Area RMP.

Environmental Consequences of the Subalternative

The construction and operation activities associated with the Proposed Action would potentially
disturb a total of approximately 108 acres of foraging and nesting habitats at the proposed
location, and could dislocate individual animals and re-distribute other animal populations in the
area. Although the Proposed Action would represent an incremental and temporary reduction in
the extent of the habitat associations described, it is not likely to adversely affect any federally
endangered or threatened species, or any BLM sensitive species at the scale proposed since
sagebrush and pinyon-juniper are generally abundant in this area, and the loss due to this project
would represent a small portion of the suitable habitat. Disturbance to individual animals from
construction and operation of the Proposed Action could be avoided by conducting surveys prior
to initiating construction activities, and by observing surface occupancy and timing restrictions if
individuals are located within the area of the Proposed Action. The mitigation measures
identified in this subalternative are designed to reduce the amount and duration of disturbance to
wildlife, and if implemented and adhered to, would appreciably reduce the potential for adverse
impacts to sensitive wildlife species.

Environmental Consequences of the No Action Alternative

If the RD&D leases are not approved, no impacts associated with the Proposed Action would
occ