Final Environmental Impact Statement
for the Bull Mountain Unit Master

Development Plan
Volume I, Environmental Impact Statement

DOI-BLM-CO-S050-2013-0022-EIS

U.S. Department of the Interior
Bureau of Land Management
Uncompahgre Field Office
2465 South Townsend Avenue
Montrose, CO 81401

Phone: (970) 240-5300







United States Department of the Interior
BUREAU OF LAND MANAGEMENT

Southwest District Office

2465 S. Townsend Ave.
Montrose, CO 81401
In Reply Refer To
1792
July 2016

Dear Reader:

Attached for your review is the Final Environmental Impact Statement (EIS) for the Bull Mountain Master
Development Plan (MDP). The United States (US) Department of the Interior, Bureau of Land Management
(BLM), Uncompahgre Field Office (UFO), has received a proposed MDP for natural gas exploration and
development from SG Interests I, Ltd. for the Bull Mountain Unit. The BLM prepared this document in consultation
with cooperating agencies, and in accordance with the National Environmental Policy Act of 1969 (NEPA), as
amended, the Federal Land Policy and Management Act of 1976, as amended, implementing regulations, the BLM’s
NEPA Handbook (H-1790-1), and other applicable law and policy.

The boundaries of the Unit encompass approximately 19,670 acres federal and private oil and gas mineral estate in
Gunnison County, Colorado. The Unit consists of 440 acres of federal surface underlain by federal mineral estate and
administered by the BLM UFO; 12,900 acres of split-estate lands consisting of private surface and federal minerals
administered by the BLM; and 6,330 acres of fee land consisting of private surface and private minerals regulated by
the Colorado Oil and Gas Conservation Commission (COGCC). The Bull Mountain MDP Final EIS and supporting
information is available on the project web site at:

http://www.blin.gov/co/st/en/BLM _Information/nepa/ufo/Bull Mountain EIS.html.

A MDP provides information common to multiple planned wells, including drilling plans, Surface Use Plans of
Operations, and plans for future production; they are typically prepared for a planned cluster of wells and associated
facilities in close proximity, or for multiple in-fill wells scattered throughout an oil and gas Unit or field, and include
information on associated facilities (roads, pipelines, utility corridors, compressor stations, etc.). If the MDP is
approved, this EIS will provide an “umbrella” analysis to which subsequent federal actions proposed within the Unit
(e.g.; APDs) would be tiered for additional NEPA compliance.

In developing the Final EIS, the BLM decision maker selected a combination of various management decisions from
each of the alternatives analyzed in the Draft EIS to create the Preferred Alternative (Alternative D). The Preferred
Alternative proposes a management strategy that best meets the needs of the resources and values in this area under
the BLM multiple-use and sustained-yield mandate. Comments on the Bull Mountain MDP Draft EIS helped to
formulate the Final EIS and Preferred Alternative.

A limited number of the Bull Mountain MDP Final EIS have been printed. Viewing the document electronically
from the project website or from a CD is encouraged. The Bull Mountain MDP Final EIS is available for review at

the following locations during regular business hours:

e Bureau of Land Management, Uncompahgre Field Office, 2465 South Townsend Ave., Montrose, CO 81401


http://www.blm.gov/co/st/en/BLM
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ES.1 OVERVIEW

The United States Department of the Interior, Bureau of Land Management (BLM),
Uncompahgre Field Office, has received a proposed Master Development Plan (MDP) for
natural gas exploration and development from SG Interests I, Ltd. (SGI) for the Bull Mountain
Unit. The Bull Mountain Unit MDP describes the exploration and development of up to 146
natural gas wells, 4 water disposal wells, and associated infrastructure on federal and private
mineral leases. An MDP provides information common to multiple planned wells, including
drilling plans, Surface Use Plans of Operations, and plans for future production. MDPs are
typically prepared for a planned cluster of wells and associated facilities near, or for multiple in-
fill wells scattered throughout, an oil and gas unit or field. They have information on associated
facilities, such as roads, pipelines, utility corridors, and compressor stations.

In 2003 (and updated in 2008), the BLM approved the agreement for the Bull Mountain Unit (the
Unit) to provide for the orderly, planned, and structured development for extraction of the natural
gas resources. “The objective of unitization is to proceed with a program that will adequately and
timely explore and develop all committed lands within the unit area without regard to internal
ownership boundaries.... By effectively eliminating internal property boundaries within the unit
area, unitization permits the most efficient and cost effective means of developing the underlying
oil and gas resources” (Draft BLM Manual, Section 3180-1 Unitization [Exploratory], p. 2-7).

Under terms of the agreement, SGI is required to diligently develop at least two producing wells
per year in order to maintain the Unit designation. This requirement is currently suspended under
an approved Suspension of Operations and Production while this EIS is being prepared.

ES.1.1 Project Setting

The boundaries of the Unit encompass approximately 19,670 acres of federal and private oil and
gas mineral estate in Gunnison County, Colorado. The Unit consists of 440 acres of federal
surface underlain by federal mineral estate and administered by the BLM; 12,900 acres of private
surface with federal mineral estate (split-estate) administered by the BLM; and 6,330 acres of
private surface with private mineral estate (Figure ES-1, Bull Mountain Unit).
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The Unit is in the Colorado River basin, approximately 30 miles northeast of the town of Paonia
and is bisected by State Highway 133. The elevation is approximately 7,400 feet, consisting of
rolling topography in a mountainous region (Figure ES-1). The Unit is dominated by sagebrush
(Artemisia tridentata ssp. vaseyana). The second most common vegetation community is
oakbrush, which is composed of Gambel’s oak (Quercus gambelii), Saskatoon and Utah
serviceberry (Amelanchier utahensis and A. alnifolia), and chokecherry (Padus virginiana),
followed by mixed mountain shrubland. Other vegetation communities are aspen (Populus
tremuloides) woodlands and irrigated pasturelands.

Cattle graze over most of the area during the snow-free months, typically mid-May through mid-
October; sheep graze in spring and fall. In the fall, cattle and sheep gather in portions of the Unit,
coming off grazing allotments on the adjacent Grand Mesa, Uncompahgre, and Gunnison
National Forest. A few residential sites are within the Unit, generally near the State Highway 133
corridor. Further details for the project’s regional setting are described in Chapter 3, Affected
Environment.

ES.2 PURPOSE AND NEED

The BLM’s purpose is to consider the proponent’s request for approval of an MDP to develop
federal fluid minerals in the Bull Mountain Unit. The BLM also must consider its multiple-use
mission. In addition to managing such activities as fluid mineral development, the mission is to
conserve natural, historical, cultural, and other resources on the lands it administers.

The BLM’s need arises from its responsibility under the Federal Land Policy and Management
Act, the Mineral Leasing Act, and other legislation to respond to the applicant’s request. These
acts authorize the development of federal onshore natural gas reserves for supply and economic
stability. Also, the BLM is considering the proposed MDP, which takes into account field
development in total. This is intended to facilitate infrastructure planning and to increase the
orderly development of natural gas resources, consistent with the Energy Policy Acts of 2001
and 2005.

ES.3 RELATIONSHIP TO LAWS, REGULATIONS, AND POLICIES
This environmental impact statement (EIS) is prepared under the authority of and complies with
the following:

e National Environmental Policy Act of 1969 (NEPA), as amended

e Council on Environmental Quality regulations for implementing NEPA (40 Code of
Federal Regulations [CFR], Parts 1500-1508)

e Department of the Interior NEPA regulations (43 CFR Part 46)
e Endangered Species Act of 1973, as amended

e National Historic Preservation Act of 1966

e Department of the Interior and BLM policies (BLM NEPA Handbook H-1790-1 [BLM
2008a])
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The BLM regulates environmental aspects of oil and gas exploration, development, and
production of deposits from federal and Native American leases (43 CFR Part 3162.5-1, and 25
CFR Part 225.4). Exploration and development of federal oil and gas resources by private
industry is under the authority of the following:

e Mineral Leasing Act of 1920

e Mining and Minerals Policy Act of 1970

e National Materials and Minerals Policy, Research, and Development Act of 1980
e Federal Onshore Oil and Gas Leasing Reform Act of 1987

e Various regulations specific to implementing those laws (e.g., 43 CFR 3100)

Onshore Oil and Gas Order Number 1 describes the application requirements for the approval of
all proposed oil and gas exploratory, development, or service wells on federal onshore oil and
gas leases. The Order addresses procedures for processing APDs and the use of best management
practices in lease development, operations in split-estate situations, and defines MDPs including
information on drilling plans, surface use plans of operations, and plans for future production.

ES.4 DECISIONS TO BE MADE
The BLM must decide to do one of the following:

e Approve the Bull Mountain Unit MDP, including the 12-89-7-1 well pad APD, as
proposed

e Approve the plan and APD with modification and mitigation
e Reject the MDP, but still approve the APD with appropriate mitigations
e Reject both the MDP and the APD

Approving the APD as proposed or with mitigation in the Record of Decision (ROD) would
grant SGI a permit to begin well pad, road, pipeline, and facility construction and well drilling
and completion.

Any decisions made in the ROD would provide a blueprint for future anticipated actions; future
ground-disturbing activity and construction would require additional authorizations from the
BLM or COGCC or both. Additional applications and approvals would be required and
additional NEPA analysis may be required prior to BLM making decisions on the applications
(see Section ES.5.1, Requirements for Future NEPA Analysis).

ES.S SCOPE OF ANALYSIS

The scope of analysis encompasses all phases of natural gas field development: siting,
construction, drilling, completion, interim reclamation, production and maintenance, final
wellbore abandonment, and reclamation. The technologies described here are representative of
those most likely to be deployed over the life of the project.
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The analysis areas for well pad locations is shown as 40-acre conceptual circles on maps; this
was done because the exact locations of future well pads is unknown. Additionally, the roads and
pipelines are approximations because no engineering has been done to specifically design road
and pipeline alignments or construction requirements. As these elements of the MDP are
generalizations, approximations, and conceptual analysis areas, the effects analysis in Chapter
4, Environmental Consequences, is generalized to account for all possible scenarios. In this
manner, the BLM is able to analyze future potential energy development on the entire Bull
Mountain Unit.

To address the specifics of developing the 12-89-7-1 APD, the scope of analysis for affected
resources is specific to the location and drilling plan (see Appendix O for the complete APD
package). The BLM conducted an on-site inspection of the well locations and conducted
numerous site-specific studies to define the current condition of resources on location and to
determine the possible effects on those resources. Specialty reports included a Class III cultural
resources survey, a vegetation and wildlife summary report, and baseline water quality
monitoring. All of this information has been incorporated into the EIS and analyzed to ensure
adequate NEPA analysis.

The life of any individual well is estimated to be 40 years; this includes the coal bed natural gas,
shale gas, and water disposal wells, although the actual production years could vary by
individual wells. For purposes of analysis, the BLM therefore assumed that the analysis horizon
for the project would be 50 years. The analysis focuses on the direct, indirect, and cumulative
impacts that could eventually result from activities associated with development of the Unit. This
analysis identifies impacts that may result in some level of change to the resources, regardless of
whether that change is beneficial or adverse.

ES.5.1 Requirements for Future NEPA Analysis

The Bull Mountain Unit MDP EIS programmatic analysis relies on approximate information for
the well pad locations, road alignments, pipeline routes, and other facilities. The purpose of this
is to assess the cumulative resource impacts of SGI’s proposed well development in the overall
Unit area.

If the MDP is approved, this EIS will provide an “umbrella” analysis; future APDs proposed in
the Unit would be analyzed and the resulting document would tier off from this EIS. Approval of
these actions would require additional documentation of NEPA compliance, such as a tiered
environmental assessment, a documentation of NEPA adequacy, or a categorical exclusion.
Categorical exclusions that may apply to some future development activities include those
provided in Section 390 of the Energy Policy Act of 2005, 42 USC 15942(b). Approval would be
subject to the APD process (described in Section 1.6.1, Requirements for Future NEPA
Analysis) and would be in accordance with federal and state oil and gas regulations, Washington
Office Instruction Memorandum 2008-166, the 1989 Uncompahgre Basin RMP, or the future
revised Uncompahgre RMP.

ES.6 SUMMARY OF THE REASONABLY FORESEEABLE DEVELOPMENT SCENARIO

The BLM developed a reasonably foreseeable development scenario (RFDS) for oil and gas
from analyzing past activity, production, and other sources in support of the Uncompahgre RMP
revision (BLM 2012). An RFD scenario provides information about the type and level of oil and
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gas activity and associated disturbance that could occur subsequent to leasing in the
Uncompahgre Field Office planning area. The RFDS is unconstrained by management-imposed
conditions as it is based primarily on geology and historical exploration and development
activity. It provides information necessary to analyze long-term and/or widespread effects that
could result from possible exploration and/or development activities on oil and gas leases. The
RFD is not a decision, and it neither establishes nor implies a “cap” on development. The time
frame used in the Uncompahgre RMP/EIS’s RFDS is from 2010 through 2030. For more details
regarding the cumulative development within the region, see Tables 7a, 7b, 8a, and 8b from the
Reasonably Foreseeable Development Scenario for Oil and Gas for the Uncompahgre Field
Office (BLM 2012).

ES.7 ALTERNATIVES

The goal of developing feasible alternatives is to allow analysis of different combinations of
resource uses and protections to address conflicts among resources and resource uses and meet
the purpose of and need for the project.

The BLM identified a reasonable range of alternatives, including a No Action Alternative (as
required at 40 CFR 1502.14). It also identified the proposed action and a modified action. These
are based on issues, concerns, and opportunities raised in public comments during scoping;
interdisciplinary interaction between resource professionals; and collaboration with cooperating
agencies. Meaningful differences among the three alternatives are described in Tables ES-1 and
ES-2.

The eight phases of the project (siting, construction, drilling, completion, interim reclamation,
production and maintenance, final wellbore abandonment, and reclamation) are uniform across
all alternatives; however, the actions differ as to how the phases would be completed and what
additional environmental protections would be required.

As aresult of public comments, best science, cooperating agency coordination, and internal
review of the Draft EIS, the BLM developed the Final EIS for the Bull Mountain Unit Master
Development Plan. The BLM selected none of the alternatives from the Draft EIS as its Preferred
Alternative; rather, the BLM selected a combination of locations and actions from Alternative B
(the Proposed Action) and Alternative C (BLM Modified Action). Additionally, the BLM
included amendments to the Proposed Action from SGI (revisions to one compressor station
location, inclusion of a wildlife habitat plan, and the addition of the 12-89-7-1 APD). The
Preferred Alternative (Alternative D) focuses on addressing public comments, while continuing
to meet the BLM’s legal and regulatory mandates.

ES.7.1 Alternative A, No Action

Alternative A, No Action, is the only alternative that does not respond to the purpose of and need
for the proposed action; rather it serves as a comparison to the proposed action’s and the
alternatives’ environmental effects (including cumulative effects). Under the No Action
Alternative, the Bull Mountain Unit MDP would not be approved; private mineral estate would
continue to be developed through authorizations approved by the Colorado Oil and Gas
Conservation Commission (COGCC), which regulates and approves private mineral estate
development.
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Summary of Actions by Alternative'

Table ES-1

Alternative B, Proposed

Alternative C, Modified

Alternative D, BLM’s

Phase Action Alternative A, No Action Action Action Preferred Alternative
. 36 new pads on federal 35 new pads on federal 33 new pads on federal
10 new pads on private . ) . . ) . . X .
Well pads mineral estate mineral estate, inclusive of | mineral estate, inclusive of | mineral estate, inclusive of
the 12-89-7-1 APD the 12-89-7-1 APD the 12-89-7-1 APD
26 miles upgrades to 53 miles upgrades to 13 miles upgrades to 14 miles upgrades to
existing roads existing roads existing roads existing roads
Access roads 5 miles new road 16 miles new road 12 miles new road 16 miles new road
) construction construction construction construction
Construction construction rate: 600-800 yards per day
4 miles new collocated 13 miles new collocated 19 miles new collocated 14 miles new collocated
Pipelines with roads with roads with roads with roads
8 miles new cross-country 9 miles new cross-country 0 miles new cross-country | 10 miles new cross-country
1 new overhead electrical 4 new overhead electrical . - 4 new electrical lines, may
. . . . 4 new buried electrical lines .
Electrical lines line lines (collocated with roads) be buried or overhead
(up to 5 power poles) (up to 20 power poles) coriocated With roads (up to 20 power poles)
55 new gas wells 146 new gas wells, inclusive of the one well to be drilled as part of the 12-89-7-1 APD
Gas wells Timeframe
Coal bed methane natural gas — 60 days
Shale and sandstone — 85 days
o Water disposal 1 new water disposal well 4 new water disposal wells
Drilling wells Timeframe: 60 — 120 days
Total wells 56 wells 150 wells
Drilling rate 3 Tier-2 or -3 rigs drilling 3 Tier-2 or -3 rigs drilling 3 Tier-2 or cleaner rigs 3 Tier-2 or cleaner rigs
27 wells per year 27 wells per year drilling 27 wells per year drilling 27 wells per year
Drilling duration 3 years 6 years
Gas wells Well completion duration: 8 — 10 days
Completion Flow testing duration: 25 — 50 days
Water disposal Well completion duration: 8 — 10 days

! Under the BLM’s Preferred Alternative, Alternative D, the operations and development of private minerals described in Alternative A would continue to be
implemented; analysis for the cumulative effects of development under Alternative A and D is discussed in Table 4-1, Summary of Cumulative Actions within
the Unit by Alternative. Alternatives B, C, and D display development and actions that would occur only on federal mineral estate (which falls within the BLM’s
decision-making authority).
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Table ES-1

Summary of Actions by Alternative'

Phase

Action

Alternative A, No Action

Alternative B, Proposed
Action

Alternative C, Modified
Action

Alternative D, BLM’s
Preferred Alternative

wells

Compressor station

1 new screw compressor
station

3 new screw compressor
stations; 1 new multi-engine
compressor station

4 new screw compressor
stations

3 new screw compressor
stations; 1 new multi-
engine compressor station

Remote telemetry No similar action Included as part of the No similar action Included as part of the
Production and | monitoring Wildlife Habitat Plan Wildlife Habitat Plan
Maintenance Workover Years 1-6: one workover every two years per well

estimates Years 7-40: 67 workovers annually

Production: 500 — 3,000 barrels® per day
Produced water — - - - -
management Coal bed methane natural gas-produced water mjected.mto water dlsppsal wells, trucked to disposal location, or recycled
for use in well completions

Drilling Up to 21.3 acre-feet’ 58 acre-feet

Completion Up to 714.3 acre-feet* Up to 2,369.3 acre-feet

Dust abatement Upto 133'2 acre-feet of Up to 52.9 acre-feet of freshwater

reshwater

Water Use and | Source for all uses 30% freshwater and 70% recycled or produced water
Sources Total water usage

Total water: 748.8 acre-
feet
Freshwater: 220.7 acre-feet
Recycled/produced water:
514.9 acre-feet

for drilling and
completion’
(based on source
percentages noted
above)

Total water: 2,480.2 acre-feet
Freshwater: 744.1 acre-feet
Recycled/produced water: 1736.1 acre-feet

* 1 barrel = 42 gallons, standard US oil barrel volume

3 Combined water disposal and gas wells, based on an average of 3,000 barrels per well. Conversion factor is 7,758 barrels per acre-foot.

* Calculated based on assuming 50 percent coal bed natural gas wells and 50 percent shale wells as discussed in the Bull Mountain EA. Water amounts for each
type of well were taken from the Master Drilling Plan in Appendix E. Calculations used number of new gas wells per alternative divided in half for each type of
well (coal bed methane/shale). To estimate the amount of water use per well type, the number of wells was multiplied by the highest amount of water use for that
well type. Water usage totals were added together for a total maximum amount of water usage during completion.

> Amounts were calculated based on adding together the drilling, completion, and dust abatement amounts together. The total was multiplied by 30 percent to
determine the freshwater amount and 70 percent to determine the amount of recycled/produced water that would be used.
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Table ES-2
Summary of Design Features and Mitigation Measures per Alternative

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified Action

Alternative D, BLM’s
Preferred Alternative

Design e Operator committed measures e Operator committed measures e Operator committed measures Operator committed measures
Features o Wildlife Habitat Plan e Appendix C Wildlife Habitat Plan
o Air quality/AQRYV measures Appendix C
¢ Pneumatic requirements Air quality/AQRV measures
¢ Annual construction planning Pneumatic requirements
meeting Annual construction planning
e Order of development plan meeting
¢ Annual reclamation status Order of development plan
report Annual reclamation status
¢ Annual raptor nest surveys report
¢ "4 mile avoidance for raptor Annual raptor nest surveys
nests Y2 mile avoidance for raptor
e Control drainage to avoid nests
wetlands Control drainage to avoid
o Control of noxious weeds wetlands
Control of noxious weeds
Geologic hazards measures
Water quality monitoring
measures
Mitigation e App. C measures e Geologic hazards measures
Measures o Air quality/AQRYV measures
e Geologic hazards measures
July 2016 Final Environmental Impact Statement for the Bull Mountain Unit Master Development Plan ES-9
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Rejection of the MDP under the No Action Alternative would not mean that private mineral
estate would be the only source of development in the Unit. Existing lease rights granted by the
BLM on federal mineral estate would remain in effect; the BLM may consider proposals for
individual APDs on federal mineral estate, for access across federal lands for oil and gas
development, and for production-related activities in the Unit at any time. These additional
individual proposals or applications would be analyzed separately at the time they were received.
While development of the federal leases is foreseeable even in the absence of an MDP, the No
Action Alternative looks at only private mineral estate development in the direct and indirect
analysis. However, because federal mineral estate development is a reasonably foreseeable future
action, the combination of private and federal mineral estate development is analyzed in the
cumulative effects section of Chapter 4, Environmental Consequences.

Based on this, Alternative A is comprised of the following activities:
e Continuation of previously authorized federal authorizations on the existing well pads
e Continued operation of previously authorized private wells targeting private minerals

e Development of new natural gas wells on private surface targeting private minerals that
would be built on new and existing well pads approved through the COGCC

ES.7.2 Alternative B, Proposed Action

Alternative B is largely the same as Alternative A in terms of the phases of development and
actions anticipated to complete construction, drilling, completion, production, and reclamation.
However, this alternative is specific to BLM-administered mineral estate, considering only the
federal mineral estate development within the Unit for purposes of comparison to Alternative A.
If Alternative B were approved, the operations and development of private minerals described in
Alternative A would also likely be implemented. The combination of federal mineral and private
mineral development is analyzed in Chapter 4, Environmental Consequences, under cumulative
effects.

ES.7.3 Alternative C, Modified Action

Alternative C, the Modified Action, is similar to Alternative B in that it considers federal mineral
estate development only. It considers the same number of wells (146) but one less well pad (35).
It also uses different weighting factors in the site selection model to address issues of
development impacts on vegetation resources, water quality, and soil resources, which resulted
in different pad locations. When the GIS analysis was rerun to eliminate areas that would be in
elk critical winter range, one pad with most of its area in elk critical winter range was also
eliminated. The BLM dropped this one pad from consideration to avoid conflicts with
development in critical winter range.

Alternative C provides additional mitigation measures and addresses issues regarding
development impacts on the same resources noted above, as well as wildlife populations and air
quality. Like Alternative B, Alternative C considers only federal mineral estate development, and
if it were approved, the private mineral estate development described in Alternative A likely
would still be implemented. The cumulative effects of federal and private mineral estate
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development is analyzed in the cumulative effects section of Chapter 4, Environmental
Consequences.

ES.7.4 Alternative D, the BLM’s Preferred Alternative

Alternative D, the BLM’s Preferred Alternative, is similar to Alternatives B and C in that it
considers development on federal mineral estate only. It considers the same number of wells
(146) but slightly fewer well pads (33). Alternative D is based on interdisciplinary team
recommendations, environmental consequences analysis of the alternatives in the Draft EIS,
cooperating agency input, and public input on the Draft EIS. This resulted in the following
additions to Alternative D:

e The BLM selected only those roads and pipelines needed to access the pads, thereby
reducing the miles of road and cross-country pipelines constructed. Minimizing cross-
country pipelines was achieved by collocating most pipelines with roads; only those
pipelines that could not follow roads, such as where the road and pipeline were going in
opposite directions, were placed cross country. Roads and pipelines would also be placed
to avoid elk habitat as much as possible.

e The standard will be for closed loop systems to be used to eliminate pits on location and
the release of VOCs, unless, due to resource considerations, impacts could be
demonstrated to be less when using a reserve pit system (no net benefit to using a closed
loop system).

¢ Remote monitoring (remote telemetry) would be applied to locations and facilities to
minimize well monitoring trips throughout the Unit.

e The Proposed Action from SGI would incorporate amendments, including the addition of
the 12-89-7-1 APD, the revised plans for a compressor station outside the Unit, and the
Wildlife Habitat Plan.

e The air quality design features, requirements for baseline water quality monitoring, and
geologic hazards measures would be added.

As for Alternatives B and C, if Alternative D were approved, the operations and development of
private minerals described in Alternative A would still be implemented. The cumulative effects
of the combined private and federal mineral estate development is analyzed in the cumulative
effects section of Chapter 4, Environmental Consequences.

ES.8 SUMMARY OF ENVIRONMENTAL CONSEQUENCES ANALYSIS

The purpose of the environmental consequences analysis in this EIS is to determine and disclose
the potential for significant impacts of the federal action on the human environment. Council on
Environmental Quality regulations for implementing NEPA comprehensively interprets the
“human environment” to include the natural and physical environment and the relationship of
people with that environment (40 CFR 1508.14). The “federal action” is the BLM’s decision
whether to approve the Bull Mountain Unit MDP as proposed, to approve the MDP with
modification and mitigation including the 12-89-7-1 APD, to reject both the MDP and 12-89-7-1
APD, or to reject the MDP but approve the 12-89-7-1 APD. The environmental consequences
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provide the decision maker with the information necessary to compare and contrast the predicted
effects of the proposed action and alternatives and to make a reasoned and informed decision
regarding which alternative or course of action or combination of alternatives should be selected
in the ROD.

Chapter 4 evaluates the likely direct, indirect, and cumulative impacts on the human and natural
environment in terms of environmental, social, and economic consequences that are projected to
occur from implementing the alternatives. Some types of impacts for resources or resource uses
could be confined to BLM-administered lands, such as soil disturbance resulting from
construction activities; some actions may have offsite/indirect impacts on resources on other land
jurisdictions, such as private or state lands, overlying federal mineral estate. An example of the
latter is requirements to protect special status species and cultural resources overlying mineral
resources. Some BLM management actions might affect only certain resources and alternatives.

The impact analysis identifies both enhancing and improving effects on a resource from a
management action, as well as those that have the potential to diminish resource values. See
Tables 2-11, 2-12, and 2-13 for summaries of resource-specific direct and indirect impacts that
could or would result from implementing the alternatives.

ES.9 PUBLIC INVOLVEMENT, CONSULTATION, AND COORDINATION

During the development of this EIS, the BLM consulted and coordinated formally and informally
with other federal agencies, state and local governments, Native American tribes, and the
interested public, in compliance with 40 CFR 1501.7, 1502.19, and 1503 and Department of
Interior regulations 43 CFR 46.435.

The BLM conducted two scoping periods for the Bull Mountain Unit MDP Environmental
Assessment: from October 28 to December 12, 2008, and from September 17 to November 13,
2009. The preliminary environmental assessment was available for a 30-day public comment
period, from March 23 to April 23, 2012. Comments on the proposed action received during the
public scoping period and comments received on the Bull Mountain Unit MDP Preliminary
Environmental Assessment are summarized in the Bull Mountain Scoping Report. It is available
on the project website at http://www.blm.gov/co/st/en/BLM _Information/nepa/ufo/Bull
Mountain_EIS.html.

A Notice of Intent to prepare an EIS was published in the Federal Register on April 3, 2013 (78
Federal Register 20133-20134), as well as provided general information regarding the project
and how to participate in scoping through media outlets, postcards, emails, and its website. A
project newsletter was issued on May 2, 2013, which provided information on the kickoff of the
EIS and future opportunities for public involvement.

ES.9.1 Comments on the Draft EIS

On January 16, 2015, the BLM and EPA published a Notice of Availability in the Federal
Register, which marked the beginning of the formal 45-day public comment period. On January
27,2015, the public comment period was extended for an additional 45 days, ending on April 16,
2015. One open house/listening session was held on February 10, 2015, in Paonia, during the 90-
day comment period.
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The BLM received a total of 565 unique comment letters, forms, and e-mails during the 90-day
public comment period; this resulted in 360 substantive comments. In addition to the unique
submissions discussed above, 83 form letters were submitted.

The 360 substantive comments were categorized into 67 issue statements. The comments
received on the Draft EIS were similar to the issues raised during both the EA and EIS public
scoping periods. They focused primarily on water resources (57), air resources (52), wildlife,
birds, and special status species (49), socioeconomics (40), the Conservation Alternative (38),
general regulatory comments (27), and general NEPA requirements (20). See Table 5-2 for a
complete list of comments by issue category.

All substantive comments, detailed summaries, and responses organized by resource, resource
use, or EIS planning regulation can be found in Appendix N, Response to Comments on the
Draft Environmental Impact Statement. A brief overview of changes to the document is provided
in Chapter 1, Introduction, Section 1.9, Changes between the Draft EIS and Final EIS.

ES.9.2 Cooperating Agencies

A cooperating agency is any federal, state, or local government agency or Native American tribe
that enters into a formal agreement with the lead federal agency to help develop an
environmental analysis or EIS (40 CFR Part 1508.5). Throughout this EIS preparation, the BLM
engaged multiple cooperating agencies and tribes for a broader understanding of their issues and
concerns regarding the Bull Mountain Unit MDP and EIS. Interactions have included periodic
briefings and reviews of preliminary, internal draft EIS text. Cooperating agencies are Region 8
of the US Environmental Protection Agency; the Grand Mesa, Uncompahgre, Gunnison National
Forest; the Delta Conservation District; the Colorado Department of Natural Resources
(including the Division of Parks and Wildlife); the Colorado Department of Public health and
Environment; Gunnison County and Delta County.

Consistent with Section 7(c) of the Endangered Species Act, the BLM consulted with the US
Fish and Wildlife Service (USFWS) regarding potential effects of the project on federally listed
threatened or endangered species or critical habitat. The BLM prepared and submitted to the
USFWS a biological assessment to evaluate the impacts of the preferred alternative on federally
listed threatened and endangered species. For each listed species, the BLM provided a
determination of whether the implementation of the final EIS would affect, adversely affect, not
affect, or have no adverse effect” for the species that were the subject of this consultation. After
reviewing the biological assessment, the USFWS responded with a concurrence memorandum,
dated October 20, 2015, with a finding of “not likely to adversely affect.”

The Draft Bull Mountain Unit MDP EIS was submitted to the Environmental Protection Agency
in accordance with 40 CFR 1506.9. The BLM has contacted and consulted with tribal
governments of Ute Tribe of the Uintah and Ouray Reservation, the Southern Ute Indian Tribe,
and the Ute Mountain Ute Indian Tribe. The BLM remains in contact via phone calls and emails
and by responding to individual requests for additional information or meeting presentations.

The BLM began consultations with the Colorado State Historic Preservation Officer on
September 10, 2013, in accordance with the Protocol for Managing Cultural Resources on Lands
Administered by the Bureau of Land Management in Colorado. The SHPO formally responded
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to the letter on September 19, 2013, expressing interest but no specific concerns. The SHPO did
not submit any formal comments on the Draft EIS.

In addition, the BLM has kept the Southwest Resource Advisory Council informed of the EIS
progress throughout its development, but the council has not had any specific comments or input
during the NEPA process.
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CHAPTER 1
INTRODUCTION

1.1 OVERVIEW

The United States Department of the Interior, Bureau of Land Management (BLM),
Uncompahgre Field Office, has received a proposed Master Development Plan (MDP) for
natural gas exploration and development from SG Interests, Ltd. (SGI) for the Bull Mountain
Unit (the Unit). It includes one application for a permit to drill (APD) for the 12-89-7-1 well
pad.* The Bull Mountain Unit MDP arises from initial studies of the subsurface fluid mineral
reserves and the results of previous natural gas drilling, both of which indicate the potential for
economically viable reserves of natural gas in the area. An MDP provides information common
to multiple planned wells, including drilling plans, surface use plans of operation, and plans for
future production; they are typically prepared for a planned cluster of wells and associated
facilities in close proximity, or for multiple in-fill wells scattered throughout an oil and gas Unit
or field, and include information on associated facilities (e.g., roads, pipelines, utility corridors,
and compressor stations).

The Bull Mountain Unit MDP describes the exploration for and development of up to 146
natural gas wells, 4 water disposal wells, and associated infrastructure on federal and private
mineral leases within a federally Unitized area known as the Unit. Under terms of the Unit
agreement, SGI is required to diligently develop at least two producing wells per year in order to
maintain the administrative structure of the Unit. This requirement is currently suspended under
an approved Suspension of Operations and Production while this environmental impact
statement (EIS) is being prepared. Instead of structuring the development of federal leases as a
series of individual actions, the BLM encourages the use of multi-well development plans to
more effectively manage federal lease development (BLM IM 2005-247).

Additionally, federal unitization allows for placement of wells within the Unit in a logical
fashion without regard to setbacks from committed lease lines in order to minimize road

! SGI submitted the 12-89-7-1 well pad APD and the BLM made an on-site inspection on May 16, 2011. The APD
has been pending since October 25, 2012. SGI has submitted no other APDs nor has the BLM conducted any on-site
inspections for wells, pads, or associated infrastructure in the Unit.
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development, pipelines, and other surface impacts (BLM 2007c); however, the COGCC rule
318.d(3) setback requirements subject to agreements between COGCC and BLM. The objective
of unitization is to proceed with a program that will adequately and timely explore and develop
all committed lands within the Unit area without regard to internal ownership boundaries. By
effectively eliminating internal property boundaries within the Unit area, unitization permits the
most efficient and cost effective means of developing the underlying oil and gas resources (BLM
2013g, pages 2-60).

In 2003, the BLM approved a Unit agreement for the leases within the Bull Mountain area to
provide for the orderly, planned, and structured development of extraction for natural gas
resources. The boundaries of the Unit encompass approximately 19,670 acres federal and private
oil and gas mineral estate in Gunnison County, Colorado. The Unit consists of 440 acres of
federal surface underlain by BLM-administered mineral estate; 12,900 acres of split-estate lands
consisting of private surface and BLM-administered minerals; and 6,330 acres of fee land
consisting of private surface and private minerals regulated by the Colorado Oil and Gas
Conservation Commission (COGCC; Figure 1-2, Bull Mountain Unit).

In split estate situations, the surface rights and subsurface rights (such as the rights to develop
minerals) for a piece of land are owned by different parties. See the BLM’s website on Split
Estate for additional information and details on BLM policies regarding split estate
(http://www.blm.gov/wo/st/en/prog/energy/oil_and_gas/best_management practices/split_estate.
html); see also Legal Responsibilities of BLM for Oil and Gas Leasing and Operations on Split
Estate Land.

A memorandum of understanding was signed by the BLM Colorado State Office, the US
Department of Agriculture, the Forest Service (Forest Service), the Rocky Mountain Region, and
the COGCC dated July 10, 2009. It addresses the application of the COGCC'’s final amended
rules for oil and gas operations to federal lands and minerals (including split-estate lands). The
Memorandum of Understanding facilitates cooperation among the agencies to limit the potential
for redundancy or conflicting regulations among the permitting authorities. However, it
recognizes that each regulatory agency in Colorado must receive permit applications from oil
and gas operators that comply with and include responses to their own specific rules and
regulatory requirements.

In the memorandum of understanding, the parties agree to advise operators to identify and
incorporate applicable standards and practices contained in the COGCC rules into federal APDs,
MDPs, or other requested authorizations related to oil and gas operations so long as such state
standards or practices are at least as stringent as comparable federal standards or practices, in
order to minimize the potential for multiple reviews.

1.1.1 Regional Setting

The Unit is located within the Colorado River basin, approximately 30 miles northeast of the
Town of Paonia, and is bisected by State Highway 133. The elevation is approximately 7,400
feet and consists of rolling topography in a mountainous region (Figure 1-1, Regional Bull
Mountain Unit and Figure 1-2, Bull Mountain Unit). Snow blankets most of the area from mid-
October through mid-May, increasing from an average of a few inches through early December
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to an average high of 5.5 to 6 feet in March (NRCS 2011). South-facing slopes have more winter
melting events, and north-facing slopes retain snow longer and accumulate more snow through
the course of the winter. East and West Muddy Creek, the two main drainages that collect local
surface waters within the Unit, reach their confluence just south and outside of the Unit, where
they form Muddy Creek.

Expansive irrigated hay meadows are generally found in the bottomlands of the East Muddy
Creek basin. Irrigated meadows are also found in the Ault Creek basin at the far western side of
the Unit. There are many irrigation diversions off of the larger creeks, especially on the eastern
side of the Unit. Stock ponds for domestic cattle and sheep grazing occur frequently on the
landscape, and in general retain surface waters throughout the year.

The Unit is dominated by sagebrush (Artemisia tridentata subsp. vaseyana). Oakbrush
communities comprised of Gambel’s oak (Quercus gambelii), Saskatoon and Utah serviceberry
(Amelanchier utahensis and A. alnifolia), and chokecherry (Padus virginiana) are the second
most common, followed by mixed mountain shrubland. Other vegetation communities include
aspen (Populus tremuloides) woodlands and irrigated pasturelands.

Cattle grazing occurs over most of the area during the snow-free months, typically mid-May
through mid-October. Some springtime and fall sheep grazing occurs as well. In the fall, portions
of the Unit are used for gathering cattle and sheep coming off of grazing allotments on the
adjacent Grand Mesa, Uncompahgre, and Gunnison National Forest. A few residential sites are
located within the Unit, generally near Gunnison County Road 265 and the State Highway 133
corridor.

1.2 PURPOSE AND NEED

The BLM’s purpose is to consider the proponent’s request for an MDP and the 12-89-7-1 APD
to develop federal fluid minerals in the Unit, while also considering the BLM’s multiple-use
mission which, in addition to managing activities on federal land such as fluid mineral
development, includes conserving natural, historical, cultural, and other resources on the BLM-
administered lands.

The BLM’s need arises from its responsibilities under the Federal Land Policy and Management
Act of 1976 (FLPMA), the Mineral Leasing Act, and other legislation to respond to the
applicant’s request. To increase the orderly development of natural gas resources consistent with
the Energy Policy Acts of 2001 and 2005, which emphasize the development of domestic natural
gas reserves for supply and economic stability, and to better facilitate the planning of
infrastructure, the BLM is considering the proposed MDP. The MDP takes into account field
development as a whole rather than as individual actions.

1.3 DECISIONS TO BE MADE

The decision to be made by the BLM is whether to approve the Bull Mountain Unit MDP,
including approving the 12-89-7-1 well pad APD, as proposed, to approve the plan and APD
with modification and mitigation, to reject the MDP, or to approve the APD. Approval of the
APD as proposed or with mitigation in the ROD would grant SGI a permit to begin well pad,
road, pipeline, and facility construction and well drilling and completion.
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In the ROD, the BLM decision-maker (i.e., the BLM Southwest District Manager) will
determine the following:

e Whether the Proposed Action and alternatives are in conformance with the applicable
land use plan and programmatic plans developed under NEPA

e Whether the analysis in this EIS is adequate for the purposes of reaching informed
decisions on the Bull Mountain Unit natural gas field development Proposed Action and
alternatives

e Whether to approve the Proposed Action, select a different alternative, or select a
combination of alternatives

The Authorized Officer will also determine what conditions of approval (COAs) will be attached
to the ROD and any individual permits issued after the ROD.

Existing lease rights granted by the BLM on federal mineral estate remain in effect during this
EIS process. The BLM may receive and consider proposals for individual APDs and/or
associated facilities on federal surface land and mineral estate, access across federal lands for oil
and gas development, and production-related activities at any time. These additional individual
actions submitted to the BLM will have separate NEPA analyses at the time they are received.

Any decisions made in the ROD will provide a blueprint for future anticipated actions; future
ground-disturbing activity and construction would require additional authorizations from the
BLM and/or COGCC. Section 1.6.1, Requirements for Future NEPA Analysis, provides
additional details on the process for reviewing future APDs submitted under the MDP.

14 RELATIONSHIP TO BLM PLANS AND POLICIES

1.4.1 BLM National and Statewide Regulations and Policies

This EIS is consistent with the National Environmental Policy Act of 1969 (NEPA), as amended;
the Council on Environmental Quality (CEQ) Regulations for Implementing the Procedural
Provisions of NEPA, outlined in Part 40 of the Code of Federal Regulations (40 Code of Federal
Regulations [CFR] Parts 1500-1508) and Department of the Interior NEPA regulations at 43
CFR 46; Department of the Interior and BLM policies and manuals (BLM 2008); the
Endangered Species Act of 1973 (ESA); and the National Historic Preservation Act of 1966
(NHPA).

Exploration and development of federal oil and gas resources by private industry is under
authority of the Mineral Leasing Act of 1920, as amended; the Mining and Minerals Policy Act
of 1970; the National Materials and Minerals Policy, Research and Development Act of 1980;
the Federal Onshore Oil and Gas Leasing Reform Act of 1987; and various regulations specific
to implementation of those laws (e.g., 43 CFR 3100).

Onshore Oil and Gas Order Number 1 (Order) contains the requirements necessary for the
approval of all proposed oil and gas exploratory, development, or service wells on all federal
onshore oil and gas leases, including leases where the surface is managed by the Forest Service.
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In 2007, the Order was revised to reflect passage of the 1987 Onshore Oil and Gas Leasing
Reform Act and the Energy Policy Act of 2005. Major changes involve procedures for
processing APDs, the use of best management practices (BMPs) in lease development, and
procedures for operating in split estate situations, where privately owned surface overlies
federally owned minerals. The Order also defines master development plans, noting that they
provide information common to multiple planned wells, including drilling plans, surface use
plans of operations, and plans for future production.

In 2015, the BLM released the new rule, Oil and Gas: Hydraulic Fracturing on Federal and
Indian Lands (to be codified in 43 CFR, Part 3160). If and when the rule takes effect, it will
apply to hydraulic fracturing operations on federal minerals. The requirements would not apply
to actions conducted exclusively on private mineral estate.

1.4.2 Conformance with the Current Resource Management Plan

The BLM land use planning decisions for federal lands and minerals within the Unit are
contained in the Uncompahgre Basin RMP (1989). The alternatives are subject to the decisions
in the current RMP. The RMP decision relevant to the Bull Mountain Unit MDP states, “Federal
oil and gas estate will be open to leasing. Seasonal restrictions are required on crucial deer and
elk winter range and on bald eagle hunting habitat to protect crucial deer and elk winter range
and bald eagle hunting habitat from disturbance” (BLM 1989, pages 28 and 32).

All of the alternatives in this EIS are in conformance with the Uncompahgre Basin RMP.

1.4.3 Uncompahgre Resource Management Plan Revision

The BLM is revising its Land Use Plan for the Uncompahgre Field Office. Existing RMP
decisions will remain in effect during the land use plan revision process until the revision is
completed and approved (43 United States Code [USC] 1711- 1712, 43 CFR 1600).

Inventory information and baseline reports developed for the Uncompahgre RMP revision, as
well as those for the Bull Mountain Unit MDP Environmental Assessment (EA, BLM 2012),
were incorporated into this EIS to provide recent and best information available.

15  FEDERAL, STATE, AND LOCAL PERMITTING AND APPROVALS

The Proposed Action and alternatives would be in compliance with various federal, state, and
local laws and regulations, and SGI would procure any required permits or easements (Table
1-1, Federal, State, and Local Permits and Approvals Applicable to the Bull Mountain Unit).

Table 1-1
Federal, State, and Local Permits and Approvals Applicable to the Bull Mountain Unit
Agency Permit, Approval, or Action

Federal Agency

US Army Corps of Engineers Section 404 and 401 permits for compliance with Clean Water Act

NEPA

Approval of the APDs

Sundry notices for construction and other changes

Permits to drill, deepen, or plug back on BLM-administered land
(APD/Sundry Notice process)

US Bureau of Land Management

e o o o (o
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Table 1-1

Federal, State, and Local Permits and Approvals Applicable to the Bull Mountain Unit

Agency

Permit, Approval, or Action

US Bureau of Land Management
(continued)

Right-of-way (ROW) grants and temporary use permits for
pipelines on BLM-administered land outside the Unit

ROW grants for access roads on BLM-administered land outside
the Unit

Authorization for flaring and venting of natural gas on BLM-
administered land

Plugging and abandonment of a well on BLM-administered land
Modifications of and/or exceptions to lease stipulations
Antiquities, cultural and historic resource permits on BLM-
administered land

Paleontological resource use permits

Approval to dispose of produced water on BLM-administered land
Pesticide use permits

Noxious Weed Act enforcement

Initiation of Section 7 consultation with US Fish and Wildlife
Service (USFWS)

Mineral material sales permits

US Department of Justice, Bureau of
Alcohol, Tobacco and Firearms

Explosives user permits

US Environmental Protection Agency —
Region 8

Air quality permits (delegated to Colorado Department of Public
Health and Environment)

Review and comment on major federal actions

Spill Prevention, Control, and Countermeasure Plan
Underground Injection Control permits (delegated to COGCC)

US Fish and Wildlife Service

Migratory Bird Treaty Act and Bald Eagle Protection Act
consultations
Section 7 consultation for compliance with Endangered Species Act

State Agency

Colorado Division of Water Resources
(Office of the State Engineer)

Water well permits
Stream alteration permits
Change in nature of use water applications

Colorado Parks and Wildlife

Coordination regarding impacts on wildlife and state sensitive
species

Compliance with COGCC Rules and Regulations

Consistency with essential elements of wildlife mitigation strategy

Colorado Oil and Gas Conservation
Commission

Coordination on APDs (including Oil and Gas Location
Assessment)

Permits to drill, deepen, or re-enter and operate oil and gas or
disposal wells

Underground Injection Control Permits (delegated by the
Environmental Protection Agency)

Pressure monitoring and well spacing

Disposal facility permits

Permits to flare natural gas

Compliance with safety regulations for oil and gas activities
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Table 1-1
Federal, State, and Local Permits and Approvals Applicable to the Bull Mountain Unit
Agency Permit, Approval, or Action

e Construction Discharge Permit for stormwater discharges during
project construction (according to current stormwater management
plan)

e Coordination with COGCC for Injection Permit Applications

o  Water Well Permit

e Section 401 Clean Water Act water quality certification stream and
wetland crossing.

e Construction dewatering permits

e  Stream alteration permits

e Solid and hazardous waste control

Colorado Department of Public Health
and Environment, Division of Water

Quality

e Air Quality Permits and Air Pollutant Emissions Notices (including
delegations from the Environmental Protection Agency)
for stationary and portable sources

e Approval orders and permits for compressors and other stationary
emissions sources

e Air quality permits to construct

e New Source Review permits

e Fugitive dust control

Colorado Department of Public Health
and Environment, Division of Air

Quality

e  Access permits for access to and from State Highway 133

e  Utility, relocation, and special use permit for work in the highway
ROW
Oversize/overweight vehicle permits for use of state highway

e Approval of construction and operation of natural gas pipelines

e  Permits for encroachment and for crossing state roads

Colorado Department of Transportation

Colorado Water Court Division 4 e  Water Augmentation Plan

Local Government

Gunnison County Land Use Resolution

Application for an Oil & Gas/land use change permit
Performance/utilization bond

Driveway permits for county road access

Permits for use of County Road 265 for overweight/oversize
equipment

County zoning/land use plan consultation

Special use and conditional use permits
Encroachment permits

Road conditional use and opening permits

Solid waste disposal permits

Construction permits and licenses

Colorado Noxious Weed Act enforcement

Gunnison County

e 6 o o o o o

Source: BLM 2012; Gunnison County 2013.

1.6 SCOPE OF ANALYSIS

The BLM has addressed the requisite resource issues (as defined from internal and external
scoping as well as from comments on the Draft EIS) at a programmatic level and on the site-
specific level for the proposed 12-89-7-1 APD.

All phases of natural gas field development are included in the scope of the analysis. These are
siting, construction, drilling, completion, interim reclamation, production and maintenance, final
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wellbore abandonment, and reclamation. The technologies described here are representative of
those most likely to be deployed over the life of the project.

The analysis areas for well pad locations is shown as 40-acre conceptual circles on maps to
account for not knowing the exact locations of future well pads. Additionally, the roads and
pipelines are approximations, because no engineering has been done to specifically design road
and pipeline alignments or construction requirements. Because these elements of the MDP are
generalizations, approximations, and conceptual analysis areas, the effects analysis in Chapter 4,
Environmental Consequences is generalized to account for all possible scenarios. In this manner,
the BLM is able to analyze future potential energy development on the entire Bull Mountain
Unit.

To address the specifics of developing the 12-89-7-1 APD, the scope of analysis for affected
resources is specific to the location and drilling plan (see Appendix O for the complete APD
package). The BLM conducted an on-site inspection of the well location, and numerous site-
specific studies were conducted to define the current condition of resources on location and to
determine possible effects on those resources. Specialty reports included a Class 111 cultural
resources survey, a vegetation and wildlife summary report, and baseline water quality
monitoring. All of this information has been incorporated into the EIS and analyzed to ensure
adequate NEPA compliance.

For the purposes of analysis, the life of any individual well is estimated to be 40 years and the
analysis horizon for the project would be 50 years. This includes all oil and gas wells and water
disposal wells, although the actual production years may vary for individual wells. The analysis
focuses on the direct, indirect, and cumulative impacts that could eventually result from activities
resulting from the actions presented in the alternatives. This analysis identifies impacts that may
result in some level of change to the resources, regardless of whether that change is beneficial or
adverse.

Information provided within the environmental consequences section provides the decision-
maker with the information necessary to compare and contrast the predicted effects of the
Proposed Action and alternatives and make a reasoned and informed decision regarding which
alternative or combination of actions should be selected in the ROD.

1.6.1 Requirements for Future NEPA Analysis

If the BLM decides to approve SGI’s proposed Bull Mountain Unit MDP or a modified
alternative to it, the exact locations of wells, roads, pipelines, and other facilities would be
determined when those wells or facilities are proposed for drilling or construction as part of an
APD. The BLM would be required to review and act on the APD, which includes the surface use
plans of operation (SUPOs) and site-specific subsurface drilling plan (see Appendix O for a
complete APD package). Submission and approval of such applications are required before the
surface is disturbed. Siting of these locations would be subject to the APD process described
below and the design features and conditions of approval (COAs) adopted in the ROD for this
EIS, plus any BMPs the BLM determines are necessary to reduce adverse effects.

An operator can initiate the APD process either by filing an APD or a notice of staking (NOS).
The NOS consists of an overview of the operator’s proposal, including a location map and a
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sketched site plan. The detailed information required to be submitted for each APD is identified
in Onshore Oil and Gas Order No. 1 and 43 CFR 3162.3.

The BLM is responsible for approving a project proponent’s APD, including both the SUPO and
subsurface drilling plan, and for applying appropriate mitigation measures, or COAs, for affected
resources on BLM-administered lands or minerals.

Before approving an APD, the BLM must comply with NEPA and consider the environmental
effects of the Proposed Action. The environmental review includes an on-site inspection of the
proposed well, access road, and pipeline locations, as well as other areas of proposed surface use.
The purpose of the on-site inspection is to identify site-specific environmental impacts and to
identify avoidance techniques or other mitigation measures. The on-site inspection could, for
example, include site-specific surveys for cultural and paleontological resources or threatened or
endangered species if the potential for these resources exists on or near the proposed disturbance.

After the on-site inspection, the project proponent would submit the APD or would revise it to
address changes requested during the inspection. Additional mitigation measures may be added
as design features by proponents as part of their revisions, or BLM may add them as COAs after
NEPA analysis. Examples of these additional measures are adjusting the proposed locations of
well sites, roads, and pipelines to avoid a sensitive resource, identifying specific construction
methods to be employed, and identifying reclamation standards.

After drilling, routine well operations would not require approval; however, the BLM would
have approval authority for operational activities that may alter the specifications of an approved
APD, certain subsequent well operations, disposal of water produced from federal leases, and
new surface disturbances (e.g., workover pits). The BLM also retains the authority to approve
well plugging and abandonment, gas venting, gas flaring, and certain measures for handling
production. Other permits, approvals, authorizing actions, and consultations required by federal,
state and local agencies are discussed in Section 1.5.

If the MDP is approved, this EIS will provide an “umbrella” analysis to which analysis of future
APDs proposed within the Unit would be tiered. Approval of these actions would require
additional documentation of NEPA compliance, such as a tiered environmental assessment, a
Documentation of NEPA Adequacy, or a categorical exclusion. Categorical exclusions that may
apply to some future development activities include those provided in Section 390 of the Energy
Policy Act of 2005, 42 USC 15942(b). Approval would be subject to the APD process described
above. They would be in accordance with federal and state oil and gas regulations, Washington
Office Instruction Memorandum 2008-166, and the 1989 Uncompahgre Basin RMP or the future
revised Uncompahgre RMP.

Because the APD for the 12-89-7-1 well pad is included in this EIS, no further NEPA analysis
would be required to approve it. Should it be approved as part of the Bull Mountain Unit MDP
ROD, well pad work and drilling could begin at any time.

1.7 PUBLIC INVOLVEMENT
Public involvement is a vital component of the EIS processes (43 CFR 1506.6). Scoping was an
early and open process for determining the scope of issues to be addressed and identifying the
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significant issues related to a Proposed Action. Information collected during scoping may also be
used to develop the alternatives to be addressed in a NEPA document. Public involvement was
conducted in the following phases for the Bull Mountain Unit MDP environmental review
process:

e Public scoping prior to NEPA analysis to determine the scope of issues and alternatives
to be addressed

e Public outreach, news releases, and newspaper advertisements
e Public review and input on the Bull Mountain Unit MDP EA

e Collaboration with federal, state, local, and tribal governments; the BLM Colorado
Southwest Resource Advisory Council (RAC); and cooperating agencies

e A Notice of Intent (NOI) to prepare an EIS was published in the Federal Register on April 3,
2013 (78 Federal Register 20133-20134, April 3, 2013)

e A Notice of Availability (NOA) of the Draft EIS was published in the Federal Register on
January 16, 2015 (80 Federal Register 2438-2439, January 16, 2015). The Draft EIS was
available for public review and comment for 90 days.

The scoping summary report documents the results of the public involvement process beginning
with public scoping and including the comments received on the EA, and provides information
about the ongoing collaboration process; a copy of the report is available on the Bull Mountain
EIS project website: http://www.blm.gov/co/st/en/BLM _Information/nepa/ufo/
Bull_Mountain_EIS.html. Appendix N documents the substantive comments, summary of
issues, and responses to comments from public review of the Draft EIS.

Detailed information regarding the public comment process for the Draft EIS is found Chapter
5, Consultation and Coordination.

1.7.1 Cooperating Agencies

The BLM engaged multiple cooperating agencies and tribes for a broader understanding on their
issues and concerns regarding the Bull Mountain Unit Master Development Plan and EIS.
Cooperating agencies are state or federal agencies, or local or tribal governments that enter into a
formal relationship with the BLM to help develop EISs (40 CFR 1508.5). A cooperating
agency’s involvement can include participating in issue identification, collecting inventory data,
contributing to alternative formulation, and estimating effects of alternatives (40 CFR 1501.6).
The cooperating agencies on the Bull Mountain Unit MDP EIS are the following:

e Environmental Protection Agency, Region 8
e Grand Mesa, Uncompahgre, Gunnison National Forest
e Delta Conservation District

e Colorado Department of Natural Resources, including the Division of Parks and Wildlife
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e Colorado Department of Public Health and Environment
e Delta County
e Gunnison County

The BLM initiated consultation with the Colorado State Historic Preservation Officer in August
2013 in accordance with the Protocol for Managing Cultural Resources on Lands Administered
by the Bureau of Land Management in Colorado. Consultations will continue through the course
of the EIS process to ensure compliance with the NHPA and NEPA.

The BLM has also contacted and consulted with Native American tribal governments including
the Ute Tribe of the Uintah and Ouray Reservation, Southern Ute Indian Tribe, and Ute
Mountain Ute Indian Tribe. Formal letters were sent to the three tribes in January 2014. The
BLM continues to remain in contact via phone calls and emails, and by responding to individual
requests for additional information or meeting presentations.

Finally, the Southwest RAC has been kept informed of the EIS progress throughout the
document’s development. For full details on the coordination and consultation conducted for the
EIS, see Chapter 5, Consultation and Coordination.

1.8 KEY ISSUES ADDRESSED IN THIS EIS

An issue is a point of disagreement or dispute with the Proposed Action based on some
anticipated environmental effect (BLM 2008a, page 40). The BLM has used the issues and other
information collected in the scoping and EA comment phases to help formulate a reasonable
range of alternative management strategies that are analyzed in this Final EIS.

The NOI invited further comments and the project has been discussed internally and externally
during the interim. The issue statements below include those from the scoping period for the EA,
as well as public comments received on the EA after its publication in March 2012. The process
of developing this EIS afforded opportunities for collaboration with local, state, federal, and
tribal governments; land-management agencies; public interest groups; and public land users. As
a result, these issues and concerns have been modified to reflect public comments and concerns.
The overarching issues the EIS addresses are listed below.

1.8.1 Issues Identified at Environmental Assessment Scoping

Information accepted during project scoping conducted in 2008 and 2009 was compiled to
develop issue statements. The following issues of key environmental, social, and economic
concern were identified:

Air Quality. How will harmful emissions and dust from construction and operations be
monitored and controlled?

Water Quality and Supply. How will hydraulic fracturing and reinjection of produced water
affect the short-term and long-term quality and supply of water for agricultural and residential
use? What are the potential hazards from surface spills and various substances used during
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drilling and production? An inventory and performance monitoring program should be instituted
to establish a baseline and provide regular reporting for the life of the project.

Threatened, Endangered, and Sensitive Wildlife Species. What are the potential impacts on
species identified as threatened, endangered, or of concern to state and federal agencies,
including Canada Lynx and Gunnison sage-grouse?

Wildlife and Wildlife Habitat. The area is used by a wide variety of species, including a large
population of elk, and the potential impacts, duration, and density of development in this
relatively undeveloped area is a concern. How will construction and ongoing use of access roads
affect wildlife habitat utilization and connectivity within and adjacent to the Bull Mountain Unit?

Recreation and Visual Resources. The Bull Mountain Unit is adjacent to important recreation
areas for camping, hunting, and sightseeing and includes a segment of the West Elk Scenic
Byway. How will the project affect access to and quality of recreation and visual resources?

Socio-economics. How will development and operation of additional roads and infrastructure
affect the rural character, lifestyle, and property values in the area, as well as tourism that relies
on existing recreational and scenic values? What are the positive and negative economic impacts
of developing the mineral resource?

Transportation. How will increased traffic and resulting impacts on road conditions,
maintenance, and safety be addressed? How will new pipeline and access road corridors be
minimized?

1.8.2 Additional Issues Considered in this EIS

Based on the comments received on the EA, many of the issues are similar to those identified
from scoping; however, some additional concerns and key issues have been identified as noted
below.

Climate Change. How will the BLM address climate change and greenhouse gas emissions that
result from the project and other projects in the area in the EIS?

Cumulative Impacts. What area projects will the BLM include when considering cumulative
impacts; will the BLM include projects such as the North Fork Valley Leasing and other leasing
actions? Will the BLM address impacts from the project activities on the surrounding National
Park Service Units, National Forest System lands, and the broader county socioeconomics?

Range of Alternatives. Will the BLM consider additional alternatives in the EIS, such as
different water disposal systems or access points to the Bull Mountain Unit? Will the BLM
consider additional required design features as part of the alternatives?

National Environmental Policy Act. How will the BLM coordinate the EIS development with the
on-going Uncompahgre RMP revision? What is the appropriate level of analysis for the EIS —
high-level programmatic analysis or site-specific analysis? Will there be additional NEPA
analysis required for individual drilling permits? Since this is an EIS effort, will the BLM
coordinate with cooperating agencies and other stakeholders?
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Noise. What are the impacts from increased noise in the project area? Will noise diminish the
quality of life and recreational experiences people currently enjoy?

Geologic Resources. What are the impacts on the geologic resources from water injection and
hydraulic fracturing? Could there be increased risk for induced seismicity and geologic hazards
(e.g., landslides and slope instability)?

Visual Resources, Vegetation, Soil Resources, Recreation. How will the BLM address impacts
on these resources from the project’s actions? What mitigation measures will the BLM include,
such as design features, BMPs, or other required mitigation to address these impacts?

Health and Safety. What are the impacts on human health and safety that could result from the
project actions? How will the BLM address project-related trash and reduce the risk for
hazardous spills, traffic related safety issues, and release of toxic emissions?

1.9  CHANGESBETWEEN THE DRAFT EIS AND THE FINAL EIS

As a result of public comments, best science, cooperating agency coordination, and internal
review of the Draft EIS, the BLM developed the Final EIS for the Bull Mountain Unit Master
Development Plan. None of the alternatives from the Draft EIS were selected as the BLM’s
Preferred Alternative. Rather, the BLM selected a combination of locations and actions from
Alternative B (the Proposed Action) and Alternative C (BLM Modified Action). Additionally,
the BLM included amendments to the Proposed Action from SGI (revisions to one compressor
station location, inclusion of a wildlife habitat plan, and the addition of the 12-89-7-1 APD). The
Preferred Alternative (Alternative D) focused on addressing public comments while continuing
to meet the BLM’s legal and regulatory mandates.

Throughout the development of the Final EIS, editorial changes were made to improve clarity,
and technical changes were made to correct errors. New information on resources or resource
uses was added. New program policies were recognized.

The BLM has determined that the Preferred Alternative is a minor variation of the Draft EIS
alternatives and that its impacts would not affect the human environment in a substantial manner
or to a significant extent not already considered in the Draft EIS. The impacts disclosed in the
Final EIS are similar or identical to those described in the Draft EIS, and all differences have
been accounted for in the analysis. Because they are not substantial or significant changes,
supplementation to the Draft EIS is not necessary.

NEPA requires agencies to prepare a supplement to a Draft EIS under the following
circumstances:

e The agency makes substantial changes in the Proposed Action that are relevant to
environmental concerns

e If there are significant new circumstances or information relevant to environmental
concerns and bearing on the Proposed Action or its impacts
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A supplement is not necessary if a newly formulated alternative is a minor variation of one of the
alternatives and is qualitatively within the spectrum of alternatives analyzed in the Draft EIS.

The Preferred Alternative includes components of the alternatives analyzed in the Draft EIS.
Taken together, these components present a suite of management decisions that present a minor
variation of alternatives identified in the Draft EIS and are qualitatively within the spectrum of
alternatives analyzed.

1.9.1 Updates to Geographic Information Systems Information
GIS information (e.g., acreage figures and associated quantifications) was updated as follows:

e Some datasets, including the roads layer, were corrected due to inaccurate datasets,
unknown sources, or outdated information.

1.9.2 Changes to the Alternatives (Chapter 2)
Management actions in Chapter 2 were updated. The following are the management actions that
underwent the changes between the Draft EIS and the Final EIS.

e Existing infrastructure was updated based on information provided by SGI to account for
continuing development permitted through the COGCC on private mineral estate.

e Alternative A, No Action, was revised to clarify that it represents those actions that
would be anticipated should the BLM reject the MDP. Rejection of the MDP would
result in continued development of the gas resources, but without the benefit of an
umbrella development strategy and without any assurance on how long the approval
process would take. The BLM would continue to review and process each individual
APD submitted on a first-come/first-served basis. As these additional BLM permitted
activities would occur in the future, but without an assumed time frame for submission
and approval, the BLM considers them reasonably foreseeable actions. The BLM has
accounted for all 146 federal gas wells in the cumulative effects analysis for Alternative
A.

e SGI added to its Proposed Action (Alternative B) the 12-89-7-1 APD and a wildlife
habitat plan and replaced the size and number of compressor engines at the station
outside the Unit boundary to the northwest (see Figure 2-2, Alternative B, Proposed
Action). The new arrangement consists of three 3,550-horsepower engines housed in a
larger muffled building. The State of Colorado (15GU0015) and Gunnison County
(0G2014-05) have permitted this station. The affected environment and environmental
consequences chapters were revised to reflect these changes in Alternative B.

e Alternative D, the BLM’s Preferred Alternative

0 Well Pad Locations, Roads, and Pipelines. The BLM selected 33 well pad
locations that present environmentally responsible development of the gas
resource. Thirty-one pads were selected from Alternative B and two pads from
Alternative C. Additionally, the BLM selected only those roads and pipelines
needed to access the pads, resulting in a reduction of miles of road constructed
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1.9.3

and cross-country pipelines. Minimization of cross-country pipelines was
achieved through colocation of most pipelines into road routes; only those
pipelines that could not follow roads (i.e., the road and pipeline were going in
opposite directions) were placed cross-country. Roads and pipelines would also
be placed to avoid elk habitat as much as possible.

0 The standard will be for closed loop systems to be used to eliminate pits on
location and release of VOCs, unless due to resource considerations impacts can
be demonstrated to be less when using a reserve pit system (no net benefit to
using a closed loop system).

o All EPA and COGCC requirements for use of green completion technologies will
be considered when reviewing submitted APDs.

0 Remote monitoring (remote telemetry) will be applied to locations and facilities
to minimize well monitoring trips throughout the Unit.

0 Incorporation of amendments to the Proposed Action from SGI: the 12-89-7-1
APD, the revised plans for a compressor station located outside the Unit, and the
Wildlife Habitat Plan.

o Air Quality design features. The air quality mitigation measures identified in
Alternative B of the Draft EIS were incorporated in the Preferred Alternative
(Alternative D).

0 Baseline Water Quality Monitoring. Commenters requested a baseline water
quality monitoring program as part of the Master Development Plan. SGI
conducts water quality sampling and monitoring as part of their State of Colorado
requirements. This program will continue and the Preferred Alternative includes
additional requirements to monitor for additional compounds. The BLM and SGI
will also hold annual meetings to report findings from water quality monitoring.

0 Mitigation measures that were presented in Section 4.2.5, Geology, impact
analysis are incorporated into the Preferred Alternative and they are analyzed as
such in the impact analysis under Alternative D.

Changes to Other Chapters and Appendices

Appendix C, Conditions of Approval, was refined to include only those actions that are
pertinent to the Master Development Plan. Certain actions were eliminated from the
appendix because they were redundant with other actions, represented requirements that
the BLM and SGI must follow as a matter of law, or were stipulations on the existing
leases.

Additional literature provided by the public was reviewed and, when relevant, added to
the baseline information in Chapter 3, Affected Environment.
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Chapter 3, Affected Environment, and Chapter 4, Environmental Consequences, were
updated to reflect the new EPA ozone NAAQS of 70 ppb (released to the public October
1, 2015). The BLM’s air quality technical specialists reviewed the analysis in Chapter 4
to ensure that the analysis was adequate when discussing ozone. The impacts discussion
in the Final EIS is similar to what was described in the Draft EIS. Because the current
analysis changes are not substantial or significant, supplementation to the Draft EIS
resulting from the ozone standard change is not necessary.

Note that the ozone contributions from the project have not changed and the project area
and areas surrounding it are in attainment for the previous ozone NAAQS from 2008 (75
ppb). The EPA expects to issue detailed guidance on the designation process for the new
NAAQS in early 2016; however, it has indicated that attainment designations for the
2015 NAAQS will be based on 2014-2016 data. State recommendations for designations
of attainment and nonattainment areas are due to the EPA by October 1, 2016, and the
EPA will finalize designations by October 1, 2017. Therefore, at the time of writing of
this document, the attainment status of the project area and surrounding counties in
western Colorado under the 2015 NAAQS is not yet known and the designations under
the 2008 NAAQS remain in place. The nonattainment decisions are the purview of the
EPA and the State of Colorado and therefore are beyond the scope of this document.

The site-specific studies conducted for the 12-89-7-1 APD (Class Il Cultural Resources
Survey Report, Vegetation and Biological Report, and baseline water well water quality
monitoring data) were incorporated into the affected environment and analyzed in the
environmental consequences. See Chapter 3, Affected Environment, Sections 3.2.4,
Water Resources, 3.2.6, Vegetation, 3.2.8, Fish and Wildlife, 3.2.10, Special Status
Species, and 3.2.12, Cultural Resources.

Chapter 4, Environmental Consequences, was updated with analysis related to the
Preferred Alternative and was revised for consistency with Chapter 3, Affected
Environment, including the new information related to the 12-89-7-1 APD.

Table 4-3 in Chapter 4, Cumulative Effects, was revised to provide a more
comprehensive list of cumulative projects, past and future, and was used to support a
more detailed analysis of cumulative impacts. Cumulative impacts were reviewed for
consistency with the rest of the Final EIS.

Additions were made to Chapter 5, Consultation and Coordination, to describe the
public comment process on the Draft EIS and the results of the US Fish and Wildlife
Survey’s review of the biological assessment for the Bull Mountain MDP.

Appendix N, Response to Comments on the Draft EIS, was added. It documents the
substantive public comments received, summaries of the issues resulting from public
input, and responses to public comments.

In various chapters and appendices, clarifications were made on specific topics
commenters found confusing or deficiently described, including implementation-level
decisions.
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e All comments citing editorial changes to the document were reviewed and incorporated
as appropriate. The Final EIS was edited and revised to correct typographic errors,
missing references, definitions, acronyms, calculations, and other inconsistencies.
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CHAPTER 2
ALTERNATIVES

2.1 INTRODUCTION

This chapter details Alternatives A through C and the Preferred Alternative (Alternative D) for
the Bull Mountain Unit MDP Final Environmental Impact Statement (Final EIS). The BLM
identified a range of alternatives, including the No Action Alternative, the Proposed Action, the
Modified Action, and the Preferred Alternative. The Proposed Action, Modified Action, and
Preferred Alternative are based on the actions proposed by SGI, issues, concerns, and
opportunities raised in public comments during scoping and comments on the Preliminary EA;
interdisciplinary interaction between resource professionals; and collaboration with cooperating
agencies.

The BLM NEPA Handbook (H-1790-1) also calls for expression of the BLM’s preferred
alternative in the Draft EIS if one exists (BLM 2008c). The BLM did not identify a preferred
alternative for the Bull Mountain Unit Master Development Plan project at the Draft EIS stage,
pending the review and analysis of public comments on the Draft EIS. Based on the review of
public and internal BLM comments, the BLM has identified the Preferred Alternative in this
Final EIS. A summary of the Preferred Alternative and how the BLM selected it is detailed
below in Section 2.2.3, The Preferred Alternative (Alternative D).

Although the development activities anticipated in the alternatives would take place on federal
and private mineral estate, the BLM’s decisions are limited to federal lands and minerals. Those
activities on BLM-administered mineral estate for the BLM’s decision for the Bull Mountain
Unit MDP must conform to the Uncompahgre Basin RMP (BLM 1989). See Chapter 1,
Introduction, for further details regarding BLM authority.

2.2 ALTERNATIVES

2.2.1 Alternative Development

The CEQ regulations require an agency to consider significant issues when developing the range
of alternatives to be considered in an EIS (43 CFR 1500.1, 1501.7, and 1502.1). As defined in
the BLM’s NEPA Handbook (H-1790-1, page 40), an issue is a point of disagreement, debate, or
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dispute with a Proposed Action based on some anticipated environmental effect; an issue has

elements that distinguish it from a position statement including:

e Has a cause and effect relationship with the Proposed Action or alternatives

e Is within the scope of analysis

e Has not been decided by law, regulation, or previous decision

e [s amenable to scientific analysis rather than conjecture

Issues point to environmental effects, and may lead to the
identification of design features that are incorporated into the
Proposed Action or an alternative, or to mitigation measures.

Issues relevant to the Bull Mountain Unit MDP EIS were
identified during internal and external scoping for this EIS, as
well as public comments submitted on the Bull Mountain Unit
MDP EA, and are presented in Section 1.8, Key Issues
Addressed in this EIS.

2.2.2 Alternatives Considered for Detailed Analysis

The two action alternatives (Alternative B, the Proposed Action,
and Alternative C, the Modified Action) and the Preferred
Alternative (Alternative D) offer a range of possible
management approaches for responding to the issues presented
in Section 1.8, Key Issues Addressed in this EIS.

Meaningful differences among the alternatives are described in
Table 2-10, Summary of Actions by Alternative. Figures
following the description of each alternative provide a visual

Design Features: Specific means,
measures, or practices that make up
the Proposed Action and alternatives.
They include construction activities,
operating procedures, stipulations,
and measures that reduce or avoid
adverse environmental impacts.

Mitigation Measures: Specific
means, measures, or practices that
would reduce or eliminate the effects
of the Proposed Action or
alternatives. They may be used to
reduce or avoid adverse impacts,
whether or not impacts are
significant. A measure or practice is
termed “mitigation measure” only if
it has not been incorporated into the
Proposed Action or alternatives. (See
40 CFR 1508.20 and BLM NEPA
Handbook, H-1790-1, pages 44-45
and 61.)

representation of differences between alternatives. GIS has been used to perform acreage
calculations and to generate these figures. Calculations are dependent upon the quality and
availability of data, and most calculations in this EIS are rounded to the nearest 10 acres or 0.1
mile. Given the general scale of the analysis and the compatibility constraints between datasets,
all calculations are approximate and serve for comparison and analytic purposes only. Likewise,
the figures are provided for illustrative purposes and subject to the limitations discussed above.
The BLM may receive additional or updated data; therefore, acreages may be recalculated and

revised during the analysis of future decisions.

Well pad and well locations, road alignments, pipeline routes, and other facility placements
discussed in the Bull Mountain Unit MDP EIS alternatives are conceptually illustrated for the
purposes of assessing the cumulative resource impacts of proposed development in the Unit.
However, during development of the Final EIS, the BLM agreed to consider the 12-89-7-1 APD.
As noted in Section 1.3, Decisions to be Made, this APD was submitted to the BLM, which
inspected the site on May 16, 2011. The APD has been pending since October 25, 2012. By
considering it in the Final EIS, it is now possible for the BLM to approve or reject the APD as
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part of the ROD. (See Section 1.3, Decisions to be Made, and Section 1.6.1, Requirements for
Future NEPA Analysis, for further details.)

2.2.3 Identifying the Preferred Alternative (Alternative D)

The BLM’s NEPA handbook (H-1790-1) requires the BLM to identify a Preferred Alternative in
the Final EIS. Formulated by the management and interdisciplinary team, the Preferred
Alternative represents those goals, objectives, and actions determined to be most effective at
resolving the issues, while allowing environmentally responsible development. While
collaboration is critical in developing and evaluating alternatives, the final designation of the
Preferred Alternative remains the exclusive responsibility of the BLM. The BLM has selected
Alternative D as the Preferred Alternative, based on interdisciplinary team recommendations,
environmental consequences analysis of the alternatives, cooperating agency input, and public
input on the Draft EIS.

Comments submitted by other government agencies, public organizations, state and tribal
entities, and interested individuals were given careful consideration. Public scoping and Draft
EIS commenting efforts enabled the BLM to identify and shape significant issues pertaining to
energy development, air resources, water quality and quantity, wildlife, and other program areas.
Cooperating agencies participated, reviewed, and provided comments at critical intervals during
the alternatives development process, as well as during the EIS process in general.

All of the action alternatives were developed to meet the purpose of and need for the project,
while minimizing or mitigating environmental impacts. These objectives would be accomplished
in Alternative D by incorporating the following key elements of Alternatives B and C:

¢ Including air quality and air quality related values COAs that limit emissions in order to
keep levels below national standards

¢ Including actions and COAs that would reduce soil, vegetation, and water impacts (see
Appendix C)

e Selecting well pad analysis areas that would impact wildlife habitat the least
e Implementing a wildlife habitat plan (see Appendix C for plan specifics)

These components of the Preferred Alternative are discussed more in Section 2.2.8, Alternative
D, BLM’s Preferred Alternative. The air measures and wildlife habitat plan in the Preferred
Alternative have been voluntarily agreed to by SGI since the publication of the DEIS and in light
of public comments received on the DEIS. Some of these measures may go beyond those
required by the approved Uncompahgre RMP, regulations, statutes, or the terms of SGI’s valid
and existing leases; however, the company has voluntarily agreed to these components of the
alternative and BLM will include them as COAs in the ROD.

2.2.4 Summary of the Alternatives

A brief, narrative introduction to each of the four alternatives is provided below. The phases of
construction, drilling, completion, reclamation, and final abandonment are the same under all
alternatives.
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Alternative A, No Action
Under the No Action Alternative, the Bull Mountain Unit MDP would be denied, and the BLM
would not approve the 12-89-7-1 APD.

If the BLM were to select Alternative A, it would mean that SGI could continue to submit APDs
to COGCC for authorization to develop on private lands with private mineral estate and to
submit individual APDs to the BLM in the future. Regarding COGCC submissions, the BLM
does not approve or control development on these lands. For analysis purposes, the No Action
Alternative addresses the development of private mineral estate only in recognition of the fact
that federal mineral development would still occur with SGI submitting individual APDs to the
BLM on a case-by-case basis. Up to 146 wells could be fully developed, but they would be
spaced over an unknown time frame due to such factors as availability of drilling equipment,
federal permit processing time, and the need for future NEPA analysis. This combination of
federal mineral and private mineral development that would occur is discussed and analyzed in
Section 4.1.3, Cumulative Effects.

The components described for Alternative A (e.g., development, construction, and drilling) are
assumptions only. The BLM’s analysis of the No Action Alternative assumes that previously
authorized activities and activities on private mineral estate would continue and that federal
mineral estate would be developed ad hoc without an MDP. Private mineral estate activities
would occur as authorized by the COGCC.

Figure 2-1, Alternative A, No Action, presents the conceptual locations of potential well pads
over areas currently thought to be most productive for natural gas development.

Alternative B, SGI’s Proposed Action

Alternative B is specific to BLM-administered mineral estate, the BLM’s authority, and the
actions the BLM would approve under a master development plan. Alternative B describes the
development that would occur on federal mineral estate in the Unit. As private mineral
development would continue to occur outside the scope of a federally approved MDP and APD,
the combination of federal mineral and private mineral development is discussed and analyzed in
Section 4.1.3, Cumulative Effects.

After the Draft EIS was released, SGI modified its Proposed Action, as follows:

e Inclusion of the 12-89-7-1 well pad APD—This APD was submitted to the BLM, which
inspected the site on May 16, 2011. The APD has been pending since October 25, 2012.
The specific surface use plan of operations and drilling plan and other relevant
information collected as part of the APD review process are provided in Appendix O.
This site-specific information is a refinement of the types of development information
described in Section 2.2.5, Elements Common to All Alternatives, and Section 2.2.7,
Alternative B. For example, while Section 2.2.5 describes many options and general
information for how a well may be drilled (e.g., horizontal, vertical, or directional), the
information in the 12-89-7-1 APD drilling plan provides specifics as to the type of
drilling and downhole engineering for this well pad and natural gas well.
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e New developments under the Proposed Action would be subject to the Bull Mountain
Unit Wildlife Habitat Plan (WHP) submitted by SGI. The WHP would apply throughout
development phase activities (construction, drilling, and completion); it would not apply
to production or maintenance phase activities. The WHP with maps is found in Appendix
C; the provisions found in it are included in the text descriptions below.

e Three of the stations would remain the same, with one 637-horsepower, screw
compressor engine in an appropriately sized and muffled building. The fourth station
(outside the Unit boundary to the northwest) would consist of three 3,550-horsepower
engines housed in a larger muffled building. The State of Colorado (15GU0015) and
Gunnison County (OG2014-05) have permitted this station.

e The pipeline that ran east-west through T12S, R89W, Sections 7, 8, and 9 would be
replaced with the Volk and Medved pipelines that run north-south from T12S, R8OW,
Section 9 to T11S, R89W, Section 29. The length and route of the pipeline has been
updated to reflect this change.

Table 2-11, Stipulations, Design Features, and Mitigation Measures, lists plans and strategy
documents that would apply to federal APDs, including a master surface use plan of operations
and a master drilling plan (see Appendix D and E, respectively). These plans would be revised
to reflect the specifics of an APD, design features, and current lease stipulations.

When the analysis in Chapter 4, Environmental Consequences, indicated the need for mitigation
to address adverse impacts, BLM analyzed the COAs listed in Appendix C or suggested
additional measures to evaluate the effectiveness of the measures in reducing or eliminating
effects. These include the following additional mitigation measures that may be included as
COAs on the 12-89-7-1 APD and any future APD:

e The COAs listed in Appendix C
e Geologic hazard measures, the same as those noted above for Alternative A, No Action
e Air quality and AQRV control measures

Figure 2-2, Alternative B, Proposed Action, presents the conceptual locations of potential well
pads over areas currently thought to be most productive for natural gas development.

If Alternative B is approved, the operations and development of private minerals described in
Alternative A would continue to be implemented. All actions would be in compliance with all
laws, regulations, and BLM policies. These include the BLM Surface Operating Standards and
Guidelines for Oil and Gas Exploration and Development (DOI and USDA 2007), Manual 9113
(BLM 1985), and additional requirements from the Uncompahgre Basin RMP (BLM 1989).

Alternative C, the BLM’s Modified Action

Alternative C was developed by modifying the GIS model to minimize surface disturbance by
putting greater emphasis on soil types and proximity to existing roads and collocating roads and
pipelines. This in turn would reduce the miles of roads and pipelines needed to service the pad
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sites (see Appendix A for additional details). The phases of development, development methods,
and actions anticipated during construction, drilling, completion, production, and reclamation of
Alternative C are similar to Alternative A. However, like Alternative B, this alternative is
specific to BLM-administered mineral and surface estate, the BLM’s authority, and the actions it
would approve under an MDP.

Alternative C provides additional features and changes to actions in order to consider options for
addressing the impacts of gas development on wildlife populations, vegetation resources, water
quality, air quality, and soil resources. It includes the following as design features:

e Seasonal winter timing limitations or a progressive development approach, which would
limit drilling and construction over private and federal minerals to no more than one-
quarter of the Unit in any given period (December 1 to April 30)

e The COAs listed in Appendix C
¢ Geologic hazard measures the same as those noted above for Alternative A

e Air quality and AQRYV control measures, including a requirement to apply dust
abatement to unpaved roads to achieve at least 50 percent control during all construction
and development phases and the use and operation of pneumatic devices, tanks, and
dehydrators in accordance with CDPHE and EPA Oil and Gas Regulations

e A requirement for an annual meeting to plan and discuss an annual construction and
operational activities plan, the order for development phasing around the Unit to avoid
widespread impacts on wintering big game species, and the reclamation monitoring status
report

e Annual raptor nesting surveys to identify raptor nests within 0.25 mile of surface-
disturbing activities from April 15 to July 15 or until young of the year have fledged and
avoidance of occupied nests from April 15 to July 15

e A requirement to prevent accumulated water on pads from draining into wetlands or
riparian areas

e Control of noxious weeds

Like Alternative B, if Alternative C is approved, the operations and development of private
minerals described in Alternative A would continue to be implemented. The combination of
federal mineral and private mineral development is discussed and analyzed in Section 4.1.3,
Cumulative Effects.

Alternative D, the BLM’s Preferred Alternative

Alternative D is based on interdisciplinary team recommendations, environmental consequences
analysis of the alternatives, cooperating agency input, and public input on the Draft EIS.
Comments submitted by other government agencies, public organizations, state and tribal
entities, and interested individuals were given careful consideration. Public scoping and Draft
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EIS commenting enabled the BLM to identify and shape significant issues pertaining to energy
development, air resources, water quality and quantity, wildlife, and other program areas.
Cooperating agencies participated, reviewed, and provided comments at critical intervals during
the alternatives development process and the EIS process in general.

Additional design features of Alternative D resulting from public input on the Draft EIS are the
following:

The measures identified in SGI’s Wildlife Habitat Plan (Appendix C)

All of the air quality and AQRYV control and monitoring measures, noxious weeds
measures, and other measures noted in Alternative C

Baseline water quality monitoring measures

The amendments proposed by SGI in the Proposed Actions also apply to Alternative D as noted

here:

Inclusion of the 12-89-7-1 well pad APD—This APD was submitted to the BLM, which
inspected the site on May 16, 2011. The APD has been pending since October 25, 2012.
The specific surface use plan of operation and drilling plan and other relevant
information collected as part of the APD review process are provided in Appendix P.
The site-specific information is a refinement of the types of development information
described in Section 2.2.5, Elements Common to All Alternatives, and Section 2.2.7,
Alternative B. For example, while Section 2.2.5 describes many options and general
information for how a well may be drilled (e.g., horizontal, vertical, or directional), the
information in the 12-89-7-1 APD Drilling Plan provides specifics as to the type of
drilling and downhole engineering for this well pad and natural gas well.

New developments under the Preferred Alternative would be subject to the Bull
Mountain Unit WHP submitted by SGI. The WHP would apply throughout development
phase activities (construction, drilling, and completion); it would not apply to production
or maintenance phase activities. The WHP with maps is found in Appendix C.

Three of the stations would remain the same, with one 637-horsepower, screw
compressor engine in an appropriately sized and muffled building. The fourth station
(outside the Unit boundary to the northwest; see Figure 2-2) would consist of three
3,550-horsepower engines housed in a larger muffled building. The State of Colorado
(15GU0015) and Gunnison County (OG2014-05) have permitted this station.

The pipeline that ran east-west through T12S, R89W, Sections 7, 8, and 9 would be
replaced with the Volk and Medved pipelines that run north-south from T12S, R89OW,
Section 9 to T11S, R89W, Section 29. The length of the pipeline has been updated to
reflect this change.

Similar to Alternatives B and C, if Alternative D were approved, the operations and development
of private minerals described in Alternative A would continue to be implemented. The
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combination of federal mineral and private mineral development is discussed and analyzed in
Section 4.1.3, Cumulative Effects.

2.2.5 Elements Common to All Alternatives

The following alternatives describe the range of possible actions that the BLM is considering in
the EIS. There are several phases of the project and assumptions that would be the same across
all alternatives. To eliminate redundancy and streamline presentation, those elements common to
all alternatives are presented first, followed by the elements unique to each individual alternative.
The actions are also summarized in Table 2-10, Summary of Actions by Alternative, and Table
2-12, Summary of Surface Disturbance Acres by Alternative, at the end of the chapter.

The life cycle of an individual well and its associated facilities and required infrastructure (e.g.,
roads, pipelines, and compressor stations) is composed of eight primary phases: siting,
construction, drilling, completion, interim reclamation, production and maintenance, final
wellbore abandonment, and reclamation. A siting design and constraints analysis for well pad
placement was conducted as part the Bull Mountain EA and has been carried forward to
determine approximate siting for the EIS. The siting design and constraints analysis was used as
a baseline for all alternatives and is described below. Additionally, due to uncertainties for site-
specific locational information, several assumptions have been made for all alternatives and are
provided in the section titled Assumptions Common to All Alternatives. Specific details of the
remaining seven phases are described in each alternative.

Siting

As explained in detail in Appendix A, Well Pad Site Suitability Models and Methodology, GIS
was utilized to find sites with respect to a number of environmental resource constraints. The
GIS analysis was used by SGI to propose locations of well pads, roads, pipelines, and other
infrastructure and utilized in all alternatives. GIS was also used to modify locations in
Alternative C (see additional details in Section 2.2.6, Alternative C, Modified Action).

It is important to note that the locations of proposed well pads, access roads, pipelines,
compressor stations, and other surface facilities for each alternative illustrated on Figures 2-1 to
2-3 are conceptual in nature and may be modified at a later stage (e.g., during consideration of an
APD), as noted above. Field verification of proposed locations is described in Appendix A.
Drilling proposals would conform to the COGCC regulations and policies and to the objectives
of the site selection model as described in Appendix A. On BLM-administered surface or
mineral estate, where reasonably practicable, the on-site determinations would conform with the
objectives of the site selection model and as described in the BLM Instruction Memorandum No.
2004-194: Integration of Best Management Practices into Application for Permit to Drill
Approvals and Associated Rights of Way, IM 2013-033: Reducing Preventable Causes of Direct
Wildlife Mortality Associated with Fluid Mineral Facilities Authorized by the BLM, and the
BLM/Forest Service publication Surface Operating Standards and Guidelines for Oil and Gas
Exploration and Development — The Gold Book (The Gold Book [DOI and USDA 2007]).

Assumptions Common to All Alternatives
Several assumptions have been made for all alternatives and are provided below.
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e Rate of development: SGI anticipates using three drilling rigs to drill multiple wells per
rig per year. It is assumed that SGI would drill up to 27 wells each year. The full-field
development time frame will differ based on the number of wells proposed under each
alternative, as well as additional delay time for permitting.

e Wells would be drilled to develop productive formations in the Unit including the
Cameo, South Canyon, and Coal Ridge coal formations, the Cozzette and Corcoran
sandstone formations, and the Mancos shale formations.

e The extent of such development and prospective nature of the resources is based on
geologic information, data derived from wells drilled to date, and economic factors. The
resource is expected to be productive over the entire Unit; however, it is possible for
some areas to have more favorable economics than other areas due to varying reservoir
qualities. It is possible that areas currently identified for development may not be
economically viable; as a result, some of the proposed well pads and wells may not be
constructed and drilled.

e The well-head density needed to develop the resources is expected to vary depending on
the formation being developed. The geologic characteristics of the individual formations
in the Unit would dictate this density. The ultimate well-head density per well pad would
be defined through future drilling, and resource and formation analysis. Again, these
well-head densities refer to downhole/bottomhole wellbore densities. SGI would use
directional drilling and multiple well pad drilling and completion techniques to develop
these resources that would minimize the number of well pads or surface locations.

The number of wells per well pad would vary depending on the required downhole well
density and how many directional wells can be drilled from the location, whether or not
both shallow and deep horizons are being developed, and topographic considerations. For
the purposes of analysis, the assumption is that, on average, there could be four to five
wells on any individual well pad; however, depending on the factors noted above, an
individual well pad could have one well or up to twelve wells per pad. Some of the new
gas wells would be drilled on the existing water disposal or gas well pads. The quantity
and combination of coal bed methane natural gas, sandstone gas wells, and shale gas
wells on each pad is not known at this time but would be determined at the APD stage.

Wellbores on multi-well pads would be offset in a line 15 to 20 feet from the previous
wellbore. If more than approximately 6 wells are to be drilled from a well pad, parallel
lines of wells spaced up to 15 to 20 feet apart may be employed.

e Across all alternatives, the life of any individual well is estimated to be 40 years based on
use of current technologies and production methods, although the actual productive life
of a single well may vary. This includes all oil, gas, and water disposal wells, although
the actual production years may vary for individual wells. It is assumed for the purposes
of analysis that the life of the project would be 50 years, but future technological
advances and increased production efficiency may extend the life of the project beyond
50 years.
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e The number of employees working in the Unit during the construction, drilling, and
completion phases would depend on the number of drilling rigs operating at any one
time. In addition to the workforce associated with well pad construction, and drilling and
completion operations, personnel and contractors could be in the Unit during the
construction or improvement of roads, installation of pipelines, and construction of new
compressor stations or other surface facilities. These employment numbers would also
vary depending on the amount of infrastructure proposed and the pace and level of
development. Estimates are presented under each phase in each alternative.

Employment for production operations and well service would depend on the number of
producing wells at any one time. The number of operations and service personnel would
grow over time as the number of producing wells increased, but employment for
production operations and well force would amount to a small percentage of the total
workforce.

If the current employment patterns are maintained, the workforce and contractors
associated with the project would be stationed in the areas of Grand Junction, Montrose,
Delta, Paonia, Hotchkiss, Glenwood Springs, and Gunnison, Colorado.

e Reserve pit fences would be constructed and maintained according to the permitting
agency requirements.

e All alternatives assume a standard traffic rate per well pad that will be used for
calculations. Table 2-1, Traffic Estimates for Construction, Drilling, Completion, and
Production Activities per Well Pad, presents the traffic that could occur for each
individual well pad. Actual traffic volumes would vary depending on the level of drilling
activity, the specific operations that might be underway at a well pad and the maturity of
the project at any particular time. Actual and specific volumes will be determined in
future APDs and disclosed in associated NEPA documents, as appropriate.

Table 2-1
Traffic Estimates for Construction, Drilling, Completion, and Production Activities
per Well Pad
Average Weight Estimated Round
Vehicle Type (Pounds) Trips

Vehicles for pad and access road construction

Gravel trucks 110,000 160

Semi trucks 37,000 4

Pickup trucks 6,000 40

Motor grader on semi-trailer 40,000 1

Dozer (2) on semi-trailer 19,000 2

Track hoe on semi-trailer 43,000 1
Pipeline construction

Motor grader on lowboy trailer with truck 50,800 2

Bulldozer on lowboy trailer with truck 120,000 2

80-barrel water trucks for dust control 54,000 loaded 20

80-barrel water trucks for hydrostatic 25,000 empty 2-4

testing
Track hoe on lowboy trailer with truck 91,000 2
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Table 2-1
Traffic Estimates for Construction, Drilling, Completion, and Production Activities
per Well Pad
Average Weight Estimated Round
Vehicle Type (Pounds) Trips
Welding trucks 9,500 2
Crew cab pickups 5,200 40
Bending machine/trailer 48,000 2
Side booms on lowboy trailer with truck 63,000 2
X-ray truck 5,200 4
Testing truck 6,000 2
Pipe trucks 120,000 loaded 1
36,000 unloaded 1
Utility tractor and truck with lowboy 40,000 2
trailer
Vehicles for drilling/completing first well on the pad
Drilling/completion rig 120,000 1
Rig-up trucks loaded (e.g., cement or 120,000 25
fracturing)
Rig-up trucks empty 36,500 4-6
80-barrel water trucks loaded 54,000 40
80-barrel water trucks empty 25,000 40
Crew-cab pickups 6,000 40
Vehicles for drilling/completing subsequent wells on the same pad
Motor grader 50,000 2
Drilling/completion rig 120,000 2
Rig-up trucks loaded (e.g., cement or 120,000 25
fracturing)
Rig-up trucks empty 36,500 4-6
80-barrel water trucks loaded 54,000 45
80-barrel water trucks empty 25,000 45
Pickup trucks 6,000 40
Vehicles for well production
Pickup trucks for workovers 6,000 16 rountrips per well
workover
Workover rig 120,000 1 roundtrip per well
workover
Haul trucks 120,000 6

e All alternatives assume a standard area of disturbance that will be used for calculations.
Due to the unknown number of wells per pad and actual alignments for roads and
pipelines, the disturbance areas used are estimates only and were developed based on the
assumption that the disturbance area would need to be large enough to reasonably
accommodate future permitted construction or realignments. Additionally, an adequately
sized well pad would accommodate the drilling equipment while providing a safe offset
from other existing wellbore(s). Table 2-2, Project Feature Assumed Short- and Long-
Term Disturbance Estimates, presents the assumed short- and long-term estimates. Actual
and specific well pad size, pipeline width or road width will be determined in future
APDs and analyzed in subsequent NEPA actions.
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Table 2-2
Project Feature Assumed Short- and Long-Term Disturbance Estimates
Short-Term Surface Long-Term Surface

Project Feature Disturbance Disturbance
Well pads
New well pads 5 acres 2 acres
Existing well pads 2 acres 2 acres
Access roads (width)
Existing improved roads 0 feet 16 feet
Upgrades to existing 2-track roads 25 feet 16 feet
New road construction 25 feet 16 feet
Pipelines (analysis area)
Collocated with roads 100 feet 16 feet
Not collocated with roads (cross country) 50 feet 0 feet
Facilities
Compressor station 5 acres per station 2 acres per station

Note: Estimated acreages according to the assumed short- and long-term disturbance are for analysis
purposes. The permitted rights-of-way for construction would cover fewer acres.

Existing Facilities

There are already existing well pads, wells, roads, pipelines, and other facilities within the Unit
to which any alternative (including No Action) would add developments. Listed below in Table
2-3, Existing Features within the Unit, are the current number of productive/active pads, wells,
facilities, and miles of roads that would remain consistent across all alternatives.

Table 2-3
Existing Features within the Unit
Number of Features

Feature or Miles of Road
Well pads 18
Natural gas wells 17
Water disposal wells 1
Access roads currently suitable for use 23 miles
Pipelines collocated with roads 6 miles
Pipelines cross-country 13 miles
Overhead electrical lines (to water 1
disposal well)
Flowback pits 4
Existing storage yard outside the Unit 1
Existing storage yard inside the Unit 1

As noted above in the table, SGI would use an existing equipment storage yard located on
private land at the Forest Service boundary outside of the Unit, as well as existing well pads to
temporarily house construction equipment, vehicles, pipe and pipe welding materials, hydraulic
fracturing tanks, production equipment, and other standard gas field equipment. The existing
storage area would be used continuously throughout the project development phase. Storage of
sensitive or hazardous materials would be handled in compliance with all applicable federal and
State of Colorado regulations. Temporary use of existing pads for equipment storage would
occur with appropriate permitting and notice to agencies and landowners at the APD stage of
development. These locations would be chosen to accommodate nearby construction, drilling,
and completion activities. Upon completion of the development phase of the project, or when
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storage areas are no longer needed, all remaining equipment would be removed and the storage
areas would be reclaimed according to standards of the appropriate surface management agency.

A complete listing of producing, active, inactive, closed, abandoned, dry, and plugged features
are listed in Section 3.3.2, Minerals.

2.2.6 Alternative A, No Action

NEPA regulations require that the EIS alternatives analysis “include the alternative of no action”
(40 CFR 1502.14(d)). The No Action Alternative does not respond to the purpose and need for
the Proposed Action. Rather, it serves as a baseline for comparing the Proposed Action’s and
alternatives’ environmental effects (including cumulative effects) and it illustrates the
consequences of not meeting the stated purpose and need. Under the No Action Alternative, the
Bull Mountain Unit MDP would be denied, but the BLM could approve the 12-89-7-1 APD.

If the BLM were to reject an MDP, SGI could continue to submit APDs to COGCC for
authorization to develop on private lands with private mineral estate and could submit individual
APDs to the BLM in the future. Regarding COGCC submissions, the BLM does not approve or
control development on these lands. For analysis purposes, the No Action Alternative addresses
the development of private mineral estate only. In recognition of the fact that federal mineral
development would likely still occur with SGI submitting individual APDs on a case-by-case
basis, this combination of federal mineral and private mineral development is discussed and
analyzed in Section 4.1.3, Cumulative Effects.

As noted in Section 2.1.1, Elements Common to All Alternatives, the eight phases of the project
(siting, construction, drilling, completion, interim reclamation, production and maintenance, final
wellbore abandonment, and reclamation) are uniform across all alternatives; however, the actions
differ as to how the phases are completed and what additional environmental protections would
be required. The BLM’s analysis of the No Action alternative assumes that previously authorized
activities and activities on private mineral estate would continue and that federal mineral estate
would be developed ad hoc without an MDP. Private mineral estate development would occur as
authorized by the COGCC.

Figure 2-1, Alternative A, No Action, presents the conceptual locations of potential well pads
over areas currently thought to be most prospective for natural gas development.

New Developments

Alternative A comprises up to 55 new natural gas wells on privately owned surface lands
targeting private minerals. The 55 wells would be built on existing well pads and as many as 10
new well pads. There would be one new water disposal well, construction of new pipelines and
some new roads, and upgrades to existing roads. Based on these numbers, a total of 56 new wells
drilled, and the assumed drilling rate noted in the common assumptions, the BLM estimates that
drilling activities would occur for approximately 3 years.

The average number of wells per pad would be the same as that described above in Section
2.2.4, Elements Common to All Alternatives. One of the new well pads would be constructed
specifically to drill and maintain a new water disposal well. Some of the new gas wells would be
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drilled on the existing water disposal well pad; however, the quantity and combination of
conventional sandstone, coal bed methane natural gas, and shale gas wells on each pad is not
known at this time and would be determined at the permitting stage.

Construction
Implementation of any alternative would require the construction of roads, well pads, pipelines,
and ancillary facilities.

Access Road Construction

The primary access roads within the Unit are State Highway 133 and County Road 265. In
addition to these primary access roads, gas development of the Bull Mountain Unit would
require the construction and improvement of multiple access roads some of which would cross
private lands overlying federal mineral estate. Site-specific plans for road construction and
upgrades would be included as part of individual future State APDs and would be subject to
approval from the County and/or landowners.

New road construction and improvements of existing roads would typically require the use of
motor graders, crawler tractors, 10-yard end dump trucks, and water trucks. The standard
methodology for building new roads involves the use of a bulldozer or track hoe to segregate and
windrow the vegetation to one side of the route, remove topsoil to the opposing side of the route,
and rough-in the roadway. As access roads would be constructed using standard crown-and-ditch
specifications, a grader or bulldozer would establish barrow ditches and crown the road surface.
Roads would be constructed with appropriate drainage and erosion-control features/structures
(e.g., cut-and-fill slope and drainage-ditch stabilization, relief and drainage culverts, water bars,
wing ditches, and rip-rap). On roads with grades between 3 and 15 percent, rolling dips could be
used rather than culverts. Where culverts are required, a track hoe or backhoe would trench the
road and install the culverts. Some hand labor would be required when installing and armoring
culverts.

The new roads and improved existing road surfaces would be composed of an appropriate
volume of road base compacted using a roller and freshwater as necessary. Approximately 6 to 8
inches of road base would be used in road construction and reconstruction. Road base or gravel
needed would be hauled in and a grader used to smooth the running surface. Rock, road base,
and gravel materials for all uses would be obtained from local permitted, commercial sources
outside the Unit near Paonia and either Carbondale or Delta, Colorado. Specifics on where the
source materials would be obtained from would be identified on the individual APD when
submitted. Upgrade and graveling of these roads would occur as necessary to maintain the post-
construction surface quality.

Freshwater would be used in initial road construction and rock/gravel surfacing to improve the
workability of the soil and the rock and gravel, and for dust abatement. Freshwater needed for
access road construction would be obtained from nearby sources (per agreements with
landowners), or would be under the guidance of SGI’s water augmentation plan (see Appendix
L, Bainard Augmentation Plan). Freshwater application to roads for dust abatement would be
applied to the road more frequently as traffic volumes increase and according to weather
patterns. Approximately 5,000 to 8,000 gallons of freshwater may be used each day to control
fugitive dust per mile during dry months (for example in a typical June). Approximately 2,000 to
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5,000 gallons of freshwater may be used to control fugitive dust per mile of road during wet
months (for example during a typical August).

On average, SGI estimates that roads would be constructed at a rate of approximately 600 to 800
yards per day. Spur roads to individual well pads would be constructed immediately prior to well
pad construction. Each spur road workforce would include an average of five personnel to
operate the equipment. For trunk roads (i.e., those providing access through the Unit or to
multiple well pads), several crews could operate simultaneously on different roads or different
portions of the same road. Total personnel working on trunk road construction or improvements
could range in size from 6 to12 individuals.

Well Pad Construction (Gas and Water Disposal Wells)

Prior to individual well pad construction, SGI would obtain approval of an APD by the COGCC.
Each application would contain site-specific details related to well pad size, construction and
well operations, and mitigation measures; possible mitigation measures that could be applied as
COAs for the drilling permit are noted in Appendix B, Construction, Drilling, Completion, and
Reclamation. COGCC would apply its own measures to mitigate potential environmental
impacts, but it could adopt the measures identified in Appendix C, Design Features, Mitigation
Measures, and Conditions of Approval, based on the analysis contained in this EIS. COGCC
would consult with CPW, CDPHE, the local government designee, and the landowner before
applying its own measures to mitigate potential environmental impacts.

Construction of a typical well pad would entail the use of bulldozers, motor graders, Class 125 or
larger track hoes, backhoes, compacters, and 10- to 20-yard dump trucks. Well pad construction
equipment needs would vary depending on site-specific conditions; however, methods for
construction would be the same for all types of natural gas well pads and water disposal well
pads proposed.

Within the approved well pad location, a leveled area would be graded by a bulldozer after or
simultaneously with upgrade/construction of an access road to the well site. Standard cut-and-fill
construction techniques and machinery (bulldozer or grader) would be used; stockpile, cut, and
fill locations within the well pad construction area would be specified on the APD. Vegetation
would be cleared and all available topsoil to a depth of 8 to 12 inches would be stockpiled and
segregated from subsoils over the entire disturbed surface to create the well pad area. The well
pad would be surfaced using “pit run,” or equivalent material, which generally consists of rock
less than 6 inches in diameter. The area within the anchor bolt pattern and around tank batteries
or facilities would also be surfaced with a top dressing of 3-inch road base. Pit run and road base
would both be trucked in to the site from local gravel pits near Carbondale, Delta, Paonia, or
other local areas. If the well location requires only minimal grading, 8 inches of topsoil would be
salvaged from the entire disturbed surface and stockpiled in contiguous berms or stockpiles at the
edges of the well pad to facilitate future reclamation. Stockpiled topsoil would be protected
against wind and water erosion and seeded with approved seed mix concurrent with cessation of
well pad construction and earth-moving operations. Native seed mixes would be required for
reclamation.

On average, five personnel, mostly equipment operators, would work on the construction of an
individual well pad. Construction of an individual well pad could take from 1 to 3 weeks
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depending on the features of each particular site. Under Alternative A, SGI has a range of
possible drilling methods that could be used, including a system that utilizes a reserve pit or one
that does not use a pit (referred to as “closed-loop”). If SGI utilized a drilling system with a
reserve pit to hold drill cuttings and fluids, a lined reserve pit system would be constructed on the
well pad. The reserve pit sizes vary with well type and site conditions, but would typically be
approximately 50 feet by 150 feet and lined with an impermeable minimum 24-mil plastic liner
so0 as not to leak, break, or allow discharge. The reserve pit would be fenced on three sides
during drilling and on the fourth side immediately after the removal of the drilling rig. The well
pad itself may also be fenced. Bird netting would be installed over the pit within 24 hours and
silt fencing would be installed around the base of the fences. Two feet of freeboard is required at
all times. Any reserve pits, which are left open over the winter months, would be fenced to keep
big game and wildlife off of the pits. Pits would have a 2-foot unlined berm in addition to the
minimum 2 feet of freeboard around them to prevent snowmelt on the pad from flowing into pits.

Fill from the pit would be stockpiled along the edge of the pit and the adjacent edge of the well
pad. Use of erosion control measures, including proper grading to minimize slopes, diversion
ditches, mulching, riprap, fiber matting, temporary sediment traps, and broad-based drainage
dips would be employed by SGI as necessary and appropriate to minimize erosion and surface
runoff during well pad construction and operation.

Pipeline Construction

Pipelines would be necessary to transport gas from producing wells to the existing sales gas
pipeline and to transport produced water to proposed water disposal wells or flowback pits. The
following sections describe the various pipeline construction phases, which are typical for this
type of development.

Clearing and Grading

At the start of pipeline construction, the route would be cleared of vegetation to remove any
obstacles or debris. Grading would follow to remove the topsoil and surface rock, and stockpile
it within the edge of the route for redistribution following construction. All brush and other
materials that are cleared would be windrowed within the route or in temporary use areas. If the
pipeline is not collocated with a road, then these materials may be dispersed over the route to
impede future access along it following construction. Trees and rocks would be strategically
placed on the pipeline corridor to impede future access as stipulated by individual permit
conditions or surface landowner agreements.

Trenching
Construction methods used to excavate a trench would vary depending on soil, terrain, and

related factors. Rotary trenching machines would be used where possible. In situations such as
steep slopes, unstable soils, high water tables, or deep or wide trench requirements, conventional
tracked backhoes (track hoes) would generally be used. Highway crossing methods and
construction requirements would be according to the Colorado Department of Transportation
(CDOT) permit stipulations and general conditions as necessary.

Measures would be taken during construction to ensure that access is provided for property
owners, tenants, or ROW holders to move vehicles, equipment, and livestock across the trench
where necessary. Adequate precautions would also be taken to ensure that livestock are not
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prevented from reaching water sources because of the open trench. These would include
contacting livestock operators, providing adequate crossing facilities, fencing, or other measures
as needed.

If a pipeline should be routed to cross a road or wetland, SGI could utilize a pipeline bore for the
crossing. If boring were utilized, the bore operations would be set up outside of the wetland or
road right-of-way, and designed to minimize impacts on these features. Temporary use areas
before and after the feature to be bored may be needed, and would vary in size depending on the
terrain and the size of the feature to be bored. Specific route determinations, siting design, and
boring methods would be determined at the permitting stage.

Pipe Installation

Gas gathering and subsurface water pipelines would be constructed of steel. Pipe installation
would include stringing, bending for horizontal or vertical angles in the alignment, welding the
pipe segments together, x-ray inspection, coating the joint areas to prevent corrosion, and then
lowering-in and padding.

e Stringing. Line pipe would be trucked directly from the manufacturer or a contractor
storage yard to the corridor. Each individual joint of pipe would be unloaded, and strung
parallel to the trench. Sufficient pipe for road or stream crossings and steep slopes would
be stockpiled at staging areas near the crossings or slope. Stringing operations would be
coordinated with trenching and installation activities to properly manage the construction
time at a particular tract of land. Gaps would be left at access points across the trench to
allow crossing of the corridor.

e Bending. After the joints of pipe are strung along the trench but before the joints are
welded together, individual joints of the pipe would be bent if necessary to accommodate
horizontal and vertical changes in direction. Field bends would be made utilizing a
hydraulically operated bending machine. Where the deflection of a bend exceeds the
allowable limits for a field-bent pipe, factory (induction) bends would be installed.

e Welding. After the pipe joints are bent, the pipe would be lined up end-to-end and
clamped into position. The pipe would then be welded in conformance with 49 CFR Part
192, Subpart E. “Welding of Steel Pipelines” and API 1104, “Standard for Welding
Pipelines and Related Facilities,” latest edition.

e X-Ray Inspection. Welds would be visually inspected by a qualified inspector using non-
destructive radiographic methods according to CDOT requirements. A specialized
contractor, certified to perform radiographic inspection, would be employed to perform
this work. Any defects would be repaired or cut out as required under the specified
regulations and standards.

e (Coating. To prevent corrosion, the pipe would be externally coated with fusion-bonded
epoxy coating prior to delivery. Power Crete-coated pipe would be installed in all bore
locations unless the pipe is cased. After welding, field joints would be sandblasted,
flocked, and coated with a synergy coating. Before the pipe is lowered into the trench, the
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pipeline coating would be visually inspected and tested with an electronic detector, and
any faults or scratches would be repaired.

Lowering-In and Padding. Once the welding, inspection, and joint coating has been
completed, a section of the pipe would be lowered into the trench. Side boom tractors
would be used to lift the pipe, position it over the trench, and lower it into place.
Inspection would be conducted to verify that minimum cover is provided, the trench
bottom is free of rocks or other debris, external pipe coating is not damaged, and the pipe
is properly fitted and installed into the trench. Specialized machines would be used to sift
soil fines from the excavated subsoils to provide rock-free pipeline padding and bedding.
In rocky areas, padding material or a rock shield would be used to protect the pipe.

Backfilling. Backfilling would begin after a section of the pipe has been successfully
placed in the trench and final inspection has been completed. Backfill would be
conducted using a track hoe, rotary auger backfilled, padding machine, or other suitable
equipment. Backfilling of the trench would generally use the subsoil previously
excavated from the trench, except in rocky areas where imported select fill material may
be needed. Backfill would be graded and compacted by tamping or walking-in with a
wheeled or tracked vehicle. Compaction would be performed to 95 percent maximum
density as determined by AASHTO T-99 at all county road crossings. Backfill of
trenches would not be performed where the soil is frozen to the extent that large
consolidated masses have formed that would not “break down.” The contractor would
then re-spread the previously segregated topsoil to return the surface to its original grade.
Any excavated materials or materials unfit for backfill would be utilized or properly
disposed of in conformance with applicable laws or regulations. The construction
contractor would place a mound over the trench approximately 6 inches high to account
for subsidence. The entire construction zone would be seeded in the first appropriate
season after disturbance.

Pressure Testing. The entire pipeline would be tested in compliance with USDOT
regulations (49 CFR Part 192). Prior to filling the pipeline for a pressure test, each
section of the pipeline would be cleaned by passing reinforced poly pigs through the
interior of the line. Incremental segments of the pipeline would then be filled with
compressed water, air, or natural gas to the desired maximum pressure (up to 720 pounds
per square inch), and held for the duration of the test (8 hours minimum if USDOT
regulations apply). The compressed air would be discharged into the atmosphere
following the completion of the test. Notification to all nearby residents as well as the
Gunnison County Dispatch Center would be made prior to the pressure test and blow
down. Water discharge, if necessary, would occur into upland areas, on gentle slopes, and
would be conducted in accordance to the conditions and stipulations in CDPHE’s
Colorado Discharge Permit System for Hydrostatic Testing of Pipelines Tanks and
Similar Vessels. These conditions and stipulations require permit-specific sampling,
testing, filtering or mitigation, reporting, and a plan to prevent soil erosion or impacts on
surface waters.
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Gathering pipelines for individual well pads would consist of 6- to 8-inch outer diameter
pipeline, and be designed for 720 pounds per square inch. Each gathering line would tie into a
larger trunk line with a 12- to 16-inch outer diameter, which would eventually transport the gas
to the Bull Mountain Pipeline; carsonite pipeline markers would be installed on the surface and
tracer wire would be installed for all buried pipelines. The dimensions of the pipe used would be
dependent on the number of wells served and production estimates.

Between 10 and 25 construction and supply-related personnel would be needed to install new
sections of pipeline gathering system. All gas pipelines would be constructed to applicable
American Petroleum Institute/industry standards.

Overhead Electrical Line Construction for Water Disposal Wells

For Alternative A, the new water disposal well would require construction of one new overhead
electrical line (up to 5 power poles) to supply power to the water disposal wellhead. Electrical
line construction would take place following successful completion of the new water disposal
well. Electrical power would be used for long-term operation of lights, water heaters, and
ancillary needs at the water disposal facility. In most, but not all cases, well pumps would not use
electricity, and would be run by natural gas-powered pumps.

The new line would be installed following the most practical route from existing lines to the new
water disposal well site; two options would be to follow existing two-track roads or run the line
cross-country. The average ROW width for power lines is 30 feet. Final routes would be subject
to surface owner approval. If the line followed existing two-track roads construction vehicles
would stay on existing disturbance areas. If the line ran cross-country, then appropriate access
and vehicle routes would be approved as part of the project design. If the terrain allows for it,
access could be overland along the route. Wooden power poles would be erected and typical
equipment includes pickups, auger/drilling rigs, bucket trucks and stringing equipment. Some
Gambel’s oak, aspen, and other taller shrubs may need to be pruned back for construction, and
each power pole hole would disturb approximately 8 square feet of vegetation during excavation
of the hole and setting of the power poles. There would be no prescriptive clearing of the
corridor for electrical lines. Electrical line would run to the new water disposal well location.

Drilling

Drilling operations would be conducted in compliance with the APD issued by the State and any
relevant Federal Regulations (i.e., USFWS and EPA regulations). Specific techniques for drilling
wells would differ depending on whether SGI drilled a gas well or a water disposal well; the
specific techniques for natural gas well and water well drilling are presented below. Trucks
would be used to transport drilling components to the work site. Rig components are designed
for portability and are easily loaded and unloaded and mostly self-contained on the mobile drill
rig. Auxiliary equipment for the supply of electricity, compressed air, and freshwater would be
trucked in for drilling operations. Drill pipe, drill bits, cement, freshwater, wire rope, and other
supplies would be trucked to the well pad and stored temporarily until used. Traffic would
consist of support equipment, contractor vehicles, construction personnel, and material delivery.
Well pad activity would involve backhoes, front-end loaders, boom and winch trucks, delivery
trucks, welding machinery, and personal conveyance vehicles.
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Gas Well Drilling

Drilling gas wells can use a number of different wellbore directions, types of drilling
technologies, target different formations, and utilize different drilling lubricants (commonly
referred to as drilling fluids or drilling muds).

In its broadest definition, a wellbore is a hole that is drilled to aid in the exploration and recovery
of natural resources including oil, gas or water. A wellbore is the actual hole that forms the well.
A wellbore can be drilled vertically or directionally. A vertical wellbore is a wellbore drilled
straight down below the drilling rig. A directional wellbore may start out vertically, but is then
turned to move out at an angle, in an S-shape, or turned horizontally. Wellbores could be any of
the mentioned varieties (vertical or directional), and would be encased by materials such as steel
and cement. As applications to the COGCC are similar to Federal applications, illustrations of
the different types of wellbores for Federal applications are provided in Appendix E, Master
Drilling Plan.

As noted under the section describing the well pad construction techniques, drilling methods
could fall within two broad categories — those drilling systems that utilize a reserve pit on the
well pad or a pit-less system, generally called a “closed-loop system.” Under Alternative A, SGI
proposes to use either system: drilling with a reserve pit or closed-loop. Which system is utilized
would depend on the type of well to be drilled, what drilling equipment may be available at the
time, and/or economic factors such as a closed-loop system becoming cost-prohibitive. The type
of drilling system would be determined when the drilling application is submitted to the
COGCC.

In drilling with a reserve pit system, a small amount of fluid is retained in the cuttings and the
cuttings are placed in the reserve pit. The reserve pit would also hold fresh and/or recycled water
used in drilling and any excess drilling mud; the reserve pit is not used to store flowback water
during the completion phase nor used to store produced water during the production phase.
Drilling mud would be circulated by means of pump pressure from the rig mud pits down the
drill pipe, through jets in the bit, and up the annulus (the space between the wellbore and the drill
pipe). Drilling mud would flow through a series of equipment and tanks in order to recondition
it. A small amount of mud and the cuttings from the wellbore would be placed in the reserve pit.
Drill cuttings would be processed to remove excess drilling fluids. The cuttings would be stored
on location in segregated lined piles or in a storage container. Cuttings would be sampled and
tested according to COGCC 900 Series Rules, then transported to a permitted disposal/waste
management facility.

Each reserve pit would be constructed with an impermeable liner so as to prevent releases.
Reserve pit fences would be constructed and maintained according to the COGCC requirements,
including fencing and netting to prevent harm to wildlife resources. Once all drilling wastes are
removed from the pit, the pit liners would be removed and disposed of at a permitted waste
facility; the pit would be closed in compliance with all COGCC 900 Series pit closure rules.

A closed loop system is defined simply as a mechanical and chemical system that would allow
an operator to drill a well without using a reserve pit. In a closed-loop drilling system, the
reserve pit is replaced with a series of storage tanks that separate liquids and solids. Equipment
to separate out solids (e.g., screen shakers, hydrocyclones, or centrifuges) and collection
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equipment (e.g., vacuum trucks) minimize the amount of drilling waste muds and cuttings that
require disposal, and maximize the amount of drilling fluid recycled and reused in the drilling
process. The recovered drilling fluid can be stored in 500-barrel tanks and re-used in active mud
systems; consequently, drilling fluid is moved from well-to-well and reconditioned by the
dewatering equipment and mud products. The solid wastes would be transferred off-site for
disposal at oilfield waste disposal facilities.

Following well pad and access road construction, a Tier-2 or Tier-3 type drilling rig would be
transported to the well pad along with other necessary equipment. A conventional drilling rig
used for vertical wellbores would require construction as described above in the well pad
construction section. The rig would operate 24 hours per day. If the well were proposed as a
directional wellbore (e.g., horizontal or s-shaped), then directional drilling equipment would be
used and would operate 24 hours per day. Additional equipment and materials needed for
directional drilling operations would be trucked in to the well site.

Drilling would begin by digging a circular pit, called a cellar, and lining the pit with metal,
where the wellbore would be drilled. The cellar would provide space for the casing head spools
and blowout preventers that would be installed under the rig. Drilling operations normally
include keeping a sharp bit on the bottom drilling as efficiently as possible, adding a new joint of
pipe as the hole deepens, tripping the drill string out of the hole to put on a new bit as needed and
running it back to the bottom, and installing steel casing and cementing the casing in the hole.

Drilling fluids are used to aid the drilling of boreholes regardless of the type of well being
drilled. The main functions of drilling fluids include providing hydrostatic pressure to prevent
formation fluids from entering into the wellbore, keeping the drill bit cool and clean during
drilling, carrying out drill cuttings (i.e., pulverized rock generated from drilling), and suspending
the drill cuttings while drilling is paused and when the drilling assembly is brought in and out of
the hole.

Drilling fluid is a mixture of a fluid (either water or an oil-based product such as mineral oil) and
“mud.” For Alternative A, SGI plans to use freshwater-based drilling fluid but may also use oil-
based drilling fluids in production formations where borehole stability requires it or for
directionally drilled wells. Alternative A does not present a preference for one type of drilling
fluid over another; specifics on which type of drilling fluid used would be included on the
individual drilling application.

A water-based drilling fluid uses fresh or recycled' water or a combination of both mixed with
the mud; SGI would use a fresh-water mud system. Up to approximately 3,000 barrels of water
would be used for drilling a particular well. For Alternative A, that would result in up to 165,000
barrels of water that could be used for drilling (up to 3,000 barrels per well multiplied by up to
55 new wells drilled). In production level formations, where the borehole stability requires it, or
for directionally drilled wells, an oil-based drilling fluid, using products such as mineral oil, may

! Recycled water is water that has been used in other phases of the well development process. It could be water that
has been removed from drilling mud, water used during completion that flows back after the well has been pressured
and fractured, or water that has been produced as a by-product of gas production (known as produced water).
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be used. The mud portion of a drilling fluid is composed of clays, minerals, and additives, such
as bentonite, barite, soda ash, lime, polymer, lignite, and lost circulation material.

The drilling fluid used for a particular job is selected to avoid formation damage and to limit
corrosion. For example, where borehole stability requires it, a mud typically consisting of
potassium chloride substitute and commercial clay stabilizer (such as Di-Ammonium phosphate)
would be used to drill the production hole section. This mud formulation inhibits potentially
reactive shales to prevent shale swelling and hole sloughing. Drilling fluids and mud additives
would be recirculated during drilling, and could be transported to another drilling location for
reuse or treated and removed from the location.

Casing and cementing plans are designed by engineers and included in an APD and associated
Drilling Plan. The casing and cementing program would be conducted as approved to protect and
isolate all usable water zones, potentially productive zones, lost circulation zones, abnormally
pressured zones, and any prospectively valuable deposits of minerals. Placement of steel casing
would entail the connection and insertion of continuous sections of steel pipe into the drill hole.
The casing would extend from the bottom of the hole to the surface except when drilling or
production liner is used. Casing would be set in the hole, one joint at a time, threading one piece
into a collar on the next. The wells would be lined with conductor casing to a depth of at least 80
feet; with surface casing to at least 400 feet; with intermediate casing to approximately 3,000 to
5,500 feet; then with production casing to the target well depth. Casing programs are dependent
on the target depth and individual well casing plan.

The casing would be cemented into place in stages by pumping a slurry of dry cement and water
into the casing head, down through the casing string to the bottom of a string stage, and then up
through the spacing between the casing and the wellbore (annulus) back up to the surface except
when a production string is used. Surface casing cement is calculated to return to the surface
(100 percent excess volume). After the cement is pumped into the casing, a 1-inch pipe is run on
the outside of the casing and approximately 50 sacks of cement are used to top off the annulus. If
the cement does not circulate back to the surface, a temperature log is run to find the top of
cement. At this point, corrective measures are taken if necessary.

A plug would be pushed to the bottom of the wellbore to remove any residual cement from the
inside walls of the casing. If adequate cement coverage and quality were not attained, remedial
actions would be taken based on site-specific situations. Calculated volumes of cement would be
pumped into the annulus to fill the space, where it would be allowed to harden. A cement bond
log would be run on the wellbore to ensure that no voids remain in the annulus. Cementing the
annulus around the casing pipe restores the original formation isolation by posing a barrier to the
vertical migration of fluids or gasses between rock formations within the annulus of the
borehole, protects the well by preventing formation pressures from damaging the casing, and
retards corrosion by minimizing contact between the casing and naturally occurring corrosive
formation fluids. Each well may have multiple strings, and each string is cemented
independently.

All drilling operations and other well site activities would be conducted in compliance with
COGCC rules and regulations. Pressure tests are required before drilling out from under all
casing strings set and cemented in place. Blowout preventer controls must be installed prior to
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drilling out the surface shoe and prior to starting workover or completion operations. Blowout
preventers would be inspected and tested at regular intervals to insure good mechanical working
order.

Site-specific descriptions of drilling procedures would be included in each APD submitted to the
COGCC for each proposed well.

Drilling activities on individual wells would typically occur 24 hours per day, 7 days per week,
and would require approximately 16 workers.

Coal bed methane natural gas wells would typically be drilled vertically, but some would be
drilled directionally including horizontally, depending on the specific needs at that location,
which are dictated by terrain in the surrounding areas, distance to the Unit boundary, and other
site-specific factors. There could also be multiple wells on one well pad. Development of coal
bed methane natural gas wells on new well pads, including construction, drilling, stimulation,
and completion, would require an average of 60 days.

Shale and sandstone gas wells could be drilled vertically, directionally, or with multiple
horizontal wells from a single pad, where feasible, to minimize the number of well pads required
to drain the resource. Directionally drilled wells, both shallow and deep, could take
approximately 46 to 60 days per well to drill. Development of shale gas wells on new well pads
would require an average of 85 days.

Water Disposal Well Drilling

For Alternative A, SGI proposes drilling one new water disposal well. For each water disposal
well, a 24-inch-diameter hole would be drilled for the first 40 feet, and then gradually reduced
with decreasing diameters of casing strings until the hole reaches its target depth, estimated at
10,000 feet. Once the casing strings are set and the outside annulus is cemented in place for each
string of casing, the wells would be completed (see Water Disposal Well Completion below).

Tubing with a diameter of 2.875 to 3.5 inches would be run down the casing to the top of the
target disposal zones. The tubing would be landed in a set packer approximately 100 feet above
the uppermost-completed injection zone. A packer set has rubberized rings, which when
activated seal off the bottom of the casing, preventing disposal waters from migrating up the
insides of the casing. Above the packer set, the annulus between the tubing and inner casing
walls would be filled with packer fluid. Pressure would be monitored at the surface to detect any
loss of packer fluid into surrounding formations and to detect migration of injected water upward
into non-target annulus zones, as well as to insure tubing, packer, and casing integrity.

The disposal well may be completed in the Entrada or Maroon Formations; the primary injection
target zone is the Entrada formation at 8,900 feet, with the Maroon in the secondary injection
zone at 9,000 to 9,500 feet. The maximum daily injection rate for the Maroon formation is 4,000
barrels per day, while the maximum daily injection rate for the Entrada formation is 2,000
barrels per day. If these formations are not useable, the Dakota and Morrison Formations may
also be evaluated. A water-based mud system would be used for drilling of the surface hole, and
a low-solids, non-dispersed gel system would be used for the intermediate and production hole
sections of the water disposal well.
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Drilling water disposal wells would require 60 to 120 days. Up to approximately 3,000 barrels of
water would be used for drilling a particular water disposal well. For Alternative A, that would
result in up to 3,000 barrels of water that could be used for drilling (up to 3,000 barrels per well
multiplied by up to one new water disposal well drilled).

Completion

Gas Well Completion

After drilling and casing of the well, a completion program would be initiated to stimulate
production of natural gas and to determine gas and water production characteristics. A mobile
completion rig (also called a workover rig) similar to the drill rig may be used to complete each
well. The well completion process, lasting 8 to 10 days, includes perforating the well’s steel
casing and cement, hydraulically fracturing the producing formation(s), and installing a series of
valves and fittings on the wellhead. Hydraulic fracturing does not always require the presence of
a workover rig.

Wells are often treated during completion to improve resource recovery by increasing the rate
and volume of hydrocarbons moving from the natural gas reservoir into the wellbore. These
processes are known as well-stimulation treatments and include hydraulic fracturing, acidizing,
and other mechanical and chemical treatments, often used in combination.

Hydraulic fracturing is a 60-year-old process used to maximize the extraction of underground
resources by allowing natural gas to move more freely from the rock pores to production wells
that bring the gas to the surface. Fluids, commonly made up of water and chemical additives (e.g.
recycled or freshwater, liquid carbon dioxide, sand, and chemical additives), are pumped into a
geologic formation at high pressure during hydraulic fracturing. When the pressure exceeds the
rock strength, the fluids open or enlarge fractures. After the fractures are created, a propping
agent is pumped into the fractures to keep them from closing when the pumping pressure is
released. After fracturing is completed, approximately 60 to 80 percent of the injected fracturing
fluid returns to the wellbore (EPA 2004). The specific type and components of the fracturing
fluid chemical vary based on geologic formation and by company, but may include constituents
such as hydrochloric acid, anti-bacterial agents, corrosion inhibitors, and surfactants (BLM
2013a). Per COGCC Order No. 1R-114, operators are required to post their disclosure of
chemicals intentionally added to hydraulic fracturing fluids on FracFocus per COGCC Order No.
IR-114.

Hydraulic fracturing is now being used more commonly due to advances in technology.
Groundwater is protected during the fracturing process by a combination of the casing and
cement that is installed when the well is drilled and by the depth of the rock between fracture
zone and any fresh-water bearing zones or aquifers (EPA 2004). As state requirements for
applications are similar to federal applications, illustrations of the different wellbores
requirements are presented in Appendix E, Master Drilling Plan. Additionally, specific casing
information would be included on the drilling applications. The casing and cementing techniques
described in the drilling plan would provide redundant protection of all usable aquifers above the
target zones by cementing both the surface and intermediate casing strings from the base of pipe
back to the surface.
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Water used during completion operations would be recycled, fresh, or a combination of both, and
quantities used would vary in accordance with the formations the wells are completed in.
Specifics for how much water each well type would require for completion is provided in
Appendix D, Master Surface Use Plan of Operations. As each well type requires vastly different
amounts of water, calculations for estimated water usage were based on assuming 50 percent
CBNG wells and 50 percent shale wells as discussed in the Bull Mountain EA. Calculations used
number of new wells per alternative divided in half for each type of well (CBNG/shale). To
estimate the amount of water use per well type, the number of wells was multiplied by the
highest amount of water use for that well type. Water usage totals were added together for a total
maximum amount of water usage. The results showed that there could be up to 5,542,000 barrels
(or 538 acre-feet) of water used for well completions during the 3 year development time frame.
If fewer shale wells were drilled and completed, the water use estimate could be lower. Recycled
water could also be used for well completions when water conditions allow (see Flowback Pits
discussion below).

Test gas could be flared (released to the atmosphere) or environmentally friendly green
completion technology may be used. What makes the well completion “green” is that the gas is
separated from the water and placed in a pipeline instead of being released to the atmosphere.
Green completions take place during the flowback stage of the completion, during which natural
gas is produced with the water. Green completion technologies capture the gas at the well head
immediately after well completion instead of releasing it into the atmosphere or flaring it off,
resulting in reducing volatile organic compound (VOC) emissions from wells. In green
completions, gas and hydrocarbon liquids are physically separated from other fluids and
delivered directly into equipment that holds or transports the hydrocarbons for productive use.
There is no venting or flaring. See also COGCC regulation 800-4 for further details on green
completion technologies.

If a well is flared, the flares are designed to be directed straight upward and are located in an area
on pad to prevent damage to the environment or a safety hazard. In the event it becomes
necessary to flare a well, a deflector and/or directional orifice would be designed and installed to
safeguard both personnel and adjacent lands. The flowback involves removing the water that was
used to stimulate the well.

Following the hydraulic fracturing of the well, a percentage of the fluid, consisting primarily of
produced water, may be returned to the surface. This percentage of return varies between wells.
Even though the produced water and gas can flow into the casing after it is perforated, a small-
diameter pipe, called tubing, is placed in the well to serve as a way for the produced water to be
brought to the surface. Typically, the start of the tubing is placed below the perforated interval to
allow any fluids collecting at the bottom of the well to be pumped up through the tubing to the
surface. The tubing in the well is suspended from the wellhead, so as the well production flows
up, the production from the well can be controlled by opening and closing valves on the
wellhead. Excess produced water would be stored on the pad in containers, piped to the McIntyre
Flowback Pits (see Flowback Pits, below), or sent to a water disposal well for reinjection.

Typical equipment and vehicles used during completion activities include propane and carbon
dioxide tanker trucks; hydraulic fracturing trucks; sand transport trucks; water trucks; oil service
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trucks used to transport pumps and equipment for hydraulic fracturing; flat beds and gin trucks to
move water tanks, rigs, tubing, and hydraulic fracturing chemicals; logging trucks (cased hole
wireline trucks); and pickup trucks to haul personnel and miscellaneous small materials.

Completion activities on individual wells would occur 24 hours per day, 7 days per week, and
would require approximately 25 workers. Completion of an individual well would generally take
approximately 7 days, depending on conditions at the individual well. Flow testing follows
completion and takes 25 to 50 days. Only 2 workers are employed 24 hours per day for testing.

Flowback Pits

In order to minimize the consumptive use of water for completion operations, SGI has
constructed four pits on private surface lands to temporarily store a mixture of freshwater,
produced water, and recycled water prior to and after completion operations, per the regulatory
guidance and permitting of COGCC. Water estimates for hydraulic fracturing operations by well
type are presented in Appendix D. The flowback pits would reduce the amount of water
transportation trucking traffic, on-site storage of water on pads in hydraulic fracturing tanks, and
subsequent removal of waters between hydraulic fracturing operations. At this time the flowback
pits are permitted as follows: two pits on Rock Creek Ranch (T11N R9OW Section 24)
immediately north of SGI’s existing federal 11-90-24-2 water disposal well, and two additional
pits on Rock Creek Ranch lands in T11N R90 Section 26. Since all four flowback pits would be
located on lands previously owned by the McIntyre Ranch, they are referenced as follows (Table
2-4, Mclntyre Flowback Pits):

Table 2-4
Mclntyre Flowback Pits

Fluid Volume
Pit Name Dimensions Capacity (barrels)
Mclntyre Flowback Pit 1 130 feet by 200 feet by 12 feet deep (10 feet fluid depth) 31,463
Mclntyre Flowback Pit 2 110 feet by 230 feet by 12 feet deep (10 feet fluid depth) 29,720
Mclntyre Flowback Pit 3 150 feet by 600 feet by 12 feet deep (10 feet fluid depth) 144,247
Mclntyre Flowback Pit 4 150 feet by 600 feet by 13 feet deep (11 feet fluid depth) 144,247

Fresh, production, and recycled water would be delivered to the Mclntyre pits through surface
polyethylene (HDPE, referred to here as poly) pipe and existing buried steel water pipelines for
temporary storage prior to hydraulic fracturing operations. Temporary water pumps would draw
water from the Mclntyre pits into the temporary surface pipes and existing water pipelines (in
order to reduce truck-based fluid hauling). Water would be mixed with sands and chemicals on a
target pad site prior to injection into a wellbore (see the Drilling and Hazardous Material and
Solid Waste sections below for details on chemicals used).

As noted above, SGI plans to temporarily lay down poly pipelines in order to transport the fresh
or recycled water used for completions from the McIntyre Pits to storage tanks and then to the
wellhead (see Appendix M, Poly Pipeline Operation Plan). Generally, the pipe strings would
follow roads. The length of time the pipe is on the surface depends on where and when a well is
to be completed; it is moved from one location to another when a new well is ready for
completion. Temporary poly may be left in place for several months in some cases. Pipe
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diameter is dependent on the volume and pressure of water needed for the completion. SGI
anticipates that 12-inch internal diameter would be the largest pipe required, but could also use a
smaller interior diameter pipe if needed (e.g., 8-inch or 6-inch).

After hydraulic fracturing operations for a well are complete, used fluids would be flowed back
out of a wellbore, filtered on the pad site, temporarily stored in tanks, and then pumped into
transportation trucks (to be trucked to a McIntyre flowback pit) or pumped into an existing water
pipeline or temporary surface poly pipe for delivery to a Mclntyre flowback pit for temporary
storage. These used fluids could then be re-used for additional hydraulic fracturing operations
during the same season if water condition allows. The highest total dissolved solids (TDS)
anticipated in the water contained within the pits would be 60,000 to 70,000 parts per million
(ppm), with an average TDS of 40,000 ppm in the pits. Produced water TDS in the field is
approximately 15,000 ppm.

Construction of the Mclntyre pits involved the salvaging of topsoils, the excavation of the pit
itself, and compaction of the pit interior. Pits have been engineered with a triple liner system that
includes surface and groundwater sites and monitoring of the four groundwater monitoring wells
as required by the COGCC permits issued for the pits. There is a 1-foot berm surrounding the pit
over which the liners are pulled and anchored in on the opposite side. At least 2 feet of freeboard
is maintained in the pits at all times. Bird deterrent netting is stretched over the pits to keep birds
out. Additionally, year-round wildlife and silt fencing has been placed around the pits to prevent
terrestrial wildlife entry into a full or empty pit.

Water Disposal Well Completion

The additional water disposal well would also require completion. Similar to traditional wells, a
workover rig would be used to complete the well. This process includes perforating the well’s
steel casing, and may include hydraulic fracturing of the formation to improve its ability to
accept injected water. This supplemental hydraulic fracturing could also recur later in the life of
the well. Drilling and hydraulic fracturing would follow standard industry and regulatory
procedures, and be permitted as under producing wells with the additional process of converting
it to a disposal well. Multiple disposal zones would be perforated in order to allow produced
water to flow into any of the available receiving formations, and allow for redundancy in
receiving formations.

Interim Reclamation

The goal of interim reclamation is to maintain soil productivity during the production phase. All
surfaces not needed for long-term operations would be recontoured and seeded as per the
requirements set by the COGCC. Seed availability may vary, so not all species may be available
at the time they are needed. However, major species are generally available. If availability were a
concern, SGI would request the use of COGCC'’s approved alternate seed mixture.

If the well(s) on a pad are not productive, the pad would be abandoned and reclaimed in
accordance with applicable agency requirements stipulated in the permit for the well, and
according to the reclamation portion of the information submitted with the APD. Reclamation
areas would include, but not be limited to, fill slopes, trenches, wing ditches, edges of
disturbance, temporary-use areas no longer needed, and embankments. Reclamation would
involve recontouring the well pad to blend with the natural topography, even redistribution of
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segregated topsoil, seeding, and monitoring to ensure revegetation is successful. Reclamation
efforts would continue until all related requirements were met. Removal or burial of any
surfacing material used to complete the well pad would be according to the authorizing agency’s
standards.

Upon well completion, the well location and surrounding area would be cleared of all unused
tubing, materials, trash, and debris. SGI would perform interim reclamation efforts on as much of
the disturbed area as practicable after drilling and conducting subsequent operations. This
process entails returning areas not needed for production operations or for subsequent drilling
operations to near-original condition or to the land use designated by the surface landowner. SGI
would minimize dust and erosion during the interim reclamation process. SGI would initiate
interim reclamation within three months for projects on croplands and within 6 months for
projects on non-crop lands after finishing drilling and subsequent operations, unless an exception
was granted. Areas needed for production and subsequent drilling operations (those planned
within 12 months) would be stabilized to minimize fugitive dust and erosion. Stockpiled topsoil,
as well as remnant vegetation (e.g., uprooted sagebrush and oak brush) would be spread over
interim reclamation areas, and then seeded with an approved seed mix per the landowner
agreement. Any remaining stockpiled topsoil not needed for final interim reclamation would also
be stabilized and reseeded. Prior to reseeding, all reclaimed areas would be scarified and left
with as rough and uneven a surface as is practicable. The appropriate amount of seed would be
applied across the reclaimed areas as prescribed in the permit.

If a reserve pit is utilized, it would be cleaned out, the liner removed and properly disposed of,
backfilled, and reclaimed within 6 months from the date of well completion, weather permitting.
Prior to any dirt work associated with reserve pit restoration, the reserve pits would be as dry as
possible. Cuttings within the pit would be sampled and laboratory tested according to COGCC
900 Series Rules. Results of cuttings pit testing on federal well sites would be made available to
the COGCC. Cuttings would then be trucked to an approved and permitted disposal facility
(depending on the concentrations of potential soil contaminants listed in COGCC Table 910-1
and analyzed by an EPA-approved laboratory); fencing surrounding the pits would also be
removed.

It is estimated that well pads would be reduced in size to an average of 2 acres after interim
reclamation is complete. However, the number of wells and associated production equipment
needs on each pad would primarily dictate the size of an individual production pad.

Revegetation efforts would be considered satisfactory when soil erosion resulting from the
operation has been stabilized, and a vegetation cover equal to 70 percent of pre-existing or
seeded-in vegetation is reestablished (both cover and diversity of species) as evidenced by pre-
and post-construction photo-point monitoring and vegetation plots and transects. SGI would
monitor interim and final reclamation progress at 1-, 3-, and 5-year intervals. Reseeding would
be required if satisfactory interim reclamation progress is not being made at year 2 or year 3
monitoring intervals, or if final reclamation is not achieved by year 5.

Interim reclamation would also include repair of range management facilities and improvements
that had been altered by project-related activities, for example, the installation of cattle guards
where new access roads crossed fences.
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Production and Maintenance

Production

If a well were determined to be commercially productive, production facilities would be installed
on the well pad. Typically, up to eight (8) 200- to 400-barrel storage tanks would be installed per
well for produced water and 1 storage tank for condensate (if needed). The produced water
would be piped or trucked to the MclIntyre pits, storage tanks, or water disposal wells (described
below in the Produced Water Management section). Condensate, if produced, would be
transferred to trucks as necessary and transported for sale or to an approved disposal site.
Typically, a heated three-phase separator, rated at 0.125 mmBtu/day, would be necessary to
separate fluids associated with each wellbore. Protective barriers would be installed around the
production facilities, including tanks. Regardless of the alternative selected, the appropriate
location of facilities would be determined during the APD process.

Dehydration facilities to separate water from natural gas would be centralized at compression
facilities.

Where applicable, wells would be fitted with cavity pumps that would require generators to
power them. Currently, there is 1 188-horsepower generator to run 2 existing cavity pumps, but
smaller, more efficient turbine generators could also be used. These pump and generator systems
could be used on any type of well, whether coal bed methane natural gas or shale, if needed. The
prime mover for pump jacks would be small (50 horsepower or less) natural gas-fired internal
combustion engines.

All site security guidelines would be followed as identified in the authorizing agency’s statutes,
regulations, and policy.

Existing wells in the Unit have seen increases in production since initial production year of 2010.
Table 2-5, Bull Mountain Unit Annual Production Rates, illustrates the amounts of gas and
water produced each year.

Table 2-5
Bull Mountain Unit Annual Production Rates
Average No. of Average No. Gas Production = Water Production

Year Prod. Wells  of Prod. Days (MCF)* (barrels)
2010 12 30 133,455 10,911
2011 11 99 132,678 224 476
2012 9 110 95,299 254,944
2013 9 56 116,780° 107,342
2014 9 100 923,948’ 268,155
2015' 9 126 928,815 216,037

Source: COGCC 2013

Colorado Oil and Gas Conservation Commission’s Colorado Oil and Gas Information System
Production Data Inquiry website: http://cogcc.state.co.us/cogis/ProductionSearch.asp..

! Production through July 2015

2 Production amounts are from SGI, August 7, 2013, unless otherwise noted.

3 Production amounts are from the COGCC website.
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In addition to the daily site inspections at each well pad location, SGI would remotely monitor
specific aspects of well production. This remote monitoring is proposed as a way to provide
monitoring between the daily site inspections by SGI personnel. This proposed remote
monitoring would be conducted at all fee and federal well pad locations, as proposed in SGI’s
Proposed Action and Alternative A. SGI will monitor the following aspects of well production
using remote telemetry:

e Tubing pressure
e (Casing pressure
e (Gathering system line pressure
o Wellhead differential pressure
e Wellhead gas temperature
e Wellhead gas rate
e Production tank level alarms
SGI will implement this proposed remote monitoring under the following time limits:

e Wells existing in the Bull Mountain Unit on the effective date of this WHP must be
retrofitted and become compliant with the seven monitored aspects of well production
listed above within 24 months of the effective date of this WHP.

Wells not yet existing in the BMU on the effective date of this WHP must be compliant with the
seven monitored aspects of the well production listed above within six months of such a well
being placed in production.

Surface Facilities

Installed surface facilities for each gas well would include the wellhead, and may include
artificial lift, separators, water transfer, pumps, tank batteries, wellhead compression, and gas-
metering facilities. If artificial lift is used, the driver may be natural gas powered. Facilities
would occupy less than 1 acre on the site. All long-term facility structures would be painted in
accordance with the authorizing agency’s standards. Separated, produced water from each well
would be transported or pumped through in-ground water lines to an approved disposal well.
Disposal of produced water would be in accordance with a plan approved by the COGCC.

All permanent structures would be painted a flat, non-reflective standard environmental color as
specified by the authorizing agency or private landowner. Facilities would be painted within 6
months of being located on site. As required by the Occupational Safety and Health
Administration, some equipment would be painted for safety considerations (i.e., some parts of
equipment would retain its safety coloration such that it does not blend with the surroundings).

Surface facilities for water disposal wells would include the wellhead, water injection pump and
housing, filter skid and gas filter skid, and approximately 6 to 8 400-barrel holding tanks and 1
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90-barrel facility drain tank. Water storage tanks would be heated during the winter months to
prevent ice formation in the tanks and lines. The injection pumps for the water disposal well
would be powered by electricity supplied by overhead or buried electrical lines or by natural gas
engine. Facilities would occupy less than 1 acre on the well pad, which would be 1.4 acres
following interim reclamation. All long-term facility structures would be painted in accordance
with the authorizing agency’s standards.

SGI would use a second existing storage yard sized approximately 250 feet by 400 feet, and it
would be located on their property to store materials and equipment (T11S R90W Section 14).

Compressor Stations

Compression in the field may be necessary as wells come online. Under Alternative A, SGI
proposes one new screw compressor located on previously disturbed land (T11S R90W Section
24 and adjacent to the Federal 24-1 and Federal 24-1a well pads, see Figure 2-1).

SGI is proposing to use natural gas-fired internal combustion engines to power the compressor.
Emissions from natural gas-fired compressor at the compressor facility would typically be less
than 2 grams per horsepower/hour of carbon monoxide (CO) and nitrous oxides (NOy), and less
than 1 gram per horsepower/hour of VOCs. The compressor would use hospital grade muftlers
(an industry standard within the oil and gas industry) and would be housed in buildings or
portable structures in an effort to abate noise from the compressor engine.

Up to 20 personnel may be involved in compressor station construction, with an average of 5
personnel on site at any one time.

Produced Water Management

Water to be injected into the water disposal wells would first be piped or delivered by truck into
the holding tanks to allow sediments to settle out. The water would then pass through a series of
filters to remove solids larger than 10 microns in diameter. Accumulated solids from the settling
and filtration process would be periodically removed from the holding tanks and trucked to an
approved off-site disposal facility. Chemical treatment of water would reduce scaling or
deposition of minerals in the receiving formation, which would otherwise shorten the life of the
disposal zones. Chemicals used for treatment would likely include acids, which would keep any
minerals in suspension, retard scaling, and act as a biocide. Disposal of produced water would be
in accordance with a plan approved by the COGCC rules and regulations.

SGI estimates that between 500 and 3,000 barrels per day of produced water would be injected
into the water disposal well. Produced water could also be trucked to an approved disposal site.

Water disposal wells would be drilled to non-producing, non-useable water bearing, formations
capable of accepting water. These formations do not produce gas, contain no useable water, and
are capable of accepting large quantities of injected water. Conceptual locations for water
disposal wells have been illustrated on each alternative map (Figures 2-1 to 2-3). In some cases,
non-producing gas wells may also be converted for water disposal use. All water disposal wells
would be permitted through the appropriate authority. Water disposal facilities would include
natural gas-fired internal combustion engines to drive injection pumps directly or via a generator
powering an electric motor.
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Workovers

Periodic workovers would be required to correct downhole problems in a producing well, pump
maintenance, and to return the well to production. Workovers are undertaken on an as-needed
basis to increase or maintain production from downhole producing zones or to re-complete a well
in a new zone.

A well would require a workover for any of several typical reasons including:

e Refracturing the producing formation(s) using advanced techniques designed to stimulate
additional production

e C(leaning out the wellbore and perforations to stimulate/facilitate production

e Re-completing in another potentially productive zone that was not originally completed
at the time the well was drilled

e Repairing casing and other downhole equipment

A workover would generally require three to five workers for four days. Workover activities
would typically be implemented during daylight hours only.

A single workover rig and five-person support crew with four light trucks is anticipated to
workover any given individual well within the Unit. The exact scheduling and particular wells
selected for workover is unknown at this time, however individual well workovers would be
conducted on a bi-annual schedule. With the proposed well development schedule of drilling 27
new Fee/Fee wells per year in Alternative A and continued operations of the existing wells in the
Unit, the following estimates for workover operations may occur.

After completion of the drilling phase of this alternative, annually, up to 36 workovers are
anticipated to occur upon the 55 Fee/Fee new wells amongst 10 new well pads and the existing
20 wells amongst 17 existing pads (14 Fee/Fee wells, 11 pads, one WDW-one pad, and five
federal wells, five pads). Based on the initial drilling schedule the workover rig and support
crew could move between approximately 15-16 well pads each year to workover wells.
Although the single workover rig would likely remain within the Unit should additional
workovers are scheduled to occur consecutively, the support crew would be travelling in and out
of the Unit with up to four light trucks on a daily basis. As an individual well workover is
estimated to take approximately four days, the resulting round trips in and out of the Unit by
light truck per individual four-day workover is estimated to be 16, which results in
approximately 576 light truck round trips per year should all 36 calculated workovers be
completed annually. It is also assumed that if workover scheduling permits (e.g., minimal delay
between scheduled operations), the workover rig would likely be temporarily staged in the area
when not in use to limit multiple round trips in and out of the Unit.

SGI could conduct workover operations at any period during the calendar year on the Fee/Fee
wells of Alternative A and those which already exist.
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Regardless of timing limitations when performing workovers on federal wells, such operations
would be conducted in compliance with the subsequent well operations standards put forth in 43
CFR 3162.3-2. These regulations include notification requirements and outline circumstances
which may require additional approval from BLM prior to conducting subsequent well
operations.

Maintenance

During the normal life of the wells, routine production and maintenance operations would be
conducted throughout the year to ensure that equipment is functioning properly. A well
operations technician (referred to in the industry as a pumper) visits well pads in a pickup truck
to monitor various operating conditions such as gas and water production rates, pipeline
pressure, and separator pressure, to determine if abnormal conditions exist and make or schedule
necessary repairs. Maintenance of the well pad would also include monitoring the establishment
of desirable vegetation, repair of any erosion occurring on the location, and control of noxious or
invasive weeds. Additionally, road maintenance would include dust abatement procedures such
as application of magnesium chloride. In the case of the water disposal wells, routine
maintenance ensures that the well can continue to accept injections of produced water efficiently.

All project roads would require routine year-round maintenance to provide year-round access.
SGI would be required to prepare and implement a road maintenance plan for all roads used for
project-related purposes. Maintenance would include inspections, reduction of ruts and holes,
maintenance to keep water off the road, replacement of surfacing materials, and clearing of
sediment blocking ditches and culverts. Should snow removal be necessary, roads would be
cleared with a motor grader or snowplow, and where possible snow would be stored along the
down gradient side to prohibit runoff onto the road. Road maintenance agreements and
requirements would vary depending on the owner of a given road in the Unit. SGI has committed
to adhere to county road maintenance and encroachment ordinance requirements. Aggregate
would be used as necessary to maintain a solid running surface and minimize dust generation.

Final Reclamation and Abandonment

When a well is to be plugged and abandoned, SGI or subsequent operators would reclaim and
revegetate the well pads. Site-specific reclamation plans would be included with the submitted
drilling applications to the COGCC. Development of a site-specific reclamation plan would
include consultation between the surface owner and the operator. The following minimum
standards would be applied:

e All surface equipment would be removed

e Removal or burial of surfacing material would comply with the authorizing agency’s
standards

Wells would be plugged using COGCC standards and comply with all state regulations.

Revegetation efforts would be considered satisfactory when soil erosion resulting from the
operation has been stabilized, and a vegetation cover equal to 70 percent (both cover and
diversity of species) of pre-existing or seeded-in vegetation is reestablished as evidenced by pre-
and post-construction photo-point monitoring and vegetation plots and transects. SGI would

2-34 Final Environmental Impact Statement for the Bull Mountain Unit Master Development Plan July 2016



2. Alternatives

monitor interim and final reclamation progress at 1-, 3-, and 5-year intervals. Reseeding would
be required if satisfactory interim reclamation progress is not being made at year 2 or year 3
monitoring intervals, or if final reclamation is not achieved by year 5.

Water Use and Water Sources
Specific volumes of water usage needed for any given phase of development are presented
within that phase description.

Over the life of the project (approximately 50 years), an estimated 30 percent of project water
would be obtained from freshwater sources. The remaining 70 percent of water needs could be
supplied by various sources, and may include recycled or produced water (see Appendix D and
Appendix E).

Water is needed for a variety of activities associated with development of the Unit, including
dust abatement on roads, moistening of soils and gravels for compaction of well pad surfaces,
production of drilling muds (to help lubricate the bore hole and circulate drill-bit cuttings),
cementing the casing, and hydraulic fracturing and well stimulation. Water is also sometimes
used to hydraulically test pipeline integrity (see “pressure testing” section in the pipe installation
section). Water for drilling and cementing would be pumped to the well site and stored for
operations or would be trucked in. After use, the water used for drilling/completion must be
injected into a disposal well or, hauled off-site to an approved disposal facility or stored for reuse
in the flowback pits. SGI plans to re-use water where possible. Flowback fluids to be used during
the same drilling season may be stored in the McIntyre Flowback Pits (see above).

Use of surface water would be contingent upon the proper authorizations and permissions by the
State of Colorado and water right holders (see Appendix L). Specific water withdrawal points
would be identified in each future drilling application. However, as specific water withdrawal
points have not yet been identified by SGI, it is assumed for the purposes of analysis and Section
7 Consultation that the entire depletion associated with this project would be a new depletion
from the Colorado River, and thus would be subject to recovery fees as appropriate.

Water from all of these sources would be distributed by truck, buried pipeline, or surface poly
pipe to the point of use. Re-use of produced water and water from drilling and completion of
other wells would be conducted to the maximum extent practical, estimated at 70 percent of total
water needs.

Freshwater application to roads for dust abatement would be applied to the road more frequently
as traffic volumes increase and according to weather patterns. Approximately 5,000 to 8,000
gallons of freshwater may be used each day to control fugitive dust per mile during dry months
(for example in a typical June). Approximately 2,000 to 5,000 gallons of freshwater may be used
to control fugitive dust per mile of road during wet months (for example during a typical
August). If dust palliatives were used, the County would determine which ones would be best
suited to the situation on county roads. Options for palliatives are magnesium chloride and
potassium chloride.
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Hazardous Materials and Solid Waste

Natural gas development employs a variety of chemicals including solvents, lubricants, paints,
and additives. A list of chemicals used during drilling, completion, and production is included in
Appendix G, Hazardous Materials Management Summary. The listing identifies the chemical,
its common application, and potentially hazardous components.

Drilling by-products produced include solid pieces of waste rock combined with fluids and/or
lubricants used to maintain smooth drilling operations; the by-products are produced by the drill
bit cutting through the various formations at intervals beginning 3 to 4 feet from the surface and
ending at the bottom of the hole. After drilling is complete, closure of the reserve pit would be
completed according to the appropriate regulatory requirements (see pit closure section below).

Emptied steel and plastic drums for materials such as caustic soda, citric acid, lubricating oil,
methanol, and drilling additives would require disposal. Empty metal or plastic drums would be
returned to the supplier of the product. Any waste lubricating oil would be disposed of properly
by a third-party contractor.

SGI has prepared and implemented an Integrated Spill Prevention, Control, and
Countermeasures Plan and Emergency Response Plan for containment and control of oil and
chemicals used in the Unit, as well as fire prevention and protection and emergency reporting.
Procedures outlined in the Plans are applicable to all SGI personnel and contractors. In
accordance with the plans, SGI personnel are trained to conduct routine inspections of the
containment areas and to promptly contain and clean up any accidental spills. SGI’s plans can be
provided upon request to BLM at their Montrose office.

Chemicals on the EPA’s Consolidated List of Chemicals Subject to Reporting Under Title III of
the Superfund Amendments and Reauthorization Act of 1986 (SARA Title III) may be used or
stored in quantities over reportable quantities. In the course of drilling, SGI could potentially
store and use diesel fuel, sand (silica), hydrochloric acid, and CO; gas, all described as hazardous
substances in 40 CFR Part 302, Section 302.4. In addition, natural gas condensate and crude oil,
described as hazardous substances in 40 CFR Part 302, Section 302.4, may be stored or used in
reportable quantities. During production operations, tri-ethylene glycol, ethylene glycol mix (50
percent), and methanol, all described as hazardous substances in 40 CFR Part 302, Section 302.4,
may be stored or used on site. Small quantities of retail products (paint/spray paint, solvents
[e.g., WD-40], and lubrication oil) containing non-reportable volumes of hazardous substances
may be stored and used on site at any time. No extremely hazardous substances, as defined in 40
CFR Part 355, would be used, produced, stored, transported, or disposed of under any of the
alternatives. Hazardous substances would be reported as required by Title III and COGCC
chemical inventory programs.

Any surface spills or releases of oil, condensate, produced or flowback water, drilling fluids or
other potentially harmful substances would be contained and immediately removed according to
SGI’s spill plan. The spilled or released fluids, along with any contaminated soils would be
disposed of at an approved disposal site.
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Tanks containing hazardous materials, including drilling fluids and/or muds, completion fluids,
fuels, lubricants, produced liquid hydrocarbons, condensates, and produced water, would be
surrounded by a secondary containment berm of sufficient capacity to contain the entire capacity
of the largest single container and sufficient freeboard to contain precipitation as required in the
authorizing agency’s standards. For instance, EPA requires containment of 150 percent of the
volume of the largest container. All loading lines and valves would be placed inside the berm
surrounding the tank or would utilize catchment basins to contain spills. The tanks would be
emptied as necessary, and the liquids transported to market via trucks.

Portable toilets and bear-resistant trash containers would be located on active construction sites.
A commercial supplier would install and maintain portable toilets and equipment and would be
responsible for removing sanitary waste. Sanitary waste facilities (i.e., toilet holding tanks)
would be regularly pumped and their contents disposed of at approved sewage disposal facilities
in Delta, Montrose, Garfield, or Gunnison Counties, in accordance with applicable rules and
regulations regarding sewage treatment and disposal. Accumulated trash and nonflammable
waste materials would be hauled to an approved landfill once a week or as often as necessary.
All debris and waste materials not contained in the trash containers would be cleaned up,
removed from the construction ROW or well pad, and disposed of at an approved landfill. Trash
would be cleaned up every day.

Sanitary waste equipment and trash bins would be removed from the Unit upon completion of
access road or pipeline construction, following drilling and completion operations at an
individual well pad, or as required.

Access and Traffic

Traffic estimates would be the same as those described in Section 2.2.5, Elements Common to
All Alternatives, above. Specific calculations for Alternative A are presented below in Table 2-6
and are based on 10 new well pads.

Table 2-6
Alternative A Traffic Estimates per Well Pad for Construction, Drilling,
Completion, and Production Activities
Average Weight Estimated Round

Vehicle Type (Pounds) Trips

Vehicles for pad and access road construction

Gravel trucks 110,000 1,600

Semi-trailer trucks 37,000 40

Pickup trucks 6,000 400

Motor grader on semi-trailer 40,000 10

Dozer (2) on semi-trailer 19,000 20

Track hoe on semi-trailer 43,000 10
Pipeline construction

Motor grader on lowboy Trailer with truck 50,800 20

Bulldozer on lowboy trailer with Truck 120,000 20

80-barrel water trucks for dust control 54,000 loaded 200

80-barrel water trucks for hydrostatic 25,000 empty 20-40

testing
Track hoe on lowboy trailer with truck 91,000 20
Welding trucks 9,500 20
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Table 2-6

Alternative A Traffic Estimates per Well Pad for Construction, Drilling,

Completion, and Production Activities

Average Weight Estimated Round
Vehicle Type (Pounds) Trips
Crew cab pickups 5,200 400
Bending machine/trailer 48,000 20
Side booms on lowboy trailer with truck 63,000 20
X-ray truck 5,200 40
Testing truck 6,000 20
Pipe trucks 120,000 loaded
36,000 unloaded 10
Utility tractor and truck with lowboy 40,000
trailer 20
Vehicles for drilling/completing first well on the pad
Drilling/completion rig 120,000 10
Rig-up trucks loaded (including cement 120,000
and fracturing) 250
Rig-up trucks empty 36,500 40-60
80-barrel water trucks loaded 54,000 400
80-barrel water trucks empty 25,000 400
Crew-cab pickups 6,000 400
Vehicles for drilling/completing subsequent wells on the same pad
Motor grader 50,000 20
Drilling/completion rig 120,000 20
Rig-up trucks loaded (including cement 120,000
and fracturing) 250
Rig-up trucks empty 36,500 40-60
80-barrel water trucks loaded 54,000 450
80-barrel water trucks empty 25,000 450
Crew cab pickups 6,000 400
Vehicles for well production
Workover traffic (vehicle roundtrips per 6,000 576
year)
Workover rig (rig roundtrips per year) 120,000 36
Haul trucks 120,000 60

Typical pumper traffic would be pickup trucks estimated to have an average vehicle weight of
6,000 to 10,000 pounds for approximately 1 round trip per well per day; typical water disposal
well traffic would be approximately 2 round trips per well per day. Typical water truck traffic for
dust suppression activities is estimated at 2 round trips per well per day. Workover traffic is
difficult to predict because there is no schedule for when equipment will break down, nor can
downhole problems be reliably predicted, however an estimate has been provided. The field’s
general age also is a factor in how many workovers may occur in a given year or on a given well.
Younger wells tend to have fewer issues than older wells; as equipment and facilities age, the
trend is for more repairs and replacement. Additionally, the Unit is still in the exploratory phase,
so factors that would contribute to predicting when a well may need maintenance are unknown,
such as type of downhole environment. All other traffic estimates would be the same as
described in Table 2-1.
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Surface Disturbance

Short-term surface disturbance (expressed as acres) would occur during and immediately after
the construction, drilling, completion, and testing activities. Those portions of the well pads,
access road ROWs, pipeline ROWs, and other facilities not needed for production operations or
additional well drilling on the same pad would be reclaimed as conditions allow within one to
two growing seasons following completion of the respective well, access road, or pipeline. What
remains after interim reclamation and prior to final reclamation is considered long-term
disturbance.

The No Action alternative would construct up to 10 new well pads that would result in
approximately 50 acres of short-term disturbance and 20 acres of long-term disturbance, and
require 5 miles of new road construction and 26 miles of improvements to existing roads for
access (totaling 109 acres of short-term disturbance and 58 acres of long-term disturbance).” SGI
also proposes 12 miles of new pipelines that would total 101 acres short-term disturbance and 9
acres long-term disturbance (cross-country pipelines would be fully reclaimed resulting in zero
acres long-term disturbance). Details for these actions are shown in Table 2-10, Summary of
Actions by Alternative; acreage area of disturbance are shown in Table 2-12, Summary of
Surface Disturbance Acres by Alternative, which includes both short-term (during immediate
construction and development) and long-term (after interim reclamation) disturbance.

Best Management Practices

Best management practices are practices or a combination of practices that are determined to
provide the most effective, environmentally sound, and economically feasible means of
managing an activity; they are state-of-the-art industry and agency recognized mitigation
measures applied on a site-specific basis to avoid, minimize, reduce, rectify, or compensate for
adverse environmental or social impacts. They are selectively applied to projects to aid in
achieving desired outcomes for safe, environmentally responsible development by preventing,
minimizing, or mitigating adverse impacts and reducing conflicts. BMPs can also be proposed by
SGI for activities. BMPs not incorporated into the permit application by the applicant may be
considered and evaluated through the environmental review process and incorporated into the
use authorization as conditions of approval or ROW stipulations.

SGI has also provided a Master Surface Use Plan of Operations (see Appendix D) and a Master
Drilling Plan (Appendix E) that provide measures for application under Alternative A. These
generalized plans would be revised to include site-specific information for future drilling
permits, and reviewed for adequacy by the COGCC prior to approval. Upon review of the
individual drilling application, the COGCC may request additional mitigation measures.

2 Calculations of possible disturbance areas are based on the assumptions presented in Section 2.2.5, Elements
Common to All Alternatives, and Table 2-2, Project Feature Assumed Short- and Long-Term Disturbance
Estimates; the estimates below should be considered upper threshold limits for the purposes of summarizing the
extent of possible disturbance under Alternative A, No Action.
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2.2.7 Alternative B, Proposed Action

Alternative B is specific to BLM-administered mineral estate, the BLM’s authority, and the
actions they would approve under a Master Development Plan, including consideration of the 12-
89-7-1 APD. As noted in Section 1.3, Decisions to be Made, this APD was submitted to the
BLM, which inspected it on May 16, 2011. The APD has been pending since October 25, 2012.
By considering it in the Final EIS, it is now possible for the BLM to approve or reject the APD
as part of the ROD.

If Alternative B is approved, the operations and development of private minerals described in
Alternative A would continue to be implemented. Alternative B describes the development that
would occur on federal mineral estate within the Unit for purposes of comparison with
Alternative A conditions. The combination of federal mineral and private mineral development is
discussed and analyzed in Section 4.1.3, Cumulative Effects.

Figure 2-2, Alternative B, Proposed Action, presents the conceptual locations of potential well
pads over areas currently thought to be most prospective for natural gas development.

All actions described below, including those that occur on split-estate lands, would be in
compliance with all laws, regulations, and BLM policies, including BLM Surface Operating
Standards and Guidelines for Oil and Gas Exploration and Development (DOI and USDA 2007),
the BLM Manual 9113 (BLM 1985), and additional requirements from the Uncompahgre Basin
RMP (BLM 1989). Design features, mitigation measures, and the COAs listed in Appendix C
would apply (see Table 2-11, Stipulations, Design Features, and Mitigation Measures). In
addition, several strategy and planning documents would apply, including the Hazardous
Materials Management Summary (Appendix G), the Noxious Weed Management Plan
(Appendix I), Bainard Augmentation Plan (Appendix L), and Poly Pipeline Operations Plan
(Appendix M). The Master Surface Use Plan of Operations and a Master Drilling Plan (see
Appendices D and E, respectively) would also apply, and a revised version of the plans specific
to a development must be submitted with an APD.

New Developments

Alternative B includes up to 36 new well pads, up to 146 new natural gas wells, and up to 4 new
water disposal wells to develop federal mineral estate. The average number of wells per pad
would be the same as described above in Section 2.2.4, Elements Common to All Alternatives.
Some of the new gas wells would be drilled on the existing water disposal or gas well pads. The
quantity and combination of coal bed methane natural gas, sandstone gas wells, and shale gas
wells on each pad is not known at this time and would also be determined at the APD stage.

Additionally, it is estimated that approximately 16 miles of new road construction and 53 miles
of improvements to existing roads for access, 21 miles of new pipeline construction, and up to 4
new compressor stations would be constructed.

After release of the Draft EIS, SGI amended its Proposed Action with the following
modifications:
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e Inclusion of the 12-89-7-1 well pad APD—The Specific surface use plan of operations
and drilling plan and other relevant information collected as part of the APD review
process are provided in Appendix O. The site-specific information described below and
in detail in Appendix O is a refinement of the types of development information
described in Section 2.2.5, Elements Common to All Alternatives, and Section 2.2.7,
Alternative B. For example, while the alternatives describe many options and general
information for how a well may be drilled (e.g., horizontal, vertical, or directional), the
information in the 12-89-7-1 APD Drilling Plan provides specifics as to the type of
drilling and downhole engineering for this well pad and natural gas well (see Figure 2-3,
Alternative B, C, and D 12-89-7-1 APD).

e New developments under the Proposed Action would be subject to SGI’s Bull Mountain
Unit WHP (see Figure 2-4, Alternative B, Proposed Action Wildlife Habitat Plan). The
WHP would apply throughout development phase activities (construction, drilling, and
completion); it would not apply to production or maintenance phase activities. The WHP
with maps is found in Appendix C. The provisions found in the WHP are included in the
text descriptions below.

e Three of the stations would remain the same, with one 637-horsepower, screw
compressor engine in an appropriately sized and muftfled building. The fourth station
(outside the Unit boundary to the northwest; see Figure 2-2, Alternative B, Proposed
Action) would consist of three 3,550-horsepower engines housed in a larger muftfled
building. The State of Colorado (15GU0015) and Gunnison County (OG2014-05) have
permitted this station.

e The pipeline that ran east-west through T12S, R89W, Sections 7, 8, and 9 would be
replaced with the Volk and Medved pipelines that run north-south from T12S, R89OW,
Section 9 to T11S, R89W, Section 29. The length of the pipeline has been updated to
reflect this change.

Based on these numbers, and the assumed drilling rate noted in the common assumptions, it is
estimated that drilling activities would occur for approximately 6 years.

APD for Federal 12-89-7-1

On November 6, 2014, the COGCC approved an APD submitted by SGI to drill 12-89-7-1,
which was SGI had re-filed on June 19, 2014. The well would be drilled to a total depth of 4,700
feet, and would target sandstone and coal bed methane gas in the Cameo Coal, Corcoran, and
Cozzette Formations. The well would have a 16-inch-diameter conductor casing in a 26-inch-
diameter borehole to a depth of 80 feet; a 10-inch surface casing in a 12-inch-diameter borehole
to a depth of 970 feet (the depth was extended in the current permit from its original depth); and
a 6-inch-diameter casing in a 8.5-inch-diameter borehole to the final depth of 4,700 feet.

As described in the Surface Use Plan of Operations, the well pad would cover about three acres.
A total of up to five wells are planned for this well pad. The wells would target both coal bed
methane and sandstone and shale gas-producing formations.

2-42 Final Environmental Impact Statement for the Bull Mountain Unit Master Development Plan July 2016









2. Alternatives

Although the proposed well pad is about one-half mile west of Highway 133 and East Muddy
Creek, the topography to the east of the site is steep. Site access would be from an existing road
designed to accommodate heavy vehicle traffic that runs southeast from an existing well pad, the
Gunnison Energy Corporation’s Hotchkiss 12-90 #1-34 well, located a little more than one mile
northwest of the proposed well pad. This approximately one-mile road segment would require
realignment, and about 23 acres of surface area would be disturbed in the process.

Just we

st of the proposed pad is the Narrows Gathering Pipeline, with a buried 12- to 16-inch-

diameter gas line and an 8-inch-diameter water line for transporting gas and produced water from
the production wells. The right-of-way of the Narrows Gathering Pipeline is 50 feet wide. About
2.75 acres will be disturbed for tie-in lines from the proposed well to the Narrows Gathering
Pipeline.

Construction
In accordance with the WHP, SGI would do the following:

Conduct raptor and migratory bird nest surveys at areas proposed for new surface
disturbance and heavy construction and drilling—SGI will conduct these surveys
between May 15 and July 15 of each year, prior to submitting a COGCC Form 2 or BLM
NOS. The intent of the surveys is to implement avoidance strategies where possible and
minimize potential impacts on nesting raptors and migratory birds. These surveys may
modify facility design, make minor site location adjustments, and promote operational
awareness to reduce direct and indirect impacts when a habitat of concern is identified.
Where active raptor nests are identified, SGI will apply CPW’s raptor nest buffer
guidelines (Recommended Buffer Zones and Seasonal Restrictions for Colorado Raptors
2008). When other migratory bird nests are located, SGI will avoid disturbing them and
will flag and avoid nestlings during the nesting season. Stream crossing in active streams
would be conducted outside the spawning season identified by CPW for applicable
aquatic species.

Meet annually with the BLM by December 31 to summarize its development and
mitigation activities for the previous 12 months and to forecast with best available
information the next year’s development and mitigation activities as they relate to the
WHP.

Observe the restricted surface occupancy (RSO) buffer restrictions in COGCC Rules—If
SGI cannot comply with the RSO buffer restrictions for a particular facility, it agrees to
enter into an individual consultation with CPW on that facility, under Rule 306.c, to
evaluate options for avoidance, minimization, and mitigation.

Avoid the verified elk winter concentration areas where practicable in re-siting the well
pad—The primary constraint in avoiding these areas will be the 40-acre analysis area,
within which the well pad can be relocated under the MDP EIS analysis. Other resources,
such as slope, soil, and wetlands, will also factor into any re-siting analysis. Where this
conflict occurs and cannot be resolved, site-specific mitigations will be addressed during
any future required site-specific NEPA analysis.
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Access Road Construction

The primary access roads would be State Highway 133 and County Road 265, and new road
construction and improvements would only occur on an as-needed basis to facilitate access to
well pads and other facilities. Site-specific plans for road construction and up-grades would be
included as part of individual future APDs and would be subject to approval from the BLM.

New road construction and improvements to existing roads would typically require the use of
motor graders, crawler tractors, 10-yard-end dump trucks, and water trucks. The standard method
for building new roads involves the use of a bulldozer or track hoe to segregate the vegetation to
one side of the route in windrows, remove topsoil to the opposing side of the route, and rough-in
the roadway. As access roads would be constructed using standard crown-and-ditch
specifications, a grader or bulldozer would establish barrow ditches and crown the road surface.
Roads would be constructed with appropriate drainage and erosion control features and
structures (e.g., cut-and-fill slope and drainage-ditch stabilization, relief and drainage culverts,
water bars, wing ditches, and riprap). On roads with grades between 3 and 15 percent, rolling
dips could be used rather than culverts. Where culverts are required, a track hoe or backhoe
would be used to trench the road and install the culverts. Some hand labor would be required
when installing and armoring culverts.

The new roads and improved existing road surfaces would be composed of an appropriate
volume of road base compacted using a roller and freshwater as necessary. Approximately 6 to 8
inches of road base would be used in road construction and reconstruction. Road base or gravel
would be hauled in and a grader would be used to smooth the running surface. Rock, road base,
and gravel materials for all uses would be obtained from local permitted, commercial sources
outside the Unit near Paonia and either Carbondale or Delta, Colorado. Specifics on where the
source materials would be obtained from would be identified on the individual APD when it is
submitted. These roads would be upgraded and covered with gravel as necessary to maintain the
post-construction surface quality.

Freshwater would be used in initial road construction and rock/gravel surfacing to improve the
workability of the soil, rock, and gravel and for dust abatement. Freshwater needed for access
road construction would be obtained from nearby sources, in accordance with agreements with
landowners, or would be under the guidance of SGI’s water augmentation plan (see Appendix L,
Bainard Augmentation Plan). Freshwater for dust abatement would be applied to the road more
frequently as traffic volumes increase and according to weather patterns. Approximately 5,000 to
8,000 gallons of freshwater may be used per day per mile to control fugitive dust during dry
months (for example in a typical June). Approximately 2,000 to 5,000 gallons of freshwater may
be used per day per mile to control fugitive dust during wet months (for example during a typical
August).

On average, SGI estimates that roads would be constructed at a rate of approximately 600 to 800
yards per day. Spur roads to individual well pads would be constructed just before well pad
construction. Each spur road workforce would include an average of five workers to operate the
equipment. For trunk roads (those providing access through the Unit or to multiple well pads),
several crews could operate simultaneously on different roads or different portions of the same
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road. The total number of workers on trunk road construction and improvements could range
from 6 to12.

Well Pad Construction (Gas and Water Disposal Wells)

Before individual well pad construction, SGI would obtain approval of an APD by the BLM.
Each APD would contain site-specific details related to well pad size, construction and well
operations, and mitigation measures (see Appendix C for a list of COAs). The BLM may
consult with CPW, CDPHE, the local government designee, and the landowner before applying
its own measures to mitigate potential environmental impacts, or it could adopt the measures
identified in Appendix C.

SGI will use multiple-well pad sites to reduce surface disturbance and overall habitat
fragmentation. This could reduce heavy equipment traffic due to fewer rig mobilizations and de-
mobilizations.

Construction of a typical well pad would entail the use of bulldozers, motor graders, Class 125 or
larger track hoes, backhoes, compacters, and 10- to 20-yard dump trucks. Well pad construction
equipment needs would vary depending on site-specific conditions; however, methods for
construction would be the same for all types of natural gas well pads and water disposal well
pads proposed.

Within the approved well pad location, a leveled area would be graded by a bulldozer after or
simultaneously with upgrade/construction of an access road. Standard cut-and-fill construction
techniques and machinery (bulldozer or grader) would be used; stockpile, cut, and fill locations
in the well pad construction area would be specified on the APD. Vegetation would be cleared,
and all available topsoil to a depth of 8 to 12 inches would be stockpiled and segregated from
subsoils over the entire disturbed surface to create the well pad area. The well pad would be
surfaced using “pit run,” or equivalent material, which generally consists of rock less than 6
inches in diameter. The area within the anchor bolt pattern and around tank batteries or facilities
would also be surfaced with a top dressing of 3-inch road base. Pit run and road base would both
be trucked to the site from gravel pits near Carbondale, Delta, Paonia, or other local areas. If the
well location requires only minimal grading, 8 inches of topsoil would be salvaged from the
entire disturbed surface and stockpiled in contiguous berms or stockpiles at the edges of the well
pad to facilitate future reclamation. Stockpiled topsoil would be protected against wind and water
erosion and would be seeded with an approved seed mix concurrent with cessation of well pad
construction and earth-moving operations. Native seed mixes would be required for reclamation.

On average, five workers, mostly equipment operators, would work on the construction of an
individual well pad. This could take from one to three weeks, depending on the features of each
particular site.

The quantity and combination of coal bed methane natural gas, sandstone, and shale gas wells on
each pad are unknown at this time, the same as described in Alternative A. Additionally, as part
of individual APDs, SGI would identify the specific pipeline routes needed in order to transport
the gas and water from the well head.
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Under Alternative B, SGI could propose a reserve pit or pitless closed-loop drilling system,
which would determine the size and construction needs of the well pad. If SGI used a drilling
system with a reserve pit to hold drill cuttings and fluids, it would construct a lined reserve pit
system on the well pad. The reserve pit sizes vary with well type and site conditions, but they
would typically be approximately 50 feet by 150 feet and lined with an impermeable, minimum
24-mil plastic liner so as not to leak, break, or allow discharge. The reserve pit would be fenced
on three sides during drilling and on the fourth side immediately after the drilling rig is removed.
The well pad itself may also be fenced. Bird netting would be installed over the pit within 24
hours, and silt fencing would be installed around the base of the fences. Two feet of freeboard is
required at all times. Any reserve pits left open over the winter would be fenced to keep out big
game and wildlife. Pits would have a 2-foot unlined berm in addition to the minimum 2 feet of
freeboard around them to prevent snowmelt on the pad from flowing into the pits.

Fill from the pit would be stockpiled along the edge of the pit and the adjacent edge of the well
pad. As necessary, SGI would use erosion control measures, including proper grading to
minimize slopes, diversion ditches, mulching, riprap, fiber matting, temporary sediment traps,
and broad-based drainage dips. These materials and structures would be used to minimize
erosion and surface runoff during well pad construction and operation.

The requirements for a closed loop drilling system are described under Gas Well Drilling, below.

In addition to installing standard stormwater erosion controls to protect water quality, as required
by the CDPHE, SGI would comply with CPW- and COGCC-recommended buffers for aquatic
habitats in the BMU. SGI would implement the following best management practices from the
wildlife habitat plan in the BMU:

e Except as outlined on Figure 2 in the WHP and activities outlined in the bullets below, no
surface disturbance would be allowed within 300 feet of a designated cutthroat trout
stream.

¢ In other watersheds, well pads and facilities would not be sited, to the extent practicable,
within 150 feet of any natural lake, wetland, or perennial or seasonally flowing stream or
river.

e Roads crossing CPW mapped cutthroat trout streams would be bridged or appropriately
sized culverts would be used to prevent stream bed damage and the transfer of disease
organisms. Pipelines that cross cutthroat trout streams should be bored if practicable.

e Stream disturbances in or upstream of CPW-mapped cutthroat trout habitat would be
avoided between June 1 and August 31 to prevent impacts on spawning cutthroat trout.

e All stream crossing and culverts on perennial and intermittent streams would be designed
to allow aquatic species passage.

e Minimum right-of-way widths would be used where pipelines cross riparian areas and
streams, and crossing would be constructed at right angles to the stream channel.
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e Native riparian canopy cover and stream bank vegetation would be left intact to the
extent practicable.

e Chemical dust suppression would be avoided within 300 feet of the ordinary high water
mark of any reservoir, lake, wetland, or natural perennial or seasonally flowing stream or
river, unless required by the surface owner or by county or state requirements.

e Water suction hoses would be screened to exclude fish and amphibians.

e SGI would disinfect heavy equipment, hand tools, boots, and any other equipment that
was previously used in a river, stream, lake, pond, or wetland in a different watershed
before moving the equipment to another water body. The disinfection practice applies
field wide and follows the procedure outlined in COGCC’s Rule 1204.a.2.

Pipeline Construction

SGI would collocate pipelines and other utilities next to road rights-of-way where practicable.
The methods of construction are described below and are the same as described in Alternative A,
No Action.

Pipelines would be necessary to transport gas from producing wells to the existing gas pipeline
and to transport produced water to proposed water disposal wells or flowback pits.

The following sections describe the various pipeline construction phases, which are typical for
this type of development.

Clearing and Grading

At the start of pipeline construction, the route would be cleared of vegetation to remove any
obstacles or debris. Grading would follow to remove the topsoil and surface rock and stockpile it
at the edge of the route for redistribution following construction. All brush and other materials
that are cleared would be placed in windrows in the route or in temporary use areas. If the
pipeline is not collocated with a road, then these materials may be dispersed over the route to
impede access following construction. Trees and rocks would be strategically placed on the
pipeline corridor to impede access, as stipulated by individual permit conditions or surface
landowner agreements.

Trenching
Construction methods used to excavate a trench would vary, depending on soil, terrain, and

related factors. Rotary trenching machines would be used where possible. In situations where
there are steep slopes, unstable soils, high water tables, or deep or wide trench requirements,
conventional tracked backhoes (track hoes) would generally be used. Highway crossing methods
and construction requirements would be according to CDOT permit stipulations and general
conditions as necessary.

SGI would take measures during construction to ensure that access is provided for property
owners, tenants, and ROW holders to move vehicles, equipment, and livestock across the trench
where necessary. Adequate precautions would also be taken to ensure that livestock are not
prevented from reaching water sources because of the open trench. These would include
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contacting livestock operators, providing adequate crossing facilities and fencing, or other
measures as needed.

If a pipeline should be routed across a road or wetland, SGI could use a pipeline bore for the
crossing. If so, the bore operations would be set up outside of the wetland or road right-of-way
and would be designed to minimize impacts on these features. Temporary use areas before and
after the feature to be bored may be needed and would vary in size depending on the terrain and
the size of the feature to be bored. Specific route determinations, siting design, and boring
methods would be determined at the permitting stage.

Pipe Installation

Gas gathering and subsurface water pipelines would be constructed of steel. Pipe installation
would include stringing, bending for horizontal or vertical angles in the alignment, welding the
pipe segments together, making x-ray inspection, coating the joint areas to prevent corrosion, and
then lowering-in and padding.

e Stringing—Line pipe would be trucked directly from the manufacturer or a contractor
storage yard to the corridor. Each individual joint of pipe would be unloaded and strung
parallel to the trench. Sufficient pipe for road or stream crossings and steep slopes would
be stockpiled near the crossings or slope. Stringing operations would be coordinated with
trenching and installation to properly manage the construction time at a particular tract of
land. Gaps would be left at access points across the trench to allow crossing corridor.

e Bending—After the joints of pipe are strung along the trench but before the joints are
welded together, individual joints of the pipe would be bent if necessary to accommodate
horizontal and vertical changes in direction. Field bends would be made using a
hydraulically operated bending machine. Where the deflection of a bend exceeds the
allowable limits for a field-bent pipe, factory (induction) bends would be installed.

o Welding—After the pipe joints are bent, the pipes would be lined up end-to-end and
clamped into position. The pipes would then be welded in conformance with 49 CFR,
Part 192, Subpart E, “Welding of Steel Pipelines,” and API 1104, “Standard for Welding
Pipelines and Related Facilities,” latest edition.

e X-ray inspection—Welds would be inspected by a qualified inspector using
nondestructive radiographic methods and according to CDOT requirements. A
specialized contractor, certified to perform radiographic inspection, would be employed
to perform this work. Any defects would be repaired or cut out, as required under the
specified regulations and standards.

e Coating—To prevent corrosion, the exterior of the pipes would be coated with fusion-
bonded epoxy coating before delivery. Power Crete-coated pipe would be installed in all
bore locations unless the pipe is cased. After welding, field joints would be sandblasted,
flocked, and coated with a synergy coating. Before the pipe is lowered into the trench, the
pipeline coating would be inspected and tested with an electronic detector, and any faults
or scratches would be repaired.
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e Lowering-in and padding—Once the welding, inspection, and joint coating has been
completed, a section of the pipe would be lowered into the trench. Side boom tractors
would be used to lift the pipe, position it over the trench, and lower it into place. An
inspection would verify that minimum cover is provided, the trench bottom is free of
rocks or other debris, external pipe coating is not damaged, and the pipe is properly fitted
and installed into the trench. Specialized machines would be used to sift soil fines from
the excavated subsoils to provide rock-free pipeline padding and bedding. In rocky areas,
padding material or a rock shield would be used to protect the pipe.

e Backfilling—This would begin after a section of the pipe has been successfully placed in
the trench and final inspection has been completed. Backfilling would be conducted using
a track hoe, rotary auger back filler, padding machine, or other suitable equipment.
Backfilling of the trench would generally use the subsoil previously excavated from the
trench, except in rocky areas where imported select fill material may be needed. Backfill
would be graded and compacted by tamping or walking-in with a wheeled or tracked
vehicle. Compaction would be performed to 95 percent maximum density, as determined
by AASHTO T-99, at all county road crossings. Trenches would not be backfilled where
the soil is frozen to the extent that large consolidated masses have formed that would not
break down. The contractor would then re-spread the previously segregated topsoil to
return the surface to its original grade. Any excavated materials or those unfit for backfill
would be used or properly disposed of, in conformance with applicable laws or
regulations. The construction contractor would place an approximately 6-inch-high
mound over the trench to account for subsidence. The entire construction zone would be
seeded in the first appropriate season after disturbance.

e Pressure testing—The entire pipeline would be tested in compliance with USDOT
regulations (49 CFR, Part 192). Before the pipeline is filled for a pressure test, each
section would be cleaned by passing reinforced poly pigs through the interior.
Incremental segments of the pipeline would then be filled with compressed water, air, or
natural gas to the desired maximum pressure (up to 720 pounds per square inch) and held
for the duration of the test (8 hours minimum, if USDOT regulations apply). The
compressed air would be discharged into the atmosphere following the completion of the
test. All nearby residents and the Gunnison County Dispatch Center would be notified
before the pressure test and blow down. If necessary, water would be discharged into
upland areas on gentle slopes. This would be conducted in accordance with the conditions
and stipulations in CDPHE’s Colorado Discharge Permit System for Hydrostatic Testing
of Pipelines Tanks and Similar Vessels. These conditions and stipulations require permit-
specific sampling, testing, filtering or mitigation, reporting, and a plan to prevent soil
erosion or impacts on surface waters.

Gathering pipelines for individual well pads would consist of 6- to 8-inch outer diameter pipeline
and would be designed for 720 pounds per square inch. Each gathering line would tie into a
larger trunk line with a 12- to 16-inch outer diameter, which would eventually transport the gas
to the Bull Mountain pipeline; carsonite pipeline markers would be installed on the surface, and
tracer wire would be installed for all buried pipelines. The dimensions of the pipe used would
depend on the number of wells served and the production estimates.
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Between 10 and 25 construction- and supply-related workers would be needed to install new
sections of the pipeline gathering system. All gas pipelines would be constructed to applicable
American Petroleum Institute and industry standards.

Overhead Electrical Line Construction for Water Disposal Wells

Under Alternative B, SGI proposes up to four new water disposal wells that would require
construction of four new overhead electrical lines (up to 20 power poles) to supply power to the
water disposal well heads. SGI would collocate pipelines and other utilities next to road rights-
of-way where practicable.

The methods for constructing the electrical lines are described below and are the same as
described in Alternative A, No Action.

Electrical lines would be constructed following successful completion of the new water disposal
wells. Electrical power would be used for long-term operation of lights, water heaters, and
ancillary needs at the water disposal facilities. In most but not all cases, well pumps would not
use electricity and would be run by natural gas-powered pumps.

The average ROW width for power lines is 30 feet; final routes would be subject to surface
owner approval. If a line followed existing two-track roads, then construction vehicles would
stay on existing disturbance areas. If the line ran cross-country, then appropriate access and
vehicle routes would be approved as part of the project design. If the terrain allows for it, access
could be overland along the route.

Wooden power poles would be erected, and typical equipment includes pickups, auger/drilling
rigs, bucket trucks, and stringing equipment. Some Gambel’s oak, aspen, and other taller shrubs
may need to be pruned back for construction, and each power pole hole would disturb
approximately 8 square feet of vegetation during excavation of the hole and setting of the power
poles. There would be no prescriptive clearing of the corridor for electrical lines, which would
run to the new water disposal well location.

Drilling

Drilling operations would be conducted in compliance with all applicable and relevant state and
federal regulations. In accordance with the WHP, SGI would limit the number of drilling rigs in
the BMU when wintering big game could be most impacted. SGI would operate up to three
drilling rigs between April 15 and December 1 of each year. Only one drilling rig would operate
from December 1 through April 15 each year.

To address potential direct and indirect impacts on wintering big game, SGI would voluntarily
limit winter activities in portions of the BMU that CPW has identified as the most critical to
wintering big game. See Figure 1, Winter Closure Areas, in Appendix C, the Wildlife Habitat
Plan.

SGI agrees that the activities listed below would not be allowed in the voluntary big game winter
closure areas between December 1 and April 15 each year:

¢ Drilling of new wells
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e Well work-over and completion activity intended to increase the production of a well

e Reclamation activities and existing road maintenance activities that can be delayed until
after April 15 each year

e New surface-disturbing activities, including pipeline construction and installation, road
and pad construction, and other general construction and facility installation

The BLM would not unreasonably withhold individual waivers allowing for such continuing
activity under the following circumstances:

e Where activities prohibited in the winter closure areas between December 1 and April 15
of each year would begin in a timely fashion

e Where the date of completion is expected to be December 1
e Where operational or regulatory restraints require continuing operations after December 1
SGI would limit activities to the following between December 1 and April 15 each year:

e Well production and routine maintenance activities. In this context, well production and
routine maintenance activities are

o Emergency work-overs or other emergency actions necessary to remedy
equipment failures or unanticipated declines in production, or as required by
local, state, or federal regulatory agencies

o Non-routine pipeline facility maintenance necessary to remedy unanticipated
production problems, to address safety issues, or as required by local, state, and
federal regulatory agencies

o Normal daily production activities including pumping of wells, generally
requiring up to two vehicle trips per day or less to a well pad

Normal daily production activities require snow plowing and the minimum amount of road
maintenance necessary to access the well. Daily access to each well pad is necessary for safe and
environmentally responsible operations. For example, formation water produced from wells in
the BMU and stored temporarily in tanks on each location requires daily site visits to ensure
prudent and environmentally responsible operations. The combination of large volumes of stored
water and extreme low temperatures can result in mechanical failures that can be effectively
monitored only by daily site visits. Roads to each location must be plowed to ensure minimal
response times for necessary equipment to address any issue that could result in damage to
environmental resources. Remote telemetry monitoring cannot provide the same level of
assurance and environmental protection that human daily site visits can.

SGI would install gates and signs to limit access, to the extent permitted by the landowners, at all
entry points to the Voluntary Big Game Closure Areas (see Figure 1, Winter Closure Areas, in
Appendix C, the Wildlife Habitat Plan).
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Specific techniques for drilling wells would differ depending on whether SGI drilled a gas well
or a water disposal well; the specific techniques for natural gas well and water well drilling are
presented below. Trucks would transport drilling components to the work site. Rig components
are designed for portability and are easily loaded and unloaded and mostly are self-contained on
the mobile drill rig. Auxiliary equipment for the supply of electricity, compressed air, and
freshwater would be trucked in for drilling operations. Drill pipe, drill bits, cement, freshwater,
wire rope, and other supplies would be trucked to the well pad and stored until used. Traffic
would consist of support equipment, contractor vehicles, construction personnel, and material
delivery. Well pad activity would involve backhoes, front-end loaders, boom and winch trucks,
delivery trucks, welding machinery, and personal vehicles.

Gas Well Drilling

Gas well drilling could use any of the different wellbore directions, types of drilling technologies
(reserve pit and/or closed loop systems), target formations, and drilling lubricants. Alternative B,
Proposed Action, does not present a preference for one type of technology or methodology over
another. Under Alternative B, the type of wellbore, drilling system, target formation, and drilling
lubricant would be specified in the APD when submitted to the BLM. All drilling operations and
other well site activities would be conducted in compliance with BLM policies, and regulations,
and with the Master Surface Use Plan of Operations and Master Drilling Plan (see Appendix D
and E, respectively). The possible range of methods for drilling are described below.

In its broadest definition, a wellbore is a hole that is drilled to aid in the exploration and recovery
of natural resources, including oil, gas, or water. A wellbore is the actual hole that forms the well
and can be drilled vertically or directionally. A vertical wellbore is drilled straight down below
the drilling rig. A directional wellbore may start out vertically but is then turned to move out at
an angle, in an S-shape, or turned horizontally. Wellbores could be any of the mentioned
varieties (vertical or directional) and would be encased by such materials as steel and cement.
Because applications to the COGCC are similar to federal applications, illustrations of the
different types of wellbores for federal applications are provided in Appendix E, Master Drilling
Plan.

As noted under the section describing the well pad construction techniques, drilling methods
could fall within two broad categories: those drilling systems that use a reserve pit on the well
pad or a pitless system, generally called a closed-loop system. Under Alternative A, SGI
proposes either to drill with a reserve pit or a closed-loop. Which system it uses would depend on
the type of well to be drilled, what drilling equipment may be available at the time, and
economic factors, such as a closed-loop system becoming cost-prohibitive. The type of drilling
system would be determined when the drilling application is submitted to the BLM.

In drilling with a reserve pit system, a small amount of fluid is retained in the cuttings, which are
placed in the reserve pit. The reserve pit would also hold freshwater or recycled water used in
drilling and any excess drilling mud; the reserve pit would not be used to store flowback water
during the completion phase nor to store produced water during the production phase.

Drilling mud would be circulated by means of pump pressure from the rig mud pits down the
drill pipe, through jets in the bit, and up the annulus (the space between the wellbore and the drill
pipe). Drilling mud would flow through a series of equipment and tanks in order to recondition
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it. A small amount of mud and the cuttings from the wellbore would be placed in the reserve pit.
Drill cuttings would be processed to remove excess drilling fluids. The cuttings would be stored
on location in segregated lined piles or in a storage container. Cuttings would be sampled and
tested according to COGCC 900 Series Rules then transported to a permitted disposal/waste
management facility.

Each reserve pit would be constructed with an impermeable liner so as to prevent releases.
Reserve pit fences would be constructed and maintained according to the BLM requirements,
including using fencing and netting to prevent harm to wildlife. Once all drilling wastes are
removed from the pit, the pit liners would be removed and disposed of at a permitted waste
facility; the pit would be closed in compliance with all COGCC 900 Series pit closure rules.

A closed-loop system is defined simply as a mechanical and chemical system that would allow
an operator to drill a well without using a reserve pit. In a closed-loop drilling system, the
reserve pit is replaced with a series of storage tanks that separate liquids and solids. Equipment
such as screen shakers, hydrocyclones, or centrifuges to separate solids and collection
equipment, such as vacuum trucks, minimize the amount of drilling waste muds and cuttings that
require disposal and maximize the amount of drilling fluid recycled and reused in the drilling
process.

The recovered drilling fluid can be stored in 500-barrel tanks and reused in active mud systems;
consequently, drilling fluid is moved from well to well and is reconditioned by the dewatering
equipment and mud products. The solid wastes would be transferred off-site for disposal at
oilfield waste disposal facilities.

Following well pad and access road construction, a tier-2 or tier-3 type drilling rig would be
transported to the well pad, along with other necessary equipment; SGI would determine which
rig is finally chosen at the APD stage, depending on availability or BLM COAs. A conventional
drilling rig used for vertical wellbores would require construction, as described above in the well
pad construction section. The rig would operate 24 hours a day. If the well were proposed as a
directional wellbore (e.g., horizontal or s-shaped), then directional drilling equipment would be
used and would operate 24 hours a day. Additional equipment and materials needed for
directional drilling operations would be trucked to the well site.

Drilling would begin by digging a circular pit, called a cellar, and lining the pit with metal,
where the wellbore would be drilled. The cellar would provide space for the casing head spools
and blowout preventers that would be installed under the rig. Drilling operations normally
include the following:

e Keeping a sharp bit on the bottom drilling as efficiently as possible
¢ Adding a new joint of pipe as the hole deepens

e Tripping the drill string out of the hole to put on a new bit as needed and running it back
to the bottom

¢ Installing steel casing and cementing it in the hole
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Drilling fluids are used to aid the drilling of boreholes regardless of the type of well being
drilled. The main functions of drilling fluids are as follows:

e To provide hydrostatic pressure to prevent formation fluids from entering the wellbore
e To keep the drill bit cool and clean during drilling
e To carry out drill cuttings (i.e., pulverized rock generated from drilling)

e To suspend the cuttings while drilling is paused and when the drilling assembly is
brought in and out of the hole

Drilling fluid is a mixture of either water or an oil-based product, such as mineral oil, and mud.
For Alternative B, SGI would use both water-based and oil-based drilling fluids, depending on
the target formations. Specifics on which type of drilling fluid used would be included on the
individual APD.

A water-based drilling fluid uses freshwater or recycled water® or a combination of both mixed
with the mud; SGI would use a freshwater mud system. Up to approximately 3,000 barrels of
water would be used for drilling a particular well. For Alternative B, that would result in up to
438,000 barrels of water for drilling (up to 3,000 barrels per well multiplied by up to 146 new
wells drilled). In production level formations, where borehole stability requires it or for
directionally drilled wells, an oil-based drilling fluid, made from products such as mineral oil,
may be used. The mud portion of a drilling fluid is composed of clays, minerals, and additives,
such as bentonite, barite, soda ash, lime, polymer, lignite, and lost circulation material.

The drilling fluid used for a particular job is selected to avoid formation damage and to limit
corrosion. For example, where borehole stability requires it, a mud typically consisting of
potassium chloride substitute and commercial clay stabilizer (such as di-ammonium phosphate)
would be used to drill the production hole section. This mud formulation inhibits potentially
reactive shales to prevent shale swelling and hole sloughing. Drilling fluids and mud additives
would be recirculated during drilling and could be transported to another drilling location for
reuse or treated and removed from the location.

Casing and cementing plans are designed by engineers and are included in an APD and
associated drilling plan. The casing and cementing program would be conducted as approved to
protect and isolate all usable water zones, potentially productive zones, lost circulation zones,
abnormally pressured zones, and any prospectively valuable deposits of minerals. Placement of
steel casing would entail the connection and insertion of continuous sections of steel pipe into
the drill hole. The casing would extend from the bottom of the hole to the surface, except when a
drilling or production liner is used. Casing would be set in the hole, one joint at a time, threading
one piece into a collar on the next. The wells would be lined with conductor casing to a depth of

3 Recycled water has been used in other phases of the well development process. It could be water that has been
removed from drilling mud, water used during completion that flows back after the well has been pressured and
fractured, or water that has been produced as a by-product of gas production (known as produced water).
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at least 80 feet, with surface casing to at least 400 feet, with intermediate casing to approximately
3,000 to 5,500 feet, then with production casing to the target well depth. Casing programs are
dependent on the target depth and individual well casing plan.

The casing would be cemented into place in stages by pumping a slurry of dry cement and water
into the casing head, down through the casing string to the bottom of a string stage, and then up
through the spacing between the casing and the wellbore (annulus), back up to the surface,
except when a production string is used. Surface casing cement is calculated to return to the
surface (100 percent excess volume). After the cement is pumped into the casing, a 1-inch-
diameter pipe is run on the outside of the casing and approximately 50 sacks of cement are used
to top off the annulus. If the cement does not circulate back to the surface, a temperature log is
run to find the top of cement. At this point, corrective measures are taken, if necessary.

A plug would be pushed to the bottom of the wellbore to remove any residual cement from the
inside walls of the casing. If adequate cement coverage and quality were not attained, remedial
actions would be taken, based on site-specific situations. Calculated volumes of cement would be
pumped into the annulus to fill the space, where it would be allowed to harden. A cement bond
log would be run on the wellbore to ensure that no voids remain in the annulus. Cementing the
annulus around the casing pipe accomplishes the following:

e Restores the original formation isolation by posing a barrier to the vertical migration of
fluids or gasses between rock formations in the annulus of the borehole

e Protects the well by preventing formation pressures from damaging the casing

e Retards corrosion by minimizing contact between the casing and naturally occurring
corrosive formation fluids

Each well may have multiple strings, and each string is cemented independently.

All drilling operations and other well site activities would be conducted in compliance with BLM
rules and regulations. Pressure tests are required before drilling out from under all casing strings
set and cemented in place. Blowout preventer controls must be installed before drilling out the
surface shoe and before starting workover or completion operations. Blowout preventers would
be inspected and tested at regular intervals to ensure good mechanical working order.

Site-specific descriptions of drilling procedures would be included in each APD submitted to the
BLM for each proposed well.

Drilling activities on individual wells would typically occur 24 hours a day, 7 days a week, and
would require approximately 16 workers.

Coal bed methane natural gas wells would typically be drilled vertically, but some would be
drilled directionally, including horizontally, depending on the specific needs at that location.
These are dictated by terrain in the surrounding areas, distance to the Unit boundary, and other
site-specific factors. There could also be multiple wells on one well pad. Development of coal
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bed methane natural gas wells on new well pads, including construction, drilling, stimulation,
and completion, would require an average of 60 days.

Shale and sandstone gas wells could be drilled vertically or directionally or with multiple
horizontal wells from a single pad, where feasible, to minimize the number of well pads required
to drain the resource. Directionally drilled wells, both shallow and deep, could take
approximately 46 to 60 days per well to drill. Development of shale gas wells on new well pads
would require an average of 85 days.

In accordance with the WHP, SGI would manage pits necessary for production activities to
minimize the likelihood of wildlife mortalities. SGI would install wildlife fencing around pits
and netting over open pits to exclude birds, bats, and terrestrial wildlife. For reserve pits, the
netting would be applied within 24 hours after drilling has begun. The netting would be retained
and maintained for as long as there are liquids in the reserve pit, but it may be removed once the
pits are dried. For dry pits, SGI would provide escape ramps or other means to allow terrestrial
wildlife to escape from open pits. SGI may implement closed-loop pitless drilling systems at its
discretion to avoid the need to fence and net reserve pits.

Water Disposal Well Drilling
For Alternative B, SGI proposes drilling up to four new water disposal wells.

For each water disposal well, a 24-inch-diameter hole would be drilled for the first 40 feet and
then gradually reduced with decreasing diameters of casing strings until the hole reaches its
target depth, estimated at 10,000 feet. Once the casing strings are set and the outside annulus is
cemented in place for each string of casing, the wells would be completed (see Water Disposal
Well Completion below).

Tubing with a diameter of 2.875 to 3.5 inches would be run down the casing to the top of the
target disposal zones. The tubing would be landed in a set packer approximately 100 feet above
the uppermost completed injection zone. A packer set has rubberized rings, which when
activated seal off the bottom of the casing, preventing disposal waters from migrating up the
insides of the casing. Above the packer set, the annulus between the tubing and inner casing
walls would be filled with packer fluid. Pressure would be monitored at the surface to detect any
loss of packer fluid into surrounding formations and to detect migration of injected water upward
into nontarget annulus zones, as well as to ensure tubing, packer, and casing integrity.

The disposal wells may be completed in the Entrada or Maroon Formations; the primary
injection target zone is the Entrada Formation at 8,900 feet, with the Maroon Formation in the
secondary injection zone at 9,000 to 9,500 feet. The maximum daily injection rate for the
Maroon Formation is 4,000 barrels a day, while the maximum daily injection rate for the Entrada
Formation is 2,000 barrels a day. If these formations are not usable, the Dakota and Morrison
Formations may be evaluated. A water-based mud system would be used for drilling the surface
hole, and a low-solids, non-dispersed gel system would be used for the intermediate and
production hole sections of the water disposal well.

Drilling water disposal wells would require 60 to 120 days to complete. Up to 3,000 barrels of
water would be used for drilling a particular water disposal well. For Alternative B, that would

2-58 Final Environmental Impact Statement for the Bull Mountain Unit Master Development Plan July 2016



2. Alternatives

result in up to 12,000 barrels of water that could be used for drilling (up to 3,000 barrels per well
multiplied by up to four new water disposal wells drilled).

Water disposal wells would be permitted by the BLM as APDs if the wells are on-lease; SGI
would then go through the conversion process with the BLM and COGCC to ensure that no
production could come from the well prior to using the well for water disposal.

Completion

Gas Well Completion

After well drilling and casing, a completion program would be initiated to stimulate production
of natural gas and to determine gas and water production characteristics. A mobile completion
rig (also called a workover rig) similar to the drill rig may be used to complete each well. The
well completion process, lasting 8 to 10 days, includes perforating the well’s steel casing and
cement, hydraulically fracturing the producing formations, and installing a series of valves and
fittings on the wellhead. Hydraulic fracturing does not always require the presence of a workover

rig.

Wells are often treated during completion to improve resource recovery by increasing the rate
and volume of hydrocarbons moving from the natural gas reservoir into the wellbore. These
processes are known as well-stimulation treatments and include hydraulic fracturing, acidizing,
and other mechanical and chemical treatments, often used in combination.

Hydraulic fracturing is a 60-year-old process used to maximize the extraction of underground
resources by allowing natural gas to move more freely from the rock pores to production wells
that bring the gas to the surface. Fluids, commonly made up of water and chemical additives
(e.g., recycled or freshwater, liquid carbon dioxide, sand, and chemical additives), are pumped
into a geologic formation at high pressure. When the pressure exceeds the rock strength, the
fluids open or enlarge fractures. After the fractures are created, a propping agent is pumped in to
keep them from closing when the pumping pressure is released. After fracturing is completed,
approximately 60 to 80 percent of the injected fracturing fluid returns to the wellbore (EPA
2004). The specific type and components of the fracturing fluid chemical vary based on geologic
formation and by company, but they may include constituents such as hydrochloric acid, anti-
bacterial agents, corrosion inhibitors, and surfactants (BLM 2013a). In accordance with COGCC
Order No. 1R-114, operators are required to disclose chemicals intentionally added to hydraulic
fracturing fluids on FracFocus.

Hydraulic fracturing is now being used more commonly due to advances in technology.
Groundwater is protected during the fracturing process by a combination of the casing and
cement that is installed when the well is drilled and by the depth of the rock between fracture
zone and any freshwater-bearing zones or aquifers (EPA 2004). Illustrations of the different
wellbore requirements are in Appendix E, Master Drilling Plan. Additionally, specific casing
information would be included on the drilling applications. The casing and cementing techniques
described in the drilling plan would provide redundant protection of all usable aquifers above the
target zones by cementing both the surface and intermediate casing strings from the base of pipe
back to the surface.
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Water used during completion operations would be recycled, freshwater, or a combination of
both, and quantities used would vary in accordance with the formations the wells are completed
in. Specifics for how much water each well type would require for completion is provided in
Appendix E. As each well type requires vastly different volumes of water, calculations for
estimated water use were based on assuming 50 percent CBNG wells and 50 percent shale wells,
as discussed in the Bull Mountain EA. Calculations used the number of new wells per alternative
and divided in half for each type of well (CBNG/shale). To estimate the volume of water use per
well type, the number of wells was multiplied by the highest volume of water use for that well
type. Water use totals were added to get a total maximum amount of water use. The results
showed that there could be up to 18,132,000 barrels (or 1,759 acre-feet) of water used for well
completions during the six-year development time frame. If fewer shale wells were drilled and
completed, the water use estimate would be lower.

Test gas could be flared (released to the atmosphere), or environmentally friendly green
completion technology may be used, and must meet additional federal requirements such as
federal regulations and Onshore Orders. Recycled water could also be used for well completions
when water conditions allow (see Flowback Pits discussion below). What makes the well
completion “green” is that the gas is separated from the water and placed in a pipeline instead of
being released to the atmosphere. Green completions take place during the flowback stage of the
completion, during which natural gas is produced with the water. Green completion technologies
capture the gas at the well head immediately after well completion instead of releasing it into the
atmosphere or flaring it off, reducing volatile organic compound (VOC) emissions from wells. In
green completions, gas and hydrocarbon liquids are physically separated from other fluids and
delivered directly into equipment that holds or transports the hydrocarbons for productive use.
There is no venting or flaring when green completion techniques are employed. (See COGCC
regulation 800-4 for further details on green completion technologies.)

If a well is flared, the flares are designed to be directed straight upward and are on a pad to
prevent damage to the environment or a safety hazard. If it becomes necessary to flare a well, a
deflector or directional orifice would be designed and installed to safeguard both personnel and
adjacent lands. The flowback involves removing the water that was used to stimulate the well.

Following the hydraulic fracturing of the well, a percentage of the fluid, consisting primarily of
produced water, may be returned to the surface. This percentage of return varies between wells.
Even though the produced water and gas can flow to the casing after it is perforated, a small-
diameter pipe, called tubing, is placed in the well as a way for the produced water to be brought
to the surface. Typically, the start of the tubing is placed below the perforated interval to allow
any fluids collecting at the bottom of the well to be pumped up through the tubing to the surface.
The tubing in the well is suspended from the wellhead, so as the well production flows up, the
production from the well can be controlled by opening and closing valves on the wellhead.
Excess produced water would be stored on the pad in containers, piped to the MclIntyre
Flowback Pits (see Flowback Pits, below), or sent to a water disposal well for reinjection.

Typical equipment and vehicles used during completion activities are as follows:

e Propane and carbon dioxide tanker trucks
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e Hydraulic fracturing trucks
e Sand transport trucks and water trucks
e Oil service trucks used to transport pumps and equipment for hydraulic fracturing

e Flatbeds and gin trucks to move water tanks, rigs, tubing, and hydraulic fracturing
chemicals

e Logging trucks (cased hole wireline trucks)
e Pickup trucks to haul personnel and miscellaneous small materials

Individual wells would be completed 24 hours a day, 7 days a week, and would require
approximately 25 workers. Completion of an individual well would generally take approximately
seven days, depending on conditions. Flow testing follows completion and takes 25 to 50 days.
Only two workers are used 24 hours per day for testing.

Flowback Pits
At full build out, the four Mclntyre Flowback Pits would be used for the Proposed Action.

In order to minimize water consumption for completion operations, SGI has constructed four pits
on private surface lands to temporarily store a mixture of freshwater, produced water, and
recycled water before and after completion operations, in accordance with the regulatory
guidance and permitting of COGCC. Water estimates for hydraulic fracturing operations by well
type are presented in Appendix D. The flowback pits would reduce the number of trucks
transporting water, on-site storage of water on pads in hydraulic fracturing tanks, and subsequent
removal of water between hydraulic fracturing operations. At this time the flowback pits are
permitted as follows: two pits on Rock Creek Ranch (T11N R90W Section 24) immediately
north of SGI’s existing federal 11-90-24-2 water disposal well, and two additional pits on Rock
Creek Ranch lands in T11N R90 Section 26. (See Table 2-4, McIntyre Flowback Pits, for further
details on the pits.)

Fresh, production, and recycled water would be delivered to the MclIntyre pits through surface
polyethylene (HDPE, referred to here as poly) pipe and existing buried steel water pipelines for
temporary storage prior to hydraulic fracturing operations. Temporary water pumps would draw
water from the Mclntyre pits into the temporary surface pipes and existing water pipelines, in
order to reduce the number of trucks hauling fluid. Water would be mixed with sands and
chemicals on a target pad site before being injected into a wellbore (see the Drilling and
Hazardous Material and Solid Waste sections below for details on chemicals used).

SGI plans to temporarily lay down poly pipelines in order to transport the freshwater or recycled
water used for completions from the Mclntyre pits to storage tanks and then to the wellhead (see
Appendix M, Poly Pipeline Operation Plan). Generally, the pipe strings would follow roads. The
length of time the pipe is on the surface depends on where and when a well is to be completed; it
is moved from one location to another when a new well is ready for completion. Temporary poly
may be left in place for several months in some cases. Pipe diameter depends on the volume and
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pressure of water needed for the completion. SGI anticipates that 12-inch internal diameter pipe
would be the largest required, but the company could use an 8-inch- or 6-inch-diameter pipe if
needed.

After hydraulic fracturing operations for a well are complete, used fluids would flow back out of
a wellbore and would be filtered on the pad site, temporarily stored in tanks, and then trucked to
a Mclntyre flowback pit or pumped into an existing water pipeline or temporary surface poly
pipe for delivery to a Mclntyre flowback pit for temporary storage. These used fluids could then
be reused for additional hydraulic fracturing operations during the same season if water
condition allows. The highest total dissolved solids (TDS) anticipated in the water contained in
the pits would be 60,000 to 70,000 parts per million (ppm), with an average TDS of 40,000 ppm
in the pits. Produced water TDS in the field is approximately 15,000 ppm.

Construction of the Mclntyre pits involved salvaging topsoil, excavating the pit itself, and
compacting the pit interior. Pits have been engineered with a triple liner system that includes
surface and groundwater sites and monitoring of the four groundwater monitoring wells, as
required by the COGCC permits issued for the pits. There is a 1-foot berm surrounding the pit
over which the liners are pulled and anchored on the opposite side. At least 2 feet of freeboard is
maintained in the pits at all times. Netting is stretched over the pits to keep birds out.
Additionally, year-round wildlife and silt fencing has been placed around the pits to prevent
terrestrial wildlife from entering a full or empty pit.

Water Disposal Well Completion

The additional water disposal wells would also require completion. Similar to traditional wells, a
workover rig would be used to complete a water disposal well. This process includes perforating
the well’s steel casing and may include hydraulic fracturing of the formation to improve its
ability to accept injected water. This supplemental hydraulic fracturing could also recur later in
the life of the well. Drilling and hydraulic fracturing would follow standard industry and
regulatory procedures and would be permitted as under producing wells, with the additional
process of converting it to a disposal well. Multiple disposal zones would be perforated in order
to allow produced water to flow into any of the available receiving formations and to allow for
redundancy in receiving formations.

Interim Reclamation

The goal of interim reclamation is to maintain soil productivity during the production phase. If
the wells on a pad are not productive, the pad would be abandoned and reclaimed, in accordance
with BLM and landowner requirements stipulated in the permit for the well and according to the
reclamation portion of the surface-use plan submitted with the APD. Reclamation areas would
include fill slopes, trenches, wing ditches, edges of disturbance, temporary-use areas no longer
needed, and embankments. Reclamation would involve recontouring the well pad to blend with
the natural topography, evenly redistributing segregated topsoil, seeding, and monitoring to
ensure revegetation is successful. Reclamation would continue until all related requirements
were met. Removal or burial of any surfacing material used to complete the well pad would be
according to the BLM’s standards.

Upon well completion, the well location and surrounding area would be cleared of all unused
tubing, materials, trash, and debris. SGI would perform interim reclamation on as much of the
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disturbed area as practicable after drilling and conducting subsequent operations. This process
entails returning areas not needed for production operations or for subsequent drilling operations
to near-original condition or to the land use designated by the surface landowner. SGI would
minimize dust and erosion during the interim reclamation process. It would initiate interim
reclamation within three months for projects on croplands and within six months for projects on
non-crop lands after finishing drilling and subsequent operations, unless an exception were
granted. Areas needed for production and subsequent drilling operations (those planned within
12 months) would be stabilized to minimize fugitive dust and erosion. Stockpiled topsoil and
remnant vegetation (e.g., uprooted sagebrush and oak brush) would be spread over interim
reclamation areas.

Following well completion, portions of the well pad not needed for production would be
reseeded and reclaimed. On private surface, the landowner has the choice to use a BLM-
approved seed mix or their own, as outlined in the agreement with SGI. SGI will use a CPW-
recommended, wildlife-friendly seed mix for interim and final reclamation where approved by
the surface owner. The CPW-recommended seed mixes for the BMU are found in Appendix A of
the Wildlife Habitat Plan (Appendix C; see also Appendix D for reclamation details). Any
remaining stockpiled topsoil not needed for final interim reclamation would also be stabilized
and reseeded. Prior to reseeding, all reclaimed areas would be scarified and left with as rough
and uneven a surface as is practicable.

If a reserve pit is used, it would be cleaned out and the liner would be removed and properly
disposed of. The pit would be backfilled and reclaimed within six months from the date of well
completion, weather permitting. Before any work associated with reserve pit restoration, the
reserve pits would be as dry as possible. Cuttings within the pit would be sampled and laboratory
tested according to COGCC 900 Series Rules. Results of cuttings pit testing on federal well sites
would be made available to the COGCC. Cuttings would then be trucked to an approved and
permitted disposal facility (depending on the concentrations of potential soil contaminants listed
in COGCC Table 910-1 and analyzed by an EPA-approved laboratory); fencing surrounding the
pits would also be removed.

Well pads would be reduced in size to an estimated average of 2 acres after interim reclamation
is complete. However, the number of wells and associated production equipment needs on each
pad would primarily dictate the size of an individual production pad.

Revegetation would be considered satisfactory when soil erosion resulting from the operation has
been stabilized and a vegetation cover equal to 70 percent of preexisting or seeded-in vegetation
has been reestablished (both cover and diversity of species), as evidenced by pre- and post-
construction photo monitoring and vegetation plots and transects. SGI would monitor interim
and final reclamation progress at intervals of one, three, and five years. Reseeding would be
required if satisfactory interim reclamation progress is not being made at year two or year three,
or if final reclamation is not achieved by year five.

Interim reclamation would also include repairing range management facilities and improvements
that had been altered by project-related activities, such as the installation of cattle guards where
new access roads cross fences.
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Production and Maintenance

Production

Regardless of the alternative selected, the actual location of facilities would be determined
during the APD stage. All site security guidelines (Onshore Order #3) would be followed as
identified in the BLM’s statutes, regulations, and policy.

If a well were determined to be commercially productive, production facilities would be installed
on the well pad. Typically, up to eight 200- to 400-barrel storage tanks would be installed per
well for produced water and one storage tank for condensate (if needed). The produced water
would be piped or trucked to the MclIntyre pits, storage tanks, or water disposal wells (described
below in the Produced Water Management section). Condensate, if produced, would be
transferred to trucks as necessary and transported for sale or to an approved disposal site.
Typically, a heated three-phase separator, rated at 0.125 mmBtu/day, would be necessary to
separate fluids associated with each wellbore. Protective barriers would be installed around the
production facilities, including the tanks. Regardless of the alternative selected, the appropriate
location of facilities would be determined during the APD process.

Dehydration facilities to separate water from natural gas would be centralized at compression
facilities.

Where applicable, wells would be fitted with cavity pumps that would require generators to
power them. Currently, there is one 188-horsepower generator to run two cavity pumps, but
smaller, more efficient turbine generators could also be used. These pump and generator systems
could be used on any type of well, whether coal bed methane natural gas or shale, if needed. The
prime mover for pump jacks would be 50-horsepower or smaller natural gas-fired internal
combustion engines.

All site security guidelines would be followed as identified in the authorizing agency’s statutes,
regulations, and policy.

As noted in the WHP and in addition to the daily site inspections at each well pad location, SGI
would remotely monitor specific aspects of well production. This remote monitoring is proposed
as a way to provide monitoring between the daily site inspections by SGI personnel.
Additionally, this proposed remote monitoring would be conducted at all fee and federal well
pad locations, as proposed in SGI’s Proposed Action and Alternatives A and B. SGI would
monitor the following aspects of well production using remote telemetry:

e Tubing pressure
e (Casing pressure
e (Gathering system line pressure
e Wellhead differential pressure

e Wellhead gas temperature
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e Wellhead gas rate
e Production tank level alarms
SGI would implement this proposed remote monitoring under the following time limits:

e Wells existing in the BMU on the effective date of the WHP would be retrofitted to
comply with the seven monitored aspects of well production listed above within 24
months of the effective date of the WHP.

e Wells not yet existing in the BMU on the effective date of the WHP would comply with
the seven monitored aspects of the well production listed above within six months of such
a well being placed in production.

Surface Facilities
Surface facilities installation and regulatory requirements would be in accordance with BLM
standards, policies, and regulations.

Installed surface facilities for each gas well would include the wellhead and may include
artificial lifts, separators, water transfer, pumps, tank batteries, wellhead compression, and gas-
metering facilities. If an artificial lift is used, the driver may be powered by natural gas. Facilities
would occupy less than an acre on the site. Separated produced water from each well would be
transported or pumped through in-ground water lines to an approved disposal well.

All long-term facility and permanent structures would be painted a flat, nonreflective standard
environmental color, as specified by the BLM or private landowner. Facilities would be painted
within six months of being on-site. As required by the Occupational Safety and Health
Administration, some equipment would be painted for safety considerations; that is, some parts
of equipment would retain their safety coloration so they do not blend with the surroundings.

Surface facilities for water disposal wells would include the wellhead, water injection pump and
housing, filter skid and gas filter skid, and approximately six to eight 400-barrel holding tanks
and a 90-barrel facility drain tank. Water storage tanks would be heated during the winter to
prevent ice formation in the tanks and lines. The injection pumps for the water disposal well
would be powered by electricity supplied by overhead or buried electrical lines or by a natural
gas engine. Facilities would occupy less than an acre on the well pad, which would be 1.4 acres
following interim reclamation.

SGI would use a second existing storage yard of approximately 250 feet by 400 feet on SGI’s
property to store materials and equipment (T11S R90W Section 14).

Compressor Stations

Compression in the field may be necessary as wells come online. Under Alternative B, SGI
proposes four new screw compressor stations (see Figure 2-2, Alternative B, Proposed Action).
Three of the stations consist of one 637-horsepower, screw compressor engine in an
appropriately sized and muffled building. The fourth station (outside the Unit boundary to the
northwest) would consist of three 3,550-horsepower engines housed in a larger muffled building.
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The State of Colorado (15GU0015) and Gunnison County (OG2014-05) have permitted this
station.

Emissions from natural the gas-fired compressor at the compressor facilities would typically be
less than 2 grams per horsepower per hour of carbon monoxide (CO) and nitrous oxides (NOy),
and less than 1 gram per horsepower per hour of VOCs. The compressor would use hospital
grade mufflers (an oil and gas industry standard) and would be housed in buildings or portable
structures so as to abate noise from the compressor engine.

Up to 20 personnel may be involved in constructing all of the compressor stations, with an
average of 5 personnel on a site at any one time.

Produced Water Management
Disposal of produced water would be in accordance with a plan approved by the BLM as
provided for in Onshore Oil and Gas Order No. 7, Produced Ground Water.

Water to be injected into the water disposal wells would first be piped or delivered by truck into
the holding tanks to allow sediments to settle. The water would then pass through a series of
filters to remove solids larger than 10 microns in diameter. Accumulated solids from the settling
and filtration process would be periodically removed from the holding tanks and trucked to an
approved off-site disposal facility. Chemical treatment of water would reduce mineral scaling or
deposition in the receiving formation, which would otherwise shorten the life of the disposal
zones. Chemicals used for treatment would likely include acids, which would keep any minerals
in suspension, retard scaling, and act as a biocide. Disposal of produced water would be in
accordance with a plan approved by the COGCC rules and regulations.

SGI estimates that between 500 and 3,000 barrels per day of produced water would be injected
into the water disposal well. Produced water could also be trucked to an approved disposal site.

Water disposal wells would be drilled to nonproducing, unusable water-bearing formations
capable of accepting water. These formations do not produce gas, contain no usable water, and
are capable of accepting large quantities of injected water. In some cases, nonproducing gas
wells may also be converted for water disposal use; if this were proposed, it would be detailed in
the specific APD when it is submitted to the BLM. Water disposal facilities would include
natural gas-fired internal combustion engines to drive injection pumps directly or a generator
powering an electric motor.

Where applicable, each new facility would be tied in to a field-wide produced water gathering
system for water disposal. This water gathering system, when used in conjunction with
temporary surface poly lines, significantly reduces truck traffic and consolidates water handling
facilities.

SGI estimates that between 500 and 3,000 barrels per day of produced water would be injected
into each of the water disposal wells at full build-out of the Unit. In the interim, produced water
would be reinjected into the existing water disposal well within the Unit or trucked to an
approved disposal site.
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Workovers

Periodic workovers would be required to correct downhole problems in a producing well, to
maintain pumps, and to return the well to production. Workovers are undertaken as needed to
increase or maintain production from downhole producing zones or to re-complete a well in a
new zone.

A well would require a workover for any of the following reasons:

e Refracturing the producing formations using advanced techniques designed to stimulate
additional production

e C(leaning out the wellbore and perforations to stimulate and facilitate production

e Re-completing in another potentially productive zone that was not originally completed
at the time the well was drilled

e Repairing casing and other downhole equipment

A workover would generally require three to five workers for four days. Workover activities
would typically be implemented during daylight only.

A single workover rig and five-person support crew with four light trucks is anticipated to
workover any given individual well within the Unit. The exact scheduling and particular wells
selected for WO is unknown at this time, however individual well workovers would be
conducted on a bi-annual schedule. With the proposed well development schedule of drilling 27
new federal wells per year in Alternative B the following estimates for workover operations may
occur.

After completion of the drilling phase of Alternative B, annually, approximately 67 workovers
are anticipated to occur upon the proposed 150 federal wells amongst 40 new pads. Based on the
initial drilling schedule the workover rig and support crew could move between approximately
20 well pads each year to workover wells. Although the single workover rig would likely remain
within the Unit should multiple workovers be scheduled to occur consecutively, the support crew
would be travelling in and out of the Unit daily with up to four light trucks. Individual well
workovers are anticipated to take approximately four days each resulting in up to 16 light truck
round trips in and out of the Unit per individual workover. Also resulting in approximately 1,072
light truck round trips per year should all 67 workovers occur. It is also likely that if workover
scheduling permits (i.e. minimal delay between scheduled operations), the workover rig would
likely be temporarily staged in the area when not in use to limit multiple round trips in and out of
the Unit.

During the initial period of development of Alternative B (years one through six), SGI’s WHP
applies a timing restriction on workovers throughout the unit from Dec. 1 - April 15. However
the Winter Closure Areas as identified in the WHP only include up to 84 wells amongst 21 well
pads. If no commitments were made throughout the rest of the Unit, there would otherwise be
no timing constraints applicable to workovers on the other proposed 66 wells amongst 19 (15
multi-well pads and four individual WDW) well pads located outside the Winter Closure Areas.
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After full development of the Federal wells in Alternative B has occurred (150 wells), the timing
restrictions on workovers from the WHP would no longer be applicable to the federal wells
within the Winter Closure Areas.

Regardless of timing limitations when performing workovers on federal wells, such operations
would be conducted in compliance with the subsequent well operations standards put forth in 43
CFR 3162.3-2. These regulations include notification requirements and outline circumstances
which may require additional approval from BLM prior to conducting subsequent well
operations.

Maintenance

During the normal life of the wells, routine production and maintenance operations would be
conducted throughout the year to ensure that equipment is functioning properly. A well
operations technician (referred to in the industry as a pumper) visits well pads in a pickup truck
to monitor various operating conditions, such as gas and water production rates, pipeline
pressure, and separator pressure, to determine if abnormal conditions exist and to make or
schedule necessary repairs. Well maintenance also would include monitoring the establishment
of desirable vegetation, repairing any erosion, and controlling noxious or invasive weeds.
Additionally, road maintenance would include dust abatement procedures, such as applying
magnesium chloride. In the case of the water disposal wells, routine maintenance ensures that the
well can continue to accept injections of produced water efficiently.

All project roads would require routine year-round maintenance to provide year-round access.
SGI would be required to prepare and implement a road maintenance plan for all roads used for
project-related purposes. Maintenance would include inspections, reduction of ruts and holes,
maintenance to keep water off the road, replacement of surfacing materials, and clearing of
sediment blocking ditches and culverts. Should snow removal be necessary, roads would be
cleared with a motor grader or snowplow, and where possible snow would be stored along the
downgradient side to prohibit runoff onto the road. Road maintenance agreements and
requirements would vary depending on the owner of a given road in the Unit. SGI has committed
to adhere to county road maintenance and encroachment ordinance requirements. Aggregate
would be used as necessary to maintain a solid running surface and to minimize dust generation.

Final Reclamation and Abandonment

Development of a site-specific reclamation plan, based on information provided in Appendix D
would include consultation between the BLM, the surface owner, and SGI. Site-specific
reclamation plans would be submitted to the BLM.

Wells would be plugged in compliance with all BLM standards and all federal regulations. All
surface equipment would be removed. Removal or burial of surfacing material would comply
with the authorizing agency’s standards. Wells would be plugged in compliance with all BLM
standards and all federal regulations.

Revegetation would be considered satisfactory when soil erosion resulting from the operation has
been stabilized and a vegetation cover equal to 70 percent (both cover and diversity of species)
of pre-existing or seeded-in vegetation is reestablished, as evidenced by pre- and post-
construction photo monitoring and vegetation plots and transects. SGI would monitor interim
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and final reclamation progress at intervals of one, two, and three years. Reseeding would be
required if satisfactory interim reclamation progress is not being made at year two or year three
monitoring intervals, or if final reclamation is not achieved by year five.

Water Use and Sources
Specific volumes of water usage needed for any given phase of development are presented
within that phase description.

Over the life of the project, an estimated 30 percent of project water would be obtained from
freshwater sources. The remaining 70 percent could be supplied by various sources and may
include recycled or produced water (see Appendices D and E).

Water is needed for a variety of activities associated with development of the Unit, including
dust abatement on roads, moistening of soils and gravels for compaction of well pad surfaces,
production of drilling muds (to help lubricate the bore hole and circulate drill-bit cuttings),
cementing the casing, and hydraulic fracturing and well stimulation. Water is also sometimes
used to hydraulically test pipeline integrity (see Pressure Testing under Pipe Installation). Water
for drilling and cementing would be pumped to the well site and stored for operations or would
be trucked in. After use, the water for drilling and completion must be injected into a disposal
well, hauled off-site to an approved disposal facility, or stored for reuse in the flowback pits. SGI
plans to reuse water where possible. Flowback fluids to be used during the same drilling season
may be stored in the McIntyre flowback pits (see above).

Use of surface water would be contingent on the proper authorizations and permissions by the
State of Colorado and water rights holders (see Appendix L). Specific water withdrawal points
would be identified in each future drilling application. However, SGI has not yet identified
specific water withdrawal points; thus, for the purposes of analysis and Section 7 Consultation,
the assumption is that the entire depletion associated with this project would be a new depletion
from the Colorado River and thus would be subject to recovery fees.

Water from all of these sources would be distributed by truck, buried pipeline, or surface poly
pipe to the point of use. Produced water and water from drilling and completion of other wells
would be reused to the maximum extent practical, estimated at 70 percent of total water needs.

Freshwater for dust abatement would be applied to roads more frequently as traffic volumes
increase and according to weather patterns. Approximately 5,000 to 8,000 gallons of freshwater
per mile may be used each day to control fugitive dust during dry months (for example in a
typical June). Approximately 2,000 to 5,000 gallons per mile of freshwater may be used to
control fugitive dust during wet months (for example during a typical August). If dust palliatives
were used, the County would determine which ones would be best suited to the situation on
county roads. Options include magnesium chloride and potassium chloride.

Hazardous Materials and Solid Waste

Natural gas development employs a variety of chemicals, including solvents, lubricants, paints,
and additives. A list of chemicals used during drilling, completion, and production is in
Appendix G, Hazardous Materials Management Summary. The listing identifies the chemical,
its common application, and potentially hazardous components.
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Drilling by-products produced include solid pieces of waste rock combined with fluids and
lubricants used to maintain smooth drilling operations; the by-products are produced by the drill
bit cutting through the various formations, at intervals beginning 3 to 4 feet from the surface and
ending at the bottom of the hole. After drilling is complete, the reserve pit would be closed
according to the appropriate regulatory requirements (see Pit Closure below).

Emptied steel and plastic drums for such materials as caustic soda, citric acid, lubricating oil,
methanol, and drilling additives would require disposal. Empty metal or plastic drums would be
returned to the supplier of the product. Any waste lubricating oil would be disposed of properly
by a third-party contractor.

SGI has prepared and implemented an integrated spill prevention, control, and countermeasures
plan and emergency response plan for containment and control of oil and chemicals used in the
Unit, as well as fire prevention and protection and emergency reporting. Procedures outlined in
the plans are applicable to all SGI personnel and contractors. In accordance with the plans, SGI
personnel are trained to conduct routine inspections of the containment areas and to promptly
contain and clean up any accidental spills. SGI can provide its plans on request to the BLM at its
Montrose office.

Chemicals on the EPA’s Consolidated List of Chemicals Subject to Reporting Under Title III of
the Superfund Amendments and Reauthorization Act of 1986 (SARA Title III) may be used or
stored in quantities over reportable quantities. In the course of drilling, SGI could store and use
diesel fuel, sand (silica), hydrochloric acid, and CO, gas, all described as hazardous substances
in 40 CFR, Part 302, Section 302.4. In addition, natural gas condensate and crude oil, described
as hazardous substances in 40 CFR, Part 302, Section 302.4, may be stored or used in reportable
quantities. During production operations, tri-ethylene glycol, ethylene glycol mix (50 percent),
and methanol, all described as hazardous substances in 40 CFR, Part 302, Section 302.4, may be
stored or used on-site. Small quantities of retail products (paint, solvents [e.g., WD-40], and
lubrication oil) containing volumes of hazardous substances that do not need to be reported may
be stored and used on-site at any time. No extremely hazardous substances, as defined in 40
CFR, Part 355, would be used, produced, stored, transported, or disposed of under any of the
alternatives. Hazardous substances would be reported as required by Title III and COGCC
chemical inventory programs.

Any surface spills or releases of oil, condensate, produced or flowback water, drilling fluids, or
other potentially harmful substances would be contained and immediately removed according to
SGI’s spill plan. The spilled or released fluids, along with any contaminated soils, would be
disposed of at an approved disposal site.

Tanks containing hazardous materials, including drilling fluids or muds, completion fluids, fuels,
lubricants, produced liquid hydrocarbons, condensates, and produced water, would be
surrounded by a secondary containment berm of sufficient capacity to contain the entire capacity
of the largest single container and sufficient freeboard to contain precipitation, as required in the
authorizing agency’s standards. For instance, the EPA requires containment of 150 percent of the
volume of the largest container. All loading lines and valves would be placed inside the berm
surrounding the tank, or catchment basins would be used to contain spills. The tanks would be
emptied as necessary, and the liquids would be trucked to market.
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Portable toilets and bear-resistant trash containers would be located on active construction sites.
A commercial supplier would install and maintain portable toilets and equipment and would be
responsible for removing sanitary waste. Toilet holding tanks would be regularly pumped and
their contents disposed of at approved sewage disposal facilities in Delta, Montrose, Garfield, or
Gunnison Counties, in accordance with applicable rules and regulations. Accumulated trash and
nonflammable waste would be hauled to an approved landfill once a week or as often as
necessary. All debris and waste materials not contained in the trash containers would be cleaned
up, removed from the construction ROW or well pad, and disposed of at an approved landfill.
Trash would be cleaned up every day.

Sanitary waste equipment and trash bins would be removed from the Unit upon completion of
access road or pipeline construction, following drilling and completion operations at an
individual well pad, or as required.

Access and Traffic

Traffic estimates would be the same as those described in Section 2.2.5, Elements Common to
All Alternatives, above. Specific calculations for Alternative B are presented below in Table 2-7,
Alternative B Traffic Estimates for Construction, Drilling, Completion, and Production
Activities, based on 36 new well pads.

Table 2-7
Alternative B Traffic Estimates for Construction, Drilling, Completion, and
Production Activities

fracturing)

Average Weight Estimated
Vehicle Type (Pounds) Round Trips
Vehicles for pad and access road construction
Gravel trucks 110,000 5,760
Semi-trailer trucks 37,000 144
Pickup trucks 6,000 1440
Motor grader on semi-trailer 40,000 36
Dozer (2) on semi-trailer 19,000 72
Track hoe on semi-trailer 43,000 36
Pipeline construction
Motor grader on lowboy trailer with truck 50,800 72
Bulldozer on lowboy trailer with truck 120,000 72
80-barrel water trucks for dust control 54,000 loaded 720
80-barrel water trucks for hydrostatic testing 25,000 empty 72-144
Track hoe on lowboy trailer with truck 91,000 72
Welding trucks 9,500 72
Crew-cab pickups 5,200 1,440
Bending machine/trailer 48,000 72
Side booms on lowboy trailer with truck 63,000 72
X-ray truck 5,200 144
Testing truck 6,000 72
Pipe trucks 120,000 loaded 36
36,000 unloaded
Utility tractor and truck with lowboy trailer 40,000 72
Vebhicles for drilling/completing first well on the pad
Drilling/completion rig 120,000 36
Rig-up trucks loaded (including cement and 120,000 900
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Table 2-7
Alternative B Traffic Estimates for Construction, Drilling, Completion, and
Production Activities

Average Weight Estimated
Vehicle Type (Pounds) Round Trips
Rig-up trucks empty 36,500 144-216
80-barrel water trucks loaded 54,000 1,440
80-barrel water trucks empty 25,000 1,440
Crew-cab pickups 6,000 1,440
Vehicles for drilling/completing subsequent wells on the same pad
Motor grader 50,000 72
Drilling/completion rig 120,000 72
Rig-up trucks loaded (including cement and 120,000 900
fracturing)
Rig-up trucks empty 36,500 144-216
80-barrel water trucks loaded 54,000 1,620
80-barrel water trucks empty 25,000 1,620
Crew-cab pickups 6,000 1,440
Vehicles for well production
Workover traffic (vehicle roundtrips per year) 6,000 1,072
Workover rig (rig roundtrips per year) 120,000 67
Haul trucks 120,000 216

Typical pumper traffic would be pickup trucks estimated to have an average vehicle weight of
6,000 to 10,000 pounds for approximately one round trip per well per day; typical water disposal
well traffic would be approximately two round trips per well per day. Typical water truck traffic
for dust suppression activities is estimated at two round trips per well per day.

Workover traffic is difficult to predict because there is no schedule for when equipment will
breakdown, nor can downhole problems be reliably predicted. The field’s general age also plays
a factor in how many workovers may occur in a given year or on a given well. Younger wells
tend to have fewer issues than older wells; as equipment and facilities age, the trend is for more
repairs and replacement. Additionally, the Bull Mountain Unit is still in the exploratory phase, so
factors that would contribute to predicting when a well may need maintenance are unknown,
such as type of downhole environment. Only with time and experience will a routine schedule of
workovers be determined.

Surface Disturbance

Alternative B would construct up to 36 new well pads to develop federal mineral estate that
would result in approximately 180 acres of short-term disturbance and 72 acres of long-term
disturbance, and would require 16 miles of new road construction and 53 miles of improvements
to existing roads for access (totaling 243 acres of short-term disturbance and 129 acres of long-
term disturbance).* SGI also proposes 21 miles of new pipelines that would total 206 acres short-
term disturbance and 25 acres long-term disturbance (cross-country pipelines would be fully

* Calculations of possible disturbance areas are based on the assumptions presented in Section 2.2.5, Elements
Common to All Alternatives, and Table 2-2, Project Feature Assumed Short- and Long-Term Disturbance
Estimates.
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reclaimed resulting in zero acres of long-term disturbance’). Details for these actions are shown
in Table 2-10, Summary of Actions by Alternative; acreages for areas of disturbance are shown
in Table 2-12, Summary of Surface Disturbance Acres by Alternative, which includes both
short-term (immediate construction) and long-term (interim reclamation) disturbance amounts.

Following well completions, portions of the federal well pad not needed for production would be
reseeded and reclaimed according to BLM specifications. Long-term well pad disturbance from
the 36 new well pads would be reduced to 72 acres following successful interim reclamation.

2.2.8 Alternative C, Modified Action

Alternative C was developed by modifying the GIS model to minimize surface disturbance by
putting greater emphasis on soil types and collocating roads and pipelines, which in turn would
reduce the miles of road and pipeline needed to service the pad sites (see Appendix A for
additional details). Like Alternative B, this alternative is specific to BLM-administered mineral
and surface estate, the BLM’s authority, and the actions they would approve under a MDP. If
Alternative C were approved, the operations and development of private minerals described in
Alternative A would continue to be implemented. The combination of federal mineral and
private mineral development is discussed and analyzed in Section 4.1.3, Cumulative Effects.

Alternative C provides additional features and changes to actions in order to consider options for
addressing the impacts of gas development on wildlife populations, vegetation resources, water
quality, air quality, and soil resources. In order to highlight the substantive differences in
Alternative C, the modified actions are described in detail; actions that are the same as those
described in Alternative B are noted as such and the reader is referred back to the previous
discussion.

As noted in Section 1.8, Key Issues Addressed in the EIS, wildlife and habitat impacts are an
issue to be addressed in the EIS. Federal minerals within the Unit are generally subject to a
winter seasonal timing limitation (December 1 to April 30) to protect crucial deer and elk winter
ranges from development activities (e.g., construction and drilling). Therefore, Alternative C
includes the option to use seasonal winter timing limitations or a progressive development
approach. SGI’s desire to conduct winter construction and drilling activities over federal
minerals could be accommodated while minimizing impacts on wintering big game through
winter timing limitations within the Negotiated Reduced Winter Activity Areas identified in
Figure 2-6, Alternative C, Constraints.

Impacts on big game could be mitigated by creating a progressive movement of winter
construction and drilling activities. SGI would voluntarily confine drilling and construction
activities over private and federal minerals to no more than one-quarter of the Unit in any given
winter period (December 1 to April 30). The portion or area of the Unit where winter activity
may occur would be mutually negotiated annually between SGI, the BLM, and CPW no later
than August 1. Under this scenario, the BLM would consider exceptions to winter seasonal
timing limitations within the agreed-upon area to allow ongoing winter drilling activity.

> While the assumption is for pipeline rights-of-way to be fully reclaimed, they may not be returned to pre-
construction productivity because the proposed seed mixes do not include forbs or shrubs.
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If Alternative C is approved, the operations and development of private minerals described in
Alternative A would continue to be implemented. The combination of federal mineral and
private mineral development is discussed and analyzed in Section 4.1.3, Cumulative Effects.

All actions described below, including those that occur on split-estate lands, would be in
compliance with all laws, regulations, and BLM policies, including BLM Surface Operating
Standards and Guidelines for Oil and Gas Exploration and Development (DOI and USDA 2007),
the BLM Manual 9113 (BLM 1985), and additional requirements from the Uncompahgre Basin
RMP (BLM 1989). Design features, mitigation measures, and the COAs listed in Appendix C
would apply (see Table 2-11, Stipulations, Design Features, and Mitigation Measures). In
addition, several strategy and planning documents would apply, including the Hazardous
Materials Management Summary (Appendix G), Noxious Weed Management Plan (Appendix
I), Bainard Augmentation Plan (Appendix L), and Poly Pipeline Operations Plan (Appendix
M). The Master Surface Use Plan of Operations and a Master Drilling Plan (see Appendices D
and E, respectively) would also apply, and a revised version of the plans specific to a
development must be submitted with an APD.

New Developments

The techniques and methodologies described for construction, drilling, completion, reclamation,
production, maintenance, water uses and sources, and other elements in Section 2.2.5, Elements
Common to All Alternatives, are applicable to Alternative C. The information provided below is
unique to Alternative C, Modified Action.

As noted above, Alternative C modified the weighting factors in the site selection model to
minimize surface disturbance by putting greater emphasis on soil types and collocating roads and
pipelines, resulting in moving many of the well pad locations as illustrated on Figure 2-5,
Alternative C, Modified Action. Additionally, well pads and roads would avoid identified elk
winter concentration areas as illustrated on Figure 2-6, Alternative C, Constraints, unless
avoiding such habitats would equate to greater net surface disturbance or is determined to be a
detriment to other resource values.

With these constraints, SGI would construct up to 35 new well pads to develop Federal mineral
estate, up to 146 new natural gas wells and up to 4 new water disposal wells. The average
number of wells per pad would be the same as described above in Section 2.2.4, Elements
Common to All Alternatives. Some of the new gas wells would be drilled on the existing water
disposal or gas well pads. The quantity and combination of coal bed methane natural gas,
sandstone, and shale gas wells on each pad is not known at this time and would also be
determined at the APD stage. Additionally, at the APD stage, the exact locations of well pads
would be sited in ecological sites within the 40-acre analysis areas best suited to achieve
maximum reclamation success. Under Alternative C, new water disposal wells would be sited on
existing pads.

Additionally, it is estimated that approximately 12 miles of new road construction and 13 miles
of improvements to existing roads for access, 19 miles of new pipeline construction collocated
with roads, and up to 4 new compressor stations would be constructed.
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Based on these numbers, and the assumed drilling rate noted in the common assumptions, it is
estimated that drilling activities would occur for approximately 6 years.

Construction

Pre-construction nesting surveys for migratory birds, including raptors, would be conducted prior
to any surface disturbing construction activities scheduled between April 15 and July 15 each
year to identify active migratory bird nest sites. Active nests would be avoided during
construction activities using applicable species-specific CPW construction buffers to avoid
disruption of migratory bird breeding activities. Stream crossing in active streams would be
conducted outside the spawning season identified by CPW for applicable aquatic species.

Access Road Construction

As under Alternative B, the primary access roads would be State Highway 133 and County Road
265, and new road construction and improvements would only occur on an as-needed basis to
facilitate access to well pads and other facilities. Site-specific plans for road construction and up-
grades would be included as part of individual future APDs and would be subject to approval
from the BLM (see Appendix D).

The new roads and improved existing road surfaces would be composed of an appropriate
volume of road base compacted using a roller and freshwater as necessary. Approximately 6 to 8
inches of road base would be used in road construction and reconstruction. Road base or gravel
would be hauled in and a grader would be used to smooth the running surface. Rock, road base,
and gravel materials for all uses would be obtained from local permitted, commercial sources
outside the Unit near Paonia and either Carbondale or Delta, Colorado. Specifics on where the
source materials would be obtained from would be identified on the individual APD when it is
submitted. These roads would be upgraded and covered with gravel as necessary to maintain the
post-construction surface quality.

Well Pad Construction (Gas and Water Disposal Wells)

As under Alternative B, prior to individual well pad construction, SGI would obtain approval of
an APD by the BLM. Each APD would contain site-specific details related to well pad size,
construction and well operations, and mitigation measures. Pit run and road base would both be
trucked to the site from gravel pits near Carbondale, Delta, Paonia, or other local areas.

Under Alternative C, the BLM is including additional design features to address issues raised
during scoping and public comments on the EA (see Appendix C). One such design feature
requires SGI to use a closed loop drilling system, which would determine the size and
construction needs of the well pad. Similar to Alternatives A and B, the quantity and
combination of coal bed methane natural gas, sandstone, and shale gas wells on each pad are
unknown at this time.

Pipeline Construction

No new cross country pipeline construction would be approved; the entire pipeline network
would be required to be collocated with current and proposed road network development
consistent with Gold Book recommendations unless deemed a detriment to resources. Where
feasible, trunk lines shall be buried in the roadbed or within the borrow ditch to further reduce
surface disturbance. No more than a 30-foot-wide disturbance route in addition to the average
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16-foot road surface would be approved for collocated pipelines. All other construction methods
would be the same as described in Alternative B.

Overhead Electrical Line Construction for Water Disposal Wells

Under Alternative C, up to four new water disposal wells that would require construction of four
new electrical lines to supply power to the water disposal wellheads. Under Alternative C the
new electrical lines would be buried adjacent to the roads to minimize overhead disturbance to
wildlife resources. All other construction methods would be the same as described in Alternative
B.

Drilling

Drilling operations would be conducted in compliance with all applicable and relevant state and
federal regulations, and would be the same as described in Alternative B above except for the
differences noted below. However, under Alternative C, only closed loop drilling systems would
be approved for federal wells. The BLM would review industry standards and procedures
(BMPs) at the time of application and consider operator input when determining feasibility. See
Appendix E for additional information.

Gas Well Drilling

Gas well drilling could use any of the different wellbore directions, target formations, and
drilling lubricants noted in Alternative B. Under Alternative C, the type of wellbore, target
formation, and drilling lubricant would be specified in the APD when submitted to the BLM.
More environmentally friendly additives (e.g., mineral oil) would be considered for use.
Required use would be based on such factors as economic feasibility and availability. All drilling
operations and other well site activities would be conducted in compliance with BLM laws,
policies, and regulations.

Under Alternative C, a Tier-2 drilling rig engine or cleaner would be required; this determination
would be made by SGI at the APD stage and subject to BLM stipulations and COAs. All
descriptions relating to drilling rig time frames, equipment, and materials are the same as
described under Alternative B.

Similar to Alternative B, approximately 3,000 barrels of water would be used for drilling in any
particular well on average. For Alternative C, that would result in up to 438,000 barrels of water
that could be used for drilling (up to 3,000 barrels per well multiplied by up to 146 new gas wells
drilled).

Water Disposal Well Drilling

As under Alternative B, SGI proposes drilling up to four new water disposal wells and the
methods and technologies used for water disposal well drilling are the same as described there.
As described under New Developments for Alternative C, new water disposal wells would be
sited on existing pads.

Like Alternative B, the disposal wells may be completed in the Dakota, Morrison, Entrada, or
Maroon Formations. A water-based mud system would be used for drilling of the surface hole,
and a low-solids, non-dispersed gel system would be used for the intermediate and production
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hole sections of the water disposal well. Water usage for each water disposal well would be the
same as described in Alternative B.

Water disposal wells would be permitted by the BLM as APDs if the wells are on-lease; SGI
would then go through the conversion process with the BLM and COGCC to ensure that no
production could come from the well prior to using the well for water disposal.

Completion

Gas Well Completion
Gas well completions would largely be the same as described under Alternative B, including the
water used during completion operations.

For Alternative C, SGI would be required to employ green completion technologies following
EPA NSPS OOOO Regulations. Recycled water could also be used for well completions when
water conditions allow (see Flowback Pits discussion below).

Flowback Pits
The four Mclntyre Flowback Pits would be used for the Proposed Action in the same manner as
described in Alternative B.

Water Disposal Well Completion
The methods, equipment and process used for water disposal well completions would be the
same as described in Alternative B.

Interim Reclamation

Following well completions, portions of the well pad not needed for production would be
reseeded and reclaimed according to specifications of the approved Federal APD. Interim
reclamation would be designed to develop a suitable plant community capable of competitively
excluding invasive species while also providing for wildlife and livestock objectives and would
include appropriate composition of grasses, forbs, and shrubs for the ecological site. Long-term
well pad disturbance from the 35 new well pads would be reduced to 70 acres following
successful interim reclamation (see Appendix D).

Production and Maintenance

Production

Specifications and methodologies for production would be the same as described in Alternative
B. Regardless of the alternative selected, the actual location of facilities would be determined
during the APD stage. All site security guidelines as identified in the BLM’s statutes,
regulations, and policy would be followed.

Surface Facilities

How and where surface facilities would be installed are the same as described in Alternative B,
although their installation and regulatory requirements would be in accordance with BLM
standards, policies, and regulations, and the modifications unique to Alternative C as described
below.
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All permanent structures would be painted a flat, non-reflective standard environmental color as
specified in the authorized Federal APD. Facilities would be painted within 6 months of being
located on site. As required by the Occupational Safety and Health Administration, some
equipment would be painted for safety considerations (i.e., some parts of equipment would retain
its safety coloration such that it does not blend with the surroundings).

Specifications for water disposal wells’ surface facilities would be the same as described in
Alternative B. Any long-term water disposal well structures would also be painted in accordance
with the BLM’s standards.

Centralized production facilities would be established outside of the Negotiated Reduced Winter
Activity Areas shown in Figure 2-6 to significantly reduce year round truck traffic to the
individual wells located within these areas to enhance their utility as winter refugia for wildlife.
Centralized production facilities would ideally be situated on existing pads down gradient and
would serve to further maximize interim reclamation as the outlying pads would not necessarily
need traditional production facilities. The centralized production facilities may result in larger
pad sizes at centralized production facilities or the development of additional pads to
accommodate such facilities. Successful implementation of the centralized production facilities
concept could result in a substantial reduction in the number of annual truck miles driven within
the Unit and result in corresponding reduced disturbance to wildlife.

Once a well is put into production, SGI would use remote telemetry or equivalent technology at
all Unit wells and flowback pits to minimize well monitoring trips throughout the Unit, unless
another proven method would create less environmental impact. Locked gates would be
established at the access points for well pad roads that occur within the Negotiated Reduced
Winter Activity Areas (see Figure 2-6) and only emergency related trips would occur within
these areas from Dec. 1 - April 30 annually between the hours of 9 A.M. and 3 P.M. For
Alternative C, emergency is defined as:

e Non-routine pipeline facility maintenance to remedy unanticipated production or safety
problems, and

e Emergency workovers to remedy equipment failures, loss of well integrity, unanticipated
rapid declines in production, or threats to life, property, or resources.

The BLM Authorized Officer would be promptly notified of any emergency work commencing.
The minimal amount of seasonal road maintenance required to pump the well or conduct
emergency activities would be conducted by SGI.

Compressor Stations
Compression in the field may be necessary as wells come online, and the four new compressor
stations are the same as described under Alternative B (see Figure 2-5).

Produced Water

Methodologies for treating produced water would be the same as described in Alternative B;
however, disposal of produced water would be in accordance with a plan approved by the BLM
as provided for in Onshore Oil and Gas Order No. 7, Disposal of Produced Water.
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SGI estimates that between 500 and 3,000 barrels per day of produced water from the coal bed
methane natural gas wells would be injected into each of the water disposal wells at full build-
out of the Unit. In the interim, produced water would be reinjected into the existing water
disposal well within the Unit or trucked to an approved disposal site.

Water disposal wells would be drilled to non-producing, non-useable water bearing, formations
capable of accepting water. These formations do not produce gas, contain no useable water, and
are capable of accepting large quantities of injected water. In some cases, non-producing gas
wells may also be converted for water disposal use; if this were proposed, it would be described
in detail in the specific APD at the time of submission to the BLM. Water disposal facilities
would include natural gas-fired internal combustion engines to drive injection pumps directly or
via a generator powering an electric motor.

Workover and Maintenance

A single workover rig and five-person support crew with four light trucks is anticipated to
workover any given individual well within the Unit. The exact scheduling and particular wells
selected for workover is unknown at this time, however individual well workovers would be
conducted on a bi-annual schedule. With the proposed well development schedule of drilling 27
new federal wells per year in Alternative C the following estimates for workover operations may
occur.

After completion of the drilling phase of Alternative C, annually, approximately 67 workovers
are anticipated to occur upon the proposed 150 federal wells amongst 36 new well pads. Based
on the initial drilling schedule the workover rig and support crew could move between
approximately 18 well pads each year to workover wells. Although the single workover rig
would likely remain within the Unit should multiple workovers be scheduled to occur
consecutively, the support crew would be travelling in and out of the Unit daily with up to four
light trucks. Individual well workovers are anticipated to take approximately four days each
resulting in up to 16 light truck round trips in and out of the Unit per individual workover. Also
resulting in approximately 1,072 light truck round trips per year should all 67 workovers occur.
It is also assumed that if WO scheduling permits (e.g., minimal delay between scheduled
operations), the workover rig would likely be temporarily staged in the area when not in use to
limit multiple round trips in and out of the Unit.

Workovers on wells which are proposed in areas identified within Negotiated Reduced Winter
Activity Areas would be avoided (excepting emergencies) by such operations from Dec. 1 —
April 30 annually for the life of the well. This results in avoidance (excepting emergency) of
routine workovers on approximately 43 wells amongst 10 well pads for the productive life of the
wells during these months.

Otherwise there are no timing constraints applicable to workovers on the remaining proposed
107 wells amongst 25 well pads located outside the Negotiated Reduced Winter Activity Areas.

Regardless of timing limitations when performing workovers on federal wells, such operations
would be conducted in compliance with the subsequent well operations standards put forth in 43
CFR 3162.3-2. These regulations include notification requirements and outline circumstances
which may require additional approval from BLM prior to conducting subsequent well
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operations. Additionally, all workover related traffic would be limited to travelling to and from
location after 9 a.m. and before 3 p.m. SGI shall minimize trips between the hours of 9 a.m. and
3 p.m. as much as possible.

Final Reclamation and Abandonment

Standards and methodologies would be generally the same as described in Alternative B.
Development of a site-specific reclamation plan, based on information provided in Appendix D
would include consultation between the BLM, the surface owner, and SGI. Site-specific
reclamation plans would be submitted to the BLM. Wells would be plugged in compliance with
all BLM standards and all federal regulations.

e All surface equipment would be removed

e Removal or burial of surfacing material would comply with the authorizing agency’s
standards

Wells would be plugged in compliance with all BLM standards and all federal regulations.

Water Use and Sources

Specific volumes of water usage needed for any given phase of development are presented
within that phase description. Otherwise, the rest of the water usage information is the same as
presented in Alternative B.

Hazardous Materials and Solid Waste
The hazardous materials actions for Alternative C are generally the same as those described
under Alternative B.

Access and Traffic

Traffic estimates would be the same as those described in Section 2.2.5, Elements Common to
All Alternatives, above. Specific calculations for Alternative C are presented below in Table 2-8,
Alternative C Traffic Estimates for Construction, Drilling, Completion, and Production
Activities, based on 35 new well pads.

Table 2-8
Alternative C Traffic Estimates for Construction, Drilling, Completion, and
Production Activities

Average
Weight Estimated
Vehicle Type (Pounds) Round Trips
Vehicles for pad and access road construction
Gravel trucks 110,000 5,600
Semi-trailer trucks 37,000 140
Pickup trucks 6,000 1,400
Motor grader on semi-trailer 40,000 35
Dozer (2) on semi-trailer 19,000 70
Track hoe on semi-trailer 43,000 35
Pipeline construction
Motor grader on lowboy trailer with truck 50,800 70
Bulldozer on lowboy trailer with truck 120,000 70
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Table 2-8
Alternative C Traffic Estimates for Construction, Drilling, Completion, and
Production Activities

Average
Weight Estimated
Vehicle Type (Pounds) Round Trips
80-barrel water trucks for dust control 54,000 loaded 700
80-barrel water trucks for hydrostatic testing 25,000 empty 70-140
Track hoe on lowboy trailer with truck 91,000 70
Welding trucks 9,500 70
Crew-cab pickups 5,200 1,400
Bending machine/trailer 48,000 70
Side booms on lowboy trailer with truck 63,000 70
X-ray truck 5,200 140
Testing truck 6,000 70
Pipe trucks 120000 loaded 35
36000 unloaded
Utility tractor and truck with lowboy trailer 40,000 70
Vebhicles for drilling/completing first well on the pad
Drilling/completion rig 120,000 35
Rig-up trucks loaded (including cement and 120,000 875
fracturing)
Rig-up trucks empty 36,500 140-210
80-barrel water trucks loaded 54,000 1,400
80-barrel water trucks empty 25,000 1,400
Crew-cab pickups 6,000 1,400
Vehicles for drilling/completing subsequent wells on the same pad
Motor grader 50,000 70
Drilling/completion rig 120,000 70
Rig-up trucks loaded (including cement and 120,000 875
fracturing)
Rig-up trucks empty 36,500 140-210
80-barrel water trucks loaded 54,000 1,575
80-barrel water trucks empty 25,000 1,575
Crew-cab pickups 6,000 1,400
Vehicles for well production
Workover traffic (vehicle roundtrips per year) 6,000 1,072
Workover rig (rig roundtrips per year) 120,000 67
Haul trucks 120,000 210

Traffic estimates are the same as those described for Alternative B.

Surface Disturbance

Alternative C would construct up to 35 new well pads that would result in approximately 175
acres of short-term disturbance and 70 acres of long-term disturbance, and require 12 miles of
new road construction and 13 miles of improvements to existing roads for access (totaling 91
acres of short-term disturbance and 48 acres of long-term disturbance). Under this alternative,
there would also be 19 miles of new pipelines collocated with roads that would total 231 acres
short-term disturbance and 37 acres long-term disturbance (there are no cross-country pipelines
as part of this alternative). Details for these actions are shown in Table 2-10, Summary of
Actions by Alternative; acreage area of disturbance are shown in Table 2-12, Summary of
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Surface Disturbance Acres by Alternative, which includes both short-term (immediate
construction) and long-term (interim reclamation) disturbance amounts.

Following the cessation of disturbance operations necessary to facilitate drilling the first well on
the pad, portions of the well pad and access road not needed for drilling would be reseeded and
stabilized according to BLM specifications. Following well completions or the 6th year of
development anticipated as the final season necessary for full build-out of this alternative, all
portions of existing well pads not needed for production would be reseeded and reclaimed
according to BLM specifications. Long-term well pad disturbance from the 35 new well pads
would be reduced to 70 acres following successful interim reclamation.

Figure 2-5, Alternative C, Modified Action, presents the conceptual locations of potential well
pads over areas currently thought to be most prospective for natural gas development.

Design Features
Alternative C includes additional design features to address air quality, wildlife, and water
issues:

e Air quality measures:

o The BLM would place a COA on each permit, requiring SGI to apply continuous
watering to keep the surface moist during access road and well-pad construction,
and during heavy traffic periods, including drilling and completion phases of well
development. SGI would be required to limit off-site transport by maintaining no
visible dust plume operations.

o The BLM would place a COA on each permit, requiring SGI to emit 5 tons per
year (TPY) or less of NOx at each well pad for production operations (post-
construction and production phase), as defined by the acceptable emissions level
analyzed in the NO, 1-hour modeling analysis. SGI would be required to submit a
detailed well pad production emissions inventory for each APD or details for the
well pad production equipment and operations (including refined emissions
factors) to use to develop project-specific emissions inventories. An annual NOx
emissions rate greater than 5 tons per year may be acceptable if SGI can
demonstrate compliance with the NO, 1-hour NAAQS for the APD. The BLM
would need to approve any additional impacts analyses before it authorizes
activities.

o The BLM would place a COA on each permit, requiring the operation of Tier 2
engines or cleaner for drilling, fracturing, and completion. SGI would be required
to submit a detailed well pad development phase emissions inventory for each
APD or details for the well pad development equipment and operations (including
refined emissions factors and hours of operation) to use to develop project-
specific emissions inventories. Operation of engines totaling greater than 2,000-
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horsepower® at any one time during the development phase could trigger the need
for additional impacts analysis. It could also warrant a COA for Tier 3-4 engines.
The goal of the requirement is for drilling-, completion-, and fracturing-related
engines to emit no more than 1 gram per second of NOx total at any one time
(total of all engines operating concurrently), unless another NOx emissions rate
could be demonstrated to achieve compliance with the NO, 1-hour NAAQS.

o The BLM would require SGI to provide a detailed Unit-wide equipment
configuration plan (with specific information for the pumping units) and
emissions inventory that shows a plan/projection for Unit-wide federal wells
production phase NOx emissions at or below 143 TPY of NOx.” The BLM would
place a COA on each permit (APD), requiring SGI to submit a NOx emissions
accounting analysis summary. This would provide information for how the APD
emissions fit into the overall Unit-wide production phase (post-construction and
development) NOx emissions budget (approximately 143 TPY of NOx).

SGI would be required to utilize and operate pneumatic devices, tanks and dehydrators in
accordance with CDPHE and EPA Oil and Gas Regulations.

SGI would have a yearly meeting with the BLM to present an annual construction and
operational activities plan of operations prior to the construction season.

With an annual agreement by SGI as part of the annual Operations Plan, SGI would
present the order for development phasing around the Unit to avoid widespread impacts
on wintering big game species during a winter period.

SGI would provide an annual reclamation monitoring status report that would present
reclamation status, maps of reclamation areas, and identifying appropriate native seed
mixes and their proper application.

SGI would conduct annual raptor nesting surveys in the Unit to ensure compliance with
the Migratory Bird Treaty Act. The surveys would occur within 0.25 mile of surface
disturbing activities from April 15 to July 15 or until young of the year have fledged
Activities would be avoided around occupied nests from April 15 to July 15; exceptions
would be discussed with the authorized officer on a case-by-case basis.

SGI would ensure that water accumulation on pads is not allowed to drain into wetlands
or riparian areas down-gradient from the Unit.

SGI would control noxious weeds within the Unit, including on or within wells pads,
pipeline corridors, access roads and adjacent areas, temporary use areas, and any other

® This total horsepower was analyzed for the EIS-specific NO, 1-hour impacts analysis.
7 The annual NOx emissions level limit required to provide project-level nitrogen deposition impacts at the DAT
threshold [0.005 kg/ha-yr]; it is determined from the nitrogen deposition modeling analyses for Alternatives A and
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area associated with natural gas development. The measures identified in Appendix I,
Noxious Weed Management Plan, would be followed.

2.2.9 Alternative D, the BLM’s Preferred Alternative

Alternative D is based on interdisciplinary team recommendations, environmental consequences
analysis of the alternatives, cooperating agency input, and public input on the Draft EIS.
Comments submitted by other government agencies, public organizations, state and tribal
entities, and interested individuals were given careful consideration. Public scoping and Draft
EIS commenting efforts enabled the BLM to identify and shape significant issues pertaining to
energy development, air resources, water quality and quantity, wildlife, and other program areas.
Cooperating agencies participated, reviewed, and provided comments at critical intervals during
the alternative development process, as well as the EIS process in general.

Additional features included with Alternative D resulting from SGI’s amendments to the
Proposed Action and public input on the Draft EIS are the following:

¢ Inclusion of the 12-89-7-1 well pad APD—This APD was submitted to the BLM, which
inspected the site on May 16, 2011. The APD has been pending since October 25, 2012
(see Figure 2-3, Alternative B, C, and D 12-89-7-1 APD). The specific surface use plan
of operations and drilling plan and other relevant information collected as part of the
APD review process are provided in Appendix O. The site-specific information
described below and in detail in Appendix O is a refinement of the types of development
information described in Section 2.2.5, Elements Common to All Alternatives, and
Section 2.2.9, Alternative D. For example, while Section 2.2.5 describes many options
and general information for how a well may be drilled (e.g., horizontal, vertical, or
directional), the information in the 12-89-7-1 APD drilling plan provides specifics as to
the type of drilling and downhole engineering for this well pad and natural gas well.

e New developments under the Preferred Alternative would be subject to the Bull WHP
submitted by SGI. The WHP would apply throughout development phase activities
(construction, drilling, and completion); it would not apply to production or maintenance
phase activities. The WHP with maps is found in Appendix C; its provisions are
included in the text descriptions below.

e Three of the stations would remain the same, with one 637-horsepower, screw
compressor engine in an appropriately sized and muffled building. The fourth station
(outside the Unit boundary to the northwest; see Figure 2-7, Alternative D, BLM’s
Preferred Alternative) would consist of three 3,550-horsepower engines housed in a
larger muffled building. The State of Colorado (15GU0015) and Gunnison County
(OG2014-05) have permitted this station.

e The pipeline that ran east-west through T12S, R89W, Sections 7, 8, and 9 would be
replaced with the Volk and Medved pipelines that run north-south from T12S, R§9W,
Section 9 to T11S, R89W, Section 29. The length of the pipeline has been updated to
reflect this change.
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e Air quality and AQRYV control and monitoring measures

o The BLM would place a COA on each permit, requiring SGI to apply continuous
watering to keep the surface moist during access road and well-pad construction
activities and during heavy traffic periods, including drilling and completion
phases of well development and for production and operational phase during dry
conditions. SGI would be required to limit off-site transport by maintaining “no
visible dust plume” operations.

o The BLM would place a COA on each permit, requiring SGI to emit 5 TPY or
less of NOx at each well-pad for production operations (post-construction and
production phase), as defined by the acceptable emissions level analyzed in the
NO; 1-hour modeling analysis. SGI would be required to submit a detailed well
pad production emissions inventory for each APD or details for the well pad
production equipment and operations (including refined emissions factors) to use
to develop project-specific emissions inventories. An annual NOx emissions rate
greater than 5 TPY may be acceptable if SGI can demonstrate compliance with
the NO, 1-hour NAAQS for the APD. The BLM would need to approve any
additional impacts analyses before it authorizes activities.

o The BLM would place a COA on each permit, requiring the operation of Tier 2
engines or cleaner for drilling, fracturing, and completion. SGI would be required
to submit a detailed well pad development phase emissions inventory for each
APD or details for the well pad development equipment and operations (including
refined emissions factors and hours of operation) to use to develop project-
specific emissions inventories. Operating engines totaling greater than 2,000
horsepower at any one time during the development phase could trigger the need
for additional impacts analysis and could warrant a COA for Tier 3-4 engines.
The goal of the requirement is for drill-, completion-, and fracturing-related
engines to emit no more than 1 gram per second of NOx total at any one time
(total of all engines operating concurrently), unless another NOx emissions rate
can be demonstrated to achieve compliance with the NO, 1-hour NAAQS.

o The BLM would require SGI to provide a detailed Unit-wide equipment
configuration plan (with specific information for the pumping units) and
emissions inventory that shows a plan/projection for Unit-wide federal wells
production phase NOx emissions at or below 143 TPY of NOx. The BLM would
place a COA on each permit (APD), requiring SGI to submit a NOx emissions
accounting analysis summary that provides information for how the APD
emissions fit into the overall Unit-wide production phase (post-construction and
development) NOx emissions budget (approximately 143 TPY of NOx).

e Noxious weeds measures (COAs #45-48)

e An annual reclamation and monitoring status report (COA #51)
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¢ Geological hazard measures (COAs #52-55)
e Baseline water quality monitoring requirement (COAs #56-59)

Those techniques and methods for construction, drilling, completion, reclamation, production,
maintenance, water uses and sources, and other elements in Section 2.2.5, Elements Common to
All Alternatives, and the actions anticipated to complete construction, drilling, completion,
production, and reclamation. Alternative D is specific to BLM-administered mineral estate, the
BLM’s authority, and the actions it would approve under a master development plan. Regardless
of whether Alternative D is approved, the operations and development of private minerals
described in Alternative A would continue to be implemented. The combination of federal
mineral and private mineral development is discussed and analyzed in Section 4.1.3, Cumulative
Effects.

Figure 2-7, Alternative D, BLM’s Preferred Alternative, presents the conceptual locations of
potential well pads over areas currently thought to be most prospective for natural gas
development.

All actions described below, including those that occur on split-estate lands, would comply with
all laws, regulations, and BLM policies. These include the BLM Surface Operating Standards
and Guidelines for Oil and Gas Exploration and Development (DOI and USDA 2007), the BLM
Manual 9113 (BLM 1985), and additional requirements from the Uncompahgre Basin RMP
(BLM 1989). Design features, mitigation measures, and the COAs listed in Appendix C would
apply (see Table 2-11, Stipulations, Design Features, and Mitigation Measures). In addition,
several strategy and planning documents would apply, including the Hazardous Materials
Management Summary (Appendix G), Noxious Weed Management Plan (Appendix I), Bainard
Augmentation Plan (Appendix L), and Poly Pipeline Operations Plan (Appendix M). The
Master Surface Use Plan of Operations and a Master Drilling Plan (see Appendices D and E,
respectively) would also apply, and a revised version of the plans specific to a development must
be submitted with an APD.

New Developments
The information provided below is unique to Alternative D, the BLM’s Preferred Alternative.

New developments under the Preferred Alternative would be subject to the Bull Mountain Unit
WHP that SGI submitted. The WHP would apply throughout development phase activities
(construction, drilling, and completion); it would not apply to production, maintenance, or
reclamation phase activities. Figure 2-8, Alternative D, BLM’s Preferred Alternative Wildlife
Habitat Plan, illustrates where restrictions apply; the WHP text and additional maps are found in
Appendix C, Design Features, Mitigation Measures, and Conditions of Approval.

SGI would construct up to 33 new well pads to develop federal mineral estate, up to 146 new
natural gas wells, and up to 4 new water disposal wells. The average number of wells per pad
would be the same as described above in Section 2.2.4, Elements Common to All Alternatives.
The quantity and combination of coal bed methane natural gas, sandstone, and shale gas wells on
each pad is not known at this time but would also be determined at the APD stage. Additionally,
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at the APD stage, the exact locations of well pads would be in ecological sites within the 40-acre
analysis areas best suited to achieve maximum reclamation success. These locations would be
determined in consultation with BLM, COGCC, CPW, CDPHE, the local government designee,
and the landowner. Under Alternative D, new water disposal wells would be sited on existing
pads.

Additionally, SGI would construct approximately 16 miles of new road construction and 14
miles of improvements to existing roads for access, 14 miles of new pipeline construction
collocated with roads, 10 miles of new cross-country pipeline construction, and up to 4 new
compressor stations. Three of the stations would have one 637-horsepower screw compressor
engine in an appropriately sized and muffled building. The fourth station (located outside the
Unit boundary to the northwest; see Figure 2-7, Alternative D, BLM’s Preferred Alternative)
would consist of three 3,550-horsepower engines housed in a larger muftfled building. The State
of Colorado (15GU0015) and Gunnison County (OG2014-05) have permitted this station.

Based on these numbers and the assumed drilling rate noted in the common assumptions, drilling
activities would occur for approximately 6 years.

APD for Federal 12-89-7-1

On November 6, 2014, the COGCC approved an APD submitted by SGI to drill Federal 12-89-
7-1, which SGI had re-filed on June 19, 2014. The well would be drilled to a total depth of 4,700
feet, and would target sandstone and coal bed methane gas in the Cameo Coal, Corcoran, and
Cozzette Formations. The well would have a 16-inch-diameter conductor casing in a 26-inch-
diameter borehole to a depth of 80 feet; a 10-inch surface casing in a 12-inch-diameter borehole
to a depth of 970 feet (the depth was extended in the current permit from its original depth); and
a 6-inch-diameter casing in a 8.5-inch-diameter borehole to the final depth of 4,700 feet.

As described in the surface use plan of operations, the well pad would cover about three acres. A
total of up to five wells are planned for this well pad. The wells would target both coal bed
methane and sandstone and shale gas producing formations.

Although the proposed well pad is about one-half mile west of Highway 133 and East Muddy
Creek, the topography to the east of the site is steep, and access would be from a road designed
to accommodate heavy vehicle traffic that runs southeast from Gunnison Energy Corporation’s
Hotchkiss 12-90 #1-34 well, located a little more than one mile northwest of the proposed well
pad. This approximately one-mile road segment would require realignment, and about 23 acres
of surface area would be disturbed in the process.

Just west of the proposed pad is the Narrows Gathering Pipeline, with a buried 12- to 16-inch-
diameter gas line and an 8-inch-diameter water line, for transporting gas and produced water
from the production wells. The right-of-way of the Narrows Gathering Pipeline is 50 feet wide.
About 2.75 acres would be disturbed for tie-in lines from the proposed well to the Narrows
Gathering Pipeline.

Construction
SGI will conduct raptor and migratory bird nest surveys at areas proposed for new surface
disturbance and heavy construction and drilling activities. SG will conduct these surveys
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between May 15 and July 15 of each year, prior to submitting a COGCC Form 2 or BLM Notice
of Staking. The intent of the surveys is to implement avoidance strategies where possible and
minimize potential impacts to nesting raptors and migratory birds. These surveys may result in
modifications to facility design, minor site location adjustments, and operational awareness that
reduce direct and indirect impacts when a habitat of concern is identified. Where active raptor
nests are identified, SGI will apply CPWs raptor nest buffer guidelines (Recommended Buffer
Zones and Seasonal Restrictions for Colorado Raptors, 2008). When other migratory bird nests
are located, SGI will avoid disturbance of nests, nestling birds are flagged when located and
avoided during the nesting season.

Access Road Construction

Alternative D access road construction would be the same as under Alternative B. The primary
access roads would be State Highway 133 and County Road 265, and roads would be constructed
or improved only as needed to facilitate access to well pads and other facilities. Site-specific
plans for road construction and upgrades would be included as part of individual future APDs.
They would be subject to approval from the COGCC, landowners, or the BLM (see Appendix
D).

Well Pad Construction (Gas and Water Disposal Wells)

Alternative D well pad construction would be the same as Alternative B. Before individual well
pad construction, SGI would obtain the BLM’s approval for an APD. Each APD would contain
site-specific details on well pad size, construction and well operations, and mitigation measures.

Under Alternative D, the BLM’s standard would be for closed loop systems to be used to
eliminate pits on location and the release of VOCs, unless impacts could be demonstrated to be
less when a reserve pit system is used. (There would be no net benefit to using a closed loop
system.) The type of drilling system would be determined when the drilling application is
submitted.

The quantity and combination of coal bed methane natural gas, sandstone, and shale gas wells on
each pad are unknown at this time, the same as described in Alternative B.

Pipeline Construction

This would be the same as Alternative B; however, pipelines and roads would be sited to avoid
identified elk winter concentration areas, unless avoiding such habitats would result in greater
net surface disturbance or if it were determined to be a detriment to other resource values. Where
feasible, trunk lines would be buried in the roadbed or in the borrow ditch to further reduce
surface disturbance. No more than a 30-foot-wide disturbance route in addition to the average
16-foot-wide road would be approved for collocated pipelines.

Overhead Electrical Line Construction for Water Disposal Wells

Under Alternative D, SGI proposes up to four new water disposal wells that would require
constructing new overhead electrical lines to each water disposal well to supply power to the
wellhead (up to five power poles for each line). The methods for installing the overhead power
lines would be the same as described in Alternative B. The new lines would be installed
following the most practical route from existing lines to the new water disposal well site via two
options: following existing two-track roads or running the line cross-country.
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Drilling

Drilling would be conducted in compliance with all applicable and relevant state and federal
regulations; it would be the same as described in Alternative B, except for the differences noted
below.

Gas Well Drilling

Gas well drilling could use any of the different wellbore directions, types of drilling technologies
(reserve pit or closed loop systems), target formations, and drilling lubricants noted in
Alternative B. Under Alternative D, the type of wellbore, target formation, and drilling lubricant
would be specified in the APD when submitted to the BLM. All drilling operations and other
well site activities would be conducted in compliance with BLM policies and regulations and
with the Master Surface Use Plan of Operations and Master Drilling Plan (see Appendices D
and E). The standard drilling system would be a closed loop system in order to eliminate pits on
location and the release of VOCs, unless analysis indicates that resource impacts would be
reduced by using a reserve pit system (i.e., there would be no net benefit to using a closed loop
system). The type of drilling system would be determined when the drilling application is
submitted.

A closed loop system is defined as a mechanical and chemical system that would allow an
operator to drill a well without using a reserve pit. During use, the following would apply:

e The reserve pit would be replaced with a series of storage tanks that separate liquids and
solids.

e Equipment to separate solids (e.g., screen shakers, hydrocyclones, or centrifuges) and
collection equipment (e.g., vacuum trucks) would minimize the volume of drilling waste
muds and cuttings that require disposal and would maximize the volume of drilling fluid
recycled and reused in the drilling process.

e The recovered drilling fluid would be stored in 500-barrel tanks and reused in active mud
systems.

e Dirilling fluid would be moved from well-to-well and reconditioned by the dewatering
equipment and mud products.

e Solid wastes would be transferred off-site for disposal at oilfield waste disposal facilities.
If a reserve pit system were used, the following would apply:
e A conventional drilling rig would be used.

e A reserve pit would hold drilling cuttings and a small amount of fluid, freshwater, or
recycled water used in drilling and any excess drilling mud.

e The reserve pit would not be used to store flowback water during the completion phase
nor used to store produced water during the production phase.
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Drilling mud would be circulated by means of pump pressure from the rig mud pits down
the drill pipe, through jets in the bit, and up the annulus (the space between the wellbore
and the drill pipe).

Drilling mud would flow through a series of equipment and tanks in order to recondition
it. A small amount of mud and the cuttings from the wellbore would be placed in the
reserve pit.

Drill cuttings would be processed to remove excess drilling fluids. The cuttings would be
stored on location in segregated lined piles or in a storage container. Cuttings would be
sampled and tested according to COGCC 900 Series Rules then transported to a
permitted disposal/waste management facility.

Reserve pit fences would be constructed and maintained according to the permitting
agency’s requirements.

Once all drilling wastes are removed from the pit, the pit liners would be removed and
disposed of at a permitted waste facility; the pit would be closed in compliance with all
COGCC 900 Series pit closure rules or federal regulations.

The pit would be lined with an impermeable minimum 24-mil plastic liner so as not to
leak, break, or allow discharge.

Reserve pit sizes vary with well type and site conditions but would typically be
approximately 50 feet by 150 feet and lined.

Fencing:

o Reserve pits would be fenced on three sides during drilling and on the fourth side
immediately after the drilling rig is removed in order to keep big game and
wildlife out of the pits.

o Silt fencing would be installed around the base of the fences.
Bird netting would be installed over the pit within 24 hours after drilling has begun.
Two feet of freeboard would be required at all times.

Pits would have a two-foot unlined berm in addition to the minimum two feet of
freeboard around them to prevent snowmelt on the pad from flowing into the pits.

Fill from the pit would be stockpiled along the edge of the pit and the adjacent edge of
the well pad.

Erosion control measures would be used, including proper grading to minimize slopes,
diversion ditches, mulching, riprap, fiber matting, temporary sediment traps, and broad-
based drainage dips, as necessary and appropriate to minimize erosion and surface runoff
during well pad construction and operation.
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A Tier 2 or cleaner drilling rig would be transported to the well pad, along with other necessary
equipment. All descriptions relating to drilling rig time frames, equipment, and materials are the
same as described under Alternative B.

SGI would use freshwater-based drilling fluids for most drilling activities. However, a small
percentage of mineral oil additive may be used, depending on the formation that will be
encountered. Mineral oil drilling fluids are preferred in production formations where borehole
stability requires it or for directionally drilled wells. Specifics on which type of drilling fluid
used would be identified at the APD stage and included on the individual drilling application.
Similar to Alternative B, on average, approximately 3,000 barrels of water would be used for
drilling in any particular well. For Alternative D, that would result in up to 438,000 barrels of
water for drilling (up to 3,000 barrels per well multiplied by up to 146 new wells drilled).

Water Disposal Well Drilling
As under Alternative B, SGI proposes drilling up to four new water disposal wells, and the
methods and technologies used for water disposal well drilling are the same as described there.

Like Alternative B, the disposal wells may be completed in the Dakota, Morrison, Entrada, or
Maroon Formations. A water-based mud system would be used for drilling the surface hole, and
a low-solids, non-dispersed gel system would be used for the intermediate and production hole
sections of the water disposal well. Up to approximately 3,000 barrels of water would be used for
drilling a particular water disposal well. For Alternative D, that would result in up to 12,000
barrels of water that could be used for drilling (up to 3,000 barrels per well multiplied by up to
four new water disposal wells drilled).

The BLM would permit water disposal wells APDs if the wells are on-lease; SGI would then go
through the conversion process with the BLM and COGCC to ensure that no production could
come from the well before using it for water disposal.

Completion

Gas Well Completion

Gas well completions would largely be the same as described in Alternative B, except for the
differences described below. As under Alternative B, Appendix E and Appendix D are
incorporated by reference for drilling and surface use descriptions.

Test gas could be flared (i.e., released to the atmosphere) or captured for sale or use, which
would prevent its escape to the atmosphere. The operator would follow the EPA NSPS OOOO
regulations regarding use of green completions. See also COGCC regulation 2 CCR 805.b(3) for
further details on green completion technologies.

Flowback Pits
At full build out, the four McIntyre flowback pits would be used in the same manner as described
in Alternative B.
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Water Disposal Well Completion
The methods, equipment, and process used for water disposal well completions would be the
same as described in Alternative B.

Interim Reclamation

Following well completions, portions of the well pad not needed for production would be
reseeded and reclaimed according to the specifications outlined in the Wildlife Habitat Plan (see
Appendix C). Long-term well pad disturbance from the 33 new well pads would be reduced to
66 acres following successful interim reclamation.

Production and Maintenance

Production
Production specifications and methods would be the same as described in Alternative B, with the
following change:

e (entralized production facilities may be used should it be determined that doing so would
provide a net benefit to the impacted resources. Whether centralized production facilities
are required or developed as part of a project’s design features would be determined at
the permitting stage.

As under other alternatives, the actual location of facilities would be determined during the APD
stage. All site security guidelines (Onshore Order #3) would be followed as identified in the
BLM’s statutes, regulations, and policy.

Surface Facilities
Surface facilities would be installed the same as described in Alternative B, with the following
changes:

e The BLM Authorized Officer would be promptly notified of any emergency work
commencing.

¢ SGI would conduct the minimal amount of seasonal road maintenance required to pump
the well or conduct emergency activities.

Compressor Stations

Compression in the field would be necessary as wells come online. As noted under New
Developments above, Alternative D has four new screw compressor stations. Three of the
stations would have one 637-horsepower, screw compressor engine in an appropriately sized and
muffled building. The fourth station (outside the Unit boundary to the northwest) would consist
of three 3,550-horsepower engines housed in a larger muffled building. The State of Colorado
(15GU0015) and Gunnison County (OG2014-05) have permitted this station (see Figure 2-5).

Produced Water Management
Methods for treating produced water would be the same as described in Alternative B.
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Workover and Maintenance

A single workover rig and five-person support crew with four light trucks is anticipated to
workover any given individual well within the Unit. The exact scheduling and particular wells
selected for workover is unknown at this time, however individual well workovers would be
conducted on a bi-annual schedule. With the proposed well development schedule of drilling 27
new federal wells per year in Alternative D the following estimates for workover operations may
occur.

After completion of the drilling phase of Alternative D, annually, approximately 67 workovers
are anticipated to occur upon the proposed 150 federal wells amongst 33 new well pads. Based
on the initial drilling schedule the workover rig and support crew could move between
approximately 17 well pads each year to workover wells. Although the single workover rig
would likely remain within the Unit should multiple workovers be scheduled to occur
consecutively, the support crew would be travelling in and out of the Unit daily with up to four
light trucks. Individual well workovers are anticipated to take approximately four days each
resulting in up to 16 light truck round trips in and out of the Unit per individual workover. Also
resulting in approximately 1,072 light truck round trips per year should all 67 workovers occur.
It is also assumed that if workover scheduling permits (i.e. minimal delay between scheduled
operations), the workover rig would likely be temporarily staged in the area when not in use to
limit multiple round trips in and out of the Unit.

During the initial period of development of Alternative D (years one through six), SGI’s WHP
applies a timing restriction on workovers throughout the Unit from Dec. 1 - April 15. However
the Winter Closure Areas as identified in the WHP only include up to 77 wells amongst 17 well
pads. Ifno commitments were made throughout the rest of the Unit, there would otherwise be
no timing constraints applicable to workovers on the other proposed 73 wells amongst 19 well
pads located outside the Winter Closure Areas.

After full development of the Federal wells in Alternative D has occurred (150 wells), the timing
restrictions on workovers from the WHP would no longer be applicable to the federal wells
within the Winter Closure Areas.

Regardless of timing limitations when performing workovers on federal wells, such operations
would be conducted in compliance with the subsequent well operations standards put forth in 43
CFR 3162.3-2. These regulations include notification requirements and outline circumstances
which may require additional approval from BLM prior to conducting subsequent well
operations.

Final Reclamation and Abandonment
Standards and methods would be generally the same as described in Alternative B.

Water Use and Sources
Water use and sources is the same as described in Alternative B.

Hazardous Materials and Solid Waste
Hazardous materials and solid waste actions are the same as those described in Alternative B.
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Access and Traffic

Traffic estimates would be the same as those described in Section 2.2.5, Elements Common to
All Alternatives, above. Specific calculations for Alternative D are presented below in Table
2-9, Alternative D Traffic Estimates for Construction, Drilling, Completion, and Production
Activities, based on 33 new well pads.

Table 2-9
Alternative D Traffic Estimates for Construction, Drilling, Completion, and
Production Activities

Average Weight Estimated
Vehicle Type (Pounds) Round Trips
Vehicles for pad and access road construction
Gravel trucks 110,000 5,280
Semi-trailer trucks 37,000 132
Pickup trucks 6,000 1,320
Motor grader on semi-trailer 40,000 33
Dozer (2) on semi-trailer 19,000 66
Track hoe on semi-trailer 43,000 33
Pipeline construction
Motor grader on lowboy trailer with truck 50,800 66
Bulldozer on lowboy trailer with truck 120,000 66
80-barrel water trucks for dust control 54,000 loaded 660
80-barrel water trucks for hydrostatic testing 25,000 empty 66-132
Track hoe on lowboy trailer with truck 91,000 66
Welding trucks 9,500 66
Crew-cab pickups 5,200 1,320
Bending machine/trailer 48,000 66
Side booms on lowboy trailer with truck 63,000 66
X-ray truck 5,200 132
Testing truck 6,000 66
Pipe trucks 120,000 loaded 33
36,000 unloaded
Utility tractor and truck with lowboy trailer 40,000 33
Vebhicles for drilling/completing first well on the pad
Drilling/completion rig 120,000 33
Rig-up trucks loaded (e.g., cement or 120,000
fracturing) 825
Rig-up trucks empty 36,500 132-198
80-barrel water trucks loaded 54,000 1,320
80-barrel water trucks empty 25,000 1,320
Crew-cab pickups 6,000 1,320
Vehicles for drilling/completing subsequent wells on the same pad
Motor grader 50,000 66
Drilling/completion rig 120,000 66
Rig-up trucks loaded (e.g., cement or 120,000
fracturing) 825
Rig-up trucks empty 36,500 132-198
80-barrel water trucks loaded 54,000 1,485
80-barrel water trucks empty 25,000 1,485
Crew-cab pickups 6,000 40
Vehicles for well production
Workover traffic (vehicle roundtrips per year) 6,000 1,072
Workover rig (rig roundtrips per year) 120,000 67
Haul trucks 120,000 198
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Traffic estimates for Alternative D are the same as those described in Alternative B.

Surface Disturbance

Alternative D would construct up to 33 new well pads to develop federal mineral estate. This
would result in approximately 165 acres of short-term disturbance and 66 acres of long-term
disturbance. It would require 16 miles of new road construction and 14 miles of improvements to
existing roads for access (totaling 106 acres of short-term disturbance and 57 acres of long-term
disturbance).® SGI also proposes 24 miles of new pipelines that would total 231 acres of short-
term disturbance and 27 acres of long-term disturbance (cross-country pipelines would be fully
reclaimed, resulting in zero acres of long-term disturbance).

Details for these actions are shown in Table 2-10, Summary of Actions by Alternative; acreages
for areas of disturbance are shown in Table 2-12, Summary of Surface Disturbance Acres by
Alternative, which includes both short-term (immediate construction) and long-term (interim
reclamation) disturbance amounts.

Following well completions, portions of the federal well pad not needed for production would be
reseeded and reclaimed according to BLM specifications. Long-term well pad disturbance from
the 33 new well pads would be reduced to 66 acres following successful interim reclamation.

Design Features
Alternative D includes additional design features to address air quality, wildlife, geologic
hazards, and water issues, as follows:

e The following air quality measures:

o The BLM would place a COA on each permit, requiring SGI to apply continuous
watering during access road and well-pad construction and during heavy traffic
periods, including drilling and completion phases of well development. SGI
would be required to limit off-site transport by maintaining no visible dust plume
operations.

o The BLM would place a COA on each permit, requiring SGI to emit 5 TPY or
less of NOx at each well-pad for production operations (post-construction and
production phase), as defined by the acceptable emissions level analyzed in the
NO; 1-hour modeling analysis. SGI would be required to submit a detailed well
pad production emissions inventory for each APD or details for the well pad
production equipment and operations (including refined emissions factors) to
develop project-specific emissions inventories. An annual NOx emissions rate
greater than 5 TPY may be acceptable if SGI can demonstrate compliance with
the NO; 1-hour NAAQS for the APD. The BLM would need to approve any
additional impacts analyses before authorizing activities.

¥ Calculations of possible disturbance areas are based on the assumptions presented in Section 2.2.5, Elements
Common to All Alternatives, and Table 2-2, Project Feature Assumed Short- and Long-Term Disturbance
Estimates.
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o The BLM would place a COA on each permit, requiring the operation of Tier 2
engines or cleaner for drilling, fracturing, and completion activities. SGI would be
required to submit a detailed well pad development phase emissions inventory for
each APD or details for the well pad development equipment and operations
(including refined emissions factors and hours of operation) to develop project-
specific emissions inventories. Operation of engines totaling greater than 2,000
horsepower at any one time during the development phase could trigger the need
for additional impacts analysis and potentially warrant a COA for Tier 3-4
engines. The goal of the requirement is for drill-, completion-, and fracturing-
related engines to emit no more than 1 gram per second of NOx total at any one
time (total of all engines operating concurrently), unless another NOx emissions
rate can be demonstrated to achieve compliance with the NO, 1-hour NAAQS.

o The BLM would require SGI to provide a detailed Unit-wide equipment
configuration plan (with specific information for the pumping units) and
emissions inventory that shows a plan/projection for Unit-wide federal wells
production phase NOx emissions at or below 143 TPY of NOx. The BLM would
place a COA on each permit (APD), requiring SGI to submit a NOx emissions
accounting analysis summary. This would provide information for how the APD
emissions fit into the overall Unit-wide production phase (post-construction and
development) NOx emissions budget (approximately 143 TPY of NOx).

SGI would be required to use and operate pneumatic devices, tanks, and dehydrators, in
accordance with CDPHE and EPA oil and gas regulations.

SGI agrees to meet annually with BLM by December 31 each year to summarize its
development and mitigation activities for the previous 12-months and to forecast with
best available information the next year's development and mitigation activities

SGI meet annually with the BLM to present a construction and operational activities plan
prior to the construction season.

With an annual agreement by SGI as part of the annual operations plan, SGI would
present the order for development phasing around the Unit to avoid widespread impacts
on wintering big game species.

SGI would provide an annual reclamation monitoring status report that would present
maps of reclamation areas and identify appropriate native seed mixes and their proper
application.

SGI would conduct annual raptor nesting surveys in the Unit to ensure compliance with
the Migratory Bird Treaty Act. The surveys would occur within 0.25 mile of surface-
disturbing activities from April 15 to July 15 or until young of the year have fledged.
Activities would be avoided around occupied nests from April 15 to July 15; exceptions
would be discussed with the BLM Authorized Officer on a case-by-case basis.

SGI would ensure that water accumulation on pads is not allowed to drain into wetlands
or riparian areas downgradient of the Unit.
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e SGI would control noxious weeds in the Unit, including on or in wells pads, pipeline
corridors, access roads and adjacent areas, temporary use areas, and any other area
associated with natural gas development. SGI would follow the measures identified in
Appendix I, Noxious Weed Management Plan.

e The following Geologic Hazards measures:

©)

Avoidance of areas with geologic hazards—Project-specific conditions would be
evaluated during the site permitting process, and avoiding disturbance in areas
with higher risks in the proposed sites would minimize hazards.

Engineering controls—If geologic hazards could not be avoided, drainage systems
would be designed to reduce soil saturation and prevent erosion in areas with
steep slopes and to stabilize the toes of slopes. The design would be based on site-
specific geotechnical site evaluations.

Monitoring of landslides—If landslide-prone areas could not be avoided, such as
east of Highway 133, mass movement of the landslide deposits could be
monitored, such as by installing tensiometers or alarm systems to enable
automated shutoff of gas pipelines in the event of slope failure.

Monitoring and maintenance of acceptable injection pressure—Monitoring of
deep well injection pressures and of changes in the transmissivity’ during
injection could determine whether deep injection pressures are fracturing the
reservoir rock, and injection rates and pressures could be adjusted to reduce the
potential for these effects.

Monitoring of seismicity—Seismic activity could be monitored with sensitive
seismometers as a follow-up to the injection pressure monitoring measure above
to determine whether earthquakes are triggered at the depth of injection. This
would provide additional evidence as to whether the reservoir rock was being
fractured by injection pressures in the targeted injection zone.

e The following Water Quality monitoring measures:

o

In addition to the State of Colorado water baseline monitoring requirements, the
following will be added to the existing baseline monitoring program conducted by
SGI

» Increase sampling radius to 1 mile from well pad location for water wells

= Include all surface water sources and spring sources within 1 mile of well
pad location. Surface water and springs would be sampled twice a year, at
high flow and at low flow, to meet the baseline monitoring requirements.

? A measure of how much fluid can flow horizontally through an aquifer
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Water would be analyzed for major ions, trace metals, dissolved gases
(including methane), BTEX, TPH, dissolved organic carbon (DOC), and
nutrients and for field properties, including temperature, pH, specific
conductance, dissolved oxygen, turbidity, and alkalinity. Quality
assurance sampling would include one replicate and one blank during each
sampling trip. The replicate and blank would be analyzed for the same
constituents as the environmental sample.

o Surface water and groundwater baseline samples should include stable isotopes of
methane (carbon and deuterium) to determine the origin of the methane (biogenic
or thermogenic).

o Sample collection for surface water and groundwater should follow the National
Field Manual for collecting water quality data. SGI should submit instrument
logs, well characteristics, and other QC/QA collection methods to the BLM.

o SGI should summarize data provide it to the BLM annually. The BLM would
determine if further analysis of data may be required by a third party, such as the
US Geological Survey. Any additional expenses incurred for third-party reviews
required by BLM would be the responsibility of SGI.

2.3  ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED ANALYSIS

There were several elements of alternatives considered by the BLM during the development of
the EA and the EIS. The elements considered during EA development came during the initial
scoping period on the EA; those considered during EIS development came from public
comments on the EA or were received after publication of the Notice of Intent. No individual or
group submitted a complete alternative that included all elements of the project (well pads, well
drilling, and pipelines). The elements and the reasons for eliminating them are described below.

2.3.1 Alternatives Considered and Eliminated during EA Development

500-foot Development Setback

During initial EA scoping, the Gunnison County Temporary Regulations for Oil and Gas
Operations were discussed, and implementation of a required 500-foot development setback
from waterways and riparian areas was considered. This setback requirement has since been
changed to be a 300-foot requirement.

SGI and the BLM ran a modified GIS modeling program to incorporate this 500-foot setback
from waterways and riparian areas. The resulting well site locations would have required an
additional 5.6 miles of access roads and an additional 8.3 acres of long-term surface disturbance.
This alternative also placed development higher on ridges and side-slopes. Therefore, the
alternative was considered but eliminated from further analysis due to increased surface impacts
associated with increased development and development on ridges and side slopes.

Proximity to Road Networks
Another alternative considered but not carried forward during EA development raised the issue
of the overall length of roads and the amount of surface disturbance under the Proposed Action
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as an environmental concern. The BLM developed a set of weights and values for the GIS model
criteria that would minimize road lengths and, therefore, surface disturbance, emphasizing
proximity to existing road networks while reducing the weights on surface water and
surrounding buffer zones. The well pad locations produced from the modified model were not
uniformly distributed throughout the Unit and occurred in high-density groups in close proximity
to existing roads, and many pad sites were within 300 feet of waterways. As a result, large
portions of the Unit were excluded from development and only about half of the Unit’s natural
gas resource would have been drained. This alternative was considered but eliminated from
further analysis because it did not meet the purpose and need for the proposal, and it was not
consistent with the existing Unit agreement to efficiently develop the federal mineral resources.

2.3.2 Alternatives Considered and Eliminated from EIS Development

The alternatives considered but not carried forward in the earlier Draft EA and the public
comments on the Draft EA were considered in the alternatives development for the EIS. Issues
and comments are summarized in the Scoping Summary Report (BLM 2013b). Several
commenters suggested additional mitigation measures for consideration in the alternatives. The
comments were provided to the resource authors for consideration and included in the Final EIS
as appropriate. Specific actions or alternatives that were not carried forward are addressed below.

Alternative Water Treatment Facilities

Comments suggested that the BLM consider an alternative form of produced water management
such as the potential for on-site produced water treatment to meet NPDES discharge permit
requirements and reuse water rather than deep well injection. Under the alternatives, during the
development phase water would be managed and reused for operations (e.g., completion) as
practicable. Large evaporation pond(s) and smaller on-site treatment (e.g., reverse osmosis units)
were considered for dealing with produced water after the drilling and development and during
the production and maintenance phase. Evaporation rates at higher altitudes and cooler
temperatures hinder the ability to evaporate large volumes of water from ponds. Potential
mitigation measures and/or processes such as smaller on-site units to address this issue at the
APD stage are identified in Chapter 4, Environmental Consequences. Consequently a separate
alternative was eliminated from further analysis.

New Access Route Entry Points to the Unit

Several commenters on the EA suggested that the BLM consider different access routes to well
pads that would remove new roads or eliminate upgrades to roads, including highlighting
specific sections of the Unit to avoid such as the Bull Mountain Ranch. Siting of access routes
into the Unit was considered early on in the Proposed Action design process by the siting study
(see Appendix A) that was specifically intended to take advantage of existing access routes and
minimize the need for new roads and upgrades. In addition, other existing roads that could
possibly provide access to the analysis area are shown on the maps. The MDP would not
foreclose consideration of alternate access routes in the future, and other routes may be
considered during site-specific analysis at the APD stage. Therefore, Alternatives A, B, and C
provide an appropriate range of alternatives for analysis at this time.
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Extending Development to a Longer or Shorter Time Period

Commenters suggested considering additional phasing time frames to extend the drilling horizon
past the 6 years estimated in the Proposed Action. Other commenters suggested the BLM
consider requiring all of the development to occur at once and to be completed within 1 year.
Drilling all 146 gas wells and 4 water disposal wells in one construction season is unviable due
to insufficient rig and labor availability and limits the ability to incorporate the results of recent
drilling into future drilling plans. The 6-year period is an aggressive estimate.

Additional Mitigation Measures

Several commenters suggested that additional mitigation measures should be considered in the
alternatives, including greenhouse gas and criteria pollutants emission mitigation measures, and
well pad berming and lining measures. Several of these suggestions are already addressed under
existing regulations such as New Source Performance Standards Subparts W and OOOO (40
CFR Part 60). Additionally, SGI includes emission reducing mitigations in their Greenhouse Gas
Strategy and adopted as standard operating procedures for projects. Measures that were not
covered under existing regulations or included as operator committed design measures were
included for consideration in one or more alternative.
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2.4 SUMMARY OF ALTERNATIVES

Summary of Actions by Alternative'’

Table 2-10

Alternative B, Proposed

Alternative C, Modified

Alternative D, BLM’s

Phase Action Alternative A, No Action Action Action Preferred Alternative
. 36 new pads on federal 35 new pads on federal 33 new pads on federal
10 new pads on private . . . . . . ) X )
Well pads mineral estate mineral estate, inclusive of | mineral estate, inclusive of | mineral estate, inclusive of
the 12-89-7-1 APD the 12-89-7-1 APD the 12-89-7-1 APD
26 miles upgrades to 53 miles upgrades to 13 miles upgrades to 14 miles upgrades to
existing roads existing roads existing roads existing roads
Access roads 5 miles new road 16 miles new road 12 miles new road 16 miles new road
) construction construction construction construction
Construction construction rate: 600-800 yards per day
4 miles new collocated 13 miles new collocated 19 miles new collocated 14 miles new collocated
Pipelines with roads with roads with roads with roads
8 miles new cross-country 9 miles new cross-country 0 miles new cross-country | 10 miles new cross-country
1 new overhead electrical 4 new overhead electrical . . . 4 new electrical lines, may
Electrical lines line lines 4 new buried ele'ctrlcal lines be buried or overhead
(up to 5 power poles) (up to 20 power poles) (collocated with roads) (up to 20 power poles)
55 new gas wells 146 new gas wells, inclusive of the one well to be drilled as part of the 12-89-7-1 APD
Gas wells Time frame
Coal bed methane natural gas — 60 days
Shale and sandstone — 85 days
o Water disposal 1 new water disposal well 4 new water disposal wells
Drilling wells Time frame: 60 — 120 days
Total wells 56 wells 150 wells
Drilling rate 3 Tier-2 or -3 rigs drilling 3 Tier-2 or -3 rigs drilling 3 Tier-2 or cleaner rigs 3 Tier-2 or cleaner rigs
27 wells per year 27 wells per year drilling 27 wells per year drilling 27 wells per year
Drilling duration 3 years 6 years

' Under Alternatives B, C, and D, the operations and development of private minerals described in Alternative A would continue to be implemented; analysis for
the cumulative effects of development under Alternative A plus the action alternatives is discussed in Table 4-1, Summary of Cumulative Actions within the
Unit by Alternative. Alternatives B, C, and D display development and actions that would occur only on federal mineral estate (which falls within the BLM’s
decision-making authority).

July 2016

Final Environmental Impact Statement for the Bull Mountain Unit Master Development Plan

2-105



2. Alternatives

Table 2-10

Summary of Actions by Alternative'

Alternative B, Proposed Alternative C, Modified Alternative D, BLM’s

Phase Action Alternative A, No Action Action Action Preferred Alternative
Gas wells Well completion duration: 8 — 10 days
Completion Flow testing duration: 25 — 50 days

Water disposal wells

Well completion duration: 8 — 10 days

Compressor station

1 new screw compressor
station

3 new screw compressor
stations; 1 new multi-engine
compressor station

3 new screw compressor
stations; 1 new multi-
engine compressor station

4 new screw compressor
stations

. Remp te .telemetry No similar action Included as part of the WHP No similar action Included as part of the
Production and | monitoring WHP
Maintenance Workover Years 1-6: one workover every two years per well

estimates Years 7-40: 67 workovers annually
Production: 500 — 3,000 barrels'' per day
Produced water — . - - -
management Coal bed methane natural gas-produced water injected into water disposal wells, trucked to disposal location, or recycled
for use in well completions
Drilling Up to 21.3 acre-feet'” 58 acre-feet
Completion Up to 714.3 acre-feet" Up to 2,369.3 acre-feet
Dust abatement Up to 13.2 acre-feet of Up to 52.9 acre-feet of freshwater
freshwater
Water Use and | Source for all uses 30% freshwater and 70% recycled or produced water
Sources Total water usage

for drilling and
completion™
(based on source
percentages noted
above)

Total water: 748.8 acre-
feet
Freshwater: 220.7 acre-feet
Recycled/produced water:
514.9 acre-feet

Total water: 2,480.2 acre-feet
Freshwater: 744.1 acre-feet
Recycled/produced water: 1736.1 acre-feet

"1 barrel = 42 gallons, standard US oil barrel volume

12 Combined water disposal and gas wells, based on an average of 3,000 barrels per well. Conversion factor is 7,758 barrels per acre-foot.

13 Calculated based on assuming 50 percent coal bed natural gas wells and 50 percent shale wells as discussed in the Bull Mountain EA. Water amounts for each
type of well were taken from the Master Drilling Plan in Appendix E. Calculations used number of new gas wells per alternative divided in half for each type of
well (coal bed methane/shale). To estimate the amount of water use per well type, the number of wells was multiplied by the highest amount of water use for that
well type. Water usage totals were added together for a total maximum amount of water usage during completion.

¥ Amounts were calculated based on adding together the drilling, completion, and dust abatement amounts together. The total was multiplied by 30 percent to
determine the freshwater amount and 70 percent to determine the amount of recycled/produced water that would be used.
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Table 2-11

Stipulations, Design Features, and Mitigation Measures

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified
Action

Alternative D, BLM’s
Preferred Alternative

Lease stipulations

Standard stipulations as listed on individual leases apply.
Additional lease stipulations that apply within the Unit:
e Timing limitation stipulation: To protect crucial deer and elk winter ranges. No surface use is allowed from December 1
through April 30. This stipulation does not apply to operation and maintenance of production facilities.
e  All lands of the following leases are subject to Colorado lease notice exhibit CO-34, Lease Notice: To alert lessee of potential
habitat for threatened endangered, candidate, or other special status plant or animal.
Bull Mountain Unit Agreement stipulations:
e The terms, conditions, and provisions of all leases, subleases, and other contracts relating to exploration, drilling, development
or operation for oil or gas on lands committed to this agreement are hereby expressly modified and amended to the extent
necessary to make the same conform to the provisions hereof, but otherwise to remain in full force and effect.

Plans and strategy
documents

Master Surface Use Plan of Operations (Appendix D)

Master Drilling Plan (Appendix E)

Hazardous Materials Management Summary (Appendix G)

Noxious Weed Management Plan (Appendix I)

Bainard Augmentation Plan (Appendix L)

Poly Pipeline Operations Plan (Appendix M)

No similar action

SGI’s Wildlife Habitat Plan

No similar action

SGI’s Wildlife Habitat Plan

Site Suitability
Modeling

Site selection weighted factors:

e Slope —30%

o Sensitivity to visual impacts
from Highway 133 and
County Road 265 travel
routes — 30%

e Proximity to existing road
networks — 15%

e Proximity to existing
gathering pipeline system —
10%

¢ Proximity to delineated
wetlands and wetland buffer
zones, stream networks, and
stream buffer zones — 10%

e Proximity to known streams
containing Colorado River

Same as Alternative A

Site selection weighted factors:

e Slope —20%

o Sensitivity to visual impacts
from Highway 133 and
County Road 265 travel
routes — 10%

e Proximity to existing road
networks — 35%

e Proximity to existing
gathering pipeline system —
15%

¢ Proximity to delineated
wetlands and wetland buffer
zones, stream networks, and
stream buffer zones — 5%

e Proximity to known streams
containing Colorado River

Individual well pad
locations were selected from
Alternatives B and C. This
resulted in selecting the
following well pad
locations:
¢ 31 pads from Alternative
B
e 2 pads from Alternative
C
e 3 pads dropped from
consideration

See Figure 2-5, BLM’s
Preferred Alternative
(Alternative D).
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Table 2-11

Stipulations, Design Features, and Mitigation Measures

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified
Action

Alternative D, BLM’s
Preferred Alternative

cutthroat trout — 0%
e Soil erosion factors — 4%
e Vegetated areas and open
meadows — 1%

cutthroat trout — 0%
e Soil erosion factors — 15%
e Vegetated areas and open
meadows — 0%

Additional factor considered:
e Verified elk winter
concentration areas

Design Features

Operator actions and measures
as described in Section 2.2.5,
Elements Common to All
Alternatives and Section 2.2.6,
Alternative A, No Action.

Operator actions and measures
described in Section 2.2.5,
Elements Common to All
Alternatives, and Section 2.2.7,
Alternative B, Proposed Action

Operator actions and measures
described in Section 2.2.5,
Elements Common to All
Alternatives, and Section 2.2.8,
Alternative C, Modified Action

Appendix C, Design Features,
Mitigation Measures, and
Conditions of Approval

Air Quality and AQRV
measures

SGI would be required to utilize
and operate pneumatic devices,
tanks and dehydrators in
accordance with CDPHE and
EPA Oil and Gas Regulations.

SGI would have a yearly
meeting with the BLM to
present an annual construction
and operational activities plan
prior to the construction season.

With an annual agreement by

Operator actions and
measures described in
Section 2.2.5, Elements
Common to All
Alternatives, and Section
2.2.9, Alternative D,
Preferred Alternative

All of the design features
identified under Alternative
C

Geologic hazards measures
(noted under Alternative B
Mitigation Measures)

Water Quality monitoring:
In addition to the State of
Colorado water baseline
monitoring requirements,
the following will be added
to the existing baseline
monitoring program
conducted by the operator.
o Increase sampling radius
to 1 mile from well pad
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Table 2-11

Stipulations, Design Features, and Mitigation Measures

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified
Action

Alternative D, BLM’s
Preferred Alternative

SGI as part of the annual
Operations Plan, SGI would
present the order for
development phasing around the
Unit to avoid widespread
impacts on wintering big game
species during a winter period.

SGI would provide an annual
reclamation monitoring status
report that would present
reclamation status, maps of
reclamation areas, and
identifying appropriate native
seed mixes and their proper
application.

SGI would conduct annual
raptor nesting surveys in the
Unit to ensure compliance with
the Migratory Bird Treaty Act.
The surveys would occur within
0.25 mile of surface disturbing
activities from April 15 to July
15 or until young of the year
have fledged Activities would
be avoided around occupied
nests from April 15 to July 15;
exceptions would be discussed
with the authorized officer on a
case-by-case basis.

SGI would ensure that water
accumulation on pads is not
allowed to drain into wetlands

location for water wells.
Include all surface water
sources and spring
sources within 1 mile
from well pad location.
Surface water and
springs will be sampled
two times a year, at high
flow and at low flow to
meet the baseline
monitoring requirements.
Water will be analyzed
for major ions, trace
metals, dissolved gases
(including methane),
BTEX, TPH, dissolved
organic carbon (DOC),
nutrients, and field
properties including
temperature, pH, specific
conductance, dissolved
oxygen, turbidity, and
alkalinity. Quality
assurance sampling will
include one replicate and
one blank during each
sampling trip. The
replicate and blank will
be analyzed for the same
constituents as the
environmental sample.
Surface water and
groundwater baseline
samples should include
stable isotopes of
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2. Alternatives

Table 2-11

Stipulations, Design Features, and Mitigation Measures

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified
Action

Alternative D, BLM’s
Preferred Alternative

or riparian areas down-gradient
from the Unit.

SGI would control noxious
weeds within the Unit, including
on or within wells pads, pipeline
corridors, access roads and
adjacent areas, temporary use
areas, and any other area
associated with natural gas
development. The measures
identified in Appendix I,
Noxious Weed Management
Plan, would be followed.

methane (carbon and
deuterium) to determine
the origin of the methane
(biogenic and/or
thermogenic).

Sample collection for
surface water and
groundwater should
follow the National field
manual for the collection
of water-quality data.
Instrument logs, well
characteristics, and other
QA/QA collection
methods should be
submitted to the BLM.
Data should be
summarized and
provided to the BLM
annually for review.
BLM will determine if
further analysis of data
may be required by a
third party such as the
U.S. Geological Survey.
Any additional expenses
incurred for third party
reviews as required by
BLM, will be the
responsibility of the
operator
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2. Alternatives

Table 2-11

Stipulations, Design Features, and Mitigation Measures

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified
Action

Alternative D, BLM’s
Preferred Alternative

Mitigation measures

Appendix C, Design Features,
Mitigation Measures, and
Conditions of Approval which
includes the following:

Air Quality measures:

o SGI would apply dust
abatement to unpaved roads to
achieve at least 50% control
during all construction and
development phases. SGI
would also apply dust
abatement (greater than or
equal to 50%) to unpaved
roads during the production
phase when expected traffic
rates exceed two trips to each
well pad within the Unit per
day.

e The BLM would place a COA
on each permit, requiring SGI
to emit 5 TPY or less of NOx at
each well pad for production
operations (post-construction
and production phase), as
defined by the acceptable
emissions level analyzed in the
NO, 1-hour modeling analysis.
SGI would be required to
submit a detailed well-pad
production emissions inventory
for each APD or details for the
well-pad production equipment
and operations (including
refined emissions factors) to

Geologic Hazards mitigation

measures same as Alternative B.

None
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2. Alternatives

Table 2-11

Stipulations, Design Features, and Mitigation Measures

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified
Action

Alternative D, BLM’s
Preferred Alternative

develop project-specific
emissions inventories. An
annual NOx emissions rate
greater than 5 TPY may be
acceptable if SGI can
demonstrate compliance with
the NO, 1-hour NAAQS for the
APD. The BLM would need to
approve any additional impacts
analyses before authorizing
activities.

The BLM would place a COA
on each permit, requiring the
operation of Tier 2 engines or
cleaner for drilling/
fracturing/completion
activities. SGI would be
required to submit a detailed
well pad development phase
emissions inventory for each
APD or details for the well pad
development equipment and
operations (including refined
emissions factors and hours of
operation) to develop project-
specific emissions inventories.
Operation of engines totaling
greater than 2,000 horsepower
at any one time during the
development phase could
trigger the need for additional
impacts analysis and
potentially warrant a COA for
Tier 3-4 engines. The goal of
the requirement is for

2-112

Final Environmental Impact Statement for the Bull Mountain Unit Master Development Plan

July 2016



2. Alternatives

Table 2-11

Stipulations, Design Features, and Mitigation Measures

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified
Action

Alternative D, BLM’s
Preferred Alternative

development-(drill/completion/
fracturing) related engines to
emit no more than 1 gram per
second of NOX total at any one
time (total of all engines
operating concurrently), unless
another NOx emissions rate
can be demonstrated to achieve
compliance with the NO, 1-
hour NAAQS.

e The BLM would require SGI to

provide a detailed Unit-wide
equipment configuration plan
(with specific information for
the pumping units) and
emissions inventory for BLM
review that shows a
plan/projection for Unit-wide
federal wells production phase
NOx emissions at or below 143
TPY of NOx. The BLM would
place a COA on each permit
(APD), requiring SGI to submit
a NOx emissions accounting
analysis summary. This would
provide information for how
the APD emissions fit into the
overall Unit-wide production
phase (post-construction and
development) NOx emissions
budget (approximately 143
TPY of NOx).

Geologic Hazards mitigation
measures to include:
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2. Alternatives

Table 2-11

Stipulations, Design Features, and Mitigation Measures

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified
Action

Alternative D, BLM’s
Preferred Alternative

e Mitigation 1, Avoidance of

Areas with Geologic Hazards.
The most effective mitigation
to reduce effects of slope
failure is to avoid areas with
higher risks. Project-specific
conditions would be evaluated
during the site permitting
process, and disturbance would
be avoided in areas with higher
risks in the proposed sites to
minimize hazards.

o Mitigation 2, Engineering

Controls. If geologic hazards
cannot be avoided, such
mitigation measures as
designing drainage systems to
reduce soil saturation and
prevent erosion in areas with
steep slopes and to stabilize the
toes of slopes could be
implemented, based on
recommendations following
site-specific geotechnical site
evaluations.

e Mitigation 3, Monitoring of

Landslides. If landslide-prone
areas could not be avoided,
such as east of Highway 133,
mass movement of the
landslide deposits could be
monitored by installing
tensiometers to monitor the rate
of differential horizontal
movement so that corrective

2-114

Final Environmental Impact Statement for the Bull Mountain Unit Master Development Plan

July 2016



2. Alternatives

Table 2-11

Stipulations, Design Features, and Mitigation Measures

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified
Action

Alternative D, BLM’s
Preferred Alternative

action can be taken. Alarm
systems can be installed to
enable automated shutoff of
gas pipelines at critical points
in the event of slope failure.

e Mitigation 4, Monitoring and

Maintenance of Acceptable
Injection Pressure. Monitoring
of deep well injection pressures
and of changes in the
transmissivity during injection
can determine whether deep
injection pressures are causing
fracturing of the reservoir rock
and injection rates, and
pressures can be adjusted to
reduce the potential for these
effects.

e Mitigation 5, Monitoring of

Seismicity. Seismic activity
could be monitored with
sensitive seismometers as a
follow-up measure to
Mitigation 1, to determine
whether earthquakes are
triggered at the depth of
injection. This would provide
additional evidence as to
whether the reservoir rock was
being fractured by injection
pressures in the targeted
injection zone.
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2. Alternatives

2.5 SUMMARY OF IMPACTS

Table 2-12

Summary of Surface Disturbance Acres by Alternative

Alternative B, Proposed

Alternative C, Modified

Alternative D, the BLM’s

Alternative A, No Action Action Action Preferred Alternative
Short-Term Long-Term | Short-Term  Long-Term Short-Term Long-Term Short-Term Long-Term
Surface Surface Surface Surface Surface Surface Surface Surface
Project Feature Disturbance Disturbance | Disturbance Disturbance | Disturbance Disturbance | Disturbance  Disturbance
New well pads 55 acres 22 acres 180 acres 72 acres 175 acres 70 acres 165 acres 66 acres
Access roads
Upgrades to existing 92 acres 49 acres 183 acres 97 acres 47 acres 25 acres 51 acres 27 acres
New road construction 17 acres 9 acres 60 acres 32 acres 44 acres 23 acres 56 acres 30 acres
Pipelines
i\(l)z\zlvscollocated with 54 acres 9 acres 161 acres 25 acres 231 acres 37 acres 171 acres 27 acres
New cross-country 47 acres 0 acres 56 acres 0 acres 0 acres 0 acres 61 acres 0 acres
Facilities
New compressor stations 5 acres 2 acres 20 acres 8 acres 20 acres 8 acres 20 acres 8 acres
storage yard 5 acres 2 acres 5 acres 2 acres 5 acres 2 acres 5 acres 2 acres
Total Acres' 260 acres 88 acres 600 acres 215 acres 441 acres 126 acres 455 acres 133 acres
Total Acres within WHP NA NA 353 acres 123 acres NA NA 245 acres 133 acres

' Acreage amounts presented under each type of disturbance (roads, pipelines, etc.) are not summed to give the total estimated short- and long-term disturbance
acreages. The total short- and long-term disturbance acreages are calculated without any overlapping areas; for example, collocated pipelines and roads are only
counted once rather than double counted. Cumulative impacts are discussed in Chapter 4.
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2. Alternatives

Table 2-13
Estimated Total Traffic Round Trips for Drilling, Completion, and Production Activities by Alternative'
Alternative B, Alternative C, Alternative D, BLM’s
Alternative A, No Proposed Action Modified Action (35 Preferred Alternative
Vehicle Type Action (10 Well Pads) (36 Well Pads) Well Pads) (33 Well Pads)
Vehicles for pad and access road construction
Gravel trucks 1,600 5,760 5,600 5,280
Semi trucks 40 144 140 132
Pickup trucks 400 1,440 1,400 1,320
Motor grader 10 36 35 33
Dozer (2) 20 72 70 66
Track hoe 10 36 35 33
Pipeline construction
Motor grader on lowboy trailer with truck 20 72 70 66
Bulldozer on lowboy trailer with truck 20 72 70 66
80-barrel water trucks for dust control 200 720 700 660
80-barrel water trucks for hydrostatic testing 20-40 72-144 70-140 66-132
Track hoe on lowboy trailer with truck 20 72 70 66
Welding trucks 20 72 70 66
Crew-cab pickups 400 1,440 1,400 1,320
Bending machine/trailer 20 72 70 66
Side booms on lowboy trailer with truck 20 72 70 66
X-ray truck 40 144 140 132
Testing truck 20 72 70 66
Pipe trucks 10 36 35 33
Utility tractor and truck with lowboy trailer 20 72 70 33
Vehicles for drilling/completing first well on the pad
Drilling/completion rig 10 36 35 33
Rig-up trucks loaded 250 900 875 825
Rig-up trucks empty 40-60 144-216 140-210 132-198
80-barrel water trucks loaded 400 1,440 1,400 1,320
80-barrel water trucks empty 400 1,440 1,400 1,320
Crew-cab pickups 400 1,440 1,400 1,320
Vehicles for drilling/completing subsequent wells on the same pad
Motor grader 20 72 70 66
Drilling/completion rig 20 72 70 66
Rig-up trucks loaded 250 900 875 825
Rig-up trucks empty 40-60 144-216 140-210 132-198
80-barrel water trucks loaded 450 1,620 1,575 1,485
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2. Alternatives

Table 2-13
Estimated Total Traffic Round Trips for Drilling, Completion, and Production Activities by Alternative'
Alternative B, Alternative C, Alternative D, BLM’s
Alternative A, No Proposed Action Modified Action (35 Preferred Alternative
Vehicle Type Action (10 Well Pads) (36 Well Pads) Well Pads) (33 Well Pads)
80-barrel water trucks empty 450 1,620 1,575 1,485
Crew-cab pickups 400 1,440 1,400 40
Vehicles for well production
Haul trucks 60 216 210 198
Pickup trucks (roundtrips per well) 4 round trips per day 8 round trips per day 8 round trips per day 8 round trips per day for
for WDWs for WDWs for WDWs WDWs
71 round trips per day 162 round trips per 162 round trips per day 162 round trips per day
for gas wells day for gas wells for gas wells for gas wells
Vehicles for workovers
Workover rig (1 roundtrip per well) 36 67 67 67
Pickup trucks (roundtrips per well) 576 1,072 1,072 1,072

"Number of trips per well pad are found in Table 2-1, Traffic Estimates for Construction, Drilling, Completion, and Production Activities per Well Pad

Table 2-14, Summary of Environmental Consequences by Alternative, provides a brief summary comparison of resource-specific
direct and indirect impacts that could or would result from implementation of the alternatives. Detailed discussions (including
quantitative and cumulative) on impacts or environmental consequences are addressed within Chapter 4 of this EIS.

Table 2-14

Summary of Environmental Consequences by Alternative

Resource/Use

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified Action

Alternative D, BLM’s Preferred

Alternative

Air Resources

Near-field pollutant
impacts would below the
NAAQS or CAAQS. In
addition impacts would not
exceed the PSD Class I1
increments, with the
exception of annual NO,
concentrations that could
exceed the annual
increment value.

Direct modeled

Total ambient air
concentrations are less than
the applicable NAAQS and
CAAQS.

Direct modeled
concentrations are below the
applicable PSD Class II
increments, with the
exception of the modeled
annual NO, concentration
which is above the annual

Near-field pollutant impacts
for Alternative C would be
similar to those presented
for Alternative B. Impacts
from Alternative C sources
would below the NAAQS or
CAAQS. In addition
impacts would not exceed
the PSD Class II increments,
with the exception of annual
NO, concentrations which

Near-field pollutant impacts
for Alternative D would be
similar to those presented for
Alternative B.

The maximum predicted
acute and chronic (long-term)
HAP impacts from well site
production would be similar
to the impacts for the
Alternative B.

Pollutant impacts would be
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2. Alternatives

Table 2-14

Summary of Environmental Consequences by Alternative

Resource/Use

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified Action

Alternative D, BLM’s Preferred
Alternative

concentrations of NO,,
SOz, PMlo, and ng‘s at
Class sensitive Class 11
areas and | are well below
the PSD Class I and Class
II increments.

Visibility analysis indicated
that there are zero days
predicted above the 0.5
delta-deciview threshold at
any of the Class I and
sensitive Class II areas

For all lakes the estimated
changes in ANC are all
predicted to be less than the
significance thresholds of
less than a 10 percent
change in ANC for lakes
with ANC values greater
than 25 peq/l, and a 1.0
peq/l change in ANC for
lakes with background
ANC values equal to or less
than 25 peq/1

The degree to which any
observable changes to
climate can, or would, be
attributable to Alternative
A cannot be reasonably
predicted at this time

increment value.

HAP impacts are below the
applicable short-term RELs
and the long-term non-
carcinogenic RfCs, with the
exception of the maximum
modeled formaldehyde
concentration from
compression emissions which
at 81.6 pg/m’ is above the
short-term REL threshold of
55 pg/m’.

Direct modeled
concentrations of NO,, SO,,
PM,,, and PM, 5 at Class I
and sensitive Class II areas
are well below the PSD Class
I and Class II increments.
The visibility analysis
indicated that there are zero
days predicted above the 0.5-
delta-deciview threshold at
any of the Class I and
sensitive Class II areas.

The maximum predicted
visibility impact was 0.45
delta-deciview occurring at
the Maroon Bells - Snowmass
Wilderness Area

For all lakes the estimated
changes in ANC are all
predicted to be less than the
significance thresholds of less
than a 10 percent change in
ANC for lakes with ANC

could exceed the annual
increment value.

HAP impacts from well site
production would be similar
to the impacts for the
Alternative B

Pollutant impacts would be
similar to those presented in
for Alternative B

Visibility impacts estimated
resulting from Alternative C
emissions would be similar
to those presented for
Alternative B

Nitrogen deposition impacts
under Alternative C would
be less than the impacts for
Alternative B and greater
than the impacts for
Alternative A. Sulfur
deposition impacts would be
below the DAT.

The degree to which any
observable climate changes
can, or would, be
attributable to Alternative C
cannot be reasonably
predicted at this time
Additional mitigation
measures as described under
Alternative B would also
apply and would result in
similar impacts.

similar to those presented in
for Alternative B.

=  Visibility impacts estimated

resulting from Alternative D
emissions would be similar to
those presented for
Alternative B.

= Nitrogen deposition impacts

under Alternative D would be
less than the impacts for
Alternative B and greater than
the impacts for Alternative A.
Sulfur deposition impacts
would be below the DAT.
The maximum greenhouse
gas emissions resulting from
Alternative D sources would
be comparable to the
emissions estimated for
Alternative B.

=  The contribution to regional

ozone from Bull Mountain
project sources would likely
be less than the maximum
ozone contribution from the
UFO planning area oil and
gas sources.

= The maximum future year

emissions from the Bull
Mountain project area
emissions, including existing
sources, Alternative A
sources (on private lands) and
Alternative D sources (on
BLM-administered lands),
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2. Alternatives

Table 2-14

Summary of Environmental Consequences by Alternative

Resource/Use

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified Action

Alternative D, BLM’s Preferred
Alternative

values greater than 25 peq/l,
and a 1.0 peq/l change in
ANC for lakes with
background ANC values
equal to or less than 25 peg/l.
The degree to which any
observable climate changes
can, or would, be attributable
to Alternative B cannot be
reasonably predicted at this
time
Additional mitigation
measures would reduce
impacts on near-field
particulate matter (PM)
impacts from construction
and traffic, near-field NO, 1-
hour impacts, and far-field
nitrogen deposition at nearby
Forest Service sensitive areas.
o The BLM would place a
COA on each permit,
requiring SGI to
continuously keep the
surface moist by
watering during access
road and well-pad
construction and during
heavy traffic periods,
including drilling and
completion phases of
well development. SGI
would be required to
limit off-site transport by
maintaining “no visible

are: 311.1 TPY NO,, 124.5
TPY VOC, 206.5 TPY CO,
0.8 TPY SO,, 65.6 TPY PM;,
and 46.0 TPY PM, .

=  All AQRVs would be below

required standards.

=  Additional mitigation

measures as noted under
Alternative B would be
included as design features to
keep emissions below
acceptable levels.
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Table 2-14
Summary of Environmental Consequences by Alternative

Alternative D, BLM’s Preferred
Resource/Use Alternative A, No Action Alternative B, Proposed Action | Alternative C, Modified Action Alternative

dust plume” operations.
o The BLM would place a
COA on each permit,
requiring SGI to emit 5
TPY or less of NOx at
each well-pad for
production operations
(post-construction and
production phase), as
defined by the
acceptable emissions
level analyzed in the
NO; 1-hour modeling
analysis. SGI would be
required to submit a
detailed well pad
production emissions
inventory for each APD
or details for the well
pad production
equipment and
operations (including
refined emissions
factors) to use to develop
project-specific
emissions inventories.
An annual NOx
emissions rate greater
than 5 TPY may be
acceptable if SGI could
demonstrate compliance
with the NO, 1-hour
NAAQS for the APD.
The BLM would
approve any additional
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Table 2-14
Summary of Environmental Consequences by Alternative

Alternative D, BLM’s Preferred
Resource/Use Alternative A, No Action Alternative B, Proposed Action | Alternative C, Modified Action Alternative

impacts analyses before
authorizing activities.

o The BLM would place a
COA on each permit,
requiring the operation
of Tier 2 engines or
cleaner for drilling,
fracturing, and
completion activities.
SGI would be required to
submit a detailed well
pad development phase
emissions inventory for
each APD or details for
the well pad
development equipment
and operations
(including refined
emissions factors and
hours of operation) to
develop project-specific
emissions inventories.
Operation of engines
totaling greater than
2,000 horsepower at any
one time during the
development phase could
trigger the need for
additional impacts
analysis and potentially
warrant a COA for Tier
3-4 engines. The goal of
the requirement is for
development-related
(e.g., drill, completion,
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2. Alternatives

Table 2-14
Summary of Environmental Consequences by Alternative

Alternative D, BLM’s Preferred
Resource/Use Alternative A, No Action Alternative B, Proposed Action | Alternative C, Modified Action Alternative

and fracturing) engines
to emit no more than 1
gram per second of NOx
total at any one time
(total of all engines
operating concurrently),
unless another NOx
emissions rate could be
demonstrated to achieve
compliance with the NO,
1-hour NAAQS

o The BLM would require
SGI to provide a detailed
Unit-wide equipment
configuration plan (with
specific information for
the pumping units) and
emissions inventory that
shows a plan and
projection for Unit-wide
federal wells production
phase NOx emissions at
or below 143 tons per
year of NOx. The BLM
would place a COA on
each APD, requiring SGI
to submit a NOx
emissions accounting
analysis summary that
provides information for
how the APD emissions
fit into the overall Unit-
wide production phase
(post-construction and
development) NOx
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Table 2-14

Summary of Environmental Consequences by Alternative

Alternative D, BLM’s Preferred

Resource/Use Alternative A, No Action Alternative B, Proposed Action | Alternative C, Modified Action Alternative
emissions budget
(approximately 143 tons
per year of NOx).

Noise Short-term, localized, and = Impacts on noise from =  Impacts on noise from Impacts under Alternative D
intermittent daytime noise construction activities and construction activities would would be less than those
impacts during construction traffic would be be similar to Alternative B, described under Alternative B
approximately 60 days of similar to Alternative A, but but the same number of because there would be fewer
construction. Localized would be elevated given the wells would be concentrated sensitive receptors within
impacts 24 hours per day increased duration (6 years) in fewer areas, resulting in 1,000 feet of proposed well
during well drilling; of development. potential increased localized pad analysis areas and new
potentially greater at night. | =  Potential for increased noise noise impacts during proposed access roads or road
Construction-related traffic levels related to well drilling, construction. upgrades.
would produce intermittent pumping, and operations at = Potential for increased noise Impacts from APD 12-89-7-1
noise impacts, with greater 12 residences. levels related well drilling, would be the same as those
impacts occurring on more | ®  Potential for increased noise pumping, and operations at described under Alternative
heavily used routes such as levels related to pipeline 8 residences. B.

SH 133. Construction construction at 15 residences. | ®  Potential for increased noise
traffic would generally not | =  Potential for increased noise levels related to pipeline
occur during nighttime levels related to new access construction at 8 residences.
hours; therefore, would not road at 6 residences. =  Potential for increased noise
affect the more sensitive =  Similar to Alternative A, levels related to new access
nighttime ambient noise noise levels are estimated to road at 7 residences.
levels. be within the maximum = Like Alternative A, well pad
Potential for increased permissible levels allowed construction, pipeline and
noise levels related to well under COGCC rules. access road construction,
drilling, pumping, and =  Similar to Alternative A, and well drilling and
operations at: projected noise level from 4 operations are estimated to
= ] residence (T11S new compressor stations be within the maximum
R9OW Section 13) would be below 26 dBA. permissible noise levels
However, well pad Like Alternative A, there allowed under COGCC
construction, drilling, and would be potential low rules.
operations are estimated to frequency sounds. = Compressor station-related
be within the maximum = nearest residence located noise impacts and mitigation
permissible noise levels approximately 3,000 feet would be the same as
allowed under COGCC east of the proposed described under Alternative
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Table 2-14

Summary of Environmental Consequences by Alternative

Resource/Use

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified Action

Alternative D, BLM’s Preferred

Alternative

rules.
Projected noise level from
1 new compressor station
would be below 26 dBA at
locations farther than 2,500
feet. However, there would
be potential low frequency
sounds.
= Nearest residence
located approximately
3,000 feet east of the
proposed site
Mitigation measures (such
as siting to avoid impacts
and requiring mufflers and
other sound reducing-
measures) would be
determined during
permitting and subsequent
environmental review to
ensure that construction and
operational activities
comply with COGCC
maximum permissible
noise levels.

compressor station in
T11S R9OW Section 24
= nearest residents are 0.5
to 1 mile away from the
other three compressor
site locations
Implementing mitigation
measures would ensure
compliance with COGCC
maximum permissible noise
levels and minimize potential
noise impacts.
Application of mitigation
measure #28 and other noise
dampening measures would
likely be needed to comply
with regulatory limits for
noise generated by natural
gas facilities associated with
the 12-89-7-1 APD.

B.

Impacts from implementing
mitigation measures would
be the same as Alternative
B.

Impacts from APD 12-89-7-
1 would be the same as
those described under
Alternative B.

Soil Resources

Impacts include
compaction from overland
travel and land grading,
vegetation clearing,
increased erosion, runoff
and sedimentation.

Impacts on soils would be
similar to Alternative A, but
on a larger scale.

Mitigation measures for
erosion and sediment control
reduce the likelihood for
long-term soil impacts.

The 12-89-7-1 APD would
result in short-term
disturbance on 35.8 acres and

Impacts on soils would be
similar to Alternative B but
covering a slightly smaller
area because of the clustered
footprint in this alternative.
Mitigation measures for
erosion and sediment control
reduce the likelihood for
long-term soil impacts.
Impacts from APD 12-89-7-

Impacts on soils would be
similar to Alternative B but
covering a slightly smaller
area.

Design features for erosion
and sediment control would
reduce the likelihood for
long-term soil impacts.
Impacts from APD 12-89-7-1
would be the same as those
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Table 2-14

Summary of Environmental Consequences by Alternative

Alternative D, BLM’s Preferred

Resource/Use Alternative A, No Action Alternative B, Proposed Action | Alternative C, Modified Action Alternative
long-term disturbance on 32.8 1 would be the same as described under Alternative
acres. Impacts would be those described under B.
minimized via COAs to Alternative B.
mitigate erosion.
Water Water quantity: = Water quantity: = Water quantity: =  Water quantity:
Resources = 32 acre-feet required =  Same augmentation = Impacts would be = Impacts would be similar
from Muddy Creek requirements as nearly identical to those to Alternatives B and C.
(minor percent of total Alternative A but for a under Alternative B, = Water quality:
flow). longer time. except slightly less = Impacts on surface water
Water quality: = Water quality: water consumption for and groundwater quality
= Least amount of = More development over dust control. from spills would be less
impacts on surface a larger area could result | =  Water quality: than under Alternative B,
water quality from in greater impacts on = Impacts on surface due to construction of
spills or chemical surface water quality water and groundwater fewer well pads.
releases. from spills and release of quality from spills and = The well pads eliminated
= Potential impacts on chemicals. chemical releases from Alternative D
groundwater quality =  Increased risk of impacts would be slightly less relative to Alternative B
from spills or releases on groundwater quality than Alternative B due are those with more
from HPDE pipes. resulting from the to fewer well pads and difficult access or higher
Groundwater: increased number of miles of roads. vulnerability to spills,
= Least amount of facilities than Alternative | *  Groundwater: which would also result
impacts from drilling. A. = Impacts from drilling in lower level of risk in
= Least amount of =  Groundwater: and hydraulic fracturing the event that a spill were
impacts from hydraulic =  Drilling impacts similar activities would be the to occur.
fracturing. to Alternative A, but same as under =  Groundwater:
Wastewater: would occur over a Alternative B. =  Impacts would be the
=  Lowest volume of longer duration. =  Wastewater: same as Alternative B.
water to be disposed in =  Impacts from hydraulic = Impacts would be the = Design features would reduce
the injection wells. fracturing would be same as Alternative B. potential impacts.
minor and similar to = COAs would reduce
Alternative A, but would potential impacts.
occur over a longer
duration. No impacts on
potable groundwater
expected.
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Summary of Environmental Consequences by Alternative

Alternative D, BLM’s Preferred

Resource/Use Alternative A, No Action Alternative B, Proposed Action | Alternative C, Modified Action Alternative
=  Wastewater:
= Impacts of disposal of
production wastewater
are expected to be minor.
= COAs would reduce potential
impacts.
Geology Slope stability: = Slope stability: = Slope stability: = Slope stability:
=  Potential impacts on =  Impacts would be similar = Impacts would be =  Impacts would be less
well pads east of SH to Alternative A, except greater than under than Alternative B, as
133 from slope failure risk is increased by a Alternative A, but there are four fewer well
less likely; however, larger area of pads and would be minimized by pads and infrastructure
creep may occur. more miles of roads and avoidance of steep located east of SH 133.
=  Potential impacts on pipelines. slopes to the extent =  Effects associated with
well pads west of SH =  COAs would reduce potential possible, and by slope instability under
133 would likely be impacts. implementation of Alternative D would be
avoided. = Earthquake potential: COAs. similar to those under
= Roads would not likely = Increased risk of =  Earthquake potential: Alternative B, except
contribute to slope inducing strong = Impacts similar to that risk would be
failure. earthquakes due to Alternative B. reduced by the smaller
Earthquake potential: increased volume of number of pads and
*  Low potential for waste fluid disposal; fewer miles of roads and
inducing surface however, degree of pipelines.
earthquakes. increased risk cannot be =  Earthquake potential:
easily predicted. Overall =  Impacts similar to
risk considered low. Alternative B.
Vegetation Impacts include increased = Impacts similar to Alternative | = Impacts would be the same | ®= Impacts would be similar to
fragmentation of vegetation A, but would occur over a as Alternative B, but would Alternative B, but would
communities; decreased larger area. occur over a smaller area. occur over a smaller area.
productivity due to =  COAs would be applied to = Interim reclamation would =  Design features would be
increased erosion, sediment minimize impacts on go further in restoring a applied to minimize impacts
deposition, and fugitive vegetation. native plant community on vegetation.
dust; increased potential for | *  Mandatory noxious and compared to Alternatives A. | = Mandatory noxious and
wildfires; and increased invasive weed controls would | =  There would be short-term invasive weed controls would
potential for the spread of reduce likelihood of weed impacts on 439 acres and reduce the likelihood of weed
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invasive and noxious spread. long-term impacts on 124 spread.
plants. = There would be short-term acres. There would be short-term
There would be short-term impacts on 586 acres and impacts on 454 acres and
impacts on 258 acres and long-term impacts on 212 long-term impacts on 133
long-term impacts on 85 acres. acres.
acres.
Fish and Terrestrial wildlife: =  Terrestrial wildlife: = Terrestrial wildlife: Terrestrial wildlife:
Wildlife *  Impacts include =  Short- and long-term = Impacts similar to = Impacts would be similar
increased impacts would be the Alternative A, but to Alternative A but
fragmentation in greatest of any would occur over a would occur over a
disturbed areas; alternative because they larger area. larger area.
reduced habitat value would occur over the =  The progressive =  Timing limitations may
or use by wildlife; largest area. development plan reduce impacts on deer
temporary habitat loss = Timing limitations may would directly increase and elk crucial winter
due to changes in reduce impacts on deer habitat protection for range.
vegetation structure; and elk crucial winter deer and elk winter = Design features would be
avoidance of habitat or range. habitat and indirectly applied to minimize
temporary = COAs would be applied increase habitat impacts on wildlife.
displacement from to minimize impacts on protection for other Aquatic wildlife:
habitat caused by wildlife. wildlife species which =  Measures to protect
increased human » Aquatic wildlife: may inhabit those areas. water quality and aquatic
activity, traffic, noise, = Potential impacts on fish = COAs would be applied resources in the WHP
and lighting, which from boring pipelines to minimize impacts on wildlife mitigation plan
could increase physical greater than Alternative wildlife. would reduce impacts on
distress, energy A. =  Agquatic wildlife: fish compared to
expenditure, =  General: =  Potential impacts on Alternative C.
competition for = The WHP would reduce fish from boring General:
resources, and decrease impacts on big game, pipelines greater than =  The WHP would reduce
nutritional condition aquatic resources, and Alternative A. impacts on big game,
and reproductive nesting birds, relative to =  Aquatic wildlife and aquatic resources, and
success; displacement current conditions or their habitat would be nesting birds, relative to
from crucial winter Alternative C. impacted more than current conditions or
habitats due to winter = 12-89-7-1 APD Alternative A as a result Alternative C.
drilling; increased =  Direct impacts on deer of increased water 12-89-7-1 APD
potential for disruption and elk could include depletions; however,
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of migration routes and mortality from traffic on water use would be less = Same as Alternative B.
prevention of access to access roads, but the than the water
sufficient foraging and levels of mortality would withdrawals proposed
water resources; and likely be low and not under Alternative B.
increased potential for have population-level = 12-89-7-1 APD
collisions with impact. Short- and long- =  Same as Alternative B.
vehicles. term indirect impacts

*  Timing limitations may would likely include
reduce impacts on deer habitat avoidance due to
and elk crucial winter disturbance, noise, and
range. light.

= Aquatic wildlife:

=  Potential impacts on
fish from boring
pipelines.

= In the short term and
long term, water
depletions would
threaten the quantity of
aquatic habitat for fish
and other aquatic
species known to
inhabit the Unit.

Migratory Birds | ®=  Neotropical species: =  Neotropical species: =  Neotropical species: Neotropical species:

=  Reduced habitat = Sagebrush vegetation = Impacts would be = Impacts would be similar
availability in the short would be most impacted similar to Alternative to Alternative B but
and long term for under this alternative in B, but would occur over would occur over a
sagebrush obligate both the short term and a smaller area. smaller area.
species. long term; therefore, =  Raptors: Raptors:

= Reduced irrigated sagebrush obligate =  Impacts would be =  Impacts would be similar
meadow habitat could species would have similar to Alternative B to Alternative B but
possibly impact decreased habitat. but would occur over a would occur over a
American bittern, = QOakbrush and some smaller area. smaller area.
although habitat is aspen habitat would be = Like Alternative B, The effects of applying the
limited within the disturbed in the short and migratory bird impacts WHP and design features
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Unit.

Raptors:

= Surface disturbance
within irrigated
meadow and sagebrush
vegetation would
reduce habitat and
hunting grounds for
golden eagles and
prairie falcons in the
short and long term.

long term. This would
reduce the available
habitat for multiple
species.
= Impacts on American
bittern would be similar
to Alternative A, but
would occur over a
larger area.
= Raptors:
= Impacts on golden eagles
and prairie falcons from
surface disturbance
would be similar to
Alternative A, but would
occur over a larger area.
*  Migratory bird impacts would
be mitigated by implementing
measures in the WHP and
applying COAs, including
nesting surveys.
=  Prohibiting surface-disturbing
activities from May 15 to
July 15 would protect
breeding migratory birds.
= 12-89-7-1 APD:
= Negligible impacts on
migratory birds.

would be mitigated by
applying COAs and
performing nesting surveys.
=  Burying new electrical lines
would minimize potential
overhead disturbance for
migratory bird species.
= 12-89-7-1 APD
=  Same as Alternative B.

would be similar to those
under Alternative B and
would provide greater
benefits than under
Alternative C.

12-89-7-1 APD

=  Same as Alternative B.

Special Status

Impacts on special status

*  Impacts on special status

= Impacts on special status

Impacts on special status

Species wildlife includes increased wildlife are similar to wildlife are similar to wildlife are similar to
fragmentation in disturbed Alternative A, but would be Alternative A, but would Alternative A but would be
areas; reduced habitat value the greater due to occurring occur over a larger area. greater as they would occur
or use by wildlife; over a larger area. Adherence Adherence to applicable over a larger area. Adhering
temporary habitat loss due to applicable COAs, and COAs, and attaching site- to applicable COAs and
to changes in vegetation attaching site-specific COAs specific COAs and APDs attaching site-specific COAs
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structure; avoidance of and APDs would minimize would minimize the and APDs would minimize
habitat or temporary the potential for impacts on potential for impacts on the potential for impacts on
displacement from habitat Threatened, Endangered, and Threatened, Endangered, threatened, endangered, and
caused by increased human Candidate species. COAs and and Candidate species. candidate species. COAs and
activity, traffic, noise, and BLM adopted mitigation =  Similar to Alternative B, BLM-adopted mitigation
lighting, which could would make activities implementing SGI’s water would make activities
increase physical distress, compliant with the 1999 augmentation plan would compliant with the 1999
energy expenditure, Programmatic BO and require much less water Programmatic BO and
competition for resources, Recovery Agreement and depletions within the Unit, Recovery Agreement and
and decrease nutritional ensure continued recovery of reducing impacts on would ensure continued
condition and reproductive those listed fish species. endangered Colorado and recovery of those listed fish
success; displacement from | ® Implementing SGI’s water Gunnison River Fish. species.
crucial winter habitats due augmentation plan would = No effect on greenback No effect on greenback
to winter drilling; increased require much less water cutthroat trout. cutthroat trout.
potential for disruption of depletions within the Unit, = May affect but is not likely May affect but is not likely to
migration routes and reducing impacts on to adversely affect Canada adversely affect Canada lynx
prevention of access to endangered Colorado and lynx and bald eagle. and bald eagle.
sufficient foraging and Gunnison River Fish. = May affect, and is likely to May affect and is likely to
water resources; and = No effect on greenback adversely affect no species adversely affect no species.
increased potential for cutthroat trout. = Not likely to jeopardize the Not likely to jeopardize the
collisions with vehicles. = May affect but is not likely to continued existence continued existence of
Implementing SGI’s Well adversely affect Canada lynx Colorado pikeminnow, Colorado pikeminnow,
Pad Site Suitability Models and bald eagle. razorback sucker, humpback razorback sucker, humpback
and Methodologies would | =  May affect, and is likely to chub, and bonytail chub. chub, bonytail chub.
likely result in no water adversely affect no species. =  May adversely impact May adversely impact
quality impacts on the four | =  Not likely to jeopardize the individuals, but is not likely individuals but is not likely to
endangered Colorado River continued existence Colorado to result in a loss of viability result in a loss of viability on
fish species. Impacts of pikeminnow, razorback on the Unit, or cause a trend the Unit, nor cause a trend to
additional water depletions sucker, humpback chub, to federal listing nor a loss federal listing or a loss of
could be mitigated by SGI. bonytail chub. of species viability range- species viability range-wide
No effect on no species. = May adversely impact wide northern goshawk, on northern goshawk,
May affect but is not likely individuals, but is not likely Brewer’s sparrow, and Brewer’s sparrow, and
to adversely affect Canada to result in a loss of viability leopard frog. leopard frog.
lynx. on the Unit, nor cause atrend | =  No adverse impacts on these No adverse impacts and
May affect, and is likely to to federal listing or a loss of species, and would not would not result in a loss of
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adversely affect Colorado species viability range-wide result in a loss of viability viability on the project area,
pikeminnow, razor back northern goshawk, Brewer’s on the project area, nor nor cause a trend to federal
sucker, humpback chub, sparrow, and leopard frog. cause a trend to federal listing or a loss of species
and bonytail chub. = No adverse impacts on these listing or a loss of species viability range-wide on the
May affect, and is not likely species, and would not result viability range-wide on the BLM-listed bat species.
to adversely affect in a loss of viability on the BLM listed bat species. = Impacts from APD 12-89-7-1
greenback cutthroat trout. project area, nor cause a = Impacts from APD 12-89-7- would be the same as under
May adversely impact trend to federal listing or a 1 would be the same as Alternative B.
individuals, but is not likely loss of species viability under Alternative B.
to result in a loss of range-wide on the BLM
viability on the Unit, nor listed bat species.
cause a trend to federal *  Development of APD 12-89-
listing or a loss of species 7-1 may result in bald eagles
viability range-wide temporarily avoiding
northern goshawk, bald scavenging habitat near the
eagle, Brewer’s sparrow, access road or well pad
and leopard frog. during the winter. The APD
No impacts on these would not result in
species, and would not population-level effects on
result in a loss of viability the northern leopard frog.
on the project area, nor There would be no impact on
cause a trend to federal other special status species.
listing or a loss of species
viability range-wide on the
BLM listed bat species.

Wildland Fire Natural gas well = Impacts would be similar to = Impacts would be similar to | = Impacts under Alternative D
Management development may increase Alternative A; however, the Alternative B; however, would be similar to those
the risk of wildfires by risk of human caused ignition fewer new well pads would described under Alternative
introducing new ignition from construction and be constructed, therefore the B, except there would be
sources, increasing human firefighter hazards would be likelihood of ignition and slightly less vehicle traffic,
activity, and increasing increased due to increased hazards would be decreased. thereby reducing the potential
invasive weeds. level of development. =  Additional design features to for unplanned ignition.
Natural gas well protect other resources,
development may pose a burying four overhead lines,
hazard to firefighters from and an annual reclamation
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toxins, fighting fires and
evacuating personnel, and
risks from overhead power
lines.

New and improved access
roads may improve access
for wildland fire
suppression activities.
Proposed development may
also create fuel breaks that
could prevent the spread of
wildland fires.

monitoring status report may
also provide indirect
reduction of wildfire risk.

Cultural
Resources

Specific numbers of
impacted cultural resources
under Alternative A are
unavailable, though
previous work in the Unit
indicates that the resources
are sparsely distributed
(Millward 2013). Impacts
on cultural resources would
be assessed on a case-by-
case or APD-specific basis.
Potential effects, including
direct and indirect impacts
from surface-disturbing
activities and soil erosion,
on cultural resources
eligible for listing on the
NRHP would be avoided or
mitigated. If previously
undiscovered resources
were identified during an
undertaking, work would
be suspended while the

Under Alternative B, the total
number of impacted
resources is expected to be
low (Greubel 2010; Millward
2013). Under Alternative B,
impacts on cultural resources
would be assessed on a case-
by-case or APD-specific
basis.

COAs for APDs would be
applied to minimize impacts
on cultural resources.

=  Same as Alternative B.

Same as Alternative B.
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resource is evaluated and
mitigated to avoid any
further effects. Through
this process, effects would
be minimized or
eliminated, although
residual effects and adverse
effects would be possible.

Paleontological There would be few = If APDs are submitted to =  Same as Alternative B. =  Same as Alternative B.

Resources protections provided to BLM for consideration (not
paleontological resources under a Master Development
that may occur within the Plan), paleontological
Unit. Paleontological resources could be directly
resources would be protected via the
indirectly protected via paleontological resources
stipulations or actions that lease notification, which
would protect other requires an inventory be
resources, such as those for performed by an accredited
wildlife and cultural paleontologist approved by
resources. the BLM Authorized Officer
If individual APDs are before surface-disturbing
submitted to BLM for activities are authorized in
consideration (not under a Class 4 and 5 Paleontological
Master Development Plan), Areas.
then paleontological
resources could be directly
protected via a
paleontological resources
lease notification, which
requires an inventory be
performed by an accredited
paleontologist approved by
the BLM Authorized
Officer before surface-
disturbing activities are

2-134 Final Environmental Impact Statement for the Bull Mountain Unit Master Development Plan July 2016



2. Alternatives

Table 2-14

Summary of Environmental Consequences by Alternative

Alternative D, BLM’s Preferred

Resource/Use Alternative A, No Action Alternative B, Proposed Action | Alternative C, Modified Action Alternative
authorized in Class 4 and 5
Paleontological Areas.
Visual Increase in long-term = QGreater increase in long-term | ®  Long-term surface Similar to those described
Resources surface disturbance and surface disturbance and disturbance and permanent under Alternative B, except
permanent structures could permanent structures could structures similar to that there would be three
diminish scenic quality diminish scenic quality Alternative B would result fewer well pads, resulting in
evaluation ratings for evaluation ratings and more in similar scenic quality slightly fewer changes to
vegetation, color, and likely change the VRI to impacts and VRI changes to vegetation, color, and cultural
cultural modifications Class Il or IV. Class IIT or IV. modifications.
enough to lower the scenic | ®  Greatest potential for =  Greater potential for visual Impacts from APD 12-89-7-1
quality ratings of the Scenic changing the VRI and having impacts near the West Elk would be the same as under
Quality Rating Units from the most impacts near the Loop Scenic Byway. Alternative B.
Class A to a Class B or West Elk Loop Scenic = COAs would be applied to
Class C, thereby potentially Byway. reduce impacts on visual
changing the VRIto Class | ® COAs would be applied to resources.
I or IV. reduce impacts on visual = Impacts from APD 12-89-7-
Majority of visual impacts resources. 1 would be the same as
would be away from the = Overall, changes to existing under Alternative B.
West Elk Loop Scenic landform, vegetation, and
Byway. structures from 12-89-7-1
APD activities would result
in a weak to moderate degree
of contrast in form, line,
texture, and color.
Livestock Construction-related =  Impacts from construction- = Impacts from construction- Impacts would be similar to
Grazing disturbance would reduce related disturbance and the related disturbance and the those described under

available grazing acreage
and forage for sheep and
cattle in the short term.
Installation of access roads,
well pads and utility lines
to access private mineral
reserves would reduce
forage and acreage in long
term.

installation of access roads,
well pads and utility lines to
access mineral reserves
would be similar to
Alternative A, but would
occur over a larger area.

=  Potential long-term loss of 23
acres of vegetation on BLM
allotments would be less than

installation of access roads,
well pads and utility lines to
access mineral reserves
would be similar to
Alternative A, but would
occur over a larger area.

= Potential long-term loss of
16 acres of vegetation on
BLM allotments.

Alternative B, except there
would be the potential long-
term loss of 13 acres of
vegetation on BLM
allotments.

Impacts from APD 12-89-7-1
would be the same as under
Alternative B.
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Potential long-term loss of significant because only =  Additional COAs to reduce
vegetation on 14 acres of approximately 5% of acres on impacts on vegetation, and
BLM allotments. BLM land would be impacted reclamation of pipeline
Additional acreage lost on and design features would be corridors would ultimately
private lands. applied to minimize indirect increase forage. With this
Potential for additional impacts. mitigation in place, impacts
sources of income to »  Potential impacts from on livestock grazing would
ranches through lease fees additional sources of income be less than significant.
or surface use agreements. and replacement of old fence | =  Potential impacts from
Replacement of old fence lines would be similar to additional sources of income
lines could help with long- Alternative A. and replacement of old
term costs of maintaining = APD 12-89-7-1 would disturb fence lines would be similar
infrastructure. approximately 5 acres of to Alternative A.

private ranchland and has the | ® Impacts from APD 12-89-7-
potential to impact livestock 1 would be the same as
productivity on this private under Alternative B.

ranch. Impacts would be

minimized due to the limited

acres disturbed and the fact

that livestock are not

currently grazed on the ranch

in the winter and spring.

Minerals Possible that SGI would not | = SGI would pursue =  Similar to Alternative B, SGI As under Alternatives B and
pursue much near-term development of federal gas would pursue development C, development of federal
development of federal gas resources in the project area; of federal gas resources in resources would be increased
resources in the project therefore, development of the project area; therefore, compared to Alternative A.
area; therefore, federal gas resources would development of federal gas Impacts on federal leases
development of federal gas be increased. resources would be from lease stipulations, site
resources would be *  Impacts on federal leases increased. suitability, and various
reduced. from lease stipulations, site = Impacts on federal leases management plans would be
Federal leases in the project suitability, and various from lease stipulations, site similar to Alternative B.
area would continue to be management plans would be suitability, and various Impacts from design features
subject to lease stipulations similar to Alternative A; but management plans would be would be similar to
including the standard the effects would be similar to Alternative B. The Alternative B.
stipulations, and a timing increased due to more additional constraints to
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limitation. Timing development. protect wildlife would not be
limitation stipulation could | = Federal gas leases in the likely to reduce the total
reduce development of project area would be subject amount of development of
federal gas resources. to the COAs; however, federal gas resources in the
Factors and constraints for overall development of project area.
site suitability could reduce federal gas resources in the = Impacts from COAs would
the total amount of project area would increase be similar to Alternative B.
development of federal gas despite the added restrictions.
resources.

Implementing various
management plans (i.e.,
noxious weeds, surface use,
etc.) would restrict
development of federal gas
resources.

Recreation Fewer potential adverse = Greatest disturbance of, and =  Impacts on hunting =  Impacts would be similar to
impacts on hunting decrease in, big game would opportunities would be those described under
opportunities because less result in most potential similar to Alternative B; Alternative B because there
big game habitat adverse impacts on hunting however, comprehensive would be similar wildlife
fragmented. opportunities, especially wildlife management actions mitigation measures, traffic
Fewer potential adverse during construction activities. would likely limit levels, disturbance to the
impacts on scenic viewing Long-term impacts would be disturbance of and decrease landscape, and resultant
and other recreational less noticeable, but hunters in big game. Like potential for conflict with
activities that occur along could choose to go elsewhere. Alternative B, hunters could recreational activities and
West Elk Loop Scenic = Noise, congestion, and safety choose to go elsewhere. opportunities.

Byway and CR 265. concerns resulting from =  Scenic viewing and other
increased traffic on the West recreational activity impacts
Elk Loop Scenic Byway and on the West Elk Loop
CR 265 would adversely Scenic Byway and CR 265
impact scenic viewing and similar to Alternative B.
other recreational activities.
Lands and Approximately 88 acres =  Approximately 215 acres =  Approximately 126 acres =  Land use impacts would be
Realty long-term disturbance long-term disturbance long-term disturbance similar to but fewer than

=  Federal surface — 4
acres

=  Federal surface — 4 acres
=  Federal minerals — 164

=  Federal surface — 6
acres

those described in Alternative
B.
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=  Federal minerals — 25 =  Private surface — 47 = Federal minreals-109 =  Approximately 133 acres
acres acres acres long-term disturbance
=  Private surface — 60 *  Approximately 598 acres =  Private surface — 12 =  Federal surface — 1 acre
acres short-term disturbance acres =  Federal minerals — 120
Approximately 259 acres =  Federal surface — 10 =  Approximately 441 acres =  Private surface — 12
short-term disturbance acres short-term disturbance acres
= Federal surface — 7 =  Federal minerals — 462 = Federal surface — 16 = Approximately 455 acres
acres acres acres short-term disturbance
= Federal minerals — 74 =  Private surface — 126 =  Federal minerals — 369 =  Federal surface — 5 acres
acres acres acres =  Federal minerals — 382
=  Private surface — 178 = Impacts from additional =  Private surface — 56 acres
acres ROW authorizations similar acres =  Private surface — 68
Implementation would lead to Alternative A. = Impacts from additional acres
to adjustments in existing *  Impacts on Federal surface ROW authorizations similar | ®=  Impacts from applying COAs
land uses on BLM- lands would be similar to to Alternative A. would be the same as under
administered and private Alternative A. Increased =  Extent of Federal and private Alternatives B and C.
lands and authorization of development on private surface land uses displaced = Impacts from APD 12-89-7-1
additional ROWs. surface lands would be would be less than under would be the same as under
Extent of land uses greater than under Alternative Alternatives A and B. During Alternative B.
displaced would be mostly A, resulting in potential winter months, private
on private lands, including greater increase in impacts on landowners and public land
residential areas along State land use on these lands. users would not be as
Highway 133. =  APD 12-89-7-1 could result severely affected due to
in greater increases in comprehensive wildlife
intrusive impacts and loss of management actions.
forage, irrigated hay =  Impacts from APD 12-89-7-
meadows, and hunting 1 would be the same as
opportunities than under under Alternative B.
Alternative A.
Transportation Temporary decrease in =  Temporary and long-term =  Temporary and long-term =  Temporary and long-term
and Access access for property owners impacts on access would be impacts on access similar to impacts on access would be
and leaseholders during similar to Alternative A, but Alternative A, but would similar to Alternative A but
construction activities; would apply to a larger area apply to a larger area. would apply to a larger area
however, long-term within the Unit. = Increased average annual in the Unit.
improvements to existing = Increased average annual daily traffic on Highway 133 | = Increased average annual
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routes would promote
greater access within the
Unit.

Increased average annual
daily traffic on Highway
133 (in Gunnison County)
by less than 1% over a 3-
year time frame. Average
annual daily trips
associated with trucks
could increase by up to
11%.

Increased vehicle trips
would affect long-term
traffic movement on routes
in Unit, especially on
Highway 133. Short-term
spikes in traffic volumes on
CR 265 and access roads
during construction.

Safety on Highway 133 and
other routes in the Unit
decreased because of higher
traffic volumes.

Potential for road surface
deterioration over time,
including Highway 133 and
CR 265; however,
implementing a road
maintenance plan may
reduce deterioration.

daily traffic on Highway 133
(in Gunnison County) by
1.35% over a 6-year time
frame. Average annual daily
trips associated with trucks
could increase by up to 21%.

= Increased vehicle trips would

affect long-term traffic
movement on routes in Unit,
especially on Highway 133
and CR 265. Similar to
Alternative A, short-term
spikes in traffic volumes on
CR 265 and access roads.

=  Effects on safety from

increased vehicle volume
similar to Alternative A.

= Potential for road surface

deterioration greater than
Alternative A. Similar to
Alternative A, implementing
a road maintenance plan may
reduce deterioration.

(in Gunnison County) by
1% over a 6-year time
frame. Average annual daily
trips associated with trucks
could increase by up to 16%.

= Increased vehicle trips
would affect traffic
movement on routes in Unit,
especially on Highway 133.
Similar to Alternative A,
short-term spikes in traffic
volumes on CR 265 and
access roads.

= Effects on safety from
increased vehicle volume
similar to Alternative A.

=  Potential for road surface
deterioration similar to
Alternative B.

daily traffic on Highway 133
(in Gunnison County) by
1.35% over a 6-year time
frame. Average annual daily
trips associated with trucks
could increase by up to 21%.
Effects on long-term traffic
movement on Highway 133
and CR 265 would be similar
to Alternative B. Short-term
spikes in traffic volumes on
CR 265 and access roads
would be similar to
Alternative B.

Effects on safety from
increased vehicle volume
would be similar to
Alternative A.

Potential for road surface
deterioration would be similar
to Alternatives B and C.

Hazardous and
Solid Wastes

Alternative A would result
in the least risk over time,
because it involves the
fewest wells.

=  Potential impacts similar to

Alternative A, but of greater
magnitude based on the
increase in proposed

=  Potential impacts on human
health and safety would be
similar to Alternative B;
however, SGI would

The impacts from hazardous
substances and waste
generation under Alternative
D would be less than those
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Table 2-14

Summary of Environmental Consequences by Alternative

Alternative D, BLM’s Preferred

Resource/Use Alternative A, No Action Alternative B, Proposed Action | Alternative C, Modified Action Alternative
Potential impacts include development. propose to use a closed loop under Alternative B, since
human or animal contactto | ®= Because there would be more system, which would reduce Alternative D would construct
hazardous substances, development on BLM- potential impacts on health fewer pads.
contamination of water administered mineral estate, and safety. Risks would be reduced
bodies and aquifers, and there are likely to be more = COAs in Appendix C through avoidance of risky
effects on air quality from impacts from hazardous and address hazardous locations and implementation
natural gas and drilling solid wastes on these lands, substances and would of site-specific design
operations. including potential reduce the risk of hazardous features.
No development on BLM- contamination of spills. Design features from
administered lands would groundwater. Impacts on Appendix C would reduce the
likely result in fewer surrounding community risk of hazardous material
impacts from hazardous would be similar to spills.
and solid wastes on lands Alternative A.
overlaying BLM- =  Similar to Alternative A, a
administered mineral estate, closed loop system that could
including potential reduce potential impacts on
contamination of health and safety.
groundwater. Development | ® COAs in Appendix C address
continuing on private land hazardous substances and
could impact the would reduce the risk of
surrounding community. hazardous spills.
If a closed-loop system
were implemented, there
would be fewer impacts on
health and safety from
drilling waste and cuttings
than if a reserve pit system
is used.

Socioeconomics Employment would be =  Employment would be =  Employment would be Employment would be
approximately 80 percent approximately 80 percent approximately 80 percent approximately 80 percent
from within the Rocky- from within the Rocky- from within the Rocky- from within the Rocky
Mountain region; however, Mountain region; however, a Mountain region; however, Mountain region; however, a
a smaller portion would be smaller portion would be a smaller portion would be smaller portion would be
from the immediate project from the immediate project from the immediate project from the immediate project
area. area. area. area.
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Table 2-14

Summary of Environmental Consequences by Alternative

Resource/Use

Alternative A, No Action

Alternative B, Proposed Action

Alternative C, Modified Action

Alternative D, BLM’s Preferred

Alternative

Direct employment
estimates are 285 people
during the drilling phase;
34 people during the
production.

Development likely to
result in increases to
severance and ad valorem
taxes

Development is likely to
result in an increase in
Non-residential property,
particular oil and gas
property as well as ad-
valorem tax on oil and gas
production.

Changes in residential
property values may be
mixed.

Sales tax revenues would
be increased

Lodging tax revenues may
be increased.

Impacts on public services
are likely to be restricted to
the drilling phase and
would be limited in nature.
Increased heavy vehicle
traffic would likely result in
the need to increase road
maintenance.

Even if project activities do
not directly result in
significant changes in air or
water quality, residents and

Direct employment estimates
are 285 people during the
drilling phase; 94 people
during the production.
Development likely to result
in higher increases to
severance and ad valorem
taxes than under Alternative
A.

Development is likely to
result in larger increases in
Non-residential property than
under Alternative A.
Changes in residential
property values would be the
same as Alternative A; all 44
properties in the Unit would
likely be affected.

Sales tax and lodging tax
revenues would be increased
more than under Alternative
A.

Alternative B is likely to have
more extensive impacts on
public services than
Alternative A.

Road maintenance costs are
expected to be higher than
Alternative A due to higher
levels of heavy vehicle
traffic.

Even if project activities do
not directly result in
significant changes in air or
water quality, residents’

Direct employment
estimates are the same as
under Alternative B.
Increases to severance and
ad valorem taxes would be
the same as Alternative B.
Increase in Non-residential
property revenue would be
the same as Alternative B.
Changes in residential
property values would be
the same as Alternatives A
and B.

Sales tax and lodging tax
revenues would be the same
as Alternative B.

Impacts on public services
are likely to be the same as
Alternative B.

Road maintenance costs
would be the same as
Alternative B.

Quality of life concerns
would be same as
Alternative B.

Impacts from APD 12-89-7-
1 would be the same as
under Alternative B.

Direct employment estimates
are the same as Alternative B.
Development would likely
result in higher increases to
severance and ad valorem
taxes than under Alternative
A.

Development would likely
result in larger increases in
non-residential property than
under Alternative A.

Impacts on residential
property values would be
slightly fewer than
Alternative B.

Sales tax and lodging tax
revenues would be increased
more than under Alternative
A.

Alternative B is likely to have
more extensive impacts on
public services than
Alternative A.

Road maintenance costs
would be similar to
Alternative B.

Residents’ concerns about
impacts on quality of life
would be similar to
Alternative B.

Impacts from APD 12-89-7-1
would be the same as under
Alternative B.
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Table 2-14

Summary of Environmental Consequences by Alternative

Alternative D, BLM’s Preferred

Resource/Use Alternative A, No Action Alternative B, Proposed Action | Alternative C, Modified Action Alternative
visitors perception of the concerns about impacts on
air and water quality may quality of life would be
be influenced by the highest under Alternative B
presence of development due to the higher degree of
activities. development.
Changes to residential = APD 12-89-7-1 could
property values may occur increase employment needs,
but are likely to have while reducing hunting
impacts only on those opportunities, potentially
properties immediately decreasing property values
adjacent to the proposed and affecting quality of life.
development.
Environmental The actions are not likely to | =  Same as Alternative A =  Same as Alternative A =  Same as Alternative A.
Justice have disproportionate
adverse effects on low
income or minority
populations.
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CHAPTER 3
AFFECTED ENVIRONMENT

3.1 INTRODUCTION

The purpose of this chapter is to describe the existing biological, physical, and socioeconomic
characteristics of the Bull Mountain Unit MDP project area, including human uses that could be
affected by implementing the alternatives described in Chapter 2, Alternatives. This chapter
includes a discussion of resources, resource uses, and social and economic conditions. Each topic
area includes an introduction, followed by a description of current conditions and trends.

Information from the ongoing Uncompahgre RMP revision, scoping comments, the Preliminary
Bull Mountain EA and public comments received on the environmental assessment, and other
updated sources were used to help set the context for the project area. The level of information
presented in this chapter is commensurate with and sufficient to assess potential effects discussed
in Chapter 4, Environmental Consequences, based on the alternatives presented in Chapter 2.

Acreage figures and other numbers used are approximate projections. Readers should not infer
that they reflect exact measurements or precise calculations. Acreages were calculated using GIS
technology, and there may be slight variations in total acres between resources.

The project area is the geographic area within which the BLM will make decisions and includes
all lands, regardless of jurisdiction, within the project area boundaries. However, the BLM
makes decisions on only those lands and federal mineral estates that it administers (the decision
area). Private mineral estate development is not included in Alternatives B or C; decisions in
either of those alternatives may have impacts on private surface overlying private mineral leases
(i.e., to accommodate access, or construct a stretch of pipeline both inside and directly adjacent
to the Unit if the only reason impacts were to occur were due to the approval of a federal APD).
The analysis area includes any lands, regardless of jurisdiction, for which the BLM synthesizes,
analyzes, and interprets data and information that relates to the project area. The analysis areas
can be any size, can vary according to resource, and can be located anywhere within, around,
partially outside, or completely outside the project or decision areas. For example, air quality and
socio-economics necessitate a broader analysis area in order to better disclose the extent and
magnitude of the anticipated impacts. The analysis areas for resources and resource uses are
defined in Chapter 4, Environmental Consequences.
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3. Affected Environment

Standards for Public Land Health

In January 1997, Colorado BLM approved the Standards for Public Land Health. Standards
describe conditions needed to sustain public land health and relate to all uses of the public lands.
The approved standards presented in Table 3-1, Approved Standards for Public Land Health, are
applicable to resources within the Unit and the current resource conformance to these standards
is proved in Section 3.2, Resources.

Table 3-1
Approved Standards for Public Land Health
Standard Definition/Statement
#1 Upland Soils Upland soils exhibit infiltration and permeability rates that are appropriate to soil type,

climate, land form, and geologic processes. Adequate soil infiltration and permeability
allow for the accumulation of soil moisture necessary for optimal plant growth and
vigor, and minimizes surface runoff.

#2 Riparian Systems Riparian systems associated with both running and standing water, function properly
and have the ability to recover from major surface disturbances such as fire, severe
grazing, or 100-year floods. Riparian vegetation captures sediment, and provides
forage, habitat and biodiversity. Water quality is improved or maintained. Stable soils
store and release water slowly.

#3 Plant and Animal Healthy, productive plant and animal communities of native and other desirable

Communities species are maintained at viable population levels commensurate with the species and
habitat’s potential. Plants and animals at both the community and population level are
productive, resilient, diverse, vigorous, and able to reproduce and sustain natural
fluctuations, and ecological processes.

#4 Threatened and Special status, threatened and endangered species (federal and state), and other plants

Endangered Species and animals officially designated by the BLM, and their habitats are maintained or
enhanced by sustaining healthy, native plant and animal communities.

#5 Water Quality The water quality of all water bodies, including ground water where applicable,

located on or influenced by BLM-administered lands will achieve or exceed the Water
Quality Standards established by the State of Colorado. Water Quality Standards for
surface and ground waters include the designated beneficial uses, numeric criteria,
narrative criteria, and anti-degradation requirements set forth under State law as found
in (5 Code of Colorado Regulations 1002-8), as required by Section 303(c) of the
Clean Water Act.

Source: BLM 1997

Resources and Uses Not Addressed

Certain types of resources that may be present in the Uncompahgre Field Office (UFO) are not
addressed in this EIS because issues relating to these resources were not identified during
scoping by the public or the BLM determined they do not occur within the analysis area. The
noted resources below are not addressed in this chapter.

Areas of Critical Environmental Concern and Wild and Scenic Rivers do not occur in or within
analysis area of the Unit, and will not be affected by the actions being considered in Chapter 2,
Alternatives; therefore, they are not discussed.

Coal resources within the Unit are within the Piceance Deep coal field, located in the Uinta coal
region. The coal development potential area identified in the 1989 Uncompahgre Basin RMP is
based on a maximum development depth of about 2,000 feet; however, coal resources in the Unit
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have an overburden of more than 3,500 feet. Therefore, coal resources in the Unit are not
considered to have economic or scientific interest and are not further discussed in this chapter.

Although locatable minerals such as uranium, vanadium, gypsum, and placer gold are known to
exist throughout portions of the region, there has been no history of exploration, development, or
production of any kind within or near (within 50 miles) the Unit. For this reason, locatable
minerals are not further discussed in this chapter. Similarly, there are no mineral material
operations and no free use permits in or near the Unit. While potential for mineral materials
within the Unit may exist, lack of interest in and surrounding this area in developing mineral
materials is an indication that development in this area is not likely to occur. For this reason,
mineral materials are not discussed further in this chapter.

According to the Renewable Energy Potential Report (2010), the Unit has 19,670 acres (100
percent) with geothermal potential. This is shown in Figure 2-2 of the Renewable Energy
Potential Report (BLM 2010a). There are no hot springs, geothermal facilities, pending
applications for geothermal facilities, leases, or lease nominations in or near the Unit. For this
reason, geothermal resources are not further discussed in this chapter.

No congressionally designated Wilderness Areas, Wilderness Study Areas, or lands with
wilderness characteristics have been identified within the project area (defined as the boundaries
of the Unit). The nearby Raggeds Wilderness in the White River and Gunnison National Forests
and the West Elk Wilderness Area in the Gunnison National Forest are managed by the US
Department of Agriculture, Forest Service (Forest Service). Because they do not fall within the
defined project area, these areas will not be analyzed as discrete units in the EIS. However,
Raggeds Wilderness and West Elk Wilderness Area do fall within the defined analysis area for
air resources. Therefore, these areas are discussed in the context of the air resources affected
environment and impact analysis.

BLM-administered lands within the UFO were inventoried for wilderness characteristics
between 2010 and 2011'. No lands possessing wilderness characteristics were found on BLM-
administered lands occurring in or within the analysis area of the Unit and will not be affected by
the actions being considered in Chapter 2, Alternatives; therefore, they are not discussed further.

Based on the current cultural resources surveys completed as part of the Bull Mountain Unit
MDP EIS, there has been limited archaeological evidence of the historic presence of Native
Americans within the Unit. However, only consultation with tribes that use resources in the Unit
or live in the surrounding area will confirm whether there are sensitive heritage areas or religious
concerns within the Unit. Consultation with the tribes is on-going and is described in Chapter 5,
Consultation and Coordination.

! For additional details and information, please see the Uncompahgre Field Office’s Lands With Wilderness
Characteristics report which can be found on-line at
http://www.blm.gov/co/st/en/fo/ufo/uncompahgre rmp/lwc_inventory.html
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3.2  RESOURCES
This section contains a description of the biological and physical resources of the project area
and follows the order of topics addressed in Chapter 2, as follows:

e Air resources

e Noise

e Soil resources

e Water resources

e Geology

e Vegetation

e Invasive, nonnative species
e Fish and wildlife

e Migratory birds

e Special status species (threatened, endangered, sensitive species)
e Wildland fire management
e (Cultural resources

e Paleontological resources

e Visual resources

3.2.1 Air Resources

Current Conditions

The project area is in Gunnison County, in the Central Mountains Region for air quality planning
(CDPHE 2014). This region includes counties that generally are on or near the Continental
Divide. Air quality concerns in this region are primarily impacts related to particulate pollution
from wood burning and road sanding activities. Air quality for any area is generally influenced
by the amount of pollutants that are released within the vicinity and up wind of that area, and can
be highly dependent upon the contaminants chemical and physical properties. Additionally, an
area’s topography or terrain (such as mountains and valleys) and weather (such as wind,
temperature, air turbulence, air pressure, rainfall, and cloud cover) will have a direct bearing on
how pollutants accumulate or disperse.

Overview of Regulatory Environment
Air quality impacts from pollutant emissions are limited by regulations, standards, and
implementation plans established under the Clean Air Act (CAA), as administered by the
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Colorado Department of Public Health and Environment (CDPHE) Air Pollution Control
Division (APCD) under authorization of the EPA. The operator will comply with all applicable
federal, state, and local air laws, regulations, and policies.

The APCD is the primary air quality regulatory agency responsible for determining potential
impacts once detailed industrial development plans have been made, and those development
plans are subject to applicable air quality laws, regulations, standards, control measures, and
management practices. Unlike the conceptual “reasonable, but conservative” engineering designs
used in NEPA analyses, any APCD air quality preconstruction permitting demonstrations
required would be based on very site-specific, detailed engineering values, which would be
assessed in the permit application review. Any proposed facility which meets the requirements
set forth under division permit regulations is subject to the Colorado permitting and compliance
processes.

Regulations and standards which limit permissible levels of air pollutant concentrations and air
emissions and are relevant to the Project air impact analysis include:

e National Ambient Air Quality Standards (NAAQS) and Colorado Ambient Air Quality
Standards (CAAQS)

e Prevention of Significant Deterioration
e New Source Performance Standards
e National Emission Standards for Hazardous Air Pollutants
e Non-Road Engine Tier Standards
e Colorado Oil and Gas Permitting Guidance
Each of these regulations is further described in the following sections.

Ambient Air Quality Standards

The NAAQS and CAAQS are health-based criteria for the maximum acceptable concentrations
of air pollutants at all locations to which the public has access. Although specific air quality
monitoring has not been conducted in the project area, the CDPHE (2014) has designated all of
Gunnison County as “attainment” for all criteria pollutants. Criteria pollutants under CAAQS
and NAAQS are carbon monoxide (CO), nitrogen dioxide (NO;), ozone (Os3), particulate matter
less than 10 microns in effective diameter (PM,), particulate matter less than 2.5 microns in
effective diameter (PM, s), sulfur dioxide (SO,), and lead (Pb). Lead emissions from project
sources are negligible and therefore, the lead NAAQS is not addressed in this analysis. States
typically adopt the NAAQS but may also develop state-specific ambient air quality standards for
certain pollutants. The NAAQS and CAAQS are summarized in Table 3-2, Ambient Air
Standards and PSD Increments ( ug/m3). PSD Class I and Class II increments are also included in
Table 3-2, and a discussion of PSD increments is provided later in this section.
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Table 3-2
Ambient Air Standards and PSD Increments (ug/m’)

Colorado and National

Ambient Air Quality Incremental Increase Above Legal
Pollutant Averaging Time Standards Baseline

PSD Class I' PSD Class II'

Carbon Monoxide 1-hour’ 40,000 -3 -3
(CO) 8-hour” 10,000 - -
Nitrogen Dioxide Annual* 100 2.5 25
(NO») 1-hour’ 188 N/A N/A
Ozone (Os) 8-hour’ 113477(1(\23111%85); N/A N/A
Particulate matter 24-hour® 150 8 30
(PM,o) Annual* - 8 4 17
Particulate matter 24-hour’ 35 N/A N/A
(PM25) Annual* 12 N/A N/A
1-hour'® 196 N/A N/A
s;émr Dioxide 3-hour” 1’:;88 %ﬁiggg 25 512
(502) 24-hour™" 365 5 o1
Annual*" 80 2 20

CAAQS (CDPHE 2014), NAAQS (EPA 2014), PSD Increments (EPA 2010a)

'The PSD demonstrations serve information purposes only and do not constitute a regulatory PSD increment consumption
analysis.

*No more than one exceedance per year.

No PSD increments have been established for this pollutant.

* Annual arithmetic mean.

5 An area is in compliance with the standard if the 98" percentile of daily maximum 1-hour nitrogen dioxide concentrations in a
year, averaged over 3 years, is less than or equal to the level of the standard.

®An area is in compliance with the standard if the fourth-highest daily maximum 8-hour ozone concentrations in a year, averaged
over 3 years, is less than or equal to the level of the standard.

70n October 1,2015, the EPA revised the NAAQS for 8-hour ozone concentrations from 75 ppb (147 pg/m®) to 70 ppb (137
ug/m?). The effective date of the revised NAAQS is 60 days after publication in the Federal Register (EPA 2015b). The 75 ppb
NAAQS was established in 2008, and under the Clean Air Act, the EPA is required to review the NAAQS periodically.

%The NAAQS and CAAQS for this averaging time for this pollutant has been revoked by EPA and the CDPHE.

% An area is in compliance with the standard if the highest 24-hour PM, 5 concentrations in a year, averaged over 3 years, is less
than or equal to the level of the standard.

1% An area is in compliance with the standard if the 99™ percentile of daily maximum 1-hour sulfur dioxide concentrations in a
year, averaged over 3 years, is less than or equal to the level of the standard

"'In accordance with 40 CFR §50.4 National Primary Ambient Air Quality Standards for Sulfur Oxides, the SO, 24-hour and
annual NAAQS remains in effect until 1 year after the effective date of the designation of that area, pursuant to section 107 of the
Clean Air Act, for the SO, NAAQS set forth in §50. 17 (SO, 1-hour standard). Designations for the 1-hour SO, NAAQS in
Colorado have not occurred.

Air Pollutant Concentrations

Monitoring of air pollutant concentrations has been conducted within the region, shown in
Figure 3-1, Air Quality Study Area. These monitoring sites are part of several monitoring
networks overseen by state and federal agencies, including: CDPHE (State of Colorado), Clean
Air Status and Trends Network (CASTNET), Interagency Monitoring of Protected Visual
Environments (IMPROVE), and National Acid Deposition Program National Trends Network
(NADP/NTN).
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Air pollutants monitored at these sites include carbon monoxide, nitrogen dioxide, ozone,
particulate matter, and sulfur dioxide. Background concentrations of these pollutants define
ambient air concentrations in the region and establish existing compliance with ambient air
quality standards. The most representative monitored regional background concentrations of
carbon monoxide, nitrogen dioxide, particulate matter, and sulfur dioxide, as identified by the
CDPHE Air Pollution Control Division (2013), are shown in Table 3-3, Near-Field Analysis
Background Ambient Air Quality Concentrations. This table also provides a representative
background ozone concentration from the CASTNET Gothic monitoring site in Gunnison
National Forest (EPA 2015c).

Table 3-3
Near-Field Analysis Background Ambient Air Quality
Concentrations

Measured Background
Pollutant Averaging Period  Concentration (ng/m3)
. 1 1-hour 1150
Carbon monoxide (CO) -hour 1150
. .. 1 Annual 1.9
Nitrogen dioxide (NO,) -hour o1
Ozone (O5)’ 8-hour 126
. 3 24-hour 36
Particulate matter (PM,) Annual 15
. 1 24-hour 14
Particulate matter (PM, 5) Annual 3
1-hour 3
.. 4 3-hour 3
Sulfur dioxide (SO2) >4-hour 3
Annual 3

Sources: CDPHE 2013b; EPA 2015¢

! Data collected at Williams Willow Creek during 2012

2 Data collected from Gothic monitoring site from 2012 to 2014

? Data from S. Ute, collected 1 mile NE of Ignacio from 2003 to 2005
* Data from Greasewood Hub, collected from 2009 to 2010

Ozone

Ozone is an important component of photochemical smog. Ozone is not emitted directly into the
atmosphere, but is formed from photochemical reactions of precursor species in the presence of
sunlight. The most important precursors are oxides of nitrogen (NOy) and volatile organic
compounds (VOCs). High ozone episodes occur most typically in urban areas during the summer
during periods with high temperatures and abundant sunlight. However, high ozone episodes
during the winter have been recently been recorded in Wyoming’s Upper Green River basin and
in Utah’s Uinta Basin during periods with fresh snow cover, cold temperatures, and sunlight.

Hazardous Air Pollutants

Toxic air pollutants, also known as hazardous air pollutants, are those pollutants that are known
or suspected to cause cancer or other serious health effects, such as reproductive effects or birth
defects, or adverse environmental effects. No ambient air quality standards exist for hazardous
air pollutants; instead emissions of these pollutants are regulated by a variety of regulations that
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target the specific source class and industrial sectors for stationary, mobile, and product
use/formulations. Sources of hazardous air pollutants from project operations include well-site
production emissions (benzene, toluene, ethyl benzene, xylene, n-hexane, and formaldehyde),
and compressor station and gas plant combustion emissions (formaldehyde).

Prevention of Significant Deterioration

The PSD Program is designed to limit the incremental increase of specific air pollutant
concentrations above a legally defined baseline level. All areas of the country are assigned a
classification which describes the degree of degradation to the existing air quality that is allowed
to occur within the area under the PSD permitting rules. PSD Class I areas are areas of special
national or regional natural, scenic, recreational, or historic value, and very little degradation in
air quality is allowed by strictly limiting industrial growth. Class I areas are protected by Federal
Land Managers (FLMs) through management of air quality related values such as visibility,
aquatic ecosystems, flora, and fauna (See section Air Quality Related Values, below). PSD Class
IT areas allow for reasonable industrial/economic expansion.

The FLMs can designate specific PSD Class II areas that they manage as “sensitive” Class II
areas, based on their own criteria, and request that PSD Class I level air quality analyses are
included for these areas.

The project area and surrounding areas are classified as PSD Class II. The PSD Class I area
located closest to the Unit is the Maroon Bells — Snowmass Wilderness Area, which is
approximately 5.6 miles to the east. Other PSD Class I and sensitive Class II areas located within
124 miles (200 kilometers) of the project area are shown in Figure 3-1, Air Quality Study Area,
and include:

e Arches National Park, Utah (Class I)
e Black Canyon of the Gunnison National Park, Colorado (Class I)
e Colorado National Monument, Colorado, (Class II)

¢ Dinosaur National Monument, Colorado-Utah (Federal Class II, Colorado Class I (SO,
only)

o [Eagles Nest Wilderness Area, Colorado (Class I)

e Flat Tops Wilderness Area, Colorado (Class I)

e La Garita Wilderness Area, Colorado (Class I)

e Maroon Bells — Snowmass Wilderness Area, Colorado (Class I)
e Mount Zirkel Wilderness Area, Colorado (Class I)

e Rocky Mountain National Park, Colorado (Class I)

e Weminuche Wilderness Area , Colorado (Class I)
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e West Elk Wilderness Area, Colorado (Class I)

All NEPA analysis comparisons with PSD Class I and II increments are intended to evaluate a
threshold of concern and do not represent a regulatory PSD increment consumption analysis. The
determination of PSD increment consumption is an air quality regulatory agency responsibility
and only applies to major sources of air pollution. Such an analysis is not likely to be required
for this project because the field is not considered a major source of air pollution.

Air Quality Related Values

An air quality related value represents atmospheric effects on the la