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Abstract

With the rapid increase in Coal Bed Natural Gas (CBNG) development during the second
half of the 1990’'s has come an increasing concern from operators and government land
managers over how to properly address the many issues, especially environmental issues,
that are unique and singular to this development. It is important for operators,
government land managers, and regulators to recognize that the operating parameters,
production techniques, and environmental issues associated with CBNG are not anly
different from conventional oil and gas development, but that these elements can also
vary, especialy in the Western States, from state to state and basin to basin. The many
differences associated with the development and production of CBNG, both from a
regional aspect and as compared to conventiona oil and gas, has created the need for a
means to develop a consistent approach in addressing the complexities of CBNG
development. This need for adopting a consistent approach in addressing the unique
production and environmental aspects associated with CBNG is the basis of this project,
the development of a comprehensive CBNG Handbook. This CBNG Handbook serves as
the means for informing operators, government land managers, and regulators on issues
that are not only unique to CBNG development, but are unique to a particular state, area
of operation, or basin. The Handbook serves as an informationa reference by providing
summaries on such elements as environmental resources that are common in the Western
States and by listing additional useful or vital sources of information that exist in the
public domain, especialy those sources that are available electronically and therefore
most accessible.

This CBNG Handbook is to serve as guidance to stakeholders. Because of the differences
and complexities associated with CBNG production, many states have adopted the
requirement for a CBNG development plan or project plan. CBNG operations on federal
lands and minerals may require that an Environmental Assessment (EA) be conducted.
This comprehensive CBNG Handbook serves as both an informational and guidance
document and perhaps most importantly it serves as an aid to stakeholders to help them
focus limited environmental resources where they are most needed.
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Executive Summary

Coa bed natural gas and coal mine methane (CBNG) development are expanding into
new geographic areas, some of these regions have traditional coa mining roots and/or
conventional oil and gas development. CBNG has been produced as long ago as 1926
(Cardott, 1999) in Oklahoma, and 1951 in the San Juan Basin (Amoco, 1994). In recent
years the expansion of this industry is a a high, and is becoming an important facet in
today’s energy policy. This document has been developed as a technical resource tool to
assist CBNG operators and regulatory agencies in the preparation and review of project
planning documents and components. There are five sections within this document that
present a variety of technical materials useful to operators and reviewers, these five
sections include:

Purpose and Objectives: The purpose of this document is to provide a technical
resource for the development and review of CBNG project planning documents.
The objective is the development of a document that compliments the existing
regulatory guidance documents as well as provides insight into future regulations.

Procedural Guidance and Pre-Project Planning Analysis: There are a number of
procedural and regulatory arenas associated with the development of CBNG, this
section of the document looks at the pre-project planning analyses CBNG
operators should consider when developing projects in new areas. Some of these
procedural elements include: mineral ownership, regulatory review, legidative
review, environmental document review, public relations analysis, and baseline
conditions analysis.

Preparation of Project Planning Elements and Environmental Documents. The
number of project planning elements required by a state or federal agency can
vary from area to area, some regions like the Powder River Basin (PRB) require
complete Plans of Development (PODs) while others may only require certain
elements such as drilling plans or water management plans. This section of the
document addresses the technical aspects associated with the development of
these plans including applying Best Management Practices, Mitigation Measures,
and Best Professional Judgments. Components that are common to these plans
have been identified and described. In addition this section describes how
development of certain aspects of CBNG falls outside of traditional National
Environmental Policy Act (NEPA). Where as other aspects may require operators
to perform NEPA analysis and develop NEPA documents such as Environmental
Impact Statements (EIS) or Environmental Assessments (EA).

Review of Project Planning elements and Environmental Documents: The rate of
expanding CBNG development in many areas is outpacing the ability of
regulatory agencies to process and review project planning and environmental
documents. This has resulted in the expansion of regulatory staff at both the state
and federa levels, these newly hired employees face a steep learning curve in
developing an understanding of the CBNG industry and regulations. This section
of the document is intended to be a companion to existing regulatory guidance
and assist regulators in developing a consistent review process for project plans.
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In addition this section provides adaptive management strategies for the
expansion of project plans as required during the expansion of project fields and
as project plans are compiled into NEPA documents for the evaluation of
environmental impacts.

Data and Information Resources: CBNG development and project plans include
the evaluation of a variety of resource elements including: soils, surface water,
groundwater, native vegetation, wildlife, and cultural resources. In addition to
these resources, regulatory oversight varies from state to state. The role of the
governing regulatory agencies varies. This section of the document includes data
sources for information on where to find Geographic Information System (GIS)
and Best Management Practices (BMP) data resources, Pollution Prevention
Technologies, as well as alisting of regulatory agencies for various states.




1 Purpose and Objective

The United States is experiencing an increase in the consumption of natural gas that is
exceeding domestic production; this shortfal in natural gas supplies has resulted in a
dependency on the supply of natural gas from foreign sources, primarily Canada. Natural

gas consumption rates are predicted to continue to increase in the coming years and the

shortfall in domestic gas supplies is also

expected to increase (Figure 1-1). In 2000, Figure 1-1: US Natural Gas Consumption and
natural gas consumption was approximately  Production

five trillion cubic f_eet greater than dome?‘tic U.S. Natural Gas Consumption Is Outpacing Production
natural gas production. If natural production
rates continue at their current rate and
consumption rates continue to increase, then ,
by 2015 the natura gas shortfall in the [l A i
United States may expand to approximately
10-12 trillion cubic feet. In an attempt to
reduce the natural gas shortfall, the current
U.S. National Energy Policy includes the
expansion of exploration and development
of less conventional natural gas reservoirs.
Coa bed natura gas (CBNG) has been
classified as a less conventional resource.
CBNG is developing into an increasingly

Trillinn Cubia feet

more important facet of the United States 2000 200 2010 215 2020
energy plan.  While currently supplying F&fﬁﬁﬁ;ﬁ::ﬁ%ﬁ@wmﬂﬂm parceat, it

approximately 810 percent of the nation’s
natural gas, CBNG is expected to increase in importance in the near future (1A 2001). In
some areas, CBNG is

Figure 1-2: Proven CBNG Growth for La Plata County  aready playing a large role
Colorado — 1990 to 1999 in  loca naura gas
production as seen in
Figure 1-2. With the rapid
increase in CBNG
development during the
second haf of the 1990's
has come an increasing
concern from operators and
government land managers
over how to properly
address the many issues,
especially  environmental
1890 1891 1892 1993 1984 1995 1996 1997 1998 1999 |$ue£, that are unique and

¥ . .
. o . - singular to this

Source: Colorado, Oil and Gas Conservation Commission, Natural

Gas Production Reports, 1990-99. devel Opment'




1.1 WHAT IS COAL BED NATURAL GAS?

CBNG is a gaseous hydrocarbon similar in composition to conventional natural gas that
is produced from porous sandstones and carbonates. Figure 1-3 depicts a generalized
conceptual comparison of the differences

between CBNG and conventional natural  Figure 1-3: Comparison of CBNG and

gas. The generation and trapping Conventional Natural Gas Methane and Water
mechanisms of CBNG accumulations are  Production
shared with other kinds of natural gas
reservoirs such as Devonian shale gas,
Upper Cretaceous biogenic gas of the
Northern Great Plains, and gas in the
Niobrara chalk. The following is a brief
introduction into the formation of CBNG
and the technologies being used to
produce this natural gas from underground
coal seams.

CBNG is naturally occurring methane !
(CHs) with small amounts of other ;F
naturally occurring hydrocarbon and non : = =
hydrocarbon gases (e.g., Carbon Dioxide, :
etc.) that are contained in coal seams as a
result of chemical and physical processes.
CBNG is often produced at shallow depths
and is often produced with large volumes
of water. CBNG resources represent valuable volumes of natural gas within and outside
of areas of conventional oil and gas production.

CBNG has been produced as long ago as 1926 (Cardott, 1999) in Oklahoma, and 1951 in
the San Juan Basin (Amoco, 1994). The greatest increase in development, however,
began in approximately 1988. The 1988 increase was due in part to tax incentives that
were put in place by Congress to boost domestic exploration into alternative energy
sources. CBNG production continues to advance across North America as operators
develop new techniques for drilling and producing methane from coal seams of different
rank and quality and the demand for natural gas continues to increase.

A msnEldvl we=wl

Tirmre

WEells used to extract CBNG are completed in several ways, depending upon the type of
cod in the basin and fluid (water) content. Each type of cod (i.e., sub-bituminous to
low-volatile bituminous) offers different completion and production options due to the
inherent differences between the types. These differences can include natural fracturing
and competency of the coal seams. The coals found mostly in the Western United States
are frequently sub-bituminous in rank and competent enough to be completed and
produced using operthole well completion techniques, they are often too soft to allow for
the use of horizonta wellbores. Harder coals that are typical of the Eastern United
States, although not unknown to occur in the Western United States, are often higher rank
medium to low volatile bituminous coals. The eastern coals are typically very competent
and are often drilled and cased to total depth then perforated to alow efficient wellbore
management.
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Whether in hard or soft coals, water production is typicaly associated with the early
stages of CBNG production. This early stage water production that decreases over time
can be ore of the differences between CBNG and conventional natural gas reservoirs.
Conventional natural gas reservoirs although capable of producing water through out the
wells producing life, typically produce larger volumes of natural gas in the initial stages
and have less initial water production. For conventional gas wells and some non
conventional gas wells, as the volume of gas in the reservoir decreases, water migrates up
into the available pore space within the reservoir and is produced at greater volumes.
This progression from natural gas production to water production is a result of depth,
pressure, and the permeability of a conventional natural gas reservoir. The pressure
within the reservoir (closely associated with depth below land surface) and variation of
permeability within a conventional natural gas reservoir combine to trap the natural gas
above the water.

Underground coal seams bearing natural gas are typically shallower than conventional
natural gas reservoirs and thus not under as much pressure. Coal seams may also have
lower permeabilities than conventional natural gas sandstone or carbonate reservoirs.
However, cleat space within a coal seam generally contains water that is under sufficient
pressure to keep methane gas bound to the codl's surface and within the coa’s natural
porosity. During CBNG production, water is usually removed to depressurize the coal
seam and allow the methane gas to “desorb” from the coa surface and then be produced.
The act of desorbtion is a process were

the gas that is bound to the coal surface Figure 1-3a: CBNG Methane and Water

is released with the reduction of pressure  Production

in the coal seam. As depicted in Figure CBM Production

1-3a, there is typically a phase in early [
CBNG production dominated by the
production of water during which the
coa seam is depressurized. Usually this
depressurization isrequired to facilitate
the production of methane gas from a
coal bed reservoir. Once the reservoir
pressure has been reduced to a certain
gte-specific level, the methane gas is
released/desorbed from the surface of
the coal and can be produced at the well

I0==O0CQ0="TD ==l

head. Ideally, water production begins stk i PO o
to decrease early and gas production
rises eventually reaching a peak before a Time

sow decline as the gas resource is
depleted from the coal seam. Water
production typically continues to

decrease or may even stop as the amount of water within the reservoir is reduced. Gas
production can continue even after water production has ceased.

Another observed difference in CBNG reservoirs and conventional natural gas reservoirs
can include the density of well development. Although conditions vary for each field due
to site-specific conditions, CBNG fields typically require closer spaced well intervals
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than conventional natural gas fields. This is typicaly due to need to reduce reservoir
pressure by the removal of water within the coal seam to release the gas for efficient gas
removal and effective reservoir management. Even in CBNG basins such as the San Juan
Basin where horizontal completions can be used to drain larger areas, the well spacing is
typicaly tighter than conventional natural gas basins. Also when multiple producible
coa seams are present they are completed individualy (as seen in the Powder River
Basin WY) the well density can be as high as 8 to 16 wells per section.

1.2 WESTERN STATE ENVIRONMENTAL SETTING

The research and study area used in the preparation of this document include current and
potential CBNG development areas of the Western United States. Emphasis has been
placed on five western states, located in the Rocky Mountain region stretching from New
Mexico northward to Montana (Figure 1-4). These states include New Mexico,
Wyoming, Montana, Colorado, and

Utah. A particular emphasis has aso Figure 1-4: CBNG Emphasis Area

been placed on the Powder River Basin

of Wyoming and Montana as the Bureau \[F‘Hm .

of Land Management (BLM) has Morth Central | < ==
developed CBNG project planning ~————j 77ef o
development documents for these areas. et Sk :
Common identified resources with in the f ' i :

five dstates have the potential to be L A"
affected by CBNG development. These ———LRverBasin.
resources include:

Basin
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Groundwater : Shallow  surficial tince Basint — o]
aquifers are  relatively  common

throughout most of the five state region.  *sicsance
These aquifers are usually unconfined 99 Tof

systems that receive recharge from  souttwestem

il Hanna-Carbon
) Basin
& Tcf

Derver
Basir
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infiltration of rainwater and snowmelt, HoTer
or from influent streams. Because of the 4
seasona nature of recharge in the arid

climate, these aquifers  exhibit ™~

considerable changes in water level
elevations and water quality over the
course of a year. During times of heavy rainfall and snowmelt, these aquifers are
recharged with higher quality water that infiltrates through the soil into the water table.
For the remainder of the year, these aquifers lose water to effluent streams and other
withdrawals which decreases the water quantity. The water quality also decreases as the
water in these aquifers interacts with the surrounding soil and rock matrix were the water
dissolves soluble salts resulting in increased concentrations of these compounds in the
water. The seasonal differences are often further compounded by extended periods of
drought such as been the case for the last severa yearsin the Western United States.

Surface Water: Typicaly the surface water in the five state region is sourced from the
hills and mountains in and around the Rocky Mountain Front and are supplied by
snowmelt ard rainfall. These streams are affected by seasona variations that cause
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changes in water quality and stream flow. In addition to these seasona changes,
activities and industry aong the streams affect the water quality and quantity. Stream
flow for various uses is often diverted. These uses can include irrigation, industrial use,
coa mine dust suppression, and municipal supply water.

Land Use: Much of the land within the five state region is undeveloped federa lands
that may be used for ranching, farming, recreation and federally managed landscapes.
Rural homes and urban development account for approximately 1% of the land usage.
Although CBNG development may occur near urban areas, due to the small percentage of
utilized lands most is expected to occur in the open undeveloped lands, near farms,
ranches, and federally managed landscapes. These lands are often unsegregated
properties without roads, utilities, and water sources that only experience occasion traffic
associated with activities of farming, ranching, or recreation uses.

Soils: Soilsin the selected western states vary considerably, but have similar potential to
be affected by CBNG development dependent upon the water management plans put into
place. The soils in these areas have characteristics that are specific to the arid climatic
conditions and are easily eroded, compacted, and poorly drained. Due to the arid nature
of much of this region, a soil profile that can be changed by chemical and physical

interactions from CBNG produced water and regular vehicular traffic can be found.

Vegetation: The native vegetation in these areas have adapted to the existing soil and
climatic conditions. These plants have adapted to seasonal changes and survive under the
current conditions. Changes to the soil
moisture and soil chemistry that may
result from CBNG development water
management plans could cause these
native species to struggle for survival
against other species and noxious weeds
that are more suited to increased soil
moisture.

Wildlife: The five state area supports a
variety of species specific to the ecology
of the area and the isolation from human
activities. These species include threaten
and endangered species that have specific
habitat needs and whose nesting and
breeding habits may be influenced by
changes such as habitat segregation, noise,
and other CBNG development related activities.

Air Quality: A magority of the five state area is undeveloped landscape with no large
metropolitan areas or industrial development. This in part results in these areas having
better air quality than the more densely developed areas of the Eastern United States.
The potential exists for the degradation of this air quality from CBNG related activities
including dust from roadways, methane venting, and vehicle and equipment emissions.

Aesthetics: The five state area has a diverse landscape with visually appealing areas. As
a sensory resource, personal opinion plays arole in identifying an object or viewscape as
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visually superior to another. However, the natural aesthetic beauty of the deserts of New
Mexico, the Four Corners region, and the mountain ranges of the five states are typically
considered to be visual appealing to many people. The aesthetic value of these areas has
the potential to be degraded by the inclusion of CBNG devel opment.

1.3 CBNG REGULATORY AND PLANNING CONSIDERATIONS

Currently there are a variety of issues facing CBNG development. Many of these issues
are expected to expand as development grows and the number of areas and wells within
those areas increase. Issues include, but are not limited to, inconsistencies in the
preparation and reviewing of project plans and Applications for Permit to Drill (APD)
evolving technical considerations and environmental issues associated with development.
These issues can be subdivided into two groups, issues facing new and existing CBNG
areas and issues facing newly developing CBNG areas.

Issues identified that new and existing CBNG development areas presently deal with
include: expanding development and production, regional inconsistencies, evolving
technical considerations, and diverse ecosystems. The number of CBNG wells in the
Western United States is rapidly growing, most existing and potential development areas
are expanding quickly, however regulatory approval of permits and the number of
drilling rigs available in these areas has limited the pace.

CBNG operators are aso experiencing
varying issues associated with developing
the resource in multiple areas of the country.
With the presence of coa and the potential
for CBNG development across much of the
United States, operators that have or are
considering multiple developments in
different regions often have to evaluate each
operation independently because of the
m numerous differences between regions.
These differences can include drilling
techniques (i.e., hard vs. soft coals), water
management plans, lease stipulations,
landowner issues, environmental concerns,
and regulatory issues. For example, in the Black Warrior Basin of Alabama, produced
water is discharged into local surface waters, while in the San Juan Basin produced water
of similar quality isinjected into disposal wells. In addition to the regulatory differences,
technical considerations vary and are continuing to evolve as new areas are explored.

Drilling practices and well completion methods for CBNG wells vary from area to area,
horizontal drilling techniques of coals are evolving, numerous innovations are being
applied at the well head, and produced water treatment technologies are continuously
being evaluated and tested. Other regional differences include the vast array of
ecosystems that are present near the existing and potential CBNG development areas.

The ecosystems present in the CBNG areas of West Virginia are vastly different from
those in Illinois as well as those of the arid western states.

CBNG Drilling near Sheridan, WY.
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The rapid pace at which CBNG operations are expanding into new areas can also be an
issue for developers and regulators;, one example of this is the rapid development of
CBNG in the Powder River Basin of Wyoming and Montana. Greater than 12,000 wells
currently exist in this area and as many as 60,000 to 80,000 wells are expected to be
drilled in the next 20 years. In addition to the resources necessary for drilling that many
wells, there are regulatory hurdles associated with approving the various permits and
project plans by the governing regulatory agencies. This rapid expansion is expected to
require the addition of regulatory staff (many of whom may be unfamiliar with CBNG).
This could lead to a steep learning curve to accommodate the expanding development.
This is further complicated by the lack of technical and scientific information related to
CBNG development available for review.

To help address the regulatory resources issue, BLM has been tasked by the most recent
National Energy Implementation Plan to “identify ways to improve the process for
reviewing and approving APDs’ . As part of the efforts to improve the APD process, the
BLM Washington Office has issued several Instructional Memorandums (IM) to the field
offices on ways to ‘more efficiently and effectively process APDS’. The instructional
memorandums issued so far have related to revising Onshore Order No. 1, revising the
Oil and Gas Gold Book, generating more consistency in the Conditions of Approval for
APDs, speeding up the processing of Cultural Resource Surveys while avoiding and
minimizing impacts to cultural resources, and develop strategies for improving the APD
approval process including Multiple APD Packages. In this last IM, the Washington
Office recommends field offices consider the use of multiple APD planning documents
(POD type) to improve the efficiency and effectiveness in approving the number of APDs
(including CBNG APDs).

In addition to these issues, development of CBNG is bringing about changes to the
regulatory environment. Many newly developing areas do not have existing regulations
that apply specificaly to CBNG development. The absence of regulations which address
CBNG are affecting both state and federal agencies, as these agencies are drafting or
updating rules and regulations to address the development of CBNG in their area. One
purpose of this document is to augment the available information addressing these issues
asthey relate to CBNG development and project planning elements.

1.4 PURPOSE

The purpose of this handbook is to provide a technical resource for operators,
government land managers, and regulators that can assist them in the development and
review of CBNG project planning documents. Because CBNG project plans include
many potential elements, some common to most if not all regions and lease types (e.g.,
APDs and drilling plans) and others (e.g., cultural resource and wildlife inventories or
landowner agreements) applicable only in certain regions or lease types, this handbook
provides the information and materials needed to complete project planning documents
for regional considerations as well as national elements. It aso provides available
technical options in exploring and producing CBNG and how these options can affect
regulatory compliance and the preparation of CBNG project planning documents. In
addition, it illustrates how some of the complexities can be addressed in the pre-project
planning analysis. These include developing an understanding of minera ownership,
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regiona regulations, existing environmental documents, public perception and public
relations, and site-specific information, including baseline analysis. The intent of this
handbook is to compliment existing regulatory guidance documents and provide insight
into successful preparation of project planning documents.

1.5 OBJECTIVES
The following are the principle objectives of the Handbook:

Augment existing regulatory guidance documents published by federal and state
agencies to highlight those aspects key to CBNG development plans.

Help operators locate and assemble environmental data relevant to the various
dimensions of CBNG project plans.

Foster regulatory consistency across the Western United Sates CBNG Province
(i.e., between state, tribal, and federal agencies).

Highlight environmental differences (e.g., CBNG water quality, endangered
species, etc.) that exist between basins in the Province. These differences exert
strong influences over environmental impacts due to CBNG production.

Encourage broad stakeholder input to highlight the dimensions of key
environmental concerns. This input may be invaluable for the political dialogue
that is often a part of CBNG developments in the Western United States.
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2 Pre-Project Planning Analysis

CBNG extraction can encompass environmental and mineral resource issues in new and
existing development regions. Many of these issues can be addressed during pre-project
planning analysis. This section provides an introduction to some of the complexities
associated with the rules and regulations governing CBNG and how site specific issues
can affect development decisions.

In addition this section tries to assist in identifying potential obstacles that may be
encountered when developing project planning elements from the following areas:
mineral ownership, federal, state and local regulations, existing environmenta
documents, public relations, and site specific or baseline conditions. These elements can
affect a CBNG development project in variety ways including: delaying the permitting of
project development plans, adding environmental protection requirements, and altering
produced water handling practices. The following is a summary of how these elements
can be addressed through pre-planning analysis.

Mineral Ownership: Minera ownership can affect CBNG project plans as
regulatory authority and regulations vary based on minerals right ownership. The
requirements and regulations on federal lands are typically greater than those on state
leases or fee leases. CBNG operators should evaluate their regulatory requirements
based on minera ownership considerations prior to developing project plans to foster
an understanding of the differing rules and regulations and how they can affect
planning components including water management plans, surface use plans,
landowner agreements, and cultural resource and wildlife inventory requirements.

Regulatory and Legislative Review: As CBNG development expands to new areas,
regulatory and legislative authority adapt as political climates evolve, and new rules
and regulations are established. Some identified regulatory and legidlative concerns
include: CBNG developments are being regulated by agencies who traditionally are
not involved with Oil and Gas development, new regulatory personnel are being hired
to meet the needs of expanding development, CBNG development projects are not
aways covered simply by existing regulatory “boilerplate” language and are being
evaluated against potential regulatory changes.

Existing Environmental Document Review: In addition to updating regulations
and hiring new employees, many environmental documents (NEPA EISs and EAS)
are being updated due to the expanding potential for CBNG development in many
areas of the Western United States. Operators who are planning new CBNG
development projects need to be aware of recent updates or upcoming revisions to
existing environmental documents. Project planning elements and |ease stipulations
may be defined or revised in these documents.

Public Relations Analysis. One aspect of project planning is getting a feeling for
how the loca community feels about development in their area. This has become an
important issue in environmentally active communities. Some communities such as
Bozeman, Montana and Delta County, Colorado have taken measures to curtail or
prevent CBNG development in their areas. Operators preparing projects in new areas
may prefer to gauge the local atmosphere or use public relations consultants to assist
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with issues related to the public perception of CBNG development. In addition,
operators may also want to assess landowner perception on issues such as
groundwater resources, noise, or split mineral estates.

Site Specific Reviews and Baseline Analysis. Additiona investigation into site
specific conditions and issues may assist operators with project planning components
as each development area is unique. Pre-planning analysis of site-specific conditions
such as environmental and community concerns may prevent future problems during
the operational, closure, and mitigation stages of CBNG projects.

2.1 MINERAL OWNERSHIP AND SPLIT ESTATES

There are a variety of potential mineral owners from which CBNG rights can be leased.
In many regions especially the Western United States, mineral rights and surface land
rights are not always owned by the same party. Minera rights are generally owned by
either the federal government, state government (state trust lands), Native American
Tribal governmerts, or private ownership other than surface ownership. Understanding
the relationship between mineral ownership and the requirements for CBNG development
planning and practices are critical to a successful CBNG operation.

For mineral rights held by the states, CBNG developers adhere to state regulatory
requirements for oil and gas development and state lease stipulations. State
regulations for oil and gas are still evolving in many basins to reflect the differences
between CBNG development and conventional oil and gas development. State
regulatory agencies who previously had little or no involvement in oil and gas
development now oversee aspects related to the managing and disposal of CBNG
produced water. These managerial aspects can have bearing on the success of a
project. CBNG leases on state lands are typically accompanied by a series or set of
lease stipulations related to how the land surface can be utilized, restrictions on
disturbances to certain areas, mitigation and restoration measures, and other
development related conditions. Additionally, there are differences in what is
required or enforceable in different states. For instance, the State of Montana has
its own Environmental Policy Act (MEPA), and gives state agencies the ability,
through the EIS process, to include development planning requirements, mitigation
measures, and Best Management Practices (BMPs) into the Record of Decision
(ROD) for CBNG development.

For minera rights federally owned, CBNG devel opers adhere to the state regulatory
requirements as well as any additional requirements established under the CBNG
lease from the relevant federal management office such as BLM or the United
States Forest Service (USFS). As part of the EIS process, federal land management
offices are incorporating development planning requirements, mitigation measures,
and BMPs into the ROD for federal Resource Management Plans. These measures
are incorporated in an effort to reduce the impacts associated with CBNG
development on federally management lands. Additionally, federal requirements
can extend beyond the federal mineral lease if the gas or water produced on a
federa mineral lease is transported off the lease. In this Stuation, federal
requirements for the handling and disposal of the water are to be met for water
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produced from a federal lease as well as waters that may be mixed with the water
produced from the federal lease (BLM WY Office personnel, 2003).

On privately owned mineral rights;, CBNG developers adhere to regulatory
requirements for oil and gas development within their state. In addition, mineral
right owners also have the ability to place stipulations into the lease contract with
CBNG operators. Mineral owner stipulations can vary from setting and timing
requirements for development to required mitigation practices to specifying
development activities for mineral owners future use.

2.1.1 Split Estates

Many federally administered lands overlie privately owned minerals including coal, oil
and gas rights. Western States, as aresult of the Homestead and Coal Land Acts,
Figure 2-1: = T recognize separate ownershl_p of
Spgllit Eqaelife St Fgg:r; I\Sﬂli‘near:fs surface and subsurface (or minerd)
Mineral estates and have unique private
Rights A property rights connected with each
(Figure 2-1). Often, different parties
own the surface and the subsurface
(Figure 2-2). This is commonly
referred to as “split estate” or "severed
minerals'. The ownership differences
are commonly the result of the US
|Private Surface / government reserving minerals when

| Federal Minerals the lands were originally patented, or

A may be the outcome of a decision by a
previous landowner to separately sell
or lease the subsurface minera
interest. In the Western United States,
the federa government frequently
withheld minera interests on homestead land, which resulted in large sections of now
CBNG development areas to be in split estates.

A minerdl estate provides prope_rty rights Figure 2-2: Cross Section Example of Split Estate
to selected natural resources lying on or

below the earth's surface. A transfer of gﬂyfe;tge Fee 23?5;5‘;
the mineral estate may be accomplished , Lease Lease

Boundary Boundary / A’

without transfer of the surfaceestate. For [————1/—— " @1 — - —
example, a landowner may sell or lease
the rights to natura gas or oil found recse] £ag Fieaeral

Minerals Minerals Minerals

under the surface to an oil company.
Later, the same landowner can sell the
surface rights to a purchaser and reserve
the rights to the coa that may be found
under the land. After these transactions,
three parties have ownership interests in
this piece of red edate: (1) the ail

2-3



company owns the oil and gas, (2) the seller owns the coal; and (3) the purchaser owns
the surface.

In addition an easement gives a person or party access to property owned by another
person or party, this entitles the holder of the easement to use the other's land. Easements
are typicaly in writing, usualy in the form of a separate document or by a reservation in
adeed. Thus, an easement is an interest in land rather than a mere contractual agreement.
When easements are properly created and recorded they are transferred with a land sale
and remain in effect. Easements should be considered when evaluating land for CBNG
devel opment.

A right-of-way is a type of easement conveying the right or privilege, acquired through
accepted usage or by contract, to pass over, through or under a designated portion of the
property of another. A right-of-way may be either private, as in an access easement given
aneighbor, or public, asin the right of the public to use the highways. For example, a gas
company might send its agents to meet with landowners and negotiate the purchase of
rights-of-way or easements for a pipeline. Under Federa law, the mineral estate is
dominant (Straube and Holland, 2003); therefore, surface owners cannot deny access to
developers. In many states, the oil and gas or CBNG operator is required to obtain a
Surface Use and Damage Agreement with the land owner or owners. It should be noted
that the senior estate, the holder of CBNG interests, can obtain access to the property by
way of court action if the CBNG operator has shown good faith in attempting to make an
agreement with the land owner. Surface access may include drilling site, pits, roads, and
pipelines.

Split ownership of property is common Fifty-eight million acres of privately owned
property are split estates where the federal government owns some or all of the mineral
estate. To put this in proportion the above split ownership represents six million nore
acres than are in the entire State of Kansas and represents approximately 1/8th of
privately owned land in the United States. The federal government owns minera rights to
744 million acres, equivalent to 29 percent of the lands of the United States.

2.2 REGULATORY FRAMEWORK

Existing regulations designed to manage conventiona natural gas development apply to
CBNG exploration and production; however, there are differences between conventional
natural gas production and CBNG that can include, quality of produced water and well
spacing. These differences have resulted in the drafting of CBNG specific regulations by
federal, state and local agencies. This section provides an overview of the current
regulations and case histories regarding CBNG development. Regulations continue to
change and, in many areas where there is existing and expanding CBNG development
new regulations are being drafted. New regulations are also being drafted that relate to
produced water handling and disposition. These new regulations include surface water
total maximum daily loads (TMDL) values and changes to Nationa Pollution Discharge
Elimination System (NPDES) permitting requirements. The handling and disposition of
produced water has also resulted in additional regulatory oversight at the state level. This
has included the oversight of CBNG related activities by agencies that traditionally have
not been involved in oil and gas related activities. Many local regulatory authorities have
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adopted zoning restrictions to regulate development of CBNG in their region, including
attempts to restrict or limit CBNG production in their area.

2.2.1 Federal Regulations

CBNG ownership has been a point of contention since the early 1900s; questions
regarding its status as part of the coa estate or as part of the natural gas resource is still
under debate in some Eastern States. However, CBNG originating in federally held coal
deposits may be explored for and extracted under either afee or Federal oil and gas lease,
depending on the nortcoa minerals ownership (i.e., oil and gas mineral ownership). This
determination was made by the Department of the Interior's (DOI) solicitor, after
examining the relevant Federal statutes. The determination states that the federa
reservations of coa do not include CBNG and that federa reservations of gas do include
CBNG found in coa deposits. Therefore, CBNG is disposable as a gas under Section 17
of the Mineral Leasing Act (DOI 1981). As a result where the coa and oil and gas
mineral rights are federally owned, federal oil and gas lease regulations cover CBNG.
CBNG operations and production under a federal lease are subject to the regulations
governing conventional oil and gas drilling and production operations (Cohen et. al.
1984).

The Mineral Leasing Act (MLA) of 1920 was determined in 1981 by the DOI solicitor to
refer only to gas or natural gas, without excluding CBNG (DOI 1981). Additionally, the
standard federa oil and gas lease allows the lessee to drill for, extract, and dispose of any
oil and gas, except helium. Therefore, since 1981 CBNG gas has been developed under
the oil and gas leasing provisions of the MLA.

The DOI Solicitor also concluded that the coal leasing requirements of the MLA do not
grant the coa lessee the right to extract minerals associated with coal (Kemp and
Peterson 1988). The Soalicitor clarified that the requirements do not authorize a coal
lessee to extract CBNG, other than the venting of gas required to maintain a safe working
atmosphere. It was aso pointed out in the determination that the oil and gas lease holder
does not have the right to extract the CBNG utilizing a method that would harm the coal
deposit or generate hazardous conditions for later coa mining operations. In conclusion,
the Solicitor affirmed that the rights of an oil and gas lessee would be restricted to the
rights not previously granted to the coal lessee (Kemp and Peterson 1988).

Since this determination was made the MLA has provided the framework for
authorization and management of CBNG operations on federal lands. The MLA serves as
the umbrella regulation for federal agency policies regarding fluid minerals devel opment.
BLM and United States Forest Service managed lands and other lands owned by the
United States are available for CBNG production under the MLA. BLM manages the
magjority of the federa minera estate and is the primary agency responsible for
developing and implementing land management plans. BLM’s management of federal
lands is also governed by the Federa Land Policy and Management Act (FLPMA). The
National Environmental Policy Act (NEPA) addresses the procedures required to
evaluate impacts on federal lands. Activity in national forests follows the National Forest
Management Act (NFMA), which guides development operations. However, before
drilling can take place on fee or federa lands numerous documents should be drafted and
decisons made, including revisons to land use plans, leasing determinations,

2-5



Environmental Assessments or Impact Statements, Surface Owner Agreements, Plans of
Development (POD), and Applications for Permit to Drill (APD). Several of these steps
require public and state involvement and have provisions for public feedback.

2211 Land UsePlans

The BLM and Forest Service maintain Land Use Management plans for property under
their jurisdiction. These plans known as Resource Management Plans (RMPs) or Land
and Resource Management Plans (LRMPs), respectively, are the principal documents
used to govern the development of minera extraction on federa lands including CBNG.
BLM RMPs are developed following the requirements of Section 202 of FLPMA. Forest
Service LRMPs are drafted in accordance with NFMA. Land Use Plans typically include
discussions of expected land uses, such as livestock grazing, wilderness study areas, and
mineral extraction. Opening areas to activities addressed in the plans usualy requires
conducting an Environmental Assessment (EA) or Environmental Impact Statement
(EIS) following the requirements of NEPA.

In a formal EIS process, the lead agency identifies the “reasonably foreseeable
development” (RFD) scenario that is anticipated from allowing lands to be developed.
The EIS addresses impacts to the land based on the agency’s prediction as to where and
how development is to occur. Typicaly, agencies provide alternatives, which can be
compared with one another to assess the impact potentia of various approaches. CBNG
development has been very rapid in the Rocky Mountain region and most existing
RMPS/LRMPs did not foresee or address the impacts from this level of CBNG
development. Recent EISs have been completed for the Southern Ute Tribe in the San
Juan Basin and for the States of Montana and Wyoming. Additionally, severa CBNG
related EISs and/or RMP/LRMP updates are planned for USFS and BLM areas
throughout the Rockies in the coming year.

2.2.1.2 NEPA and the EIS Process

The National Environmental Policy Act of 1969 requires federal agencies to conduct an
EA or EIS when proposed actions may have an impact on man’s environment. EIS have
recently been conducted for actions such as CBNG development throughout a RMP area
or when lands are opened to previously unconsidered oil and gas leasing activities. EAs
are conducted for new development scenarios proposed within areas covered by an EIS,
unless the proposed action was not adequately addressed in the original EIS or land use
plan. NEPA affects leasing decisions, athough it is often contested whether an EIS or an
EA is appropriate. Federal courts have issued contradictory rulings on the issue.

The EIS process considers the proposed action whether it is leasing or development, and
attempts to quantify the impacts under various alternatives for severa natural resources.
A typica EIS may address impacts to the following: air quality, cultura resources,

environmental justice issues, geology and minerals, hydrology (surface- and ground-
water), Indian Trust assets, lands and redlty, livestock grazing, noise, paleontological

resources, recreational opportunities, social and economic values, soils, vegetation, visual
quality, wilderness study areas, and wildlife. Mitigation is then applied via standard lease
stipulations or other measures such as agency guidelines or by imposing new mitigation
measures to the alternative approaches. It is important to note that the EIS process is not
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designed to eliminate impacts from the proposed action but to quantify the residual
impacts so a balanced decision can be made with regards to the proposed action.

Following the impact anaysis a comparison of the alternatives is conducted using
resdua impacts (impacts after mitigation). By comparing residual impacts from various
different alternatives, decison makers can assess the various components of each
alternative and either choose one dternative or develop a different approach based on
parts from the analyzed aternatives. When a decision is made it is drafted in a document
referred to as the Record of Decision (ROD), which is used to update the RMP/LRMP
with the addressed changes (CEQ 2002).

During the EIS process the public is provided several opportunities to state their concerns
and help design the scope of the impact analysis. Usually, the lead federal agency holds
public scoping meetings throughout the area that is to be affected by the proposed action.
The public scoping meetings are the first opportunity for citizens to express ther
concerns with the proposed action and to request impact analysis for various resources.
This is also the appropriate time for citizens and special interest groups to provide the
lead federal agency with data and specia reports to be included in the impact analysis.
The purpose of these meetings is to gather information regarding issues the public is
particularly concerned with, and to exchange information with the public for project
clarification. After the scoping meetings are held the public scoping comments are
entered into a database where they can be grouped by topic and analyzed. A scoping
report detailing the public concernsis typically issued and the impact analysis is designed
to encompass the applicable concerns.

It is possible for some concerns to be outside the scope of the intended EIS and therefore
not considered in the analysis. For example, if the proposed action addresses a resource
development scenario i.e. gas, and the public comment requests that a particular area be
excluded from leasing, this may not be possible to analyze under the current development
EIS. Typicaly, a leasing EIS is conducted prior to determining which lands may be
developed for which resources or multiple resources. If aleasing EIS has been conducted
and a particular area was designed for gas development it would not be appropriate to
revisit that determination when a gas development action is proposed.

The next opportunity the public has to comment is typically at the Draft EIS stage, unless
supporting technical reports have been conducted. Supporting technical reports are issued
in draft form and the public is provided an opportunity to review the findings and submit
comments. Regarding the Draft EIS, there is a 90-day public review period built into an
EIS which may result in a management plan amendment. Anyone who requests a copy of
the Draft EIS is provided one, and has until the deadline to submit comments. These
comments are grouped by topic, and similar comments are paraphrased into a public
concern statement (PCS). A PCS can cause various actions to be taken, the most common
of which isareanalysis of a portion of the EIS; a clarification added to a specific section;
an explanation regarding where information can be found or why the PCS is not relevant
to the analysis. In either case, PCSs are specifically addressed in the Final EIS and
citizens who submitted comments are typically listed.

Once the Draft EIS has been modified based on public feedback a Final EIS isissued. A
30-day protest period is generally incorporated into this process to allow the public a final
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opportunity to express their concerns with the proposed action. Following the protest
period a ROD isissued, effectively changing the land use plan and adopting the preferred
alternative or a combination of actions derived from the various aternatives.

2213 Leasng

Leases issued on federal land are competitively bid in accordance with the Federd
Onshore Oil and Gas Leasing Reform Act (FOOGLRA) of 1987. Federal environmental
laws are generally incorporated into standard lease terms. However, lease terms may be
augmented with additional mitigation measures to minimize specific foreseen impacts
(FOOGLRA 1987). These added mitigation measures can include special or
supplemental stipulations suggested by State or local governments. Standard lease terms
provide the lessee the right to access the leased land to explore, drill, and extract oil and
gas resources beneath the surface.

Leasing decisions can be disputed in court and are often challenged by special interest
groups. If the lead federal agency fails to conduct adequate environmental analysis before
issuing leases a court decision could bring a halt to the proposed development. In fact,
this very scerario was recently played out in the spring of 2002 in Wyoming. The
Wyoming Outdoor and Powder River Basin Resource Councils challenged three BLM
issued CBNG leases as being based on inadequate environmenta data (IBLA 2002). The
Interior Board of Land Appeals (IBLA) found that the two BLM reports that the agency
based their leasing decisions on were not sufficient to provide the necessary pre-leasing
NEPA anadysis (IBLA 2002). The decision effectively stopped existing leasing, and
guestioned whether the analysis process the BLM follows is adequate for the thousands
of anticipated new leases. Consequently, the Wyoming BLM could not depend on those
documents to fulfill its commitments under NEPA. The Wyoming BLM issued a new
CBNG Final EIS in February 2003 to clarify the issues.

2.2.1.4 Laws Governing Water

The Clean Water Act (CWA) of 1987, as amended, establishes objectives to restore and
maintain the chemical, physical, and biological integrity of the Nation's Water. In
accordance with the CWA, CBNG extraction is controlled by water quality standards so
that designated uses of water are protected. Standards include both numerical and
narrative descriptions. Numerical standards are directed at controlling the daily pollutant
discharges from point sources to ensure that total pollution levels are not exceeded.
Numerical standards usually take the form of pollution limits or TMDLSs. Currently most
Rocky Mountain States are still in the process of developing their TMDLS as per the
United States Environmental Protection Agency (EPA) Region VIII requirements (EPA
2001). Narrative standards are typically written to prevent the degradation of current
water quality and protect established uses of the surface water (MDEQ 2002).

CBNG developers determine what they are going to do with their excess produced water
and at that point various other water laws apply. For example, if they decide to discharge
produced water into the surface waters of the state they should have obtained a NPDES
permit from the EPA. State Water Quality Stardards and effluent volume limits may be
applied to the NPDES permit, however at present there are no scientifically established
effluent standards for CBNG discharges. To ensure that State Water Quality Standards
are not violated the permits may have effluent limitations attached.
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In the Powder River Basin the BLM chose to draft two EIS' due to differences between
Montana and Wyoming state law and other reasons (BLM 2003 a/b.). In Wyoming, for
example, CBNG produced water is not regulated by numeric standards, agencies simply
require that CBNG produced water does not degrade designated uses of surface water.
Montana, on the other hand, has numeric standards for some constituents in produced
water and therefore Wyoming operators are required to comply with Montana regulations
in watersheds which are upstream of Montana waters. The two states have negotiated an
18-month interim memorandum of cooperation (expires in early 2004) intended to protect
the quality of the downstream watersheds (BLM 2001). Often irrigated agriculture is the
most sensitive beneficial use for surface waters and therefore downstream water quality
standards are based on the potential to result in vegetation changes or decreased plant
production.

The Clean Water Act requires applicants to obtain a certification stating that their
activities comply with the Clean Water Act. The certificate is issued from the state where
the discharge originates. Requirements initiated by the state become part of the federd
permit and are enforced by either the BLM or Forest Service. Additionally, operators
should receive a 404 permit from the United States Army Corps of Engineers anytime
they dispose of or deposit fill into the waters of the United States.

The Federal Water Pollution Control Act requires federal land managers to comply with
Federal, State, and Local requirements, administrative authorities, process, and sanctions
regarding the control and abatement of water pollution in the same manner and to the
same extent as any nongovernmental entity. The BLM requires operators to obtain
appropriate water handling, discharge and injection permits prior to submitting their
Application for Permit to Drill (APD).

The Safe Drinking Water Act (SDWA) is designed to make the nation’s waters
“drinkable” as well as “swimable”. Amendments in 1996 established a direct connection
between safe drinking water and watershed protection/management. The SDWA
regulates the re-injection of produced water from CBNG production. Underground
injection is permitted under various well classes depending on the quality of the injectate
and the zone where the fluid is injected: Part C of the SDWA attempts to protect
underground sources of drinking water by requiring permits for underground injection of
liquids. There are five classes of injection wells under these regulations, the majority of
CBNG produced water is injected via Class Il wells. Class || wells handle liquids that are
produced as a by-product of oil and gas operations or are used in enhanced recovery.

The EPA conducted a study of the environmental risks to underground sources of
drinking water (USDWSs) when hydraulic fracturing is used to enhance CBNG recovery.
The study was prompted by complaints that CBNG devel opment has altered water quality
in some drinking wells. The goa of EPA’s nationwide hydraulic fracturing study was to
determine if athreat to public health, as a result of agquifer contamination from the narrow
practice of hydraulic fracturing, as it relates to CBNG wells, exists, and if so, is it high
enough to warrant further study (EPA 2002b). The process of hydraulic fracturing
involves forcing fluids under pressure into subsurface cracks utilizing the wellbore
tubulars, this process is to provide pathways for the natural gas and reservoir water to
reach the well.
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EPA’s final report published in October 2002 states that they reviewed claimed incidents
of drinking water well contamination and found no confirmed cases, despite the
thousands of fracturing events that have been conducted on CBNG wells during the past
decade. EPA aso assessed the theoretical potential for hydraulic fracturing to
contaminate drinking water wells. Two potential scenarios by which hydraulic fracturing
may effect aquifer water quality were evaluated: (1) the injection of fracturing fluids
directly into an aquifer, and (2) the creation of a hydraulic communication through a
confining layer between the target coa bed formation and adjacent aquifer. EPA’s
determination is that the threat of contaminating drinking water supplies by CBNG
hydraulic fracturing activities is low. Studies have found no observed breach of confining
layers from hydraulically-created fractures, consistent with theoretical understanding of
fracturing behavior (EPA 2002b).

2.2.15 LawsGoverning Air

The Clean Air Act (CAA) of 1990, as amended, requires Federal agencies to comply with
Federal, state, and local requirements regarding the control and abatement of air
pollution. This includes abiding by requirements of the State Implementation Plans.
Potential changes in ambient air quality from CBNG activities, such as reduced visibility,
air quality emissions, dust emissions, harmful gases, and changes in climate are evaluated
inthe BLM EISs.

Air pollution emissions are limited by local, state, triba and federal air quality
regulations, standards, and implementation plans established under the CAA. These rules
are administered by the State via Environmental Quality Departments and the EPA. Air
quality regulations require certain proposed new, or modified existing, air pollutant
emission sources (including CBNG compression facilities) to undergo a permitting
review before their construction can begin. Therefore, the applicable air quality
regulatory agencies have the primary authority and responsibility to review permit
applicatiors and to require emission permits, fees and control devices, prior to
construction and/or operation.

In addition, the United States Congress (through the CAA Section 116) authorizes local,
state, and tribal air quality regulatory agencies to establish air pollution control
requirements more (but not less) stringent than federal requirements. Site-specific air
quality analysis would be performed, and additional emission control measures, including
a best available control technology (BACT) analysis and determination, may be required
by the applicable air quality regulatory agencies to ensure protection of air quality
resources. Under the Federal Land Policy and Management Act (FLPMA) and the CAA,
BLM cannot authorize any activity that does not conform to applicable local, state, tribal,
and federal air quality laws, regulations, standards, and implementation plans.

The criteria for potential air quality changes include local, state, tribal, and federally
enforced legal requirements to ensure that air pollutant concentrations remain within
specific allowable levels. These requirements include the National and State Ambient Air
Quality Standards, which set maximum limits for several air pollutants, and Prevention of
Significant Degradation increments, which limit the incremental increase of NO,, SO;,
and PM1o concentrations above legally defined baseline levels. Where legal limits have
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not been established, the BLM uses the best available scientific information to identify
thresholds of adverse impacts.

2.2.1.6 Endangered Species Act

As required by Section 7 of the Endangered Species Act (ESA) of 1973, the BLM and
Forest Service should prepare and submit a Biological Assessment to the United States
Fish and Wildlife Service (FWS). The biological assessment defines the potential impacts
to threatened and endangered species as a result of management actions proposed in the
RMP/EIS. Percelved impacts to threatened and endangered species are required to be
mitigated or management actions altered to reduce impacts.

In addition to complying with the ESA and consulting with the FWS, lead agencies often
develop Wildlife Monitoring and Protect Plans (WMPP) which outline the steps they take
to ensure threatened and endangered species as well as candidate species are protected
(BLM 2003b). WMPP may aso require operators to conduct periodic surveys for various
plant and animal species and alter their operations if observations indicate increased
impacts (BLM 2003b).

2.2.1.7 AntiquitiesAct

The Antiquities Act of 1906 protects cultural resources on Federal lands and authorizes
the President to designate National Monuments on Federal Lands. The BLM EISs
completed for CBNG development in Montana and Wyoming have requirements for the
Plan of Development to include provision for a cultural resource plan addressing
identification strategies commensurate with the level of the proposed development on
BLM lands (BLM 2003a./b.). Developers are required to use a qualified archeologist to
conduct a study of their proposed CBNG field and identify any cultural resources present.
The survey finds are incorporated in the APD and reviewed prior to issuing permission to
drill. The identification and protection of these important sites meets the requirements of
the Antiquities Act.

2.2.1.8 National Historic Preservation Act

Lead federa agencies complete the process for considering the effects of the
development action on historic properties as required by Section 106 of the National
Historic Preservation Act (NHPA). The area of potential effect has to be reviewed and
existing inventory data scrutinized, historic properties identified also need to be
reviewed, and interested parties consulted. Consultation under Section 106 of the NHPA
for CBNG development is usualy required with the State Historic Preservation Office
(SHPO), the Advisory Council on Historic Preservation (ACHP), affected Tribes and
other interested parties (Federal Register, 1983).

BLM has a National Programmatic Agreement in place with most western state SHPOs
and the ACHP. The agreement states that there would be no new disturbance of historic
properties not previoudy considered, and outlines survey procedures to be followed for
new oil and gas developments.

2219 Tribal Resources

The Indian Mineral Leasing Act of 1938 and the Indian Mineral Development Act of
1982 govern the development of CBNG on tribal lands. A dual legal system of federal

2-11



and tribal laws control energy development on tribal lands. The Bureau of Indian Affairs
(BIA) is required under these acts to authorize energy leases. NEPA regulations dso
apply to any energy development decisions made for Tribe lands. Under certain federal
laws such as the CWA and CAA, qualifying tribes can obtain states status and draft more
stringent environmenta laws. The Tribes are aso responsible for enforcement and may
regulate their lands in areas not covered by federal laws or programs (BOR 1994).

Indian lands can also be owned by individual Indians pursuant to Federal statute or treaty
providing for the distribution of tribal property in severalty or pursuant to the General
Allotment Act of 1887. An allotted parcel of land may be owned by the United States in
trust for an individual Indian (trust allotment) or owned by the individual subject to
certain redtrictions. Allotted Indian lands may be leased for the development of oil and
gas (25 CFR 214.2 — 212.6) and other minerals pursuant to the Indian Leasing Act of
1909 or the Indian Mineral Development Act of 1982.

2.2.1.10 American Indian Religious Freedom Act

The American Indian Religious Freedom Act (AIRFA) was passed as ajoint resolution of
Congress. The resolution states that it shall be the policy of the United States to protect
and preserve for the American Indian the inherent right of freedom to believe, express
and exercise their traditional religions, to use sacred objects and to worship through
ceremonies and ritual. Federal agencies comply with this Act by consulting with and
considering the views of American Indians when a proposed land uses might conflict
with traditional American Indian religious beliefs or practices. The Act does not require
that land uses be denied, if it conflicts with such religious beliefs or practices.

2.2.2 State Regulations

In addition to federal regulations that govern various aspects of CBNG devel opment,
state regulatory agencies have adopted or promulgated rules that are to be addressed as
well.

2.2.2.1 StateOil and Gas Agencies

State oil and gas commissions and boards were created out of conservation statutes and
were intended to oversee oil and gas operations by establishing drilling units and
providing well permit regulations. Oil and Gas commissions/boards were commonly
established to maintain a level playing field for owners to pursue oil and gas production,
to prevent the waste of oil and gas resources, and to prevent the drilling of unnecessary
wells. The different Rocky Mountain state regulatory agencies involved in overseeing
CBNG development are charged with varying statutory provisions:

Colorado: The role of the Colorado Oil and Gas Conservation Commission
(COGCC) is to promote production and prevent and/or encourage the mitigation of
adverse environmental impacts. The COGCC was originaly created to foster,
encourage, and promote the development, production and utilization of oil and gas;
however, in 1994 its mandate was expanded to include the prevention and mitigation
of adverse environmental impacts on any air, water, soil, or biological resource
resulting from oil and gas operations. The 1994 mandate also called for the COGCC
to investigate, prevent, monitor, or mitigate conditions that threaten to cause, or that
actually cause, an adverse environmental impact (Colo. Rev. Stat.)
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Montana: Montana passed the Montana Oil and Gas Conservation Act in 1953
establishing the Board of Oil and Gas Conservation (MBOGC). The act authorizes
the MBOGC to require a drilling permit before any oil or gas exploration,
development, production, or disposal well may be drilled. MBOGC's mandate
includes the prevention of oil and gas resource waste, encouragement of the efficient
recovery of oil and gas, and the protection of owner’s rights to recover their share of
the resource. The MBOGC aso oversees the Underground Injection Control Class Il
program for oil and gas production water. In addition, the MBOGC issues field rules
and guidelines to prevert contamination of, or damage to the environment caused by
drilling operations. The State of Montana has a State environmental policy act similar
to NEPA that requires State agencies to complete environmental analyses prior to
approving management actions (Mt. Admin. Code Annotated).

New Mexico: The Energy, Minerals and Natura Resources Department of New
Mexico consist of the Oil Conservation Divison and the Oil Conservation
Commission. The Commission and Division regulate the conservation of oil and gas
and handling and disposal of wastes generated by oil and gas operations. These
agencies also establish guidelines and field rules for the protection of public heath
and the environment (N.M. Admin. Code).

Utah: The Board of Oil, Gas and Mining and the Division of Oil, Gas and Mining
govern the testing, spacing, drilling, completing, locating, operating, producing, and
plugging of wells as well as the disposal of salt water and field wastes. Board rules
require operators to “take al reasonable precautions to avoid polluting lands, streams,
reservoirs, natural drainage ways and underground water”. The Board aso
encourages the development of surface use agreements with landowners, but has not
adopted statewide standards for reclamation (Utah Admin Code).

Wyoming: The Wyoming Oil and Gas
Conservation Commission (WOGCC)
regulates the drilling, casing, spacing
and plugging of wadls The
Commission also requires operators to
furnish a reasonable bond for plugging
each dry or abandoned well. The
WOGCC monitors well performance
throughout the state and regulates the
production, as well as the perforating
and chemica treatment of wells,
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- responsibility to  encourage the
development of natural gas and to prevent its waste. According to WOGCC rules the
operator cannot pollute streams, ground-water, or unreasonably damage or occupy the
surface. The WOGCC is aso tasked with keeping natural gas from polluting or
damaging crops, vegetation, livestock, or wildlife. (WOGCC Rules).
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2.2.2.2 State Water Laws

CBNG rules principally focus on maintaining acceptable water quality standards,
however, there are many questions concerning how CBNG developmert affects water
rights. The Rocky Mountain States have adopted the “prior appropriation” approach to
water law. Under prior appropriation, ownership of land does not result in ownership of
water; however, water rights are created when water is diverted and used or appropriated
for a beneficial purpose. Main provisions of prior appropriation are summarized as
follows:

Purpose: Appropriated waters need not be used on riparian lands; they may be used
any place and need not remain in the originating watershed. The water right is the
amount of water put to a beneficia use; there are no limits to the quantity used such
as reasonable use, but state statutes typically require right-holders to show that the
water is beneficially used and not wasted.

Date: The date of the original appropriation establishes the water right priority date;
the holder of the oldest or most senior priority right is entitled to delivery of the full
right; junior right-holders are entitled to whatever water is available after senior
rights- holders have withdrawn their water.

Quantity: A water right is the volume assigned to a recognized beneficial use; there
are no restrictions to the quantity of water used as long as it is reasonable for the
intended use. Water rights are “perfected” when an applicant receives a certificate or
decree from the state water engineer or court recognizing that the water is being put
to beneficial use and belongs to the applicant.

Use/Non-use: Beneficial use is generally defined as agricultural, commercial,
domestic, industrial, municipal, mining, hydropower production, recreation,
stockwatering and fisheries; wildlife and wetlands maintenance, and conservation of
environmental and visual resources. Beneficial uses are not ranked and one does not
outweigh another. Therefore, junior claims can not displace a senior right by stating
their beneficia use is more beneficial.

Acquisition: Recognition of awater right is generally accepted when an appropriator
obtains a permit or ruling from the appropriate state engineering office or is
acknowledged by a court that the water is being used for a beneficial purpose.

Transfer: Water rights can be transferred to new land owners when land is sold, but
can be withheld if the right-holder specifically reserves those rights. Furthermore,
water rights may be transferred separately from the land if allowed by state law.

In Colorado, Utah, New Mexico and Montana, water produced from CBNG operation is
generally defined as byproduct water. Wyoming exempts byproduct water from
traditional oil and gas operations but has decreed that CBNG water does not fall into the
exemption, thus operators should obtain a groundwater permit from the state engineer
and put the byproduct water to a beneficial use. Additional discussion on produced water
and how it is treated in the different Rocky Mountain States is summarized below:

Under Colorado law, operators are not required to apply for a permit from the state
engineer when withdrawing non-tributary water unless that water is to be put to a
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beneficial use. If the produced water is put to a beneficia use, the state engineer
should ensure that it may not cause “material injury to the vested water rights of
others.” Produced water falls under the Colorado Oil and Gas Conservation
Commission’s (COGCC) definition of “exploration and production waste.” The
COGCC jurisdiction over produced water is covered in Rule 907 that addresses the
management and disposal of “E&P" waste. The rule includes various disposa
options such as evaporation, infiltration, reinjection, commercial disposal, reuse and
discharge into state waters.

Montana is the only western state that directly addresses coal bed natural gas wells
in its statutes. Under Montana law, groundwater may not be wasted, although in
certain situations that include the management, discharge, or reinjection of CBNG
water, the withdrawal and use of groundwater is not considered waste. CBNG well
operators have three management options for the groundwater that is produced from
wells. These are: (1) use the water for irrigation, stock water or other beneficial
uses, (2) reinject the water into an “acceptable subsurface strata or aquifer”
according to the applicable laws, or (3) discharge the water to surface waters or the
surface upon obtaining an NPDES permit. Montana law also provides for the
designation of a controlled groundwater area. These areas are where groundwater
withdrawals exceed the recharge rate of the aguifers or are likely to exceed the
recharge rate in the future. In order to withdraw and appropriate water from
designated groundwater areas, one has to obtain a permit showing that the
withdrawa may take water that is available (i.e., that existing uses and rights should
be protected) and that the water is to be put to a beneficial use. For example, the
Powder River Basin was designated as a controlled groundwater area in 1999,
meaning that CBNG operators are required to obtain permits to withdraw water
from the basin.

New Mexico law classifies water used in the “prospecting, mining or drilling
operations designed to discover or develop the natural resources of the state” as a
beneficial use of the water, and in certain instances, mine operators are to obtain
permits to withdraw water from the state engineer. However, the state engineer does
not have authority over aguifers found at 2,500 feet or further below the ground
surface that contain nonpotable water, but does have authority of those aguifers
containing potable water. In most instances, coalbed methane wells operating in
New Mexico fal under this provision (greater than 2,500 ft and containing non
potable water) and thus, are not required to be permitted by the state engineer. The
Oil Conservation Division of the Energy, Minerals and Natura Resources
Department has jurisdiction over “water produced or used in connection with the
drilling for or production of oil and gas.” The divison regulates surface and
subsurface disposal of the water in such a manner as to protect fresh water sources.

While Utah also has a groundwater appropriations system, jurisdiction over
byproduct water from the exploration and production of oil and gas rests with the
Utah Board and Division of QOil, Gas and Mining. However, in certain
circumstances, the state engineer may issue a temporary water right to put
byproduct water resulting from mining development to a beneficial use. This only
occurs however, once the water has been diverted from its underground source. The
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Division has developed various rules that pertain to the disposal of “salt water and
oil field wastes,” which include CBNG water.

Although Wyoming water law contains provisions that deal with byproduct water
appropriations, they do not apply to CBNG produced water. Instead, the state
engineer retains jurisdiction over produced water from CBNG wells, and as such,
requires operators to obtain groundwater appropriation permits. According to
Wyoming water law, applications to appropriate groundwater “shall be granted as a
matter of purpose, if the proposed use is beneficial and, if the state engineer finds
that the proposed means of diversion and construction are adequate.” Beneficial
uses of water are outlined in Wyoming water law, and are ranked according to
preferences.

2.2.3 Location Regulations

CBNG development has been subject to county regulation in some areas including some
Colorado counties and development activities have been contested in other areas
including Bozeman, Montana. Some counties have placed regulations on operations
which require special use, building, and road permits; establish visual requirements and
address noxious weeds. La Plata and Las Animas Counties in Colorado have ratified
regulations that restrict noise levels, establish air and water quality standards, address
vibration and odor levels, institute access requirements, define visual impacts, require fire
protection, and attempt to mitigate impacts to wildlife and public safety. Disagreements
have transpired between the county and state officials and between the county and
developers.

La Plata County Colorado was the first to adopt regulations regarding CBNG
development in 1991. These regulations were contested by several gas companies
claiming that they were superceded by state and/or federal laws. The county was sued by
the industry and the court upheld the county’s authority. The county then issued new
regulations in 1995, stating that surface owners should be given an opportunity to
determine the specific sites where drilling and road construction could take place. The
county was again sued, and this time the court found in favor of industry and struck down
the regulations (Bryner, 2002). County officials explained that their objective is to avert
the impacts of CBNG development on local communities and not to inhibit production.

Counties in other states may have broad regulations that affect CBNG development, but
have not developed specific regulations for CBNG development. In Montana, local
regulations are permitted if they guarantee actual use of resources. In New Mexico,
counties can adopt regulations provided they address traditional issues currently within
the jurisdiction of county government. In Utah, counties are prohibited from drafting
regulations relating to state law, especialy where the oil and gas board has exclusive
authority. However it is foreseeable that Utah counties can regulate noise, appearance,
traffic, and compatibility with surrounding activity.

In Wyoming, counties can not prevent the use of land for the extraction or production of
mineral resources. Five Wyoming counties along with the State and two conservation
districts have signed a Memorandum of Understanding (MOU) designed to coordinate
the flow of information and provide consistency between agencies. These counties have
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hired a CBNG coordinator to help resolve any problems. The coordinator has attempted
to maintain regulatory consistency across the Powder River Basin.

2.3 EXISTING ENVIRONMENTAL DOCUMENT REVIEW

BLM Resource Management Plans and Forest Service Land and Resource Management
Plans dictate the development of CBNG and other mineral recovery activities on federal
lands. BLM Land Use Plans or Resource Management Plans (RMPs) are drafted in
accordance with section 202 of the Federal Land Policy and Management Act (FLPMA).
Forest Service Land and Resource Management Plans (LRMPs) are issued pursuant to
the National Forest Management Act (NFMA). RMPs or LRMPs are plans which
describes broad, multiple-use guidance for managing public lands and minera estates.
The FLPMA and the NFMA directs the BLM and Forest Service to develop, maintain,
and when necessary, revise land use plans to provide for the appropriate use of public
lands. The plan highlights goals and objectives for resource management and establishes
measures needed to achieve those goals and objectives. The plan aso identifies what
public and commercial uses are appropriate, where they are appropriate, and under what
conditions. Sectiors within the plans on anticipated land uses include mineral extraction.

The FLPMA and the NFMA plans are developed with public involvement where
impact(s) of each plan are analyzed in an Environmental Impact Statement (EIS), as
required under the National Environmental Policy Act of 1969. In the EIS, sponsoring
agencies is to forecast the Reasonably Foreseeable Development (RFD) scenario that
may result from opening lands to mineral development. Furthermore, land use plars
typically reflect the agency’ s determination as to where and how development may occur.
This planning process is guided by regulations found in Title 43 of the Code of Federal
Regulations, Part 1600 (43 CFR 1600) and regulations prepared by the Council on
Environmental Quality in40 CFR 1500. The normal life of a Resource Management Plan
isten to twenty years.

Dueto the rapid and recent development of CBNG, most land use plans did not anticipate
or address the impacts to the environment from the increasing level of CBNG
development. Therefore, this increase has triggered the revision or updating of numerous
plans across the Western United States.

The BLM is organized by state, and by state field office’s within the state who are
responsible for a particular resource areas. Figure 23 shows the five states in the
emphasis area and their BLM designated resource management areas. This figure also
indicates the general location of the prominent coal basins. The BLM has a total of 48
resource management areas throughout Colorado, Montana, New Mexico, Utah and
Wyoming. The development in each of these resource areas is governed by a RMP which
may or may not address CBNG devel opment.

Table 2-1 shows the states in the emphasis area and their respective BLM field offices,
current RMP and status of the RMP’s specific to CBNG. There has been several EIS's
completed in the past five years which address the development of CBNG on federad,
state and Tribal lands. These are as follows:

Wyodak Coabed Methane Project Final Environmental Impact Statement, 1999
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Final Environmental Impact Statement, Continental Divide/Wamsutter |1 Natural

Gas Project, Sweetwater and Carbon Counties, 1999

Oil and Gas Development on the Southern Ute Indian reservation, Environmental

Impact Statement, 2000

Montana Final Statewide Oil and Gas EIS and Proposed Amendment of the Powder
River and Billings Resource Management Plans, 2003

Fina Environmental Impact Statement and Proposed Plan Amendment for the
Powder River Basin Oil and Gas Project, 2003

Farmington Proposed Resource Management Plan and Final Environmental Impact
Statement.
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Figure 2-3: BLM Resource Areasin 5 State EmphasisArea.

Resource
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Table 2-1: Table of BLM Resource Areaswith RMP Statusrelativeto CBNG.

RMP Area/Field Office  Office RM P Document CBNG EIS
COLORADO
Glenwood Springs Glenwood Springs  Glenwood Springs RMP Amended for Oil and Gas Leasingand  Glenwood Springs RMP Amendment-EIS Level
Development 1999 Roan Plateau includes Oil and Gas
Grand Junction Grand Junction Grand Junction RMP 1987 Grand Junction RM P amendment-South Shale
Ridge-ElSincludes Oil and Gas
Gunnison Gunnison Gunnison RMP 1993 No
Kremmling Kremmling Kremmling RMP Amended for Oil and Gas leasing and Northwest Colorado Coalbed Methane Resource
Development 1991 Assessment - Ongoing and Little Snake
Amendment Coalbed Methane Plan Draft EIS due
in FY 2005
LaJara LaJara San Luis RMP 1991 No
Little Snake Craig Little Snake RMP amended for Qil and Gas leasing and Same as Kremmling
development 1991
Royal Gorge Canon City Royal Gorge RMP 1996 and Northeast RMP Amended for Qil No
and Gas Leasing and Development 1991
San Juan Durango/Dolores San Juan & San Miguel RMPs Amended for oil and Gasleasing No
and Development 1991
Saguache Saguache San Luis RMP 1991 No
Uncompahgre Montrose Uncompahgre RMP 1989 No
White River M eeker White River RMP 1997 No
Big Dry Miles City Big Dry RMP/EIS 1994 No
Billings Billings Billings RMP 1984; Revised for Oil & Gas 2003 ROD May 2003
Dillion Dillon Dillion RMP under development Dillion RMP Expected in 2005
Garnet Missoula Garnet RMP 1989 No
Headwaters Great Falls/Butte Headwaters RMP 1984; No

Southern Headwaters RM P 1985; Currently under revision by Southern Headwater Revision Expected in 2005
the Butte Field Office

Judith, Valley, Phillips L ewistown/ Judith, Valley, Phillips RMP 1994; Oil and Gas Supplement Qil and Gas Amendment pending ROD
Malta/Glasglow Draft -
Powder River Miles City Powder River Oil and Gas RMP 1992; Revised for Oil and Gas ROD May 2003
2003
West Hi-Line Havre West Hi-Line RMP 1988 No

NEW MEXICO
Albuquerque Albuquerque Rio Puerco RMP amended for Oil and Gas 2003 Yes
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RMP Area/Field Office
Carlsbad

Farmington

Las Cruces

Roswell
Socorro
Taos

UTAH
Cedar City
Fillmore
Kanab
Moab
Monticello
Monument
Price
Richfield

St. George

Sdt Lake

Vernal

WYOMING
Buffalo

Office
Carlsbad
Farmington
Las Cruces

Roswell
Socorro
Taos
Cedar City
Fillmore
Kanab
Moab
Monticello
Kanab
Price
Richfield

St. George

St Lake

Vernal

Buffao

RM P Document
RMP 1988, Amended for Oil and Gas 1997
Farmington Proposed RMP and Final EIS, 2003

Draft RMP Amendment and EIS for Federal Fluid Minerals
Leasing and Development in Sierraand Otero Counties, 2000;

Mimbref RMP, 1993

Roswell RMP 1997

Socorro RMP Revision 2004

Taos RMP, Oil and Gas Amendment 1991

Pinyon MFP, 1983

Cedar Beaver Garfield Antimony PRMP/FEIS 1984, ROD 1986

Warm Springs RA PRMP/FEIS 1986, ROD 1987
House Range RA ARMP/ROD & RPS, 1987
Vermillion MFP, 1981

Zion MFP, 1981

Parla MFP, 1981

Grand Resources Area PRMP/FEIS 1983, ROD 1985
San Juan RMP, MSA 1985; San Juan PRMP/FEIS 1987; San
Juan Reissued PRMP 1989; San Juan ARMP/ROD & RPS 1991

Escalante MFP, 1981

Escalante PRMP/FEIS, 1999 ROD 1999
Price MFP, 1982

San Rafael RA PRMP/EIS, 1989 ROD 1991
Mountain Vallet MFP, 1982

San Rafael RA PRMP/EIS, 1989 ROD 1991
Virgin River MFP, 1977

Dixie RA PRMP/FEIS, 1998

St. George (Formerly Dixie) ARMP/ROD 1999
Park City MFP, 1975; Iso-tract MFP, 1985
Randolph MFP, 1980

Box Elder PRMP/FEIS, 1985 ROD 1986
Pony Express PRMP/FEIS 1988, ROD 1990

Diamond Mountain 1994 & Book Cliffs 1985, New Vemal

Draft Update due October 2003

Buffalo RMP, 1985; Revised for CBNG 2003

CBNG EIS

No

Yes, EISRMP September 2003
No

No

Expected 2004

No

No

No

No

New RMP to beinitiated for Mineral Development
in 2004

No, New Moab RMP currently being developed
No

No

Castle Gate 1992, River Gas 1997, Ferron 1999
No

No

No

No

Yes, ROD & RMP Amendments for the Powder



RMP Area/Field Office  Office RM P Document CBNG EIS
River Basin Oil and Gas Project, 2003

Casper Casper Platt River RMP/ROD 1985; Revised for CBNG 2003 Yes, ROD & RMP PRB Oil and Gas Project 2003
Cody Cody Cody RMP, 1990 Revised ROD 1999 No

Kemmerer Kemmerer Kemmerer PRMP/FEIS, ROD 1986 No, New Plan revise currently under way

Lander Lander Lander RMP 1987 No

Newcastle Newcastle Newcastle RMP/ROD, 2000 No

Pinedae Pinedale Pindale RMP, 1988 Amended for Oil and Gas 2000 No

Snake River PRMP/FEIS, 2003

Rawlins Rawlins Great Divide RAMP/FEIS 1998 No

Rock Springs Rock Springs Green River RMP/ROD 1997 No

Worland Worland Grass Creek PRMP/FEIS, ROD 1998 No

Washakie RM P, 1988
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2.4 PuBLIC RELATIONS ANALYSIS

From the viewpoint of many government officials, energy companies and some
landowners, CBNG development is a great success. It is a source of jobs, income,
corporate profits, tax revenues, royalty payments, and other benefits. The mgority of
companies and community members are satisfied with the way CBNG development has
unfolded, and the implementation of existing public policies.

The strong statements of concern often expressed in the media, are, however, compelling
evidence that some problems have occurred. Given the great number of energy
companies developing CBNG resources, it is likely that some companies are better than
othersin resolving problems and conflicts. The current pace of CBNG development has
resulted in some unwanted impacts on and divisions between communities and local
residents with the CBNG industry. In addition, ranchers, land owners, and outdoor-
enthusiasts in some cases disagree with energy companies regarding the foreseen uses of
the same land. CBNG operators and Natura Resource Councils disagree that road-less
areas and wild lands remain untouched by oil and gas exploration Nevertheless, there are
several common observations that contribute to the public perceptions surrounding
CBNG development. These common observations include the following:

The demand for natural gas in the United States is going to continue to grow.
CBNG is an important source of income and jobs in the Western United States
and isa source of revenue for local, state, and federal governments.

The rapid development of CBNG has created a series of challenges for
communities, surface owners and governments. Over a very short time period
involved parties are forced to address many development related issues including
disposal of produced water, surface-owner conflicts, development impacts, and
demands for governmental and regulatory services.

There have been conflicts between land owners and energy companies over the
impacts of development that include, other uses of the land, noise and decreased
property values. These conflicts are usually the result of split estates, surface land
and underlying mineral resource ownership divisiors, the lack in some cases of
adequate surface use agreements development impacts on adjacent landowners
that are not addressed by agreements, royalty disputes and other differences.
CBNG development poses many chalenges for loca communities such as
increased traffic, noise, air pollution, housing demands, strained public services
and other growth related consequences. Impact fees, property taxes, royalties, and
other financial resources can help communities cope with growth, but the
consequences of growth often come much faster than the eventua flow of funds.
The brunt of dealing with the consequences of growth falls directly on local
governments that frequently lack the resources and authority to address them
effectively. Depending on state law, loca governments may or may not benefit
directly from royalties or severance taxes derived from development.

Natural resources, watersheds, and ecosystems associated with energy
development do not take into account state and other governmental boundaries.
Rivers and their associated ecosystems cross state boundaries, geologic
formations are not bound by date divisions or lines of landownership. Aquifers,
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CBNG producing coal seams and other natural systems do not typically abruptly
end or change at aregulatory boundary

Governance is particularly complex in the West with large areas of public lands
and reservations that add additional layers of sovereignty and governmental
authority. Federal, state, and local governments have some level of regulatory
authority over CBNG development. A major challenge for CBNG companies,
landowners, and other concerned citizens is navigating this complex structure of
jurisdictions whose policy making efforts are often uncoordinated and
incompatible.

Most agencies lack the staff and finances to address the demands placed on them
for prompt processing of applications, appropriate assessment of environmental
impacts, monitoring and enforcement of agreements, and long-term planning.
Given the dryness of the West and the recent drought over the past severa years
impacts of CBNG development on water is a tremendous concern While there is
considerable differences between CBNG produced water quality, many residents
are convinced that CBNG development results in a waste of this valuable resource
or at a minimum, exacerbates the problems regarding groundwater availability.
Water is so vauable and scarce that any activity that seems to waste it is easily
viewed by the public as problematic.

Despite the progress some CBNG development companies have made with addressing
these common public perceptions, conflicts and pressures are likely to continue as the
density of development increases and new lands are opened to development. In some
areas, CBNG companies and communities may be able to achieve a balance between
competing goals such as, CBNG extraction and grazing, economic incentives for
development and impact fees and taxes, government regulation and market forces, and
produced water disposal and beneficial uses. In other areas, CBNG companies may need
to concede development in wilderness study and road- less areas when development is out
weighted by commitments to ecological/recreational values.

Major issues facing CBNG expansion include, identification of lands that may not be
available for lease or, examination of how CBNG development can be promoted and still
provide for other land uses. In addition the formulation of anaytic tools and frameworks
for assisting decison makers to clarify and make appropriate choices is needed. This
discussion is to provide the reader with some accepted options that are currently
employed to gain public.

2.4.1 Public Relations

During the pre-planning process the public is usually afforded an opportunity to express
their opinions and concerns with the appropriate regulatory agency and operator(s) to
facilitate an atmosphere of cooperation. By involving and providing responses to
concerns of the public, project proponents can foster the image of responsibility that
focuses on the interest of the community while building a rapport with individuals (Dole,
undated). Initiating public involvement and comment & typically conducted by public
meeting or forum. This venue can be used to clarify issues of concern by describing
management practices scheduled for implementation that are amed at reducing,
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resolving, or eliminating concern(s). Permitting requirements, mitigation practices,
beneficial uses or landowner rights for
individual projects are typically highlighted
during thistime as well.

As an example, the beneficial use of CBNG
produced water can provide operators and
resource managers aike with adaptive
management options that in many cases may
substantially  benefit the landowner or
community. Non-treated CBNG produced
water is currently being used to sustain privately
owned fishponds in some states, including
Wyoming. Water quality levels are sufficient to
support healthy populations of rainbow trout,
blue gill, small-mouth bass, and other species.
A point of emphasis during the public meeting
placed on this type of manageria strategy may alleviate public apprehension about
contamination of local water systems or recreational impacts.

Demonstrators at CBNG Development Public
Meeting

Other public support venues include using local news broadcasts, the internet, or public
information campaigns. More importantly, these venues can be used to counteract groups
whom in some cases may provide the public with misinformation about CBNG, its
general operations, and related resource impacts. With proper use these venues
compliment public meetings to ensure accurate information is disclosed while at the same
time alleviate public concern.

To increase the comfort level for the public and avert resource impact distortions, it is
important for regulators to clearly define applicable regulations as they relate to
landowner protection and resource management. In many states, permitting programs are
not only used to notify the agency of planned projects, but are used as atool to inform the
public of the agency’s ‘protective” requirements. The regulatory permit process usually
dictates that the landowner, or in some cases owners of record, be notified of planned
activities to alow for public hearing. In some states with current CBNG development,
including Pennsylvania, Kentucky, and Virginia, operators are required to restore the
potable water supply when the supplies are affected by CBNG operations (Dole,
undated). In this particular case, regulatory approva only occurs after project
information and planned permit approvals are published in local newspapers. This
consistent and forthright approach increases the level of public trust and in genera,
provides an atmosphere of collaboration that in the long term may help the project gain
additional support.

2.4.2 Disputes

Disputes between proponents and opponents of CBNG development may occur in some
scenarios and as such require a well thought out strategy by developer’s or regulators to
account for any potential conflicts. Involved parties can identify regionaly important
public issues and related impacts from the onset to alow for the proper development of a
public information plan. The key during this stage of communication is to determine
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who the opposing sides are, what are their magjor concerns, and recognition of proponent
actions or information that may be used to alleviate such concerns. To help with this
process States have promulgated procedures to allow hearings of dispute and resolution
before a sanctioned public commission (Dole, undated). In most CBNG cases, the State
appointed Oil and Gas Commission/Board provides the final decision in public meetings.

2.4.3 Split-Estates

The concerns that may exist for private landowners who do not have legal ownership of
underlying minerals is a centra issue as the potentia for such landowners to oppose
and/or to support public citizen groups is understandable. Motivation may come from the
fact that surface land agreements do not typically include provisions for royalties or profit
sharing. In such situations, it becomes vita that the operator or mineral right owner
create an open line of communication with the landowner to describe the legal aspects of
CBNG development, regional and state benefits associated with the project, pertinent
resource management strategies, and damage compensation allocations. Such discussions
held on a person to person basis may aid in creating a mutual working environment and
in the end, help alleviate owner antipathy.

2.4.4 Resource Impacts

Private landowners are acutely aware that CBNG development can affect common
resources and are concerned that such affects may limit land uses, disturb the visual
appearance of the area, and might decrease the value of the land. Resource managers and
operators can address such concerns by developing appropriate adaptive management
plans aimed at minimizing resource impacts. Best Management Practices (BMPs) and
mitigation strategies are formulated by involved parties during the pre-planning process
to account for expected impacts. From a public relations perspective, operators then can
relate and discuss these strategies with the landowner to impart to them that preventative
actions are being developed in a conscientious and environmentally safe manner.

Discussion with landowners may also include a concise description of the planned
reclamation process for post-CBNG production activities. How will wells be abandoned?
Will utilities be removed or used for some other purpose? How will roadways be re-
seeded or returned to a natural condition? Does the owner want constructed
impoundments to remain in place for persona use? Would he/she prefer to have
roadways remain for access to previously inaccessible areas? It is aso important to
identify specific owner stipulations or requests. Genuine efforts by operators and
regulators alike to work with the owner to address and discuss issues promote an image
of understanding and competence for the devel opers.

2.4.5 Land Use Restrictions

Land use restrictions can be a consequence resulting from rapid CBNG development and
is aconcern for many landowners as well. Interaction between landowners and operators
can help develop acceptable methods and surface locations that minimize such
restrictions. For example, roadways can be reseeded so that grazing land is not
interrupted by roadways. Operators can work with the landowner to determine
reasonable produced water disposal options that work best for both parties. This may
include re-injection, retention ponds, treatment, or beneficial use including stock water
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tanks. In any case, landowner lease stipulations or surface use agreements that address
these issues can be negotiated prior to development to assure satisfactory conditions are
met for each party.

2.4.6 Special Interest Groups

Individuals within a specia interest group are typically diverse, but when acting together
signify common goals, concerns, and practices. Many specia interest groups have the
ability to sway landowner and community thoughts in one direction or another. For this
reason, interest groups have the opportunity to impress their concerns and viewpoints as
they relate to CBNG project issues on local communities.

Open dialogue between proponents of a project (i.e., CBNG companies) and interested
outside parties has proved valuable in the past (European Commission, 2002). A formal
consultation process with interested special interest groups is used to clarify proposed
actions and potential mitigation. More importantly open dialogue helps to create an
atmosphere of trust for those groups who typically believe that the environment or human
welfare is of no consequence to the devel oper.

2.4.7 Beneficial Uses

The heightened public awareness of CBNG production has largely triggered concerns
related to water, ranging from the basic framework of CBNG development that requires
the withdrawal of groundwater from targeted coa seams, to the potential wasting of high-
quality water resources. With the volumes of produced water from underground coal
seams expected to grow as CBNG development increases, effectively managing produced
water in an environmentally sound manner is essential to gain public acceptance.

The beneficial use of CBNG produced water represents a diverse water management
option, that when properly managed, can facilitate public support by providing additional
land uses. Recreational opportunity can be expanded by construction of fish ponds or
artificial lakes. Wetlands and wildlife watering facilities designed to enhance local
ecosystems are possible when suitable water is available. Options that best suit the
landowner or community vary for any given situation and is a planning step that should
be emphasized to the public not only to resolve concern, but as a viable option to enhance
the project area.

2.5 SITE SPECIFIC REVIEW AND BASELINE ANALYSIS

Site specific reviews and baseline analysis of the CBNG project area allow a producer to
identify existing conditions at a site prior to changes brought about by activities related to
CBNG development. Baseline anaysis of existing conditions allows operators to
categorize the origina state of the site, as well as facilitate the development of project
plans for surface use, water management, mitigation and monitoring plans, and cultural
resource and wildlife inventories. In addition to helping with the development of the
plans, establishing a baseline condition can benefit the operator later during mitigation
actions when the area is to be restored upon abandonment of the CBNG project. Other
factors to consider when evaluating site specific conditions can include expanding the
analysis beyond the immediate leased area and evaluating the local community and its
needs. In expanding the analysis, options for project planning may be identified such as
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providing produced water to off lease ranchers or to a local community municipal water
system.

A baseline analysis may include classification of the following parameters: surface water,
groundwater, soils, native vegetation, air, noise, roadwayg/traffic, visua resources,
present land use and utilities. The identification of the existing conditions for these
parameters benefit operators during monitoring that occurs during the life of the project,
at the time of field abandonment and restoration. A discussion of some of the potential
analysis associated with background studies for these parametersis discussed below.

2.5.1 Surface Water

The analysis of surface waters near a project area is typically important for a variety of
project planning aspects including: produced water management plans, surface use plans,
monitoring plans and surface use agreements. The analysis of both the quality and
quantity of the surface water can provide important data that could potentialy impact
different aspects of a CBNG project. Surface water quality measurements can provide
operators with information to determine the potential for discharging CBNG produced
water into surface streams while assuring TDML regulations or other local requirements
for discharge are satisfied. Surface water quantity data can serve as a critical component
to determine the assimilative capacity of receiving streams, as well as the affects of
increased flow rates on downstream conditions.

There are a number of surface water quality parameters that can be measured to
determine the receiving capacity of a surface water stream. The parameters vary from
watershed to watershed, as surface water quality issues typically differ from stream to
stream. For instance, in the Rocky Mountain region there are surface water streams that
are sourced by snow melt from the mountains and foothills. These streams are quite pure
(low Total Dissolved Solids [TDS] and Electrical Conductivity [EC]) and are diverted to
provide additional water to areas for activities such as irrigation water to rangeland.
Parameters such as TDS, EC, Sodium Absorption Ratio (SAR), and sodium are important
to quantify for thisuse. Other streams and rivers in the area may have critical fishing and
recreation concerns and parameters such as metals, temperature, pH, dissolved oxygen,
and TDS may be of more importance to quantify. In the Centra and Eastern United
States, surface water’s are typically lower in quality relative to the Western United States
and because of this, other parameters such as pH, DO, turbidity, and nutrients become
more important for TDML considerations.

2.5.2 Groundwater

The water that is produced in association with CBNG production has the potential to
interact with other groundwater sources. CBNG produced water that is extracted from
coa seams may have different concentrations of constituents relative to shallow surface
groundwater. In some CBNG areas the water from coal seams may be considerably
lower in water quality than local shallow drinking water aquifers, especialy when the
coals are located at depth (i.e., >1,000 ft ). In other CBNG areas such as portions of PRB
in MT and WY, the coal seam from which CBNG is being extracted is of equal or greater
quality than shallow drinking weter quality and may supply the local drinking water
aquifers. CBNG produced water can interact with local aquifers in a couple of ways, for
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instance: water from surface impoundments can infiltrate into shallow groundwater, and
water discharged into ephemera drainages can infiltrate into shallow groundwater. In
addition, if the coal seam aquifers are shallow and semi-confined, withdrawals from the
coa seams may drawdown hydrologically connected shallow aquifer levels. The quality
of both the produced waer and the water in the shallow aquifer determines if these
interactions result in increases or decreases to the water quality overall.

Determining the water quality of the local shallow aquifers, determination of water levels
and potentiometric surface conditions can benefit CBNG operators. The potential exists
in some regions for a hydrological connection between shallow subsurface groundwater
and coa seam aquifers. The hydrologic connection between these two aquifers is
unlikely within the immediate area of CBNG production however, as the potential for the
methane trap is reduced in this situation. Yet a hydrologic connection may exist within
the drawdown cone of influence of a large scale CBNG production operation, and
groundwater levels in the stellow aquifer system could be impacted by the production of
water associated with CBNG extraction. Determining the regional potentiometric surface
elevations in the area of a CBNG development can allow operators to monitor this
groundwater for drawdown impacts that may be related to CBNG extraction.

2.5.3 Soils/Topography

Understanding the local soil types and the surface topography are also important for
CBNG developers and may aid operators in making project planning decisions related to
surface use planning, produced water management and development of monitoring plans.
Soil type and surface topography can affect the decision process for surface use plans.

Highly erodeable soils and steep topographies can limit the number of options available
to CBNG operators for the construction of roads and facilities and add additional costs
associated with minimizing erosion. High clay soils can limit the discharge of produced
water or the ability to irrigate crops with CBNG produced water on these soil types.

Soils analysis that include soil salinity, soil K-factors, textures, slope, and permeability
can assist operators to determine the areas most suited for water management options and
identification of areas within the project that are least susceptible to erosional processes.

2.5.4 Native Vegetation

Identification and classification of existing vegetation (i.e. native, introduced, invasive,
and noxious) within the project area is beneficia to project development and restoration
planning. Lease stipulations on federal leases often require that any disturbed surfaces be
restored to pre-existing conditions with a limited number of noxious weed intrusions.

The identification of pre-existing conditions allows operators to mitigate impacts that are
derived from CBNG changes as opposed to previously unidentified existing conditions.
The identification of native vegetation may aso help identify species that are tolerant to
irrigation that is supplied with CBNG produced water and subsequently, allow for a more
wide spread use of water management options.

2.5.5 Air

The collection of air samples to establish baseline conditions may include the analysis of
particulate or dust and emissions of green house gases such as, methane, carbon
monoxide, carbon dioxide, nitrogen oxides, and sulfur dioxide. This baseline analysis
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assists operators when monitoring for changes to the local air quality that may be
attributed to CBNG operations during production. Many of the construction related
activities associated with CBNG production have the potential for the release of fugitive
particulate such as dust. Dust is also generated by vehicle traffic along unimproved two
track roads and gravel roads that are commonly used to access CBNG production areas.
Vehicle emissions, exhaust from compressor stations, drilling rigs, and generators can
also be sources for the release of combusted fuel emissions that can potentially degrade
local air quality. The collection of air samples prior to any construction related activity
or vehicular traffic can allow operators to establish baseline values to which subsequent
air sampling results can be compared. These initial values can help operators identify
areas of lower and higher air quality to establish appropriate design and facility location
plans.

2.5.6 Noise

Noise concerns related to CBNG activities can affect both wildlife and local
communities. The monitoring of noise levels in an area proposed for CBNG
development alows operators to establish baseline levels that can be used for planning
and subsequent comparison purposes. The identification of baseline sources of noise and
noise levels, as well as distances to wildlife habitat or loca communities, alows
operators to develop planning elements for monitoring noise levels, and develop
strategies for the reduction of noise from equipment such as, compressors, generators,
drill rig engines, and other machinery. An understanding of the local noise conditions
can facilitate location planning for CBNG related facilities as well as for other planning
strategies. These may include, the development of appropriate BMPs to reduce potential
noise issues for both wildlife or
local communities.

2.5.7 Visual

Visual resource issues often
relate to the disruption of scenic
viewsheds and the placement of
facilities or utilities in open view.
Operators can conduct visua
reconnaissance to identify areas
within a lease property where
local topography reduces visual
impacts as well as identify color
schemes that can be used to
reduce the visua impact of

facilities on the viewshed. CBNG wells located within the natural landscape to reduce
visual impact.

2.5.8 Present Land Use

The identification of present land uses in the area around a CBNG development field can
assist operators in determining project planning options that can include; surface use
plans, produced water management, and mitigation planning. The land uses within any
producing area may vary. In the Western United States, these often include rangeland,
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forest preserves, residential communities and farmland. Each of these different land uses
can require operators to vary their planning approach for development of CBNG facilities
and can provide opportunities for the beneficial use of produced water. In some
instances, existing land uses may require operators to vary production practices to avoid
impacts to existing land uses. The earlier these conditions are identified and subsequent
modifications are incorporated into the project plans, the more cost effective these
changes can be. For instance, rangeland and farmland provide considerable opportunities
for CBNG operators to supply high quality CBNG produced water if available for
irrigation and livestock watering. In addition residential areas and forest preserves can
cause operators to change the type of pumps that are used for CBNG extraction or may
alter plans for the construction of roadway and utility corridors in a single disturbance

passage.

2.5.9 Roads/Traffic/Utilities

The identification of existing access roadways and utilities can facilitate project planning
and help to reduce surface disturbances. Identifying local traffic patterns, speed limits,
and roadway weight restrictions can be used in the development of surface use plans,
assist in identifying areas for avoidance and identify roads or highways that may require
enhancement or redesign to accommodate CBNG traffic. In addition idertifying utility
locations can help reduce surface disturbances and costs associated with installing these
utilities for CBNG facilities.
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3 Best Management Practices

Environmental conditions altered by CBNG production practices have caused concern for
federal, state, and local regulatory agencies;, land and resource managers; industry;
landowners, and the general public. Rising public awareness and more stringent
regulations has increased pressure on those involved in the CBNG industry to develop
methodologies to accurately define specific areas of environmental risk, develop Best
Management Practices (BMPs), and mitigation strategies to aid in minimizing and
alleviating identified risks. As a result, development of sound BMP's and mitigation
strategies that facilitate resource development in an effective, timely, and
environmentally sensitive manner, have become increasingly important.

BMPs are defined as techniques, procedures, and sustainable strategic plans which are
generaly site specific, economically feasible, and used to guide management actions in
achieving desired outcomes. Implementation of BMPs can be used to reduce adverse
environmental effects or enhance beneficial effects resulting from CBNG operations.
Typicaly, available management options for BMPs are dictated by site-specific
characterigtics (i.e,, land and minera ownership, geologic and hydrologic conditions
[including depth of coal seams]|, soil types, local and regional wildlife issues, etc.),
project objectives, and applicable regulations. In any case, effective use of BMPs can
assure at a minimum, a basic level of maintainable environmental protection in a cost
efficient manner. Although BMPs are often derived from Federal, State, or local
standards, BMPs by definition do not constitute regulations and therefore, should only be
considered as a guidance tool for protecting foreseeable changes to resources.

Mitigation measures are closely associated with BMPs and are best described as
techniques, procedures, and sustainable strategic practices which are implemented upon
formulation of environmentally sound BMPs. Mitigation measures are site specific and
may vary depending on the type of disturbance, the degree of the disturbance, and the
requirements of landowners or other involved parties. These practices are often
implemented in phases or in a practica chronological order to ensure that the
disturbances of a specific phase of a project is linked with the appropriate measures to
maximize the efficiency and effectiveness of the mitigation (EPA, 2002c). As with
BMPs, the objective(s) of mitigation measures are to aid or aleviate the consequence to
various resources resulting from CBNG project operations.

Effective use of BMPs necessitates careful planning and coordination with federal and
date agencies, as well as between operators and landowners. From a functional
perspective, successful mitigation measures are the development of preventative or
beneficial plans, that when implemented, maximize the number and magnitude of
protected resources. As an example, immediately reseeding bare soils during construction
activities or after a project’s completion can help minimize erosion events that may occur
during seasona flooding. This practice can aso ad in the reclamation of native
vegetation, help prevent infestation of noxious weeds, reduce dust control issues, provide
additional lands for livestock grazing, provide suitable habitat and food resources for
certain wildlife species, and control sediment run-off to nearby water systems. With this
cost effective and flexible approach, the quantity and quality of protected resources can
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be enhanced to meet or exceed expectations of affected landowners, resource managers,
and public agencies.

To further augment the effectiveness of BMPs, many employers are now providing
mitigation specific training to employees. The training opportunities assure that
employees are proficient in contemporary, as well as traditional techniques, which
include; dust and noise control, hazardous waste reduction, seeding, and construction
“footprint” minimization. With this approach and minimal investment employers can
help protect vulnerable resources while at the same time, maintain a high level of project
efficiency.

There are many aspects of CBNG exploration and development that present unique
challenges to resource managers, landowners, and State and Federal agencies. BMPs and
mitigation measures specific to the CBNG industry have been developed, as an example,
by the Bureau of Land Management (BLM), the Montana Board of Oil & Gas
Conservation (MBOGC), and others to identify resource issues, provide guidance for
potential mitigation strategies, and to further enhance related beneficial uses. Within
these documents implementations of measures to mitigate effects are generally presented
as procedures based on industry or activity related issues specific to the CBNG
production. The activities have the potentia to both negatively affect or enhance
individual resources.

The discussion below redirects this approach by focusing on resource specific issues, as
well as resource-specific mitigation strategies that can or are required to be implemented
to minimize disturbances to the resource. It is hoped this approach can help better define
and clarify CBNG related resource issues in a manner that benefits landowners,
operators, and federal or state agencies. This concise discussion should not be considered
exhaustive since additional measures may also be identified during CBNG devel opment
or in aNEPA process.

3.1 BENEFICIAL USE

During the production of CBNG, groundwater is extracted from coal seam aquifers to
facilitate the release of methane gas trapped under hydrostatic pressure. Development of
new CBNG fields typically generate large volumes of water that may represent an
opportunity for operators to provide themselves, the landowner, and nearby industry with
water that does not result in the waste of this resource. The ability of aCBNG operator to
provide CBNG produced water can provide unique and substantial benefits.

The water produced from CBNG wells varies from very high quality (meeting state and
federal drinking water standards) to low quality, essentially unusable (i.e, TDS
concentration up to 180,000 parts per million). Currently, the management of CBNG
produced water is conducted using various water management practices depending on the
quality of the produced water. In areas where the produced water is relatively fresh, the
produced water is handled by a wide range of activities including direct discharge,
storage in impoundments, livestock watering, irrigation, and dust control. In areas where
the water quality is not suitable for direct use, operators use various treatments prior to
discharge, and/or injection wells to dispose of the fluids.
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The use of CBNG produced water for beneficial use represents a flexible and valuable
approach to utilizing an important resource by providing benefits to operators, land
owners, and in some cases the general public. The quality of the produced water, the
surrounding environmental setting, operator and landowner needs, and pertinent
regulations, often dictate the water’s designated use. In most cases certain aspects of
development can benefit either by practical resolution or by satisfying public requests or
needs. Potential beneficial uses for CBNG high quality produced water has been
integrated into the following resource discussion, when applicable, to provide the reader
with a practica understanding of this mitigation approach. For more information on
beneficial uses for CBNG produced water refer to: CBNG Produced Water: Management
and Beneficial Use Alternatives, GWPRF, 2003, in cooperation with BLM and the
Department of Energy (http://www.all-[lc.com/CBNG/BU/index.htm).

3.2 CoMMON RESOURCES

3.2.1 Air Quality

The 1990 Clean Air Act is a federal law that establishes nationwide limits on how much
of a pollutant can be in the air. This act is to ensure that Americans have the same basic
health and environmental protection with respect to the air they breathe. Under this Act,
states are responsible for implementing the law; since pollution control problems often
require special understanding of local industries, geography, housing patterns, etc. The
law alows individua states to require nore stringent pollution controls, but does not
allow for weaker pollution regulations. Figure 3-1 shows the Class | areas in the Rocky
Mountain region as designated by the Clean Air Act. Class | areas are generaly major
parks and wilderness areas over 6,000 acres, where pristine air quality and scenic vistas
are integral features.

Excessive air emissions resulting from CBNG development vary for any region since
pollutant transport is affected by the magnitude and distribution of pollutant emissions, as
well as local topography and meteorology. Although air quality changes from the CBNG
industry can be localized and short-term in duration, appropriate mitigation could
eliminate potential long-term air quality affects and conciliate concerns raised by
involved parties. Exhaust from construction activities, aong with air pollutants emitted
during operation (i.e., compression) may be expected to cause some air quality changes.

Dust from construction activities and standard travel of personnel and equipment over
unpaved roads has the potential to ater air quality and create a nuisance to those traveling
or living in these areas. The use of high quality CBNG produced water (low SAR) for
dust control offers multiple benefits from an environmental viewpoint, including the
prevention of air quality concerns and the loss of surface soils. Possible applications of
produced water for dust control include use on lease roads, other unpaved roads in the
development area, and various construction sites where surface disturbances due to
CBNG development exist.

Applying seed or re-vegetating bare soil areas is another successful measure that is used
to minimize dust emissions, as well asto protect soils, and reduce erosion. The benefit of
re-seeding bare areas far out ways nanagement and monitoring costs and should be
looked on as a necessity, rather than an option. This measure not only aids in the
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reduction of fugitive
dust emissions, but
facilitates the health and
abundance of native
vegetation, helps prevent
the infestation of
noxious weeds, may
provide additiona lands
for livestock grazing and
wildlife habitat and, can
control sediment run-off
to nearby water systems
resulting from erosion.

Compressor engine
emissions are another
source of air pollution
commonly associate
with CBNG
development. Emissions
from compressor engines
would have an
appropriate  level  of
control determined by
the applicable air quality
regulatory agencies
during a mandatory
preconstruction  permit
process. Some of the
measures employed to
control emissions may

include, limiting the
number of field
COMpressors,  requiring

the use of electric-
powered compressors or
the use of Best Available
Control Technology to
reduce the nitrogen
oxides emission rate.

As with any BMP, site
specific conditions may
dictate which BMP

strategy is best suited to address and mitigate potential air quality changes. Common
practices that could be applied to a BMP program to control air quality issues are listed

below.



Avoidance of surface construction on soils susceptible to wind erosion

Use of dust inhibitors as necessary on unpaved collector, local, and resource roads
to minimize fugitive dust emissions

Avoid specific geographic locations susceptible to excessive winds

Use soil erosion control techniques when bare ground is temporarily or permanently
exposed

Install pollution control equipment on field and sales compressors
Install catalytic converters on heavy machinery to minimize air pollutants
Enclose painting operations, consistent with local air quality operations

Properly store materials that are normally used in repair such as paints and solvents

3.2.2 Cultural Resources and Paleontological Resources

Cultura resources are best described as material remains of, or the locations of past
human activities, including sites of traditional cultural importance to both past and
contemporary Native American communities. The existence of cultural resources within
a specific location is determined through examination of existing records, field surveys,
and subsurface testing of areas that are proposed for disturbance on federa and state
lands. Section 106 of the National Historic Preservation Act (NHPA) requires an
inventory of cultural resources if federal involvement is present either in terms of surface
or minera estate, federal funds, federal grant, or federa license. The BLM has aso
identified survey standards that should include approved plans for avoidance when
resources are discovered. In addition, State Historical Preservation Offices (SHPO)
maintain a register of identified sites, as well as sites that are listed or eligible for listing
on the National Register of Historic Places (NRHP).

Unidentified cultural resources could potentially be affected by surface and subsurface
activities that involve the use of heavy equipment (road construction, well drilling, pad
construction, pipeline and utility placement, etc.) that ultimately change the natura
landscape of an area. As such, the most sensible and preventative measure to protect this
resource is to properly identify Hstoric or pre-historic locations and more importantly
avoid or relocate project facilities in these areas when feasible. This point is enforced by
Federal mandate. Federal and state laws require the performance of surveys prior to the
commencement of corstruction or other surface disturbing activities as well as prohibit
land usage when an area is designated for conservation use, public use, or sociocultural
use.

In the rare event when exploratory or development procedures unearth previously
undiscovered resources, enforceable mitigation would require that work be stopped in the
area of discovery until an evaluation can be preformed. When appropriate, consultations
would be conducted with the SHPO, tribal historic preservation officer and/or Advisory
Council on Historic Preservation. Appropriate and responsible action would be
determined by these agencies and coordinated with operators and/or landowners.
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In most cases, ingdruction on procedures to follow incase previously unknown
archeological resources are uncovered during construction would constitute an important
element of the BMP. This may include; informing operators of the penalties for illegally
collecting artifacts or intentionally damaging archeological sites or historic properties,
instruction onrehabilitation of buildings or structures, minimizing equipment traffic, and
restricting placement of equipment and material staging areas near known archeological
resources (National Park Service, 2002).

Paleontologic resources consist of fossil-bearing rock formations containing information
that can be interpreted to provide a further understanding about any given location’s past.

Surface occupancy is prohibited within paleontological sites on BLM project lands unless
it can be demonstrated that the paleontological resource values can be protected, or
undesirable disturbances can be mitigated. BLM provides guidelines for notifying and
mitigating damage to paleontological resources discovered during oil and gas
construction activities. Limitations include restricted use of explosives for geophysical
exploration, monitoring requirements, and work stoppages for discovered damaged
resources. As with Cultural Resources, investigative surveys to identify this resources
and/or avoidance are typically considered the most effective mitigation to prevent
damage.

3.2.3 Geology and Minerals

As dtated earlier in this document, it is important to recognize that geology and minera
resources are directly associated with coal deposits. CBNG gas is generated within the
coa deposits under both thermogenic (heat-driven) and biogenic (microbe-driven)
conditions. The magnitude of the CBNG resource is determined by coal type and volume;
and the location of coa seams, which coincide with the location of CBNG resources.
Existing BLM regulations alow for the production of CBNG, but dictate that
development be conducted in a manner that conserves these other resources present so
they are not wasted.

The selection of an appropriate BMP to minimize alterations to these resources depends
greatly on local site conditions and usually consists of a collection of practices. Well
gpacing and field rules are established to maintain the integrity of surface formations
while at the same time aiding in the efficient production of hydrocarbons. Drilling and
completion practices, such as steel casing and cementing, stabilize the well bore
dramatically and reduce the opportunity for hydrocarbon migration. In addition, certain
operator practices can reduce surface disturbances as well. Sharing access roads, flowline
routes, and utility line routes minimize surface disturbances and in certain circumstances,
constructing multiple well pads and production facilities on the same pad can be
implemented to consolidate work disturbing operations.

BMPs with a hydrologic component (e.g., storage ponds or impoundments) can directly
effect geologic resources and require planning. When designed properly, however, they
can be utilized to help control soil erosion and sedimentation ocurring from rainfall
events, as well as provide benificial use. State engineering offices or related agencies
often provide specific construction guidelines for impoundments. These guidelines can
dictate preventative elements in their design that may include topgraphic restrictions
(dope), water right permitting requirements, and specific benificial use limitations. As an
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example of benefical use, the Montana Department of Environmental Quality considers
CBNG produced water to be unaltered State water and therefore; does not require
permitting if the water meets certain water quality standards. Under a current proposal,
this high quality water could be used specificaly for livestock or wildlife watering and
would have minimum impact to geological or minera resources.

Reclamation practices to re-establish local landscapes are considered an integra BMP
component during the production and abandonment phases of CBNG development. They
are aso required by the BLM. In most cases operators, along with landowners should
discuss development and reclamation plans to reach a common agreement. This process
ensures that acceptable guidelines and objectives are established to satisfy regulatory
stipulations, as well as provide suitable guarantees for the landowner. From a functional
and aesthetic perspective, re-seeding disturbed areas, such as well pad locations or road
systems, restores the visual appearance of any disturbed location, and resolves or
prevents local erosion and climatic (i.e., dust control) issues. “No Surface Occupancy”
stipulations could also be utilized on new oil and gas leases, which are issued for lands
that have existing coal |eases to prevent additional disturbance.

3.2.4 Hydrological Resources

CBNG production can produce large
volumes of water that can affect both
ground and surface water when the quality
of the water is low. Generaly, water
guality in a certain watershed varies, but
in many cases is dependent on the volume
of water present and the season. During
times of high flow, streams receive large s
volumes of runoff water; while during A%
times of base-flow, streams receive little
runoff and are supplied primarily by
groundwater. High-flow periods
correspond to the seasonal influx of
relatively high-quality, low-SAR surface
water typically associated with spring
snow-melt and early summer rains. Base- - - :
flow periods correspond to periods of CBNG Supplied Impoundment, Powder River Basin,
scarce surface water during the winter ~ Montana

when streams are fed only by the influx of lower quality, high-SAR groundwater from
shallow aquifers.

I;I - et = e
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When groundcover is broken it exposes soil to wind and water erosion, leading to
suspended sediment being deposited in bodies of surface water. Artificial impoundments
can cause water infiltration into the soil and migration into surface water, and accidental
releases of wastes can migrate into water bodies. These issues are of particular
importance to residents. As a result, implementation of water management alternatives is
in the forefront of CBNG development.
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Current protection of hydrological resources primarily focus on maintaining beneficia
uses for the produced water; although water well, and spring mitigation agreements are
often used to facilitate the replacement of groundwater lost to drawdown.

New technologies or strategies for CBNG produced water are continualy being
developed and are responsible for reshaping the way landowners and operators think
about beneficial use and resource protection. Current water management strategies
include using the water for certain job specific needs(e.g., dust control) or to supplement
other water related activities (i.e., irrigation, impoundments, livestock watering, industrial
use, and in some cases, potable water use).

In areas where there are distinct wet and dry seasons BMPs may vary during the seasons.
During the wet seasons water is abundant and available in both surface streams and
groundwater supplies. During the dry season water supplies are often depleted leaving a
demand upon available water supplies. In these areas, water is captured from surface
streams and other sources, and then stored in permeable aquifers for use during the dry
season to ensure that this resource is not wasted. The storage of produced water for future
use could be accomplished through the use of Aquifer Storage and Recovery (ASR), a
proven technology. In the case of CBNG, large quantities of produced water could be
stored in depleted aquifers or coal seams where the gas resource has been depleted. ASR
provides water storage at lower cost than traditional surface storage methods while
functioning in amanner similar to a traditioral surface reservair.

Another management option for produced water is impoundment use. The impoundment

of CBNG water is the placement of water produced during operations at the surface in a
pit or pond. There are a variety of ways in which operators can impound produced water

at the surface. Impoundments can be constructed on or off channel, and the regulatory
authority in some states varies based on whether the impoundments are off or on channel.
On channel  impoundments —are Figure 3-2: Off-Channel mpoundment Pond
typically more strictly regulated based e

Oynp theypotenti a foy p?)?nt and nom Schematic Diagram of Off-Channel Pond Bej”“ J
point source discharges to surface
waters.  Figure 3-2 is a schematic gand Stoflp
diagram representing an off-channel
impoundment. The impoundment of
produced water can be used as part of

a water management plan to provide a Alluvium
variety of disposal options and benefits - m
to both the lease operator and

landowners. The options depend on (_Coal N
ste-specific conditions such as, the o sor)
quality of produced water, soil type, m
current and future land use, and certain
terrain factors. Under the right set of regulatory conditions, including water right or
NPDES requirements, CBNG supplied water could be used to sustain fish ponds, wildlife
watering facilities, small recreational ponds, and utilized in retention ponds to restore
depleted aquifers.
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The impoundment of water can be performed in any area where there is sufficient
construction space. In areas with limited rainfall or drought conditions, impoundments
could be used to recharge groundwater in shallow alluvial and coal seam aquifers to
provide livestock and wildlife water or for the storage of water prior to irrigation.
Impoundments can be constructed to provide a single management option or a
combination of management options including: livestock and wildlife watering from
wetlands, fisheries ard recreational ponds, recharge and evaporation ponds or other
combinations.

3.2.5 Lands and Realty

Potential land use issues resulting from CBNG development primarily consist of conflicts
between conventional oil and gas activities and other uses of property, such as
agriculture, residences, and coal mines. New realty authorizations for major gathering
lines, major transportation lines, and power lines, for example, affect rightsof-way
(ROWSs) and land segmenting. The development of oil and gas resources affects
agricultural production by taking land out of production, and by potential soil
contamination from drilling and production. Soil contamination could result in loss of
vegetation, reduced crop yields, or reduced acreage available for livestock grazing.

Proper surface selection and facility arrangement minimizes and mitigates surface
conflicts and avoids unnecessary surface uses that would require additional reclamation,
special operating procedures, or other restrictions that could be avoided. Geo-referenced
gpatial data depicting proposed facility locations, well locations, roads, pipelines, power
lines, impoundments etc., is currently being utilized to mitigate potential surface
conflicts. Locations in areas with a potential for high surface run-off, with increased
erosion potential or in the flood plain of surface drainages could dramatically alter lands
and thus, mitigation efforts. Avoidance of steep dopes, unstable soils, and locations that
block or restrict natural drainages are successful tactics being implemented by operators
to reduce surface aterations.

Another surface related issue involves removal of native vegetation, particularly in those
areas where vegetation may be difficult to re-establish. Bare soils are susceptible to
erosion and as a mnsequence, can lead to sediment build-up in loca water systems, or
result in negative alteration to the pre-existing topography. In situations where vegetative
removal is necessary, reseeding should be performed immediately after development or
as soon as possible during operations. This may aid in the reclamation process and halt
future surface disturbances. BLM provides seeding guidance when disturbances of this
nature occur on federal lands (see Wildlife and Vegetation later in this section).

3.2.6 Livestock Grazing

CBNG development only requires a small area for equipment (i.e.,, lands for well pads
and compressor stations) and therefore is relatively compatible with the foraging
characteristics of livestock. Some changes to rangeland are expected however, and can be
compensated for by appropriate mitigation. Loss of vegetation for livestock grazing, the
disruption to livestock management practices, and loss of grazing capacity from
construction of well pads and roads are some of the expected disruptions. Mitigation
strategies that affect livestock grazing are often the result of coordination between the
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landowner and operator and serve to provide basic, sustainable practices which can help
protect cattle, sheep, horses, and associated structures, such as watering ponds or fences.

The availability of produced water from CBNG activities could generate additional lands
available for grazing, especialy in arid regions. There are estimates that, on average,
cattle consume 11.5 gallons of water per day. Governmenta standards for livestock water
are less restrictive than potable water and would allow for the use of lesser quality CBNG
water for this purpose. Early coordination and cooperation between area CBNG
operators, landowners, and local ranchers on the potential uses of produced water could
prove beneficial for involved parties. This practice is currently being implemented in
portions of Montana through the use of stock tanks made from old heavy equipment tires
such as the one depicted in the photo in Figure 3-3. In some cases, ranchers would be
responsible for obtaining water rights for the use of produced water.

The following list provides additional BMPs
that can help protect livestock and their
rangeland:

Repair or replace damaged or
displaced facilities such as fences or
gates according to landowner
requirements.

Minimize project-related construction
equipment and vehicle movement
except on specific access roads to
avoid disturbance of grazing land.

Clearly define stipulations and
responsibility for fence, gate, and Figure 3-3: Recycled Tire Stock Tank, Designed for
cattle guard maintenance and for Livestock Use

noxious weed control and incorporate

into the planning process.

Develop a reclamation plan for areas that have been disturbed during production,
and specify techniques for reclamation of well pads, pipeline rights-of-way, and
roads.

Locate facilities to avoid or minimize changes to livestock waters.

3.2.7 Recreation

Recresational areas are a vital component for communities nationwide and require close
management to assure their protection. CBNG related surface disturbarnces involving the
use of heavy equipment for road construction or well drilling constitute a potential risk to
this resource by changing the natural landscape. These types of construction activities
could affect hiking, fishing, hunting, etc, as well as infringe on the solitude and rural
characteristics of the area. Other activities such as increased travel, and vandalism
resulting from access improvements, wildlife displacement, and increased erosion could
also potentially affect recreational aress.
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To prevent these potential disturbances to the extent possible, BLM has established
stipulations that protect recreation areas. Specifically BLM has established such
stipulations in areas receiving concentrated public use and in areas with reservoirs
containing fish. Many states have also established stipulations for protection of recreation
areas including prohibiting activity near streams, ponds, lakes, or other water facilities.
Other possible mitigation strategies include coordinating the timing of exploration
activities to minimize conflicts during peak periods of use.

The availability and volume of CBNG produced water could be managed in a way to
supplement, or in arid regions, create recreational opportunities for nearby communities.
According to the secord national water assessment by the United States Water Research
Council, less than one-fourth of the surface waters in the Continental United Stats are
accessible and useable for recreation because of pollution or other restrictions (Harney,
undated). The construction of artificial lakes supplied by produced water could
potentially have widespread use depending primarily on available lands, water volume
and quality. Many areas of the country are overwhelmed with overcrowded or limited
recreational facilities as a result of overpopulation and urban encroachment. The
development of artificial lakes could provide additional recreational opportunities within
these areas, while at the same time promoting community involvement and habitat
improvement.

The addition of a large water body to an ecological community could provide additional
habitat for resident and migratory birds, including waterfowl, and possibly provide
resting and nesting sites for raptors (Bryan et al, 1996). An increase of waterfowl
populations in the area could help support the local hunting community and potentially
deter illegal hunting due to limited population sizes. The lake would effectively function
as a watering pond or wetland system, potentialy increasing wildlife ranges and
populations as a result on an increase to the overall dynamics observed by the loca
ecosystem.

3.2.8 Social and Economic Values

The effects of CBNG development on the socio-economics of any community is a
dynamic issue which differs at the community and individual level. Influences to social
conditions would include changes in employment and population, changes in the services
provided by governments, the effects of drilling and related activities on rura lifestylesin
the project area, changes in levels of traffic, noise, visua resource alterations, and
psychological stress levels, and the effects of population change on local housing,
schools, and services.

Options to mitigate socioeconomic concerns can typically be performed as a case-by-case
procedure, since varying aspects of this resource are often difficult to predict or are
intrinsically linked with other resources or primary community industry(s). The most
pragmatic solution would be to resolve issues by evoking public participation to
determine appropriate mitigation strategies or more importantly, approaches to maximize
community benefits. Meetings to instruct and inform the public of proposed actions are
one way to accomplish this task.
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3.2.9 Soils

Changes to soils and the ensuing consequences have been well documented with regards
to the oil and gas industry and as a result, many preventative and economically feasible
measures have been developed to dea with these changes. Changes to soils from CBNG
activities could occur from various facets of exploration, construction, operation, and
abandonment processes. These changes include soil compaction under disturbed areas,
such as well sites and lease access roads, soil erosion in disturbed areas, and chemical
influences from spills of liquids. Some changes are unavoidable, such as those resulting
from the construction of well sites. Reclamation of construction activity disturbances
should proceed soon after the completion of construction.

A healthy soil can absorb storm water, filter sediment, and reduce irrigation and fertilizer
needs (Field and Engel, 2003). Changes to soils resulting from CBNG related practices
can affect multiple resources and as such, justifies serious consideration when devising
appropriate management practices. In general, soil erosion is a gradual process that
occurs when the actions of water, wind, and other factors deteriorate the land into an
unproductive and in some cases, hazardous state. Application of BMPs to control such
problems is dependent on proper evaluation and planning, and may include
considerations such as, organic matter content and nutrient levels, mulching, topography,
soil testing, and native plantings.

An example of an effective BMP to control erosion is to keep water from accumulating
on road surfaces. Fast-moving water can easily erode soil from road surfaces and ditches,
but can be controlled by dispersing runoff into vegetation and ground litter (lowa
Department of Natural Resources, undated). Roads can be designed to keep the surface
dry, while at the same time maintaining a certain level of structural integrity. Insloped
roads should contain adequate drainage, whereas out-sloped roads, which are less
expensive to construct and maintain, should be designed for moderate gradients and
stable soils (Iowa Department of Natural Resources, undated).

Sail changes have been well documented allowing for development of many preventative
measures. The list below provides some of these measures.

V egetation should only be removed when necessary
Drill seeds into the ground
Reduce timber cutting

Control increases in turbidity and suspended sediments to the maximum extent
practical by using berms, dykes or impoundments

Areas with steep topography should be developed in accordance with the BLM
Gold Book (USDI and USDA 1989) requirements

Federal leases with slopes in excess of 30 percent may be required to obtain
approva for occupancy from the BLM based on mitigation of erosion, surface
productivity after remediation, and mitigation to surface water quality

Riparian zones should be protected by federal lease stipulations and permit
mitigation measures
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In areas of construction, topsoil may be stockpiled separately from other materia,
and be reused in reclamation of the disturbed areas

Surface owners or surface lessee should be consulted regarding the location of new
roads and facilities related to oil and gas lease operations

Unused portions of the drill location may have topsoil spread over it and reseeded
Construction activities may be restricted during wet or muddy conditions

If groundwater is encountered in shallow or near shalow surface materials during
drilling, onsite fluid pits should be lined

During road and utility construction, surface soils can be stockpiled adjacent to the
sides of the cuts and fills

Stream crossings should be designed to minimize soil disturbances and to minimize
impedances of stream flow

Erosion control measures are to be maintained and continued until adequate
vegetation cover is re-established.

3.2.10 Solid and Hazardous Wastes

In general, hazardous waste is a material or combination of hazardous materials that are
no longer useable and are regulated by the Resource Conservation and Recovery Act of
1976 (RCRA). RCRA hazardous materials programs are designed to protect public health
and environmental resources from improper disposal or releases of regulated materials.
These programs assure future hazardous substance risks, costs, and liabilities on public
lands are minimized. On Federal lands BLM is responsible for releases of hazardous
materials and requires notification of hazardous materials to be used or transported on
public land. Typica solid wastes generated by drilling related procedures are considered
RCRA-exempt waste and can be disposed of in loca landfills. The largest volumes of
exempt waste generated from drilling activities are drilling mud and cuttings. Classified
RCRA waste, such as paints would be disposed of in accordance with applicable
regulations.

Waste minimization on CBNG development sites is limited because waste volumes are
primarily a function of activity, age, and state of depletion of a producing site (American
Petroleum Industry, 1989). Nevertheless, mitigation planning should include proven
practices to reduce waste to the extent practical. The mitigation of solid and hazardous
waste consists primarily of disposing of wastes according to federal and state regulations.
Other mitigation activities include leak detection or monitoring system for hydraulic and
lubricating systems, construction of secondary containments, and drilling mud retention
ponds. The mitigation of accidental spills and releases involves the clean up and reporting
of spillsin accordance with an approved Spill Prevention Control and Countermeasures
Plan and any applicable state regulations. In addition site clearance surveys should be
conducted prior to surface disturbance commencement.
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3.2.11 Visual Resource Management

Visual resources are visual features that include landform, water, vegetation, color,
adjacent scenery, uniqueness or rarity, structures, and other man-made features.
Alterations resulting from oil and gas exploration and production activities occur locally
on a case-by-case basis as native vegetation is disturbed and small structures are erected.
Exploration may involve minor visual changes from clearing operations for access to
exploratory sites. The majority of these changes result from access road construction, site
construction, drill rig operations, and onsite generator use. Short-term visua changes
occur where construction and drilling equipment are visually evident to observers. Long-
term alterations may occur from construction of roads and pads, installation of facilities
and equipment, vegetation removal, and change in vegetation communities. These could
produce changes in landscape line, form, color, and texture.

The USDA Forest Service recognizes special management zones surrounding riparian
resources. For example, the Superior National Forest in Minnesota designates a 200- to
300-foot forest buffer, which is managed to optimize riparian resource values (Jaakko
Poyry Consulting, Inc., 1993). This management option can easily be applied to visual
resources and in specific situations, coupled together with riparian or recreationa
resources to consolidate management efforts. Retaining a visua timber buffer could help
isolate CBNG-specific visua impairments such as, compressor stations or well pads,
from local communities, highway travelers, and nearby recreational areas. Proper
identification of timberlands play an important role in implementing this strategy. Due to
the associated low costs and the flexibility of this strategy, successful implementation is
often feasible.

Federally authorized projects are recommended to undergo a visual assessment to comply
with aesthetic requirements (BLM 2003a/b). Typically, sensitive areas include residential
areas, recreation sites, historical sites, landmarks or topographic features, or any areas
where existing visual quality is valued. Measures to minimize disturbance include
designing compressor stations to blend into the background, landscaping options, and
painting to camouflage the above ground equipment. Power lines and pipelines can be
placed underground and wellheads camouflaged with landscaping or vegetation.
Facilities on BLM lands require ample screening from highways or camouflage to retain
basic elements of form, line, color and texture of the landscape (BLM 2003a/b).

3.2.12 Wilderness Study Areas

To the extent practical, BLM leasing restrictions are designed to protect Wilderness
Study Areas (WSA). As such, the nost reasonable practices to minimize disturbance is
avoidance. BLM has implemented this type of strategy by identifying WSA policies that
prohibit leasing of these lands for resource extraction. Such policies can be supplemented
by collaborative partnerships among federal and state government agencies, local
governments, business communities, volunteers, user groups, educational institutions,
and individuals in the private sector to achieve management objectives and implement
these guidelines (BLM, 2000).
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3.2.13 Wildlife and Vegetation

Stipulations to perform wildlife surveys to assure responsible actions are taken to protect
listed species associated with lands owned by the federal government and/or with projects
which involve federal participation is an important element of any wildlife BMP. These
stipulations are mandatory for federally owned (including federal split-estates) or
federaly funded projects (BLM 2003a/b). The management practices and identification
of dtipulations, for split-estates, are the responsibility of the BLM. If development
practices occur on private lands, landowners, along with operators, are not bound by
these same stipulations from a legal perspective even though they are till considered
accountable for actions affecting state or federaly listed species. Wildlife regulations are
complex and vary depending on geographic location, state and federal involvement, land-
usage, and species distribution. In any case, wildlife surveys are a critica component of
any mitigation strategy as they help identify listed species and aert operators and
landowners of areas or habitats which should be avoided.

Wildlife surveys and inventories are used to identify fish and/or wildlife populations,
their habitats, and other associated parameters such as home ranges, biodiversity values,
and habitat usage. The inventory and monitoring of the abundance and distribution of
wildlife species are essentia in addressing development disturbances that pose threats to
the effective and sustained management for protected, as well as common species.
Monitoring programs provide the basis for formulation of adaptive wildlife management
plans that document mitigation objectives and outline how each is to be implemented.
Management issues relating to degree of human disturbance, conservation, management
constraints, local communities’ interests, and development are influenced by the resource
availability and abundance over time.

A comprehensive biota database ensures that the full ranges of species utilizing the
project area are identified as well as the time of year in which they are most likely
present. This information can then be extrapolated and used as a strategy tool by wildlife
biologists or resource managers to predict the degree of change(s) for specific species.
With this inventory strategy, proper identification of fish, wildlife, and botanical species
in the area helps those involved identity species-specific critical resources and plan for
appropriate mitigation.

CBNG development triggers Section 7 and/or Section 9 of the Endangered Species Act if
environmenta alterations are planned and if those alterations pose a potential threat to
endangered species and their habitat. Section 7 of the Act directs federal agencies to
manage projects in a manner that does not jeopardize the continued existence of listed
species or modify their critical habitat during any federally authorized project. Section 9
identifies prohibited actions and outlines litigation authority for the FWS. Prohibited
actions defined in this Section are extensive and require review to insure planning
strategies are consistent with the law. In addition, identified sensitive species on federal
lands are protected under the BLM Sensitive Species Policy (BLM Manual 6849).

Section 7 of the Endangered Species Act is not applicable to project related actions taking
place solely on private lands. However, under Section 9 of the Act, operators or land
owners still need to assure prohibited violations are avoided (i.e., negative or deleterious
disturbances to listed species is prohibited). From a regulatory perspective, actions on
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private lands do not require performance of wildlife inventories, but as stated above,
disturbances to threatened or endangered species could trigger Section 9 of the act, and
subsequent law enforcement penalties from the FWS. To avoid such situations, the FWS
service recommends incorporating wildlife inventory regquirements into mitigations plans
or at a minimum, assuming listed species inhabit the area.

In some cases, exemptions to Section 7 of the Endangered Species Act may apply if the
FWS establishes “reasonable mitigation and enhancement measures, including, but not
limited to, live propagation, transplantation, and habitat acquisition and improvement, as
are necessary and appropriate to minimize the adverse effects of the agency action upon
the endangered species, threatened species, or critical habitat concerned.” This point
alone establishes the importance of developing efficient and sustainable BMPs.

Practices to minimize alterations to habitat or natural activities can be very challenging
and in some cases overwhelming, since the dynamics of any environment vary from
region to regionand may change over time. In any case, wildlife management options are
directly related to project-specific procedures and the findings of wildlife surveys. It is
the responsibility of operators to submit work plans prior to the initiation of project
activities to assure proper planning and if applicable, subsequent mitigation. Provided
below is a listing of potential mitigation measures that could be used in a project plan to
minimize disturbances to wildlife and their habitats. This list should not be considered all
inclusve as wildlife mitigation measures are generally species specific and are
continually being revised as more information is collected.

No surface occupancy or use within 0.5 miles of known nests or riparian nesting
habitat to minimize disturbances to nesting bald eagles.

Surveys should be made for prairie dog
towns within the roadway corridor and pad
sites. If prairie dog colonies or several of the
other indicators are found, FWS survey
protocol for mountain plover should be
followed. Construction activities should be
avoided during breeding periods to alow
nesting mountain plovers to establish
territories.

Surface occupancy and use is prohibited
within 1/4 mile of wetlands used by nesting
interior least tern during exploration. This
stipulation would minimize disturbances to
interior least tern.

Construction of facilities or roadways that
disturb migration routes of terrestria
wildlife species should be avoided, unless
construction activities can be scheduled in a
manner to minimize disturbance. Figure 3-4: Raptor Safe Utility Pole
Photograph: Wyoming Game and Fish
Department
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Overhead electric lines can threaten birds such as raptors or waterfowl and may
impair visual resources. Buried electric lines can prevent such incidents and be as
cost effective as pole-mounted lines when utility corridors are utilized. In situations
where pole- mounted lines are the only feasible or best option, the use of raptor safe
poles should be incorporated into the mitigation strategy (Figure 3-4).

Remote monitoring of field data can help reduce traffic volume and the possibility
of wildlife collisons. This type of monitoring may also decrease habitat
defragmentation and sediment load to nearby water systems resulting from erosion.

Use existing water structures including, reservoirs, impoundments, or stock ponds
to dispose of water. This action helps avoid unnecessary disturbances to other areas,
while possibly benefiting landowners or wildlife. Impoundments could be used as
wildlife watering ponds or used for recreational or fish ponds by the local
landowner.

Construction of roadways in natural settings can affect multiple resources including
wildlife. Reclamation of roads to pre-existing conditions upon completion of the
project should be clearly defined within the project plan.

As a beneficia use, nontreated CBNG produced water is currently being used to sustain
privately owned fishponds in some states, including Wyoming. Water quality levels have
been sufficient to support healthy populations of rainbow trout, blue gill, small-mouth
bass, etc. The State of Wyoming discontinued fish stocking programs in certain ponds
due to a general lack of available water needed to sustain the system. CBNG produced
waters are now being beneficially used to supplement these ponds, alowing for
continuation of the State' s stocking program.

Disturbances to native vegetation resulting from CBNG activities may require a case by
case evaluation to determine strategies to minimize the effected area. In general, pockets
of vegetation may be lost to roads and drill sites, as well as other construction related
procedures. Proper mitigation strategies should be based on area vegetative inventories to
determine the presence of threatened, endangered, and regional sensitive species.

As directed by BLM or survey findings, operator plans should be adjusted as appropriate
to avoid disturbances to federally listed species or state species of concern. Sensitive
habitats including wetlands and some riparian areas are also protected from direct
disturbance under current stipulations on BLM land that restrict surface occupancy. In
such cases riparian vegetation or other sensitive habitats should be avoided. When
drilling sites are located in or at the head of drainages, drill sites and access roads may
add sediment to streams and wetlands. Channel degradation may also occur. Heavy
sediment loads or severe degradation would affect riparian vegetation. Roads and
facilities are supposed to avoid sensitive areas "to the extent practicable.”

When CBNG development and operation practices result in the disturbance of existing
non protected vegetation and plant communities the potential exists for the loss of overall
grazing/wildlife forage productivity, erosion, and introduction of noxious weeds. To help
minimize disturbances to native vegetation operators are required to reduce the size of the
drilling pads and to immediately restore the area once operations are complete or out-of-
use. In gituations that include unavoidable disturbances to common vegetation, proper
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mitigation can be applied to identify and re-introduce native species where necessary, to
re-establish a local distribution, and to plant selected species that are determined to be
valuable and successful in the area being restored. Other measures identified by BLM for
specific protection of vegetation include:

Where riparian areas and special habitat types have the potential to be inundated
with water on a continuous basis. Measures should be taken to prevent continual
inundation.

Where water crossings cannot be avoided, crossings may be constructed
perpendicular to wetland/riparian areas, where practical. For power lines, the
minimum number of poles necessary to cross the area should be used.

Wetland areas should only be disturbed during dry conditions or when the ground is
frozen during the winter.

No waste material should be deposited below high water lines in riparian areas,
flood plains, or in natural drainage ways.

Drilling mud pits are to be located outside of riparian areas, wetlands, and
floodplains, where practical.

Reclamation of disturbed wetland/riparian areas should begin immediately after
project activities are compl ete.

3.2.13.1 Noxious Weeds

Infestations of noxious weeds can occur in CBNG development areas and require careful
consideration on a site by site basis. Relative to CBNG development weeds can be
transported and spread from vehicles, persons, and by other construction and reclamation
materials. In some case native vegetation is unable to compete with exotic species and
could lead to their elimination in a given local area. Mitigation can help to eliminate this
problem and sustain healthy native populations. To help assure the success of mitigation
to control noxious weeds, the BLM has identified certain protocols and practices that are
required on federally involved projects in their Integrated Pest Management Plan (IPMP).
Identified measures include: prompt reseeding, cleaning of equipment prlor to arsite
delivery, minimization of soil disturbances, \ s
use of weed free mulch and hay, use of
livestock to control outbreaks of certain
weeds, use of BLM approved herbicides,
and weed control instruction.

The success of a mitigation or BMP .
vegetation program is measured by how =&
closely the revitalized area resembles, in
both appearance and functionadlity, its .
origina sate. As directed by BLM, re-
establishment of vegetation is considered
complete when the disturbed area is
stabilized, soil erosion is controlled, and at
least 60 percent of the disturbed surface is

Tongue River, Powder River Basin, Montana
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covered with the prescribed vegetation. On private lands, restoration efforts should be
directed by landowner stipulations resulting from operator and landowner coordination.

3.2.13.2 Aquatic Resour ces

CBNG exploration, production, and abandonment activities can disturb aguatic resources
in anumber of ways. The likelihood of these disturbances occurring depends on the exact
nature, location, and timing of CBNG activities. In addition the proximity of CBNG
activities to water bodies and the presence of sensitive species and/or sensitive life stages
in these water bodies should be categorized. This helps to define the nature of
stipulations and mitigation measures to be implemented so as to minimize, avoid, or
mitigate the potential disturbances. These disturbances can include direct removal of
habitat, habitat degradation from sedimentation, and altered spawning or seasona
migration In addition stream obstructions, direct loss of fish from accidental spills ar
pipeline ruptures releasing toxic substances, increased legal harvests of fish due of
increased human access, and reduced stream flow because of removing water for drilling
activities can also have an affect on the aguatic resources.

BLM has stipulations for federally involved projects that avoid or minimize disturbances
to biological resources and hydrological features resulting from CBNG exploration,
production, and abandonment activities (BLM, 1992). Stipulations related to aquatic
resources include a prohibition on the surface occupancy or use of water bodies and
streams, within the 100-year floodplains for major rivers, and riparian areas. In addition,
surface occupancy and use is prohibited within 1/4 mile of designated reservoirs with
fisheries to protect the fisheries and recreational values of reservoirs. Surface occupancy
is also prohibited on slopes exceeding 30 degrees to prevent excessive soil erosion, slope
failure, and mass wasting, which could contribute increased sediment to drainages that
may affect aquatic resources (BLM, 1992).

Stream channel monitoring for erosion, degradation, and riparian health is required by
BLM on an annual basis. Surveying includes stream reaches above CBNG discharges
and severa stream reaches below CBNG discharges. When avoidance of stream channel
alteration is not feasible, BLM also requires re-contouring and stabilization of the
channels.

Additional mitigation measures associated with aquatic resources, include considerations
of the location and timing of stream crossings as they relate to spawning periods and
habitat, minimization or avoidance of in-channel activities to reduce the potential for
habitat 1oss, the development of Spill Prevention Control and Countermeasures Plans to
deal with accidental spills, control of storm water pollutant run-off, and various measures
to prevent eroded materials from entering drainages. Some of these measures may be
directed at special status species.

3.2.14 Project Planning

As dtated above, there are many aspects of the CBNG industry that are unique and
different from the conventional oil and gas industry. Given the fact that each project may
present distinctive circumstances and challenges for resource managers or operators, it
becomes imperative to systematicaly evaluate the situetion prior to proposing or
implementing BMPs in a project plan. Successful project plans include BMPs and
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mitigation strategies aimed at minimizing environmental disturbances, at the same time
maintaining overall site productivity. Achieving effective use of BMPs requires
consideration of lease stipulations, pre-planning, NEPA requirements, identification of
permitting issues, monitoring, and implementation.

Lease stipulations consist of specific measures that are incorporated into a minera lease
and are intended to avoid potential effects on resources and land uses from oil and gas
operations, including CBNG development. Lease stipulations can include provisions and
constraints on such things as site clearances, occupancy, and timing restrictions. Lease
stipulations should be identified and agreed upon at the time of the lease signing prior to
conducting exploration, production, and abandonment activities.

Depending on the situation, pre-planning for BMPs may occur before, during, or after
CBNG exploration activities. The success of exploratory “findings’ contribute to the
scheduling or initiation of a pre-planning program. Good planning is the best tool for
effective implementation of BMPs. The pre-planning process should consider BMPs or
mitigation strategies that are flexible, enforceable, have a preventative ability, and as
stated earlier, can be implemented in phases.

Phase implementation for a particular aspect of the project should assure specific
operations are paired up with the appropriate mitigation measures so as to maximize the
effectiveness of any specific mitigation (EPA, 2002). This type of planning strategy
should also ensure smooth implementation of the subsequent phases of work.
Considering that the primary purpose of a BMP or mitigation measure is not only to
resolve problems, which may arise upon project initiation, but to prevent environmental
problems before they occur, successful BMPs should be readily adapted to changes
resulting from unforeseeable changes to a particular project (EPA, 2002). A flexible
strategy can aso prevent unnecessary delay due to further changes in the work
environment. Lastly, a successful BMP should be easily enforceable. Operators should
ask such questions as; what type of measure will be used? Where will the measure be
implemented? and Why is the measure necessary? Sound and practical answers to these
guestions can aid operators in reducing concerns from the regulatory community,
landowners, and citizens groups.

Planning efforts should begin with a thorough evaluation of the surface proposed for
CBNG development. Selection of the proper surface may help minimize and mitigate
surface conflicts and avoid unnecessary surface uses that could require additional
reclamation, special operating procedures, or other restrictions that could be avoided. At
this time consideration needs to be given to the proximity to schools, residences and other
public areas, visual alterations, erosion potential, wildlife habit, and the improvements
and structures of the landowner/surface lessee.

In addition operators should consider avoiding surfaces with steep slopes, unstable soils,
and locations that block or restrict natural drainages during the pre-planning phase. Care
should also be taken to disturb the minimum amount of native vegetation as possible,
particularly in those areas where vegetation can be difficult to re-establish. Locations in
areas with a potential for high surface run-off, with increased erosion potential or in the
flood plain of surface drainages could dramatically increase maintenance costs and
mitigation efforts, as well as create additional safety concerns. An exploration site that
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has a low dope, soils with low erosion potential, and a site that can be readily re-
vegetated benefits the operator by reducing the costs of compliance with storm water
discharge permits and associated well and road site remediation.

Section 102 of the National Environmental Policy Act requires Federal agencies to
incorporate environmental considerations in their planning and decision-making process
through a systematic interdisciplinary approach. Specifically, Federa agencies are to
assess the environmental effects of, and alternatives to major federal actions affecting the
environment. Actions are classified into one of three categories and include:
Categorically Excluded, Finding of No Significant Impact (as identified by an
Environmental Assessment), and Finding of Significant Impact (as identified in an
Environmental Impact Statement and Record of Decision).

Under this Act, Environmental Impact Statements (EIS) are developed to identify and
evauate the severity of project specific environmental disturbances that may result from
CBNG development practices. Identification of existing environmental conditions and
potential disturbances may help those involved identify appropriate mitigation for site-
specific impacts. Typicaly, resources evaluated in the EIS include:

Environmental quality, including air, water, soils;

Socia and socioeconomic conditions;

Natural resources, including fish, wildlife, and plants;

Endangered and threatened species;

Historical and cultural resources, including archeological materials; and
Initial assessment for any hazardous, toxic, or radiological wastes

The number and complexity of applicable permit requirements and water right issues that
can apply to CBNG operations can be overwhelming. Y et these stipulations are critical to
the successful implementation of BMPs and mitigation strategies. Permit requirements
can vary for any given state or region. Coupled with the discretionary practices agencies
can exercise when applying their programs, it becomes essential for operators and
landowners to have a thorough understanding of these requirements to allow for informed
decisions as they relate to identifying and implementing site specific BMPs. Operators,
landowners, or other entities involved in the CBNG industry should contact their
appropriate state authority for additional information. It should also be noted that
permitting requirements within the CBNG industry are continually being modified and
new requirements are being drafted.

3.3 CONCLUSION

Not al BMPs or mitigation measures are appropriate for any given resource. Proper
implementation may vary by the region, topography, climate, reclamation objectives,
landowner stipulations, applicable regulations, and development characteristics.
Established mitigation plans may require amendment when there are changes in design,
construction, and operation or maintenance practices. Since operational and development
conditions are likely to change over time, developing monitoring plans for these changes
helps faciltitae necessary adjustments to BMP programs.
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The focus of many monitoring plans is to conduct an overall evaluation of the potential
effects of CBNG development and to track the changes that occur as CBNG fields
mature, and gas production declines and eventually ends. The end result of monitoring
alows those involved to determine if measures are achieving their intended
environmental objectives, as well as to identify any further disturbances caused by the
mitigation measures themselves (EPA, 2002). Effective monitoring can also provide a
means for developing improved analytical procedures for future analysis and improving
mitigation measures. Standards for monitoring resources such as air quality, water,
wildlife, and surface disturbances have been well documented, and serve as a baseline for
monitoring.

BMPs should not be thought of as a rigid set of guidelines that are mandatory for
reduction of disturbances, but as an adaptive and concise management tool which can
facilitate enhancement and protection of multiple resources. Unfortunately, there is no
one measure with a “fix all” quality. Rather, BMPs represent an intricate web of
methodologies and practices resulting from careful planning and coordination that are
used to accomplish pre-determined objectives. BMPs are to be incorporated into the final
design plan for any CBNG construction project to help assure the success of the project
and the protection of the environment.
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4 Preparation of Project Planning Components and
Environmental Documents

CBNG project plans or project planning components may be required by various
regulatory agencies prior to drilling of CBNG wells or any related construction of CBNG
facilities. Some areas such as the PRB of Montana and Wyoming require complete
project plans while other areas may only require certain components such as, drilling
plans, water management plans, and surface use plans (Figure 4-1). Although the
required plans can vary from areato area, the information required within these plans are
often the same or similar. Also the available information for preparing project plan
components may be limited. Some areas (e.g., WY and MT for the PRB) have guideline
books of plan content requirements while other areas have very little guidance
information available. These guidebook documents provide reasonable technical
components for the preparation of project planning elements that includes, methods for
applying adaptive management strategies, BMPs, mitigation measures, Best Professional
Judgment’s (BPJ's), current industrial practices and standards, and regulator preferred
subcontractors. This section should provide operators and regulators with technical
information that can assist operators with the development of their project planning
documents in a consistent manner and allow for the plan’s components to be reviewed by
regulators also in a consistent manner.

There are many project planning components which may be required for a CBNG
development. These components may include, drilling plans, surface use plans,
landowner agreements, unitization plans, well drainage plans, cultural resource and
wildlife inventories, produced water management plans, monitoring plans, waste
minimization plans, water well mitigation agreements and plugging and abandonment
plans (Figure 4-1). These documents are to be generated by CBNG operators and used
by regulators to develop impact assessments for NEPA analysis and documents (e.g.,
EAs, etc.). When developing these plans, CBNG operators need to consider methods to
provide the best technical information while making these documents easily reviewable
and applicable to NEPA analysis.

Figure 4-1 is an example flow chart showing the decision path a CBNG developer may
undergo in determining what aspects may be necessary to include in the POD. The flow
chart also details some of the pre-planning analysis that |eads into the development of the
project plan. Because there are regulatory differences and inherent variables to each
development project, some planning decision shown in this flow chart may not be
applicable to each situation.

As there are a limited number of resources available during CBNG development for
BMPs, mitigation measures, BPJ' s and current industrial practices, these practices as
applied to development projects and described in project planning, can demonstrate to
regulators and landowners how an operator intends to reduce the environmental impact
associated with a project. Some of these practices are outlined in the individua plan
discussions below, along with information on requirements in some areas based on
existing environmental documents.
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4.1 DRILLING PLANS

4.1.1 Rationale

Drilling practices have the power to affect the environment throughout a CBNG project.
The drilling of CBNG weélls involves a number of technical options that have
implications for many environmental resources. These resources can include soil, air,
water, wildlife, and aesthetics. A Drilling Plan describes these technologies and their
potential to reduce environmental impacts. The plan can be used to communicate
successful components of a particular CBNG program that takes advartage of innovative
technology to protect important environmental resources.

A Drilling Plan can be an excellent vehicle that communicates the operator’s choices for
drilling and completion to regulators, landowners and other interested parties. For
example, in many CBNG basins, the operator can complete awell into a single coal seam
or across severa coals in a sequence. The operator’s choice of completion techniques
may have implications for economics, environmental impacts, regulatory compliance,
and public acceptance. As an example, following the single completion option may
require multiple wells at one location to effectively produce the resource. Using this
completion option can have environmental implications to a visual setting, disturbance to
wildlife and associated habitat, disturbance to sensitive vegetation or riparian areas, and
dust and noise within the CBNG field.

4.1.2 Contents

A CBNG Drilling Plan may contain information required by regulators (e.g., BLM’s “8-
point program”) that can include maps of planned wells, geological prospects, expected
distribution of fluids, drilling and casing projections, pressure control, and a testing
program. The Plan can also describe development options that use innovative
technologies to lower costs and the potential for environmental impacts. A list of key
drilling technologies may include the following:

Drilling Technologies (vertical, horizontal, multi-lateral, etc.)

Phased Drilling and Well Patterning

Hybrid Logs, Tests, and Cores to Characterize the Reservoirs

Reservoir Modeling

Completion Technologies (perforations, opernthole, hydro-fracturing, etc.)
In-fill Drilling

Secondary Enhancement

Water Management

Production Management

These powerful technologies have the potential to improve project economics and
simultaneously reduce or even eliminate some environmental impacts.
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4.1.3 Regulatory Requirements

On Federal mineral leases, a comprehensive Drilling Plan is to be included with the
BLM’s Application for Permit to Drill (APD), as spelled out in the Bureau of Land
Management Onshore Order No. 1, in 43 CFR Subpart 3160 and published in the Federal
Register, Vol. 48, No. 205. This order requires sufficient drilling information be included
to allow BLM staff to evaluate the APD and Plan of Development (POD). Onshore Oil
and Gas Order No. 1 establishes the “8 — Point Program” contents of an APD/POD. The
eight aspects to be addressed for each CBNG application and for each well in the plan
includes:

1. Formation Tops: Important stratigraphic markers including the estimated tops
and bottoms of prospective coa seams are to be listed for wells covered by the
plan. In addition to prospective CBNG pay zones, water-bearing aquifers are also
listed; these might include aluvial aquifers and/or deeper sands. In order to avoid
confusion, anticipated tops and bottoms are listed by depth (i.e., below ground
surface) and log-depth (i.e., below Kelly-bushing).

2. Prospective Water, Oil, and Gas Zones. The operator should list those
formations expected to contain fluids other than salt water, primarily CBNG and
fresh water (i.e., less than 10,000 mg/L Total Dissolved Solids). The operator
should also include a table listing each well in the POD along with expected tops
and bottoms of the porous zones and their expected contents, whether CBNG or
fresh water or both.

3. Pressure Control: Surface control of subsurface pressure on Federal minerasis
required by Onshore Order #2 as detailled in 43 CFR Subpart 3162.3-1. This
order requires drilling to be done through a blow-out preventor (BOP) and
associated equipment. CBNG reservoirs, however, are often at low virgin
pressures, with the gas being contained in the coal seam reservoir by formation
water under hydrostatic pressure. Drilling CBNG wells normally do not lead to
pressures at the surface in excess of that exerted by the mud column. Because of
this operators can obtain a variance to Order #2 by demonstrating that safety and
environmental protection may be better served through the use of a diverter
drilling head instead of a BOP. The management of liquids and solids flowing
through the diverter would need to be laid out in the plan. The application for
variance to Order #2 would need to be included with the Drilling Plan.

4. Drilling, Casing, and Cementing Programs. Placement of casing strings may
be required by state or federal regulation. Operators may describe the drilling,
casing, and cementing prognosis with a table, smilar to Table 41, listing the
steps of hole size, depths, casing size and weight, and cement types and expected
volumes.
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Table 4-1 Drilling Program Prognosis Table.

Stage Setting Hole Size Casing Size Casing Cement Cement
Depth and Grade Weight Volume Type
Surface 100 149w 10% — H-40 40.5#/ft 75 sax ClassG
Longstring 1000 97/8 7" — K-55 2041t 150 sax ClassG
) 6" under-
Production 1200° reamed to 11" None None None None

It may be necessary to add another table listing the specific hole and casing plans
for any disposal wells. In addition to tables similar to Table 4-1, the operator may
supply the following narrative details within their plans:

Cement behind casing that runs across USDWs (i.e., those aquifers able to
produce water less than 10,000 mg/L TDS) is to be brought to the surface.
For CBNG wélls, this could include the entire coal sequence.

If cement does not reach the surface, the operator is to determine the top of
cement (e.g., by wire-line log or other means) and additional cement may
need to be emplaced via squeezing perforations or pumping via slim-hole
tubing from the surface.

Cement specifications should be attached.

Produced water of sufficient quality can be trucked to the location to make up drilling
fluid and cement. If produced water cannot be obtained, surface water could be used. |If
additives are used, the fluids may need to be managed separately from CBNG produced

5. Mud Program: A list of mud constituents and prognosis for switching from

native to made-up mud may be required. It may be helpful to arrange the
information in atable to organize mud plans for CBNG ard disposal wells in the
POD.  Specifications for mud additives may be included in the plan.
Management of drilling wastes should be part of the Drilling Plan; this could
include hauling the used mud for off-site disposal or de-watering the reserve pit
and closure ontsite. It may be most economical and environmentally protective to
drill “nested” wells with one reserve pit. As an example, if there are four cod
seams with different hydrological characteristics then a nest of four separate
boreholes may be drilled on the same pad. These boreholes could be drilled
sequentially to keep costs down and alow for the re-use of mud and equipment.

. Logs, Tests, and Cores. Lists of the proposed activities that may accompany
drilling CBNG and disposal wells within the POD should be part of the plan. At a
minimum wire-line geophysical logs and ditch-cutting samples may be required
by state or federal regulation. The operator may wish to specify when these
documents and materials are to be submitted to the relevant agencies.

. Abnormal Pressures and Other Geohazards. The following issues should be
discussed in the Drilling Plan and remediation provisions listed:
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Higher than normal pressures may be encountered, as discussed above under
point number 3.

Noxious constituents such as Carbon Dioxide (CO;) and Hydrogen Sulfide
(H2S) can be present in CBNG reservoirs. Alarms and evacuation plans may
need to be specified in areas prone to these problems.

Zones of lost circulation may be present within the coal sequence or above the
disposal zone. Contingency plans may be detailed in the Drilling Plan for
coping with the lost circulation including lost circulation materials (LCM) to
be used and/or Nitrogen and compressed air for foaming the mud.

8. Other Important Facets of the Drilling Plan:  Scheduling, notification, and
monitoring details relevant to the Drilling Plan may be discussed in this section.

Schedule: A list the anticipated spud dates for the initial wells and the
approximate schedule for subsequent drilling and development. As
development progresses this may change and need to be updated via a notice
to the relevant regulatory agency.

Notice: Specify that notice is to be given to the relevant State, Tribal, and
Federal offices prior to spudding and other activities.

Monitoring: Describe the measurement and monitoring facilities planned for
the development; these might include automated natural gas and water flow
metering as well as automated alarms for water tank levels and flow-line
pressure.

For certan states, while drilling on state or fee mineras, requirements are less
comprehensive (e.g., in Montana, Colorado, New Mexico, and Wyoming, only a well
plat, geological prognosis, and drilling prognosis are needed). The State of Utah requires
a Drilling Plan identical with the BLM. Other activities such as commingling, pit
construction, and water supply may also need permits from various Federal, State and
local agencies. It should aso be noted that these requirements are subject to change.

4.1.4 Technical Options

CBNG exploration and production can be done using many different technologies. The
technologies expected to be used and their environmental implications need to be
reflected in the Drilling Plan. The actions of the Drilling Plan may determine the course
of the entire Plan of Development. Figure 4-2 shows a process flow chart for some of the
technical options that may affect a drilling plan and how this decision process may result
in afinal drilling plan. The following section discusses some key technologies ard their
possible effects on the BLM 8-Point Program.

4.1.4.1 Drilling Technology

The technology of oil and gas drilling is continually changing and as CBNG resources
become an important source of natural gas new drilling technologies are being applied.
Technologies such as vertical bore-holes with multiple completions (i.e., perforated into
several zones), and precise multi-lateral horizontals are not only feasible but,
economically profitable. These techniques have helped to reduce the number of well-
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Figure 4-2: Drilling Technical
Options Flow Chart
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sites and other facilities that disturb the surface. Fewer well-sites mean fewer roads,
fewer pipelines, and reduced surface disturbance. However, only a limited number of
these techniques may be appropriate in a CBNG basin, and site specific conditions
determine which techniques are best to be applied at a particular location.

Western coal basins have features that set them apart from other coal basins of North
America and need to be considered when applying drilling technology. The western
basins are typically broad aluvial valeys with shallow, lowrank coa seams. These
features have an important influence on the drilling options, especialy the setting of
surface casing and the potential for multi-seam completions.

The surface casing option often depends on the presence or absence of shallow alluvial
aquifers at the well-site location. When aluvia aguifers are present, they are often
locally important sources of drinking water. Extensive aluvia deposits are typically
good local aquifers used to supply ranches and farms; these aquifers may need to be
Figure4-3: CBM Weéllbore Diagram in PRB protected fr_or_n t_he
impacts of drilling oil,

gas, and CBNG wells

by the use of adequate

P roduced iater

< Mehane %QS |:l> surface casing.  In
.

el o Sy general the installation
T Vllllf [ — S0 of surface casing is
& -

performed for most
CBNG wells whether
alluvium is expected to

2'Tubing Tongue be encountered at the
R' . - .

Moot drill-site or not. Figure

(F ort Uniory 4-3  represents the

typical construction of
a CBNG wel in the
PRB. or modifying it.

9 58" hols

Western coals have a

range of lithologies,

rank, and depths, as

such they can be drilled

using a variety of

iydodk technologi es. For
Coal example, in the San
Juan Basin, high rank

coals can be accessed

Tongue River through multiple
Member perforations and can be
produced through un-

cased horizontal

boreholes. However, in the Powder River Basin, coas are lower rank and typically do
not support a horizontal borehole or cementing the casing over the coal. For low rank
coas perforating the coal may not produce a clean coal-face needed for methane

11" Hale

4-8



production. Figure 44 shows a schematic drawing for a variety of the drilling options

that can be utilized when installing CBNG wells in the coals of the Western United

States. Differing drilling options can

Figure 4-4: CBNG Drilling Options affect the following portions of the

Drilling Plan and may have an influence
on potential environmental impacts:

Drilling, Casing, and Cementing
Programs. Vertica completions can
be either single zone completions or
multi-zone completions. Typicaly
multi-zone completions require that
some of the coa seams be cemented
and later perforated. This completion
technique can be used to isolate
production for each zone and not
commingle the production. It should be
noted that if single well completions are
used to develop a field when four
distinct coa seams are present, then on
a 640-acre lease, 64 single-completion
wells would need to be drilled compared to 16 multi- zone wells being drilled on the
same 40-acre spacing. Through the use of a multi-zone well completion option the
surface disturbance at a project has the potential to be greatly decreased.

Horizontal completions either single or with multi-laterals, can aso reduce the
surface disturbance impacts from drilling. When developing a large tract — for
example a single 640-acre lease-block — the entire block could be drilled from a
single well-pad with several multi-lateral boreholes. This technology could also
reduce impacts from surface facilities. In addition, the use of multi-laterals could
allow better control of individual laterals with dedicated pressure sensors and flow
controllers allowing for careful aguifer maintenance of each coal seam throughout the
lease-block.

Downhole gas/water separators and pressure sensors are additional technologies
available to GBNG operators. CBNG operators have used downhole gas/water
separation to pump away water into deeper disposal zones so that aquifer pressure is
reduced but produced water does not reach the surface (Phelps, 2002). Although
downhole pressure sensors have not as yet been used, the technology is available off
the shelf (Moffat and Craig, 2000). When a deep disposal zone is available, these
technologies have the potential to closely manage aquifer pressure and economically
deal with produced water that does may not have an added beneficial use. The
importance of this technology can be large in that the high cost of managing produced
water at the surface can be eliminated and the environmenta liabilities associated
with low quality produced water at the land surface may be prevented.
Impoundments, surface discharge points, irrigation, and other management
technologies may not be needed for a CBNG well so equipped.
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Mud Program: The circulating media used in CBNG drilling often consists of native
mud made with produced water. Additionally clays such as bentonite can be added to
adjust viscosity. Circulating media are selected to best control site-specific drilling
aspects such as the presence of swelling shale. After drilling, the drilling mud is
often allowed to de-water in the reserve pit and it is then buried in place. Deep
disposal wells generally need to be drilled with bentonite mud to control water-1oss
and pressures. In some cases, operators may choose to use an oil-based mud. The
size of the reserve pit used during drilling depends upon the depth of the well. A 600-
foot CBNG well may require a small pit, while a 6000-foot disposal well may require
a large, segregated pit to manage the mud supply. In some sensitive locations, such
as floodplains of active rivers, operators are constrained from having onsite earthen
pits. This requires the mud to be contained in steel tanks. This provides additional
options for handling such as re-use of the mud, disposal of it in an off-site location, or
even spreading the mud onto the surface for disposal.

4.1.4.2 Phased Drillingand Well Patterning

CBNG projects are typically drilled in one of two ways; drilling every spaced location
(whether that’s 160 acres or 40 acres) at one time with the available drilling rigs or by
breaking the project area into severa phases so that, for example, the first 50 wells can be
drilled and put into production (Figure 4-5). The results of the initial phase are then used
to modify subsequent drilling tracts within the project area. Phased drilling can influence
theinitial Drilling Plan as some well- sites may not need to be drilled in subsequent tracts
and drilling can be spread over severa years.

Figure 4-5: Phased Drilling of a CBNG Unit A phased approach to
development can influence
Phasad Drilling and Production other environmenta impacts.

An operator can often use the
information gained in the
initial phase of drilling to
adjust development into
adjacent lands so that some
unpromising well-sites may
not be drilled and the land
surface may not be disturbed.
In addition, phased
production can distribute
high water production rates

|_CBMunit | over several years so that the
peak water production rate

i S = S
Phase 2
i S

for the project is potentialy
reduced and spread over several years. This process can alow for water management
facilities to cause less impact and be utilized for a longer time, therefore typicaly
increasing their usefulness ard economic benefit.
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4.1.4.3 Hybrid Logs, Tests, and Coresto Characterize the Reservoirs

A number of wire-line logs and tests are available from industry vendors for the purpose
of characterizing CBNG reservoirs. These technologies are aimed at identifying coal
seam thickness (Figure 4-6), quantifying improved fracturing and methane liberation
rates, coal integrity, integrity of the intervening strata, and quality of potential disposal
zones. The information from the tests, cores, and logs can be used to steer subsequent
step-out or infill drilling of the reservoir. Log and test options can affect the following
portions of the Drilling Plan:

Figure 4-6: CBNG Well schematic with - Drilling, Casing, and
Porosity Index Log Cementing  Programs:
The extent and position of
full-hole cores may be
listed in this part of the
Drilling Plan. Cutting
cores may extend the time
taken to drill a CBNG well
but should not affect the
magnitude or frequency of
potential environmental
impacts.

Sde-wall coreing: Side-
wall cores while useful for
some information, may not
provide the full suite of
information needed for
CBNG well/reservoir
evauation.

Mud Program: Cutting
cores may require changes
to the mud program. These
changes should be noted in
this section of the Drilling
Plan. In addition, logging
and testing time may be
= extended and mud

_ conditioning time may need

NOT LOGGED to be built into the plan
- Logs, Tests, and Cores
The characterization program can be detailed in this section of the Drilling Plan.

Other Important Facets of the Drilling Plan: Notifications to the BLM, the
state agency, and other interested parties can be added to this portion of the plan.
In particular, the state agency may plan to send a field inspector to observe cores
or drill- stem tests.
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4.1.4.4 Completion Technologies

Completion technologies depend on the preferences of the CBNG developer and site
conditions. Coal seams can be completed as either open-hole completions or by
perforating casing set and cemented to depth. In CBNG operations hard coals are
typically completed by drilling through the coal, setting and cementing long-string casing
across the coals, and finally perforating the casing. In soft coals operators may choose to
drill to the top of the coal, set casing, and then drill the thickness of the coal seam and
produce using an openhole completion. Industry practice in the Powder River Basin
involves operthole completions by under-reaming long string casing to achieve a clean
and scoured face with unimpeded permeability. Operators in other basins such as the
Piceance and San Juan Basin typically use through-casing completions.

CBNG completions either by operthole or through perforations often are stimulated by
large volumes of produced water to prepare the coal seam. The water is then produced
back to the surface and if it contains no additives, it is typically handled as produced
water. In addition some operators use sand mixed with the treatment water to scour the
coal face and to prop open any fractures that are formed during the treatment.

Completion options can affect Drilling Plans in the following aspects:

Drilling, Casing, and Cementing Programs. Casing may either be run through
the CBNG coa seams or stop at the top of the target coa seam. Cementing
operations are commensurate with the setting of the long-string casing.

Completion Techniques: Cleaning out the well prior to production should aso
be outlined in this section. Some operators may choose to begin producing
formation water to bring debris and coa fines up out of the bore-hole. Other
operators may choose to pump large quantities of produced water into the bore
and rapidly produce it back to the surface to clean out the bore-hole.

Mud Program: Operators who drill out from under casing and expose a coal
seam to the open hole often do not drill out with mud but with produced water.
Other options include drilling the coal seam with air or foam. Operators should
describe the preferred completion technique in the Drilling Plan.

4.1.45 Reservoir Modeling

Numerical modeling can be performed for a CBNG project as soon as the wildcat drilling
has been completed. The model is typically refined as more reservoir data is available.

In this way later phases of drilling and subsequent in-fill drilling can be focused into
those areas of the project that can benefit from additiona wells providing added
production. Reservoir modeling can impact the Drilling Plan in the following aress:

Drilling, Casing, and Cementing Programs. Modeling can help locate later
phases of development drilling and pinpoint areas of in-fill drilling. Modeling
can drive the location of drill-sites and the development of the coal seamsin the
project.

Logs, Tests, and Cores. Modeling can be an iterative process between hybrid
wire-line logs and reservoir tests used to gather information for the model.
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Additiona tests such as Repeat Formation Tests or interference pump-tests may
need to be scheduled to provide necessary modeling input parameters.

4.1.4.6 In-fill Drilling

After producing wells have been drilled on initial spacing unit well-sites, reservoir
monitoring and modeling may point the operator toward those locations that may benefit
from in-fill drilling. For example, if the spacing is set at 160-acre spacing and wells on
that spacing are drilled, reservoir modeling can highlight locations that may enhance
“free-gas’ production or identify those areas that need additional dewatering. In-fill
drilling may not be done until several years after initial CBNG production in the project.
Operators may plan for infill drilling and include it in the Drilling Plan. InHfill
development may impact the Drilling Plan in the following manner:

Drilling, Casing, and Cementing Programs. In-fill drilling can add wells that
may not have been locatable when the Drilling Plan was written but, an estimation
of the number of additional CBNG wells can be made at the time of the plan. An
additional 10% to 20% of the total well number may be needed to complete the
project. It should be noted that not al coal seams may benefit from in-fill drilling
in a given project.

Mud Program: Completion techniques may point the CBNG operator toward re-
drilling/in-fill drilling of some locations to use a specific drilling technique. For
example, the historical practice and changes in completion techniques may show
that a coal seam produces an average of three times as much gas from air-drilled
holes as mud-drilled holes. An outcome such as this can impact mud programs.

Logs, Tests, and Cores: Infill drilling models may require specialized tests for
essential data.

4.1.4.7 Secondary Enhancement

Once CBNG production reaches a stable stage, operators evaluate the potential for a
secondary enhancement project such as nitrogen or CO, floods. Injection of these gases
can increase the recovery of the natural gas resource from the reservoir. Injection of
these gases may impact the following parts of the Drilling Plan:

Drilling, Casing, and Cementing Programs:. Additional wells may need to be
drilled to emplace the nitrogen or CO». In-fill wells drilled after the installation of
the nitrogen or CO, flood may need a gas detector to be used during drilling to
insure crew safety.

Abnormal Pressures and Other Geohazards. The addition of nitrogen and
CO- to the reservoir can represent a geohazard. Additional monitoring may need
to be written into the POD. CO; in particular can pool in low spaces and should
be monitored for if there is arelease at the well-head or pipeline. Monitoring, and
perhaps automatic alarms, may need to be installed at wellheads, manifolds,
compressor stations and other collection points. Sensitive locations such as
schools adjacent to CBNG facilities may also need to be monitored and fitted with
alarms.
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4.1.4.8 Water Management

Water management takes many forms and is often dependent upon a number of CBNG
water quality parameters and localized water needs. Certain management options could
impact Drilling Plans in the following sections:

Pressure Control: Deep disposal wells may require enhanced pressure control
equipment in comparison to CBNG wells. These wells may require BOP
equipment whereas CBNG wells may qualify for variances.

Drilling, Casing, and Cementing Programs. Deep injection of produced water
may necessitate either drilling new disposal wells or re-entering and modifying
existing bore-holes. Disposal wells may be much deeper than CBNG wellsin the
project and may require very different drilling parameters. Also shalow water
disposal wells such as aquifer recharge wells would need to be described in the
Drilling Plan.

Logs, Tests, and Cores: Water disposal wells, either deep or shalow, would
require additional tests such as injectivity and injection reservoir compatibility
with CBNG produced water.

4.1.49 Production Management

Production of both water and CBNG may be tracked manually with direct gauging by the
field personnel or by automated Supervisory Control and Data Acquisition (SCADA)
systems that transmit data back to a field office. The CBNG SCADA system may have
incorporated alarms and automatic shut-down features. The management systems may
impinge on Drilling Plans in the following manner:

o Other Facets of the Drilling Plan:
Operators may include SCADA
designs into the Drilling Plan as a way
of demonstrating on-going compliance
with leak monitoring regulations.
Automatic monitoring can include
close control of water flow-lines
through the use of multiple pressure
gauges on the lines to pin-point unusual
pressure fluctuations or dedicated
detector wires buried beneath water-
lines that will respond to locate even
small produced water leaks.

Automated Supervisry Control and
Data Acquisition (SCADA) System
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4.2 SURFACE USE PLANS

4.2.1 Rationale

A well developed surface use plan can have a role in the public acceptance of CBNG
development while collectively, tying certain planning aspects of CBNG development
together. Landowners, special interest groups, and regulators identify with changes to the
landscape more readily than other aspects of CBNG development such as, the use of
submersible electric pumps, or discharge rates for produced water. Aesthetic concerns
are often the source of conflicts associated with CBNG development between operators
and landowners but, can often be resolved during the planning phase by recognition of
mutual benefits.

Surface use planning represents an opportunity for CBNG developers to work in
cooperation with landowners to establish scientifically sound and economically profitable
development while maintaining existing land uses and facilitating future land use
opportunities. For example, the location of ponds, roadways, and multi-well pads can
allow for the continuation of current land uses while providing improvements to the
landscape that could be beneficial to future uses. In addition, surface use planning can
aleviate concerns that CBNG development may impact cultural and wildlife resources
through the outlining of avoidance practices and noise reduction technologies. Surface
use plans are a mechanism by which operators combine planning elements of CBNG
development such as, well completion options, water management options, wildlife
impacts and cultural planning. These components are integrated into a surface use plan
and reflect the planning considerations for the project. Figure 4-7 is aflow chart of some
of the decision processes that can occur during the development of a surface use plan.
Applicable processes vary for each development situation; however, similar thought
processes to those illustrated in Figure 47 can be used for most CBNG Surface Use
Pans.

4.2.2 Contents

Typical surface use plans include maps, written narratives, and design drawings that
show the location and describe the condition of existing and proposed CBNG facilities.
Surface use plans can show how CBNG developers intend to reduce environmental
impacts by locating facilities away from sensitive habitats; on stable landscapes in areas
where all- season access is possible; by using construction materials that reduce aesthetic
concerns; and by maintaining facilities to control dust and noxious weeds. CBNG
facilities should be detailed in surface use plans and some of the technical options for
these facilities are included bel ow:

Well completions — Completion design for existing and proposed CBNG wells,
injection wells and monitoring wells should be provided. Options such as multi-
zone wells and well pods can be used to minimize the surface area disturbed.

Roadways — The condition and type of existing roads and the design plans of
proposed roads should be outlined. Design plans can detail constructed culverts
or low water crossings, all-season materials, and the location of proposed roads to
avoid unstable slopes, specia habitats and cultural resources.
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Utilities— Identification of existing utilities such as electric, gas and water
pipelines should be performed. Use of above-ground raptor-safe poles or bel ow-
ground combined utility corridors, and the installation of new utilities along
existing disturbances such as gas pipelines.

Production facilities — Location of proposed gathering/metering facilities, sales
stations, and compressor stations should be identified. Facilities can be
constructed of materials which have sound reducing insulation, and
designed/painted to blend into the visua landscape.

Water management facilities — Development of proposed ponds and pits, storage
tanks, and discharge points for water management should be outlined. On-
channel and off-channel ponds constructed for wildlife and livestock watering or
fishing, and low profile storage tanks within areas of other disturbances are
options that should be considered.

The discussion below details some of the regulatory requirements for these facilities, as
well as a more detailed discussion of technical considerations that may affect facility
location or function.

4.2.3 Regulatory Requirements

On federal mineral leases or any minera lease track that includes federa mineras, a
surface use plan is to be submitted with an APD or POD. Sundry Notices submitted after
APD or POD approval that includes additional surface disturbances may also require a
surface use plan. The BLM’s state offices in Wyoming and Montana have developed a
guidance document for their 13-point surface use plans. Under this document surface use
plans may only include information on elements that are necessary for the proposed
project. The 13-point surface use plan is broken down into the following componerts:

1.) Existing Roads — Location maps and narrative descriptions of the existing roads
that are proposed for accessing well locations and facilities. Descriptions may
include road conditions and a summary of maintenance issues or upgrades that may
be needed.

2.) Newly Constructed or Modified Access Roads — Location maps, and narrative
for plans on upgrading or maintaining roads in #1, as well as new roads. Details
should be sufficient and conform to the BLM Standards as defined in the Gold Book
and BLM Manual Section 9113. New roadways are to be differentiated between two-
track roads and resource (all-season) roads. For new and modified roadways the
following information should be included: length and width of road, areas needing
improvement, and type of improvements . |If major safety or environmental concerns
exist detailed engineering designs may be required to be reviewed and approved by a
BLM Civil Engineer.

3.) Existing Well Locations — Location maps and legal descriptions for existing wells
within one- mile of the proposed CBNG related well should be included. This well
list should include: drinking and livestock watering wells, injection/disposal wells,
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monitoring, CBNG producing, Oil/Gas producing wells, temporarily abandoned,
abandoned, orphan, or drilling wells. Legal descriptions should include the type of
well, legal description/location, owner’s name, well name, depth, completion interval,
distance to proposed CBNG well and other relevant information.

4.) Existing and Proposed Facility Locations — Location maps and narrative for
existing and proposed wells and facilities including:

a. Central gas metering/ gathering facilities
b. Gas, water pipelines, and electric utilities
c. Monitoring wells

d. Water management facilities, di scharge points, ponds, and other water control
structures such as culverts, water crossings, and erosion control sites.

Similar to #2 enough information on new construction should be included to allow a
BLM Civil Engineer to review and approve the facility. This may include information
related to construction materials, design specifications, and measuring/monitoring
equipment for gas and water.

5.) Water Supply — Location maps and narrative description of the source of water,
water transportation method, and water quantities needed for drilling should be
supplied.  Information should be included on water quaity as wel (BLM
recommends using water £ 10,000 mg/l TDS).

6.) Construction Materials — Narrative description of the types of materials to be
used in construction activities, including source and intended use of items, should be
specified. Federally owned materials may require the operator to contact a BLM
Authorized Officer to acquire these items.

7.) Waste Disposal and Handling — Waste management plans are discussed as a
separate project planning element in this document.

8.) Ancillary Facilities — Although not typically required for CBNG operations, any
ancillary facilities that are being proposed should be described similar to #4 above.

9.) New Well Sites — Location maps and narrative descriptions of newly proposed
wells sites should be included. The BLM would prefers CBNG operators to locate
well sites where pad construction is not necessary. This is in order to minimize
surface disturbances. When well pads are not necessary, the following information
should be submitted:

a. Stake locating the center of proposed reserve pits.
b. Two 100-ft direction stakes from the well stake.

c. A narrative description on the pit dimensions and plans for fencing, top soil
removal, and pit reclamation procedures.

When awell pad is to be constructed, the following information should be submitted:

I. A plat map to scale (i.e., no less than 1lin = 50ft, North Arrow Orientation) which
includes:
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1. Surveyed cross sections of the proposed pad with identified well staking,
cut and fill areas, pit
location, topsoil
stockpiles, access roads,
200-ft two directional
reference stakes, and
contour lines.

2. Drill pad and reserve
pit dimensions specified
in the units of feet.

3. Cuts and fills for pad

corners and reserve pit
specified in the units of

feet.
CBNG Production Facilities 4. When drilling multi-
well pod the expected distance between wells specified in feet on the pad

should be given.

ii. Calculations for proposed dirt work (i.e., area and volume to be excavated
and stockpiled) should be supplied with sufficient information for the BLM to
verify:

1. Sound construction techniques are being utilized for cuts and fills.

2. The proposed reserve pit is of sufficient size and capacity for proposed
drilling operations.

3. Reclamation of the pit is feasible.
iii. Other considerations include:

1. Slope staking for sites that include steep slopes, rough topography or other
environmental concerns.

2. The center of the reserve pit should be 30 ft from the well-bore for blooie
line placement.

3. Wadl site plat maps that have not been surveyed, designed and drawn by
licensed or qualified surveyors/engineers are not generally accepted by BLM.

10.) Surface Reclamation — A specific reclamation plan is to be included to address
the stabilization and reclamation of surface disturbances associated with CBNG wells
and facilities. Detailed requirements for these plans are discussed under a separate
heading in this document.

11) Surface Ownership — Information related to the surface ownership of the
following land should be included:

1. Well site location
2. Project POD areaincluding facilities, etc.
3. Roadways used to access wells, PODS, and facilities.
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4. Surface owner agreements should also be submitted as discussed under a
separate header in this document.

12.) Other Information — Information related to other plans detailed in this document
may be required by the BLM to be submitted as a sub-section of a surface use
document.

13.) Maps, Drawings, and Design Diagrams — The following requirements have been
identified by the BLM for map submissions, it is preferred that maps be submitted as
a paper copy and GIS format (on CD):

1. 1:24,000 scale topographic background.
2. Maps should be submitted in themes including:

i. Boundaries — Boundary maps should include: project boundary, lease
boundaries, and surface ownership divisions.

ii. Roadways — Roadway maps should include: existing county roads, existing &
proposed two-track roads (to BLM temporary road standards), spot upgrade aress,
all-season roads existing & proposed (to BLM Resource road standards), and right
of way corridors.

iii. Road Structures— Road structure maps should include existing and proposed:
culverts, cattle- guards, gates, and low water crossings.

iv. Wells — Well maps should include: proposed CBNG wells, existing CBNG, oil
and gas wells, existing water wells and springs, injection wells, monitoring wells,
and Plugged and Abandoned (P& A) wells.

v. Water Management Structures — Water Management Structures (WMYS)
maps should include: watershed boundaries, project boundaries, discharge points,
transportation pipelines, erosion stabilization features, ponds and impoundments,
livestock watering tanks, land application areas, and any other water management
facilities.

vi. Project Facilities — Project facilities maps should include: gas gathering and
water pipelines, above or below ground electric lines, gas gathering/metering
buildings, compressor and generator stations/buildings, and utility right of way
corridors.

4.2.4 Technical Options

CBNG well sites and facilities can be designed and constructed using many different
technologies; these options and their environmental implications need to be reflected in
the surface use plan. The surface use plan affects the course of the entire POD. The
following section discusses some key technologies and potentially related effects on the
BLM 13-Point Surface Use Plan.
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4.2.4.1 Well Completion

The type of well completion, as well as the technology present at the wellhead, can have
adirect affect on the level of surface disturbance at the well site. CBNG wells can have a
variety of completion options, both below and aboveground. CBNG drilling technologies
such as, vertical bore-holes with multi- zone completions, multi-well with multi- zone well
pads, horizontal boreholes and multi-lateral horizontals, can reduce the total surface
disturbance for a CBNG project when compared to individual well pad sites. With each
of these technologies, the surface disturbance per area of well gas drainage is less than
what is associated  with

individual well pads. Thus, the Figure 4-8: Typical Well Depth and Completions for
tota' surface area |mp&:‘ted urder CBNG Wdlsin the5 State Focus Area.

the project is reduced. Many

well completion technologies, | &

including those described above, i
allow for surface disturbance . Er"-:
impacts of multiple wells to be s

combined so, that instead of |*%| =mEE Sunan | Psence
having 3 or 4 single well pads i

with  associated roadway’s, S vl
utilities, etc. per spacing unit, e | g

there is one area of disturbance

with one roadway, utility right of

way, etc. per spacing unit.

Figure 4-8 shows typical depth

SOURCE: ALL Cansafiing

and well completion techniques
for some of the active basins in the 5 state focus area.

CBNG completion technologies are limited to some extent by the nature and condition of

the reservoir being developed. In the case of the shallow, thin coal seams typical of the

PRB of MT/WY, down hole electrical pumps and low profile well housings can be used

to reduce the amount of surface disturbance at the wellhead. When deeper coal seams

such as, those of the San Juan Basin of CO and NM are being developed, pump jacks or

cavitation pumps may be necessary to produce both water and gas to the surface. The
result is a greater surface disturbance
at the wellhead when compared to
with downhole electrical pumps.

In most of the existing CBNG
basins, above ground gas-water
separation is the industry standard.
However, the technological
advances of downhole gas-water
separators  combined  with  the
presence of local injection reservoirs
has allowed CBNG operators to
avoid or reduce produced surface
water.  In addition, the use of

San Juan Basin CBM Well
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downhole gaswater separation can reduce the surface disturbance at the wellhead and
reduce/eliminate surface disturbances from water storage facilities and impoundments.

Completion options can affect surface use plans in a similar manner; first, by changing
the amount of surface disturbance at the wellhead and secondly; by reducing the need for
additional roadways, utilities, and in some instances, facility buildings and water storage
areas. The size of the surface disturbance for the multi-well pod, horizontal borehole or
multi- zone completion may be larger than for a single well but, by reducing the number
of well sites, the area of surface disturbance for the entire project is reduced. Well
completion technologies can affect the following portions of the BLM’s 13-point Surface
Use Plan and may have an influence on potential environmental impacts:

2.) Newly Constructed Roadways: Utilizing any of the above mentioned completion
technologies can reduce the number of new roadways that would be required for the
CBNG development. New roadways can then be constructed of higher quality materials,
as all-season roads are, rather than constructed to BLM temporary road standards.

4.) Existing and Proposed Facilities: By utilizing the completion technologies outlined,
the location and number of proposed facilities can be affected. The reduced number of
new well site locations can reduce the number and length of gas, water and electric
utilities that may need to be installed and may affect the proposed facility design layout
to accommodate the locations of the well sites.

6.) Construction Materials: By areduction in the number of well sites and facilities that
are needed, the type of materials that are used for the construction of roadways, well pads
and other facilities may be affected. Locating several wells within a pod can alow for
higher quality materials to be used in road construction since fewer roads would be
needed. In addition, utilities may need to be upgraded to account for the increased
burden from the multi-zone well sites, and gas and water pipelines can be combined to
manage produced gas and water.

9.) Well Site Layout: The use of mult-well or multi-seam completion techniques
discussed above can result in the need to construct well pads to accommodate additional
wellbores, drilling equipment, and other surface equipment. In situations where these
techniques require constructed well pads, the additional information required under the
BLM'’s 13 point surface use plan may also be required in the plan.

10.) Surface Reclamation: The use of
these completion technologies can reduce
the amount of surface disturbance which
in turn reduces the level of surface
reclamation that may be needed.

4.2.4.2 Utility Placement

Utilities used in CBNG development can
either be pole-mounted or placed in below
ground trenches. CBNG developers
normally use the method that is more cost
effective or when feasible, utilize existing
onsite utilities. Typica utility placements Utility Right of Way Corridor Gillette, WY
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for current CBNG operations include the use of utility right of ways or corridors, above
ground raptor safe electric lines, and individual utility placement. Utility right of ways
can reduce the level of surface disturbance in a surface use plan by combining the
disturbances of the utilities and roadways into a single disturbance. Above ground raptor
safe electric lines and above ground gas and weter pipelines are typically used when one
or more utility exists onsite. When there is an existing above ground gas pipeline, CBNG
operators may choose to route water pipelines and electric lines aong the same route to
reduce the level of additional surface disturbance.

By combining utility disturbances the following sections of the surface use plan may be
affected:

2.) Newly Constructed Roadways: Utility right of ways may affect the design of new
roadways when the disturbances are combined. Additional construction efforts may be
needed for new roadway construction when gas and water pipelines are placed in
trenches beneath the new roads.

4.) Existing and Proposed Facilitiess The location of utilities relative to facility
placement should be addressed in this section of the surface use plan. In addition, the
choice between the use of right of way corridors and above ground utility placements
along existing disturbances affect the locations for proposed facilities.

6.) Construction Materials: The materials used in the construction of roadways and for
utility placement vary depending upon the technology used. Construction materials for
underground utility right of ways typically differ for the utilities and roadways if they are
placed in the same disturbance.

4.2.4.3 Gas Gathering, Compression Facilities, and Sales Stations

There are avariety of equipment options that can affect the operation of CBNG facilities.
These can include power supplies for compressors and generators, location of facilities,
and noise control options. Power generation for gas compressors can affect a surface use
plan in a different manner, but typically generation is derived from electric, gas or diesel
motors. Location can be critical in surface use planning as the landscape can assist in
reducing noise and visual impacts. In addition, centralizing CBNG facilities can reduce
the length and number of pipelines needed to transport gas and water from the site.

Noise reduction technology and facility location can reduce aesthetic impacts from
nuisance noise and visual impairment. Facilities located out of sight or in local areas
exhibiting low natural topography can help reduce noises from reaching nearby
residences. CBNG operators can equip compressors and generators with mufflers and
insulate buildings to reduce noise when natural barriers are not present. Operators can
also locate noise-generating facilities such as compressors or generators away from rural
homes. Sales compressors can be located in industrial settings or in areas where other
noise is generated.

When using these different facility options, the following sections of the Surface Use
Plan may be affected:

4.) Existing and Proposed Facilities: Centralizing facilities to the CBNG devel opment
typicaly reduces the length of pipelines needed, the number of facilities and equipment
necessary to service the project. The type of fuel used to generate power, operate
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compressors, and engines also affect the equipment described in this section of the
surface use plan. CBNG operators can develop in their surface use plan, how landscape
is being utilized to reduce noise and visua impacts to nearby communities.

6.) Construction Materials: Centralizing the facilities to the project development may
reduce the materials needed to construct CBNG facilities. The surface use plan includes
a description of materials used to construct buildings which reduce noise, paints that
camouflage buildings with the existing environment, and maintenance of equipment
including mufflers and other noise control equipment.

4.2.44 Water Management

Water management is detailed in the Water Management Plan section of this Handbook.
Three kinds of technology are especially important for land use plans — water storage,
water treatment, and deep injection. These technologies can affect land use in a number
of ways.

Water Storage: State regulations and the storage amount needed at any one time during
the project has an affect on the water storage options used for CBNG produced water.
CBNG developers in the PRB of Wyoming are discovering that the anticipated volume of
storage for many of their development projects was greater than what is needed. This
overestimate of storage is in part due to the fact that the rate of decline for many of the
wells in he PRB has been sharper than what had been estimated. For most CBNG
operations in which produced water storage is needed, there are two principle options,
impoundments and storage tanks.

Storage tanks are typically used in early stages of testing and development of CBNG
wells when water quality is being determined, when produced water quality is very poor
(i.e., >10,000 TDS), and when storage volumes are low due to disposal rates meeting or
exceeding production rates. Truck mounted storage tank units can be utilized for early
stage testing at various well sites, especialy where produced water volumes are small and
mobility from location to location is important. Once the wells begin to produce larger
quantities of water and other facilities are constructed, more permanent storage tanks are
generally constructed onsite.

Impoundments are typically used when large volumes of water are expected to be
produced and when disposal options are unable to accommodate the volumes of water
produced. These impoundments may aso be constructed in a manner to allow for some
loss through evaporation and/or infiltration. Two general types of impoundments, on and
off channel, are regulated differently in CBNG regions based on the potential for channel
ponds to impact downstream water rights. Off channel impoundments are generally
designed to contain produced water when concerns for downstream water rights are
prevalent.

These water storage options discussed above affect the following surface use plan
options:

4.) Existing and Proposed Facilities: Pond and tank location can affect the layout of a
CBNG development. The location of impoundments can be dependent upon a variety of
conditions including slope, topography, and soil type.
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6.) Construction Materials: CBNG developers who utilize permanent storage tanks for
the storage of produced water should consider the material requirements for their design
and construction. Safety concerns such as lightning and fireproofing storage tanks as
well as Spill Prevention Control and Countermeasure containment is to be designed into
their construction. Impoundment construction materials also depend on the designed use.
Impoundment considerations include; liner type or footing materials, barrow materials for
constructed dams and levees, and gates.

Water Treatment: Treatment technologies may be able to convert produced CBNG
water to local beneficial uses with minimal impact upon Land Use Plans. Reverse
Osmosis (RO), ionic exchange, and de-ionization can change CBNG water from waste to
resource with a small surface foot-print. The degree of treatment and the fate of the
residue may impact the following aspects of the 13-point plan:

4.) Existing and Proposed Facilities: RO or de-ionization unit location with associated
pipelines and tarkage should be detailed. lonic Exchange may entail the use of lined
ponds.

7.) Waste Disposal and Handling: Water =
treatment technologies potentialy introduce
another waste stream — high TDS residue that
may need to be disposed of into deep injection
wells. This may require the drilling of a deep
well or re-completing an existing well.
Regulatory  requirements determine the
completion details of the disposa waell.
Additional flow lines are usualy needed to
connect the treatment units to the well and
tankage is typically required.

Deep Injection: CBNG water may not = :
provide loca beneficial uses and due to ;
quality not be permitted to be released to the
surface. In those cases deep injection may be
aviable technology. Local disposal wells may
be able to accept water from a number of CBNG producing wells. Disposal wells require
only a small space (i.e, the well-head, pump, and tanks). Water flow-lines can deliver
the water from CBNG weélls to the disposal unit or the water could be trucked to the
facility. If the disposal well is a converted existing bore-hole, it may be located some
distance from the CBNG producing wells and may require an extensive water line. The
use of dedicated disposal wells may impact Land Use Plans in the following ways:

2.) Newly Constructed Access Roads. CBNG water may need to be trucked to the
disposal facility. This may require changing the construction requirements as several
truckloads per day may be delivered to the well. Design and construction of the roads
should be considered to address this issue.

pH control sys
Treatment System in Wyoming

4.) Existing and Proposed Facilities: Wellsite, tanks, pumps, meters, flowlines and
associated facilities should be detailed in the Lands Use Plan for the injection well.
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Automated alarms and shut-off equipment on the flowlines and at the well- head may be
included.

9.) New Well Sites: If the disposal well or wells are newly drilled, their locations should
be include in the plan. Completion details of the wells should aso be included on the
drilling plan. If the wells are deeper than the surrounding CBNG wells, the construction
details between the types of wells may be different. Deep wells may require a larger rig,
larger well-site, larger reserve pit, and other additions to the Land Use Plan.

4245 AccessRoutes

CBNG developers have several technical options for access routes to CBNG facilities. In
addition to the previousy discussed combined roadway/utility corridor, other
considerations for access roads include designing facilities with one-way-in/out roads,
watering gravel roads for dust control, require carpooling, and posting speed limits on
roadways. CBNG operators may also consider the location of existing roads in relation
to the proposed development in order to identify the shortest routes for new access
roadways. One-way-in/out roads are used as both ingress and egress routes to
compressor stations, well sites and other CBNG related facilities. In/out roads are not
always feasible for heavily traveled routes to busy facilities. This approach is used to
reduce the amount of surface disturbance and allow operators to construct higher quality
roads.
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4.3 LANDOWNER/SURFACE USE AGREEMENTS

4.3.1 Rationale

The working relationship that is developed between a CBNG developer and owner of the
surface rights can determine how efficiently CBNG development is accomplished.
Landowners, especialy on split mineral estates, are concerned about their rights and the
potential for CBNG development to impact their existing land uses, property values, and
the aesthetic value of their property. Landowners who feel CBNG developers are
unconcerned with their rights can cause delay or complication of development operations
by legal or other available actions. Operators use Landowner Agreements to closely
define expected uses, access, and determine appropriate reimbursements for expected and
unexpected damages. In the face of apprehension by landowners, Landowner
Agreements can instill a sense of trust in the operator if the landowner understands that
unexpected problems are accounted for.

4.3.2 Contents

Genera information relating to private, Tribal, and public landowners is typically
included in the agreement. This information can include surface owner or manager’s
name, contact address and telephone number, and aternate contact information For
individual landowner on the agreement the following information is typically included:

An executed access agreement signed by the surface owner
Or awaiver of the agreement with the surface owner

Compensation agreement for damages and/or a bond of adequate value to address
potential or proposed damages.

Additional information may be included in the agreements to address issues such as
where landowners prefer the location of development, landowner requests (stock ponds,
no traffic at certain times of the day, etc.), or the type of materials used for construction
of roads and buildings.

4.3.3 Regulatory Requirements

The BLM encourages CBNG developers to attempt to enter into a surface use agreement
with landowners on split mineral estates prior to the start of drilling operations. If the
development is to occur on a federal mineral lease and the operator is unable to obtain an
agreement with the landowner after showing a good faith effort, a bond can be submitted
of a sufficient amount to compensate the landowner for damages from the proposed
development. If the development is on fee land and the operator is unable to obtain a
signed Landowner Agreement, the operator can pursue an agreement through a state
apparatus.

This memo provides and example how states accomplish this agreement:
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MEMORANDUM

TO: Members of the Interim Committee to Study the Regulation of Oil and Gas
Production in Colorado

FROM: The Office of Legidative Lega Services

SUBJECT: Overview of Surface Damages Acts in other states
DATE: August 23, 1999

In the August 3 meeting of the Oil and Gas Interim Committee, a question was raised regarding
surface damages | egislation that has been enacted in other states providing for compensation for surface
owners when damages result from mineral operations.

The surface damages acts of most of these states, developers of mineral interests are generally
required to attempt negotiations for damage settlements before commencing operations on extracting
minerals. If the developer and the surface owner cannot reach agreement, then the developer generally has
the right to proceed with development plans; however, damages will generally be resolved through
litigation or arbitration.

SURFACE DAMAGES STATUTES

North Requires mineral developersto pay the surface owner a sum of money equal to the damages for

Dakota loss of agricultural production and income, lost land value, lost use of and access to land, and
lost value of improvements caused by drilling operations. The amount of damages may be
determined by any formula mutually agreeable between the devel oper and surface owner. If a
surface owner seeking compensation rejects the offer of the mineral developer, such person can
bring an action in court, and, if the amount awarded by the court is greater than the offer by the
developer, the court shall award reasonable attorney fees, costs, and interest to the surface
owner. Mineral developers are also responsible for damages to the domestic, livestock, or
irrigation water supply of any person who owns an interest in real property within one-half
mile of drilling operations.@

Montana |Requires mineral developersto pay the surface owner a sum of money equal to the damages for
loss of agricultural production and income, lost land value, and lost value of improvements
caused by drilling operations. The amount of damages may be determined by any formula
mutually agreeabl e between the devel oper and surface owner, and consideration shall be given
to the period of time during which the |oss occurs. Payments only cover land directly affected
by drilling operations and production &

Oklahoma |Requires amineral owner to negotiate awritten contract with the surface owner for the
payment of any damages which may be caused by adrilling operation prior to entering the site
with heavy equipment. If agreement is not reached or all parties are not contacted, the district
court shall appoint an appraiser to make recommendations to the parties and to the district court
concerning the amount of damages.

Provides that the courts may award treble damages where:

the mineral owner willfully and knowingly commences drilling without giving notice
of entry or without the agreement of the surface owner; or

the operator willfully and knowingly fails to keep posted the required bond £

South Requires mineral developersto pay the surface owner a sum of money equal to the damages for

Dakota loss of agricultural production, lost land value, and lost value of improvements caused by
drilling operations. The amount of damages may be determined by any formula mutually
agreeabl e between the devel oper and surface owner. Mineral developers are responsible for all
damages to property resulting from the lack of ordinary care by the mineral developer. To
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receive compensation under the surface damage statutes, the surface owner must notify the
mineral developer of damages within two years after the injury becomes apparent or should
have become apparent to a reasonable man 2

Tennessee |Obligates oil and gas developersto pay surface ownersfor (1) lost income or expenses incurred
as aresult of being unable to dedicate land or for drilling operations which prohibit accessto
the land for a preexisting dedicated use; (2) the market value of crops destroyed, damaged, or
prevented from reaching market; (3) damage to water supply; (4) cost of repair of personal
property; and (5) the diminution of value after completion of the surface disturbance. To
receive compensation under the surface damage statutes, the surface owner must notify the oil
and gas devel oper of the damages within three years after the injury occurs. The person seeking
compensation may bring an action in court or can request that compensation be determined by
binding arbitration £

Texas Leasesissued for unsold school land must include a provision requiring the compensation for
damages from the use of the surface in prospecting for, exploring, developing, or producing the
leased minerals?

1. Thislegal memorandum results from areguest made to the Office of Legidative Legal Services (OLLS), astaff agency of the
General Assembly. OLL S lega memoranda do not represent an official legal position of the General Assembly or the State of
Colorado and do not bind the members of the General Assembly. They areintended for usein the legislative process and as
information to assist the membersin the performance of their legidative duties. Consistent with the OLLS position as a staff agency
of the General Assembly, OLLS legal memoranda generally resolve doubts about whether the General Assembly has authority to
enact a particular piece of legidation in favor of the General Assembly's plenary power.

2.ND CODE §38-11.1-01 t0 10. 3. MT ST 82-10-501to511. 4. OK ST T. 52 § 318.1 to 318.9.
5. SD ST § 45-5A-1to 11. 6. TN ST § 60-1-601 to 608. 7. TX NAT RES § 52.297 and 53.155.

4.3.4 Technical Options

Landowner agreements are typically divided into two categories, executed agreements
and waived agreements. Executed agreements represent the situation where CBNG
developer and landowner were able to negotiate and reach an understanding of how
surface development is to occur. Waived agreements represent a situation where the
CBNG developer and the landowner were unable to come to terms and the developer
proceeds with development by ensuring that adequate bonding is in place to compensate
the landowner for any damages suffered.

Ideally, CBNG developers are able to execute agreements with surface owners that are
mutually beneficial for both parties. CBNG operators and landowners who work together
in developing an agreement can identify methods in which CBNG operations can benefit
the land and landowner. In many cases these situations have resulted in a mutually
beneficial relationship between landowner and operator. Some examples of how CBNG
operations have helped landowners include; the supply of produced water for land
application on grazing lands, providing livestock water, and the design and construction
of road and utility corridors for future landowner uses.
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4.4 UNITIZATION, POOLING, AND COMMUNITIZATION AGREEMENTS

The efficient drilling and production of CBNG resources often demand contractual
agreements between mineral interest owners. Pooling or communitization agreements
can be used to facilitate initial drilling. Unitization agreements can be used to make the
drilling of production wells more efficient. The following is a discussion of when each of
these agreements might best be applied to the exploration and production of CBNG.

4.4.1 Rationale

Efficient drilling and producing of CBNG resources often demand contractua
modifications to lease agreements between mineral interest owners and operators. Two
common and useful contract vehicles are unitization and communitization. Unitization is
a useful tool for managing mineral leases before and during field development.
Unitization agreements can be used to make the drilling of production wells more
efficient by using reservoir conditions to direct drilling decisions. Unitization alows
operators the flexibility to carry out site-specific drilling patterns without regard for lease
issues and leases are maintained as “held” by the operator, regardless of drilling locations
within the unit. In addition, unitization allows operators to avoid problems from Federa
oil and gas acreage limits.

Pooling or communitization agreements can be used to facilitate initial drilling. CBNG
as well as conventional oil and gas are developed by way of wells drilled on a site-
specific pattern whose density and orientation are determined by local geology as well as
regulatory requirements. Initial “wildcat” CBNG wells are often drilled on standard well
patterns of one gas well per 640 acres; if production of payable quantities of gas is
established, then the project area is defined and site-specific drilling density is
determined by geological and engineering tests. It is these drilling density requirements
that encourage the use of communitization for initial drilling and unitization for drilling
production wells.

4.4.2 Contents

Contractual agreements can take several forms depending upon the ownership of
minerals within the CBNG project area. Severa different types of agreements are
commonly used (i.e, pooling or communitization, exploratory unitizations, and
unitizations).

4.4.3 Communitization

Wildcat wells drilled for natura gas such as CBNG are frequently spaced by the
regulatory agency at one well per 640 acres. |If the CBNG operator has leased al the
mineral interests in the section, the process is simple; if however, several individuals or
companies own interests, picking a drill-site, dividing drilling costs, ad dividing
proceeds may be difficult. Prior to drilling the initial well, the owners of CBNG interests
may decide to combine their leases into a single, 640-acre drillable tract. Such a
community lease occurs when several landowners of adjacent tracts Sgn a single lease
granting mineral rights to a single lessee; “the CBNG operator”. Signing the community
lease is treated as an agreement to pool and each lessor is entitled to share in production.
When a community lease is executed, there is a cross-conveyance whereby each
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landowner signing the lease conveys a fraction of his or her royalty interest to the other
lessors, receiving in return, a conveyance of a partial interest in the other lessors royalty
rights. The community lease action is termed communitization or pooling.

The BLM provides model Communitization Agreements applicable to Federal and Indian
interests. Fee and state minerals are pooled according to relevant state procedures. The
pooled or communitized tract is to be defined both geographically and geologically; the
pooling is done prior to an evaluation well being drilled. The pooling is carried out on
one drilling/spacing unit, although several adjacent poolings may be done at one time.
Pooling results in a single drilling unit that is treated as a single lease with interests
shared according to mineral ownership and lease holdings.

Communitization can be accomplished voluntarily or it can be enforced by an action of
the state regulatory agency. The forced pooling action only applies to state and fee
minerals, not to Indian or Federal minerals. CBNG communitizations or poolings
typically form one initial 640-acre drilling unit involving the entire coal sequence.
Interest owners are able to join the unit, share the drilling costs, dhare in production
proceeds, and share the information derived from drilling. Figure 4-9 illustrates a pooled
640-acre spacing unit. Having accomplished the pooling, the operator can drill anywhere
in the section provided it is

Figure 4-9: A typical pooled unit set up for an initial within the minimum set-backs

wildcat well.

Section ﬁf required by state regulation. In
four separate a pooled unit as presented in
leases. In Figure 49, the mineral owners
_ | ordertodill ~ share equitably in the proceeds
5 ona640acre  from the well, regardless of the
et E Lesse® | spacing unit, location of the well.
} the mineral
; owners are
1 askedtosigna  The pooling may involve tracts
Sec 8 community . . .
lease so that embracing a single section or
the mineral may join tracts from severa
owners share  gections into a drilling unit
in proceeds no . e .
matter where determined by specific reservoir
Leasedd the initial well conditions. Bounding faults, for
is drilled. example, may determine that the
optimum drilling location is a

full 640 acres but located at the intersection of four sections; the resulting pooled unit
leaves four surrounding L-shaped drilling units each 480 acres in size. Such a pooling
needs to be documented by persuasive geological and geophysical data prior to being
approved by regulatory agencies.

After drilling, the pooling agreement either dissolves if the well is a dry-hole or it can
become part of the creation of a producing unit. If no drilling happens during the pooling
period or if the bore-hole turns out to be a dry-hole, the pooled unit dissolves and the
individual interests become drillable in another drilling/spacing unit for the same or
different stratigraphic interval. If paying quantities of hydrocarbons are found, the
communitized unit can become part of a unitized exploration or secondary recovery
project. If the pooled acres are to be totally committed to the unit, the pooling can be
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terminated or kept alive, in either case, the well on the pooled acres and any subsequent
increased density wells are considered unit wells. Production of unit wells is reported as
part of the unit’s production.

Field and production data can be used to amend the regulatory well density to perhaps 80
or 160 acres per wellsite. The operator or operators can then drill additional wells to
effectively produce the CBNG resource.  If severa operators are in the process of
developing adjacent CBNG projects, then competition and “law of capture”
considerations may determine which locations get drilled first rather than decisions based
on reservoir engineering/management considerations. Some of these concerns can be
alleviated through the use of unitization.

4.4.4 Unitization

Severa owners of adjacent CBNG interests may decide to unite their properties to
facilitate the economic, orderly, and timely development of the natural gas resources
within a given project area asillustrated in Figure 4-10.

This is the process of unitization — the forming of a legal Unit defined both
geographically (i.e., “Sections 3 through 11, 14 through 20; all in T12N, R30W”) and
stratigraphically  (i.e,, “the
Dietz Members 1, 2, and 3")
to form a single entity whose Unitization of Multi-Lease CBM Field
development is treated as a |

Figure 4-10: Unitization of Many L eases and Parts of L eases.

. . [l T Lpase
whole. Formation of the unit -
is intended to improve the ST ——
economics of development by Do Wssse

[ e A Lmase

eliminating the need to drill
redundant “mirror-image’
protective wells on both sides
of adjoining lease tracts that
are clearly in the same
producing field. The unit may
include fee mineras, Indian
minerals, state  minerals,
and/or Federa minerals.

Unit area is
dedermined by
goahody and
engineefing
data. Minersl
owners share in
proceeds from
each well no matter
where it is drillad.
This applies o
Federal and
Private units,

Unitization includes severa key aspects that are important to the process:

The agreement authorizes one party as the operator to conduct production operations
within the unit. It commits that operator to diligently develop the hydrocarbons
within the unit and to uphold existing and future regulatory requirements. Spacing
and lease term are no bonger at issue, while access and land use are treated the same
across the unit.

Unitization may require approval by the state oil and gas agency and other state
agencies especidly if state trust lands are included in the unit. When Federal or
Indian lards or minerals are included within a unit, approval by the Federd
Government is required as well.
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After initial production in a Federa Unit is established, a Paying Well Determination
(PWD) is performed to establish the initial dimensions of a Participating Area (PA).
The PA is used to compute an assignment of proceeds to the individua leases that
comprise the unit. Only those leases that fall within the PA share in the proceeds.
Lease within the Unit boundary but outside the PA do not share in the proceeds.

The PA can be updated as drilling advances; therefore ownership in the PA can
change after new step-out wells are drilled. The PA is revised through the completion
of PWDs after step-out wells have established production.

Agency approva of the unitization plan does not authorize or permit onthe-ground
activities; such activities are permitted on a case-by-case basis through the
Application for Permit to Drill (APD), injection well permits, Sundry Notices (see 43
CFR Part 3160 and the Oil and Gas Onshore Orders), and other application devises.

4.4.5 Regulatory Requirements

4.45.1 Pooling and Communitization

Pooling, either voluntary or forced, requires the operator to define the drilling/spacing
unit in stratigraphic and geographic terms. States may require a certain percentage of
minerals to voluntarily join a pooling before the rest can be forced to join. Fee and state
minerals can be forced to join the pooling while Federal and Tribal minerals cannot be
forced to join. Pooling actions exist for a limited time unless hydrocarbons in paying
guantities are discovered; a paying well extends the pooling until the well ceases to be
profitable or until the pooling is unitized. Unitization can exempt Federa leases from
chargeability under the statutory acreage limitation on holdings by an individual operator.

4.45.2 Unitization

Unitization can be performed under state regulatory authority when the mineral interests
are owned privately or by the states. Unitization processes and procedures vary between
the states. If 10% or more of the mineral interests are Federaly owned, then the
provisions of 43 CFR Subpart 3180 and others should be followed.

The Federal unitization process is detailed in BLM Unitization Manual Section 3180 and
Unitization Handbook H-3180. The BLM website has standardized application forms for
unitizations on Federa and Indian minerals. If Indian minerals are involved, the BLM
unitization form may need to be revised and the approval of the Bureau of Indian Affairs
may be required. Owners of mineral interests (both royalty interests and working
interests) have to be afforded an ample opportunity to join the unit; private interests may
be forced into the unit by judicia or quasi-judicial agency decision. Mineral interests are
to be allocated to the unit by an allocation formula detailed in the unitization agreement.
The allocation formula assigns precise working, royalty, and over-riding interests to each
tract in the proposed unit and to each owner in the unit.

Unitizations can be either exploratory or secondary recovery units. Exploratory units are
usually obtained for unproven areas and those areas primarily productive of natural gas.
Secondary recovery units typically apply to oil fields under waterflood or other secondary
recovery operations. CBNG operations are generally best suited to the standard
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exploratory unit. CBNG unitizations may apply to the coals in an area (e.g., “Fort Union
Cods’) or may be restricted to a part of the coal sequence (e.g., “Big George Cod”). In
either case, the section to be unitized should be closely defined (i.e., “Fort Union Coals as
seen in the Shell State #1 well, SW-SE Section 14, T43N, R33W, between 624’ and
1450' log depth”). In addition, unit boundaries should be precisely described in terms of
geographical coordinates so that each mineral tract can be seen to be wholly or partially
inside or outside the unit.

Unitization applications applicable to conventional oil and gas or CBNG submitted to the
state agency, the Bureau of Indian Affairs (BIA), and the BLM should include at a
minimum the following data:

A map drawn on a SectionTownship-Range base showing the proposed unit
boundary, with detailed structural and stratigraphic settings pertinent to the proposed
unit area. CBNG maps might include a structure map on a common marker and net or
gross coa isopachous map for the proposed unit area and surrounding adjacent area.
The map should also show the status, depth, and lowest formation penetrated by each
well drilled in the unit area and the immediate vicinity. For CBNG projects, it is
particularly important to highlight those existing wells that have logged the shallow
coals.

CBNG unit applications should provide detailed stratigraphic columns listing local
coal names as well as regional equivalencies for other named coals. Log or sample
cross sections should also be provided to describe coal pinch-outs or merging coal
seams and approximate limits of any sand-dominated channels cut through the coals.
In addition the locations of proposed wells with their expected depths should be
provided.

Appropriate and necessary seismic and other geophysical information if available
should be provided with the application. CBNG projects may include remotely
sensed fracture analyses and regionally mapped, through-going faults.

Discussion of the specific geologic basis used in delineating the boundary of the
proposed unit area, such as cleat orientation, structural contour, bounding fault, sub-
crops, or stratigraphic pinch-out needs to be included. CBNG units may be defined
by fracture density, net coal isopach, gas desorption data, or clinker distribution.

Unitized CBNG interests can become part of a single producing field. Individual owners
(e.g., private individuas, state agencies, Indian tribes, and Federal agencies such as the
BLM) earn proceeds from the unit regardless of where the gas actually comes from. The
proceeds, operating costs, taxes, and royalties are assigned to individua tracts and
owners by way of the allocation formula, as described in the unitization agreement. The
allocation formulais generally devised by the operator in coordination with other mineral
owners in the unit. Once paying quantities of hydrocarbons have been established, a
POD is usually submitted to the BLM if Federal mineras are involved. The unit's
operator proposes and performs necessary operations within the unit to establish and
maintain CBNG production. These operations may include drilling and completing wells,
installing utilities and roads, and managing produced water. The costs of installing and
operating this infra-structure are borne by the mineral interests in the unit. Production of
CBNG is totaled for the unit and proceeds divided according to the alocation formula
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The formula can change as interests are bought and sold and the formula is to be
maintained and updated by the designated operator.

A successful pooling or unitization action extends the life of any leased minerals until
after the dissolution of the unit or until paying amounts of CBNG are no longer produced.
Leases that are partly within and partly outside the unit are segregated into unitized and
un-unitized portions. The un-unitized portion is not held by unit production and that
portion of the lease expires after the primary term unless hydrocarbons of paying quantity

have been
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Extension of the PA boundary nay lead to the drilling of extra wells that were not
included in the original POD; in that case the operator may file an amendment to the
POD listing additional wells to be drilled. Normally after five years of development, the
unit boundary reverts to the PA boundary unless the exploratory term is extended.
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4.5 DRAINAGE PLANS

4.5.1 Rationale

Comprehensive well drainage plans can help insure that the development of CBNG
occurs in amanner designed to optimize the recovery of the natural gas resource. CBNG
developers and regulators want to ensure that CBNG resource development occurs in a
manner to optimize the gas resource while developers on surrounding leases want to
ensure their gas is not lost to off-lease CBNG development. Drainage works to the
benefit of the producer by drawing water and methane toward each producing well;
however, drainage can work against the producer by drawing fluids from acreage under
his control toward other operator’s wells. To provide scale to the drainage phenomenon,
the BLM has determined that CBNG drainage can occur three miles or more beyond the
edge of production after only 18 months of production (BLM, 2000).

Well drainage plans address issues related to the extraction of natura gas, the removal of
water to reduce the hydraulic head within the coa seam, and methods to prevent the
drainage of the gas under a lease by off-lease development. Well drainage plans alow
CBNG developers to present a schedule for draining the CBNG resource under lease; this
may include identifying well spacing/densities that are based on reservoir models or the
need to create a hydrologic barrier to prevent a neighboring lease holder from draining
their lease. In some instances, drainage planning may require the development of
unitization or communitization plans to ensure that the interests of CBNG development
parties are protected.

4.5.2 Contents

Typical CBNG well drainage plans can include information related to the reduction of
hydrostatic pressure in the coal seams, the extraction of natural gas, and the prevention of
drainage from neighboring leases:

1) Water Drainage Wells: The nature of CBNG often requires the extraction of
water to reduce the hydraulic head prior to natural gas production. The optimum
location of wells to reduce the hydraulic head of the coal seam is acritical element to
ensure maximum CBNG production. Water drainage from the coal seams can impact
local water wells and springs.

2.) Gas Drainage Wedlls: In order to maximize the extraction of the CBNG gas
resource, the schedule on which CBNG wells are drilled and developed can affect the
amount of gas that is extracted. Gas drainage can impact CBNG resources beyond
the project boundaries.

3.) Wdll Spacing/Density: Additional consideration may be needed to adjust from the
standard spacing unit to a Site-specific reservoir spacing unit that can optimize gas
production.

4.) Prevention of Off-lease Drainage: Plans for the placement of hydraulic barriers
and sentinel wells to monitor and prevent off- lease drainage should be included in the
drainage plan.
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4.5.3 Regulatory Requirements

The BLM has determined that an operator of a federa lease is liable for drainage of
Federal or Tribal Trust minerals that he does not control. In addition, the operator of a
Federal lease is responsible for protecting those leased minerals from drainage by outside
wells (BLM 2001). While these specific requirements do not apply to operators of state
or fee minerals, these operators still have aresponsibility to protect fee and state minerals
from drainage. If off-lease drainage occurs mineral owners can have recourse through
courts of law to obtain compensation for the lost resource.

4.5.4 Technological Options

Throughout the life of a CBNG project, the operator should be charting the behavior of
the field. This charting may include a geographic distribution of production. Production
data is an excellent indication of the extent and efficiency of drainage. Technological
developments for portraying and predicting production trends can be utilized to describe
drainage within and outside the lease block or unit.

45.4.1 Periodic Pressure Mapping

Coa seams in the Western United States often contain water as well as CBNG. The
pressure in the aquifer (i.e., the “head” in wells) within the CBNG project area is drawn-
down by produwction. The rate and amount of draw-down is important to monitor for
CBNG production, as well as for water production. Pressure and head data from
producing wells and monitoring wells can be used to map the individua coa seam
aquifers in the neighborhood of the CBNG project. The pressure map may supply
valuable information about the connection or isolation of the coal seams across the
project area and highlight coals that are not being de-pressured and not having its CBNG
resource produced.

Pressure mapping may also be able to predict in-fill drilling, impacts to private water
wells and springs in the vicinity of the project, and CBNG drainage of off-lease tracts.
Hydrostatic pressures should be closely monitored by CBNG operators as a means to
optimize production rates within the productive coals in the project. For example, if four
coal seams are productive over the project, it behooves the operator to map aquifer
pressures in the four coals to insure that the CBNG resource is being produced efficiently
in each. In addition, data from monitoring wells should be included in the pressure maps
to track de-pressurization of off-lease aquifers and predict off-lease drainage by the
CBNG project.

45.4.2 Reservoir Modeling

Operators may keep track of CBNG producing reservoirs by way of numerica models
designed to describe in map and cross-section form, the distribution of porosity,
permeability, and reservoir pressure. Such models can determine the connections
between coa aquifers and identify those that are clearly isolated both vertically and
horizontally. The models can be used to identify those aquifer segments that may not be
fully drained by current operations and those that require additiona in-fill drilling. The
models can also be used to identify off-lease areas that might be drained by current
operations.
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Models of a CBNG reservoir are defined by monitoring reservoir pressure and production
rates from producing and monitoring wells in the vicinity of the producing project.
Numerica models have the ability to visualize current conditions and project these
conditions into the future. These projections can be used to detect areas within the
project area that may be by-passed or areas outside the project that may be drained. The
projections of the model can also be used by the operator to direct production efforts so
that extra producing wells can be placed in areas to produce by passed resources and
other wells can be curtailed so that leases outside the project area are protected from
drainage.

Modeling can be done throughout the development of the project to track initial de-
pressurization efforts, in-fill drilling, pumping programs, plugging schedules, and aquifer
recharge. Modeling can aso be utilized to interpret sentinel well data on off-setting
leases and the operation of mirror-location production wells on off-setting leases to
monitor and control drainage. Lastly the modeling results can be used to calculate
compensatory royalty payments to off-setting mineral and royalty owners that have had
their leases drained.
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4.6 CULTURAL RESOURCE INVENTORIES

4.6.1 Rationale

Lands proposed for CBNG development can potentially be located in areas that contain
pre-historic and/or historically important components (i.e., cultural resources). From a
public relations and regulatory perspective, operators, as well as landowners, are
accountable for any cultural resource disturbance that may occur as a result of
development. The genera public, private citizen groups and tribal communities are
concerned that the widespread development of undisturbed lands may affect this resource
in amanner that is not conducive to its conservation and protection. Many of these public
entities have an integra role in the establishment of public perception towards CBNG
development due to concerns for cultural resources. As such, operators can use this
opportunity to work with concerned parties to develop appropriate planning strategies,
due diligence, and mitigation strategies, when necessary.

Cultural resources are susceptible to surface and subsurface operations that require the
use of heavy equipment (e.g., road construction, well drilling, pad construction, pipeline
and utility placement, etc.). This type of construction results in changes to the natura
landscape. Other activities that include, increased travel and vandalism resulting from
access improvements or increased erosion resulting from surface dterations, can also
impact this resource. Collectively, these activities can aso produce indirect impacts from
fires; and to rock art sites from gas emissions, abrasive dust, and vibrations from drilling
equipment. In addition, noise, activity, traffic, and smells can affect the quality and
continued use of traditional cultural sites.

4.6.2 Contents

Laws and regulations established br cultural resources were written to preserve and
minimize and mitigate unforeseeable resource alterations. Federal and state laws require
the performance of a survey prior to the commencement of construction or other surface
disturbing activities. If land is designated for conservation use, public use, or socio-
cultural use it might prohibit its usage. Cultural resource inventories focus on the
discovery of archeological components prior to development activities, to ensure that
appropriate planning amerdments for development are considered. Industry practices to
insure historical and pre-historical components are protected include, surveying locations
within a project’s footprint and when feasible, implementing reaistic avoidance or
facility relocation practices.

4.6.3 Regulatory Approach

The existence of cultural resources within a specific location are determined through
examination of existing records, field surveys, and subsurface testing of areas that are
proposed for disturbance on federal and state lands. The flow chart in Figure 4-13 shows
a decision pathway for the development of a cultural resource plan. Section 106 of the
National Historic Preservation Act (NHPA) requires an inventory of cultural resources if
federal involvement is present either in terms of surface or mineral estate, federal grant,
or federa license. The BLM has promulgated guidance standards that include approved
plans for avoidance when resources are discovered.
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In recent years BLM has implemented a national Programmatic Agreement with the
Advisory Council on Historic Preservation and the National Conference of State Historic
Preservation Officers. This Programmatic Agreement enables BLM to expedite Section
106 reviews under guidance from the board in a more proactive manner (Winthrop,
2002). In addition, BLM has entered into agreements with various private citizen groups
and local and tribal communities to help preserve cultural resources on BLM lands.

In addition to the BLM, State Historical Preservation Offices (SHPO) has a role in
cultural resource conservation. SHPO maintains a register of listed or eligible sites for
listing on the National Register of Historic Places (NRHP) and typicaly stipulate
additional nonBLM requirements. SHPO is responsible to inform property owners and
local officials of the intent to nominate discovered sites while at the same time provide
for public comment. This allows involved parties the opportunity to concur in or object
to the nomination. If the owner of a private property, or the majority of private property
owners for a property or district with multiple owners, objects to the nomination, the
historic property cannot be listed in the National Register (National Park Service, 2003).

Development plans submitted to BLM are to meet cultural resource requirements as
identified in the BLM handbook H8110: Guidelines for Identifying Cultural Resources
prior to the PODS approval. These requirements include conformance with minimal
BLM Class Il survey standards and qualifications for contracting archaeologist (i.e.,
archeologist should hold a permit with the sponsoring BLM field office). The following
information summarizes BLM Class Ill survey standards as described in the Coal Bed
Natural Gas Well Applications for Permit to Drill and Plan of Development Preparation
Guide, Buffalo Field Office (BLM, 2003).

BLM Class Il Survey Standards:

Well pads are to be surveyed in 10-acre minimum units, unless a block survey
strategy is in place for the project. The corners of the 10 acre block are to be
recorded with a GPS unit. This is to ensure that the survey can be replicated by
BLM Cultural Resource Personnel, if necessary.

Unimproved two-tracks (both existing and proposed) and new improved, al-
Season access roads are to be inventoried using a minimum of a single inventory
transect with a 100-foot centerline survey (i.e., 50° on both sides from the center
of disturbance).

Central gathering/metering facilities should be inventoried in 10-acre survey
blocks, though they can be appended or attached to other well pad surveys.
Corners of these facilities should be recorded the same as 10 acre well
inventories.

Federal project pipelines are to be surveyed to the point where they connect to an
existing fee pipeline and/or road corridor, fee central gathering/metering facility,
or other previously disturbed area. Water pipelines are to be surveyed from the
well to the discharge point or disposal facility. BLM requires that buried
infrastructure serving federal wells within a Project POD be inventoried. Third-
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party pipelines, which are constructed and operated by someone other than the
federal leaseholder(s) and do not link federal wells within the Project POD, are
not federal undertakings and therefore do not require cultural survey unless
federal surface is crossed. Cultural clearance is required for rights-of-way across
federal surface. A 100 foot centerline survey is required.

Area disturbed by new overhead and buried power line routes serving federa
wells within a project area are to be inventoried for cultural resources. Where the
lines are not covered by a block inventory, the minimum corridor to be
inventoried is 100 feet. BLM may require additional areas to be inventoried
depending on the size of the power-line.

Water discharge points and a BLM defined 10 acre area should be surveyed for
cultural resources.

New reservoirs constructed as part of the CBNG project should have a minimum
of 10 acres surveyed including dam site, the water impoundment area, the fill or
barrow area, the overflow channels, and immediate downstream drainage.
Cultural resource information should be reviewed for existing reservoirs and an
inventory covering the proposed action would be required if necessary. If the size
of an existing reservoir is to be greatly expanded, it may be regarded as new
construction and require cultural resource inventory as previously stated.

State regulations related to practices which govern cultural resources vary to a certain
degree from state to state in code or language, but collectively, support the federal
mandate or provide more stringent standards. The policy summary below, for the states
focused on in this study, is intended to provide the reader with a general “sense”
concerning the viewpoints and regulatory perspective for each State. It is recommended
that regulatory requirements be obtained and reviewed by contacting the appropriate
authorized agency prior to developing a project plan.

Colorado: “Reserves title for the state to all historical, prehistorical and archeological
resources in al lands, rivers, lakes, reservoirs and other areas owned by the state or any
county, city and county, city, town, district or other political subdivision, to include al
deposits, structures or objects which provide information pertaining to the historical or
prehistorical culture of people within the boundaries of the state, as well as rights-of-way
access on state-owned land from a maintained public road for the exploration, protection,
preservation, interpretation and enhancement of the site or deposit proper.” “Requires
any person who discovers or knowingly disturbs suspected human skeletal remains on
any land in the state, except in regard to anthropological investigations under §24-80-
1303, to notify the coroner in the county where the remains are located. Directs the
coroner to notify the state archeologist if the coroner determines such remains to be of no
forensic value.” (Colorado Revised Statutes: §24-80- 1302)

Montana: “Prohibits a person from excavating, removing or restoring any heritage
property or paleontological remains on lands owned by the state without first obtaining
an antiquities permit from the historic preservation officer.” “Requires a person who by
archeological excavation or by agricultural, mining, construction or other ground-
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disturbing activity discovers human skeletal remains, a burial site or buria material to
notify the county coroner immediately and to cease such activities until the coroner has
determined, within two days of notification, whether a forensic examination under the
coroner's jurisdiction is necessary.” (Montana Code: §22-3- 805)

New Mexico: “Discourages field archeology on privately owned lands except in
accordance with the provisions and spirit of the Cultural Properties Act, and encourages
persons having knowledge of the location of archeological sites to inform the Cultural

Properties Review Committee. Declares it to be an act of trespass for a person to remove,
injure or destroy registered cultural properties situated on private lands or controlled by a
private owner without the owner's prior permission.” “Requires a person who discovers
an unmarked burial to cease any activity that may disturb the burial or any object

associated with that burial and to rotify the local law enforcement agency, which shall

notify the state medical investigator and the state historic preservation officer.” (New

Mexico Statutes 1978: §18- 6-11.2)

Utah: “Requires a person who discovers any archeological resources on lands owned by
the state or its subdivisions or on privately owned land to report the discovery promptly
to the Division of State History. Discourages field investigations except in accordance
with Part 3 (89-8-301 through 89-8-308) and Part 4 (89-8-401 through 8§9-8-405).
Declares that nothing in this section may be construed to authorize a person to survey or
excavate for archeological resources.” (Utah Code Sec 9-8-307)

Wyoming: “Before any excavation on any prehistoric ruins, pictographs, hieroglyphics
or any other ancient markings, or writing or archaeological and paleontological deposits
in the state of WWyoming on any public lands, either state or federal, shall be undertaken, a
permit shall first be obtained.” (Wyoming Code §836-1-114)

4.6.4 Planning Considerations

As mentioned above surface disturbances related to CBNG development can potentially
alter cultural resources if land management and planning strategies are not properly
identified and/or implemented. During the initial stages of planning, operators may
consider project location and principal land disturbing actives that may lead to
disturbance(s). In order to determine areas deemed “safe” for development, existing
record searches may be performed in cooperation with SHPO so as to ascertain any land
avoidance areas, as well as proposed areas for avoidance. During this phase of planning
the operator should also identify other authorizing agencies (e.g. BLM, etc.) to establish
agency specific regulatory requirements, subjects of concern, and other related issues
relative to cultural resources.

As part of the project plan, regions or lands not covered under existing NEPA documents
may require the performance of a cultural resources survey to identify historical sites,
buildings, areas of visual importance, etc. Upon completion of the survey, findings are to
be submitted to SHPO, as well as other authorized agencies, for review. When necessary
the development of mitigation options should be implemented. The project plan should
clearly identify and state intended actions to occur when cultural resources are identified.
Coordination with SHPO, and in many cases BLM, to identify such actions is critical to
facilitate plan approval.
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Specific plans for avoidance and methods or alternatives to minimize direct or indirect
distubances are included as part of the project plan for historic properties within the
areas of potential effect of proposed project activities (BLM, 2003). Such plans as
developed by BLM can include, but are not limited to, the following corstraints,
stipulations, or actions (BLM, 2003):

Relocation, redesign, or constraint of project facilities and infrastructure to avoid
or minimize earth disturbance.

Relocation, redesign, or constraint of project facilities and infrastructure to avoid
or minimize visua intrusion.

Stabilization of sediments, bedrock, or structures that could be destabilized, or
could deteriorate, as a result of nearby project activities and identification of an
appropriate buffer zone.

Restriction or prevention of access to sensitive areas.

Rehabilitation of buildings or structures, or protective screening of art work to
minimize deterioration.

Detalled documentation, possibly including archival photo documentation, of
contributing structures, landscape features, or aspects of historic setting that
cannot feasibly be avoided. In some cases it may be feasible to restore some of
these contributing features after construction has been completed.

Detailed recordation or data recovery of the essential contributing elements of a
historic property that cannot be avoided or protected.

In the rare event when exploratory or development procedures unearth previously
undiscovered resources, enforceable mitigation may require that work be stopped in the
area of discovery until after consultation with relevant state historic preservation officer,
tribal historic preservation officer, and/or the Advisory Council on Historic Preservation.

Appropriate and responsible actions relative to the discovered resource may be
determined by these agencies and coordinated with operators and/or landowners.

Instruction on procedures to follow in this particular situation can constitute an important
element during the planning process. This may include informing operators of the
penalties for illegally collecting artifacts; intentionally damaging archeological sites or
historic properties; instruction on rehabilitation of buildings or structures, minimizing
equipment traffic; and restricting placement of equipment and material staging areas near
known archeological resources (National Park Service, 2002).
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4.7 WILDLIFE INVENTORIES

The inventory and monitoring for the abundance and distributions of wildlife species are
essential in addressing development impacts that pose threats to the effective and
sustained management of federally or state
protected species. A comprehensive wildlife
inventory that evaluates the abundance and
distributions of wildlife provides input to =
project planning that can help minimize |
realized impacts to local species. Wildlife |
surveys or monitoring programs provide the
bases for formulation of adaptive wildlife
management plans that document mitigation
objectives and outline how each is to be
implemented. Management issues relating
to the degree of human disturbance,
conservation, management constraints, local communities' interests, and development are
influenced by the resource availability and abundance over time.

Black-footed Ferret (Mustela nigripes)

4.7.1 Rationale

Wildlife surveys and inventories are used to identify fish and/or wildlife populations,
their habitats, and other associated parameters such as, home ranges, biodiversity values,
and habitat usage. In addition, wildlife surveys can help assure operators and private
landowners are protected from regulatory liabilities that are associated with protected
species by providing documentation of the existing conditions. Federa law dictates
responsible actions (i.e.,, wildlife surveys) be taken by federal agencies to protect
endangered species on lands owned by the federal government or on projects that involve
federal participation, including federally owned (split-estates). Conversely, when
development practices occur on privately owned lands, landowners and operators are not
legally bound by these same dtipulations. It should be noted they may be held
accountable under Section 9 of the Endangered Species Act for actions affecting state or
federally listed species.

The findings of a wildlife survey are site and period specific and as a consequence, may
require repeat surveys at pre-determined stages to monitor for changes in the system
(U.S. Fish and Wildlife Service, 1992). Resident or native wildlife species and their
habitats, when compared to transient or migratory species, are generally at greater risks
during CBNG development, as they are more dependent on the local ecosystem. A
comprehensive survey of the biota ensures that the species utilizing the project area are
identified, as well as the time of year in which they are most likely present. This
information can then be extrapolated and used as a strategy tool by wildlife biologists or
resource managers to predict the degree of impact(s) for specific species. With this
inventory strategy, proper identification of fish, wildlife, and botanical speciesin the area
helps those involved identity species-specific critical resources and when necessary, plan
for appropriate mitigation.

Lastly, wildlife surveys provide opportunity for operators and landowner’s to involve
state and federal agencies to collectively coordinate efforts to establish scientifically
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sound survey protocol, as well as determine the level of risks for certain species for work-
specific actions.

Upon completion, a comprehensive wildlife inventory can allow involved parties to plan
accordingly so as to maximize the efficiency and effectiveness of planned mitigation,
while at the same time maximize a project’s production and overal profit (EPA, 2002).

4.7.2 Contents

Due to the wide use and variance associated with wildlife surveys, describing step-by-
step procedures that can be utilized by professionals to effectively and accurately plan
such an action is difficult. Coupled together with differences in regional regulatory
demands and interpretation, a specific step-by-step approach becomes increasingly less
viable. Wildlife regulations are complex and vary depending on state and federal
involvement, land-usage, and specie distribution. As such, a working knowledge of
applicable regulations has proven critical for effectively planning wildlife inventory
surveys and with aiding in the overall implementation of a project plan. The discussion
below is intended to inform the reader of applicable wildlife regulations and define
general survey protocol and decision guidelines that can aid involved parties during the
planning process.

4.7.3 Regulatory Approach

Congress passed the Endangered Species Preservation Act in 1966, which granted limited
protection for native animal species only. This newly promulgated law required the
Departments of Interior, Agriculture, and Defense to actively protect listed species and
their habitats and authorized land acquisition to help achieve necessary levels of
protection. The Endangered Species Conservation Act of 1969 was then passed to
provide additional protection to species in danger of "worldwide extinction”. Import of
such species was prohibited, as was their subsequent sale within the United States. A
1973 conference in Washington led to the signing of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES), which restricted
interretional commerce in plant and animal species believed to be actually or potentially
harmed by trade. The now known Endangered Species Act of 1973 was passed later that
year, which combined and considerably strengthened the provisions of its predecessors
(EPA, 2002). The Endangered Species Act is currently enforced by the United States
Fish and Wildlife Service (FWS).

The FWS and the BLM reached an interagency agreement in 1996 (Section 506, FW 3,
exhibit 1) to promote effective cooperation in resource management in a manner that
recognizes existing cooperative relationships with the States. Under this agreement BLM
has the statutory responsibility for cadastral survey, inventory, planning, and multiple-use
management of the public lands and public land resources that include fish and wildlife.
BLM can include and enforce appropriate measures during the site-specific plan approval
stage and assure that fish and wildlife resources are effectively considered in each stage
of its land management programs and adtivities.

The FWS has principa statutory-responsibility and authority for migratory birds,
threatened and endangered (T/E) species, certan marine mammals, international
resources within the continental United States, and al fish and wildlife on lands wnder
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Service control and as described in the Fish and Wildlife Act of 1956 (.16 U.S.C. 742(a)-
754). FWS and BLM have genera responsibilities to conduct research and to compile
information on the status of fish, wildlife, and plant resources and those factors affecting
them in ther respective areas of responsibility. These genera FWS assessments for
wildlife and vegetative conditions and trends may at times extend to areas within the
public lands under BLM administration in response to statutory, Presidential, or
Secretarial direction. In addition, both agencies have fish and wildlife advocacy roles
within their statutory-authorities or other assigned functions.

Under Section 522 of the FWS Manual, which includes guidance for wildlife survey
procedures, states are required to evaluate survey projects of an ongoing nature to provide
state managers with a critical review of the continuing need for the data; its sufficiency in
meeting management objectives of the agency; and the reliability and efficiency of the
methods used to collect the data (U.S. Fish and Wildlife Service, 1992). The evaluation
by the state ensures the validity of collected field data and helps surveyors develop plans
that also satisfy state regulations or procedures. Proper planning with assistance by the
state also helps ensure proper coordination between Federal authorities and over the
course of the project may help to avoid unnecessary project delays and costs.

CBNG development may trigger Section 7 and/or Section 9 of the Endangered Species
Act if environmental alterations are planned and if those alterations pose a potential
threat to listed species and their habitat. Section 7 of the Act primarily insures federal
agencies do not jeopardize the continued existence of listed species or modify their
critical habitat during any federally authorized project. Section 9 discusses prohibited
actions and outlines litigation authority for the FWS. Prohibited actions defined in this
Section are extensive and should be reviewed to insure planning strategies are consi stent
with the law.

Split-estate lands with federally owned mineral rights, affords BLM the authorization or
responsibility under Section 7 of the Endangered Species Act, to furtherance the purposes
of the act “by carrying out programs for the conservation of endangered species and
threatened species’ (U.S. Fish and Wildlife Service, 1992). In this situation permit
applications may not be approved without prior wildlife inventory investigations, unless
threatened or endangered goecies are assumed to inhabit the permitted area. The FWS
provides interagency support during this process and can invoke penalties for prohibited
actions outlined under Section 9 of the Act.

Section 7 of the Endangered Species Act is not applicable to project related actions taking
place solely on private lands. However, under Section 9 of the Act, operators or land
owners still need to assure prohibited violations defined are avoided. From a regulatory
perspective, actions on private lands may not require performance of wildlife inventories,
but as stated above, impacts to threatened or endangered species would trigger Section 9
of the act, and subsequent law enforcement penalties from the FWS. To avoid such
situations, the FWS service recommends incorporating wildlife inventory requirements
into project plans or at a minimum, assume federal and state listed species inhabit the
area

Working with endangered or threatened species requires a Federal Fish and Wildlife
Permit, as described in the genera conditions of Title 50 CFR, part 13. Issues or actions
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related to taking, possessing, transporting, selling, purchasing, etc., of any Federaly
listed species, including plants, falls under jurisdiction of this permit.

4.7.3.1 Lease Stipulations

Many states do not have the authority or requirement to perform wildlife inventories
when projects are scheduled to take place on private lands. An accepted practice
consisting of proper diligence by notifying the appropriate State authority to ascertain
their specific requirements is recommended. In addition, development projects taking
place on State Trust Lands are typically required by associated management groups to
include lease stipulations for wildlife surveys.

Private landowners do have the authority to implement wildlife specific lease stipulations
and may do so if they are concerned about a particular species or habitat. As stated above,
these stipulations can always be included in the lease agreement to avoid penalty under
Section 9 of the Endangered and Species Act. These stipulations are typicaly outlined
and defined during the pre-planning phase of the project.

4.7.3.2 Wildlifeand Botanical Survey Procedures

As with many project planning elements associated with CBNG devel opment, geographic
location, available resources, and proposed development operations dictate the inventory
requirements necessary to satisfy regulatory, landowner, and public office requirements.
In any case, the overall objectives of a wildlife survey are to aid or aleviate impacts
observed by wildlife species by developing mitigation specific to each action and affected
species.

In general, awildlife survey begins by reviewing ranges and natural histories of protected
species. In addition, identification of proposed development objectives to determine
potential risks to applicable species is carried out early in the survey process.
Coordination with federal and state offices to ascertain survey requirements and approval,
as well as any requirements established by land owners, is considered the next practical
step. The flow chart in Figure 4-14 is designed to assist in the decision making process
during the pre-plan development phase. Specific project requirements, objectives, and
available data can alter the appropriate pathway as described and it is recommended that
appropriated authorities be contacted during the pre-plan development phase.

The FWS provides specific guidelines and regulations for conducting wildlife inventories
in the Fish and Wildlife Service Manual, Section 522, FW 12, when projects entail
federal involvement. The "Handbook on Research and Surveys, Federal Aid in Fish and
Wildlife Restoration” and "Tactical Planning in Fish and Wildlife Management and
Research” are also available from the FWS and provide more detailed information on this
subject. These manuals and handbooks are available from Federal Aid Regional Offices.

Survey practices very greatly for any given species or habitat and require interested
parties to coordinate efforts with local federal or state authorities to determine the
recommended and most current survey practices. Deviations from FWS or state
guidelines without prior approva typicaly results in permit reection. In addition,
individuals performing the survey on federally involved projects may require pre-
approval by the lead federa agency.
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Development of survey objectives are established in the project plan to assure survey
criteria and procedures are approved. The plan should also include potential project
related wildlife impacts to assure proper field evaluations are considered and performed.
Questions to consider when developing a wildlife survey plan may include:

Are federally
listed species
known to occur in
the area? If so
what is their range
and distribution?

Are the species in

quﬂion resident West Slope Cutthroat Trout
or migratory? Oncorhynchus clarki lewisi
When is ther

breeding period?

How long is the maternity period and when does, if applicable, migration occur?
Is the species territorial and how large is the home range?
Is the species adaptable or is it vulnerable to environmental changes?

How does project conditions affect this species or its habitat? (including water
systems)

Is suitable habitat for temporary re-location available?
When is the species most active?

What is considered critical habitat for the species?
Can the project be re-located?

Would mitigation measures effectively protect local wildlife resources?

In general surveys focus on endangered or threatened species, but may include other
regionally sensitive species (i.e. National Forest Service listed species). In situations
where federal or state endangered or threatened species are identified, local FWS or BLM
offices should be contacted prior to taking further action. In these cases the FWS
typically requires the performance of a biological assessment of the discovered specie(s)
to determine an appropriate response that may include, mitigation or impact reduction
strategies. With any development project, data resulting from the survey should be
concise, but easily interpreted so as to formulate proper avoidance or mitigation.

Figure 4-15 outlines a decision pathway that can be incorporated into a project plan to
determine the correct course for proper implementation of awildlife survey.
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4.8 PRODUCED WATER MANAGEMENT

4.8.1 Rationale

In the Western United States, the viability of CBNG projects is often determined by the
economics of managing produced water. Furthermore, landowners, irrigators, fishermen,
and regulators are concerned with the potential impacts to surface water and groundwater
from CBNG produced water. High quality water that is produced in some CBNG regions
can have a dual nature being of sufficient quality for livestock watering but, at the same
time pose a risk to soils, crops, groundwater, and surface water if not properly managed.
CBNG development can become uneconomical if large volumes of poor quality water are
produced that can only be managed via deep injection or by expensive treatment options
prior to beneficial use or surface discharge.

Water management plans are the means by which CBNG developers demonstrate to
regulators, landowners, and other interest groups that produced water is being managed in
an environmentally conservative manner. CBNG produced water can be managed by a
variety of means and may even be developed into an asset for the arid Western United
States since much of the west is experiencing population growth and droughts that are
depleting groundwater and surface water sypplies.  Although the quality of CBNG
produced water can vary by basin, by coal seam within a basin, and over the lifetime of a
well, there are management options to properly handle water types while protecting or
possibly improving local surface water ad groundwater. CBNG produced water can be
used to supply local industry such as farms, ranches, fisheries, and coal mines by
supplying water for irrigation, livestock watering, fish hatchery ponds, and dust control.
The flow chart in Figure 4-16 shows an example decision pathway for determining how
produced water for a Wyoming CBNG field could be managed.  Water management
plans address how operators intend to manage water that is produced during testing and
development of the CBNG project. The decision pathway in Figure 4-16 shows that one
water management plan may contain a variety of management options in order to handle
the produced water.

4.8.2 Contents

A water management plan details how a CBNG developer may handle, transport and
dispose of water thet is produced from the wells contained within the plan. Typical water
management plans include:

Maps: Maps can be used to show the location of existing water wells, springs,
surface water bodies and proposed CBNG facilities (i.e, wells, proposed
pipelines, manifolds, irrigated fields, discharge points, and reservoirs).

Design Plans: Design plans for erosion control structures, impoundments, and
channel crossings may be necessary with different levels of engineering design
based on the local regulatory authority. In some areas generalized design plans
for impoundments may be sufficient while other states may require detailed plans
for each individual structure.
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Projected water production rates:. CBNG wells generally produce water at high
initial rates and gradually decline to a stable rate. The project Drilling Plan

should have aready detailed the drilling schedule and phased production plans.

Expected per well and total project water projections can then be made for the life
of the project and at points of time during the project. Water rates dictate the size
of handling facilities, discharge permits, treatment facilities, and impoundments.

Water quality analysis: Water quality analyses from each producing zone allow
regulators to determine if the proposed water management approaches meet
regulatory guidance. Producers also use water analyses to drive treatment options
and irrigation projects. Subsequent water quality analysis may need to be
submitted as part of monitoring programs.

Regulatory permits: Permits for injection wells, discharge points (NPDES or
State required), water rights and other relevant water management practices are
submitted with the water management plans when applicable.

Management methods: The management plan should provide a breakdown of
how the water volumes are to be disposed (i.e., deep-injected, used in irrigation,
etc.) Details of proposed beneficial uses and disposa methods for the project
including discharge or application rates, storage volumes, and potential
downstream concerns allow regulators to determine compliance with appropriate
and relevant regulations.

4.8.3 Regulatory Requirements

On Federa mineral leases, a comprehensive Water Managemert Plan (WMP) is to be
included with the APD’sto BLM and it is to comply with Onshore Order No. 7. Onshore
Order No. 7 requires water produced from federa mineras, including, water that is
transported onto Non-Federal minerals, to comply with the Order. Additionally, state ail
and gas programs have rules and regulations for the management of produced water
associated with oil and gas including CBNG development. Montana's ROD for CBNG
projects require CBNG developers to include a WMP as part of the POD.

The following information is required by the BLM for a WMP:

1)

2)

3)

Statement of Compliance: CBNG operators are required to include in their
WMP a statement that their CBNG devel opment be conducted in a manner which
complies with BLM, EPA, United States Corps of Engineers, State and Local
Authority laws, standards, and rules for the handling and disposal of produced
water.

Water Management Map: CBNG operators are required to submit a water
management map which includes watershed boundaries, discharge points,
impoundments, land application areas, water pipelines, spring and water well
locations, low water crossings, erosional features, and other relevant water
management information.

Water Quality Analysis: Representative water quality analysis is required to be
submitted with a WMP; the parameters that are to be submitted vary based on
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4)

5)

6)

b)

d)

f)

7)

8)

local or state concerns. For example, in Wyoming a representative water sample
is obtained from the first well to produce in a target coa seam within 30 to 60
days of initial water production. Montana prefers the sample to be obtained prior
to the commencement of drilling from the closest nearby source (i.e., within 6
miles). The sample needs to be collected from the same formation at
approximately the same depth interval asthe proposed CBNG well production.

Erosion Control and Stabilization: Design plans for erosion control measures,
including maintenance schedules, for channels and drainages with discharges
should be incorporated into the plans.

CBNG Operator’'s Representative and Certification. CBNG developers
should also present in their WMP a statement certifying that they along with their
subcontractors agree to conform to the plan and terms or conditions set upon the
plan.

Hydrologic Watershed Field Analysis: The BLM has developed watershed
field evaluation sheets that should be submitted for each individual watershed
within the project development area. For each watershed the following
information is expected:

Watershed Area

Average Slope of the Watershed

Existing conditions of the Channel

i) Average slope

i) Width and depth

i) Mean annual flow (calculated)

Peak Flow Anaysis— minimum of 2, 10, and 25 year return intervals.
Destination — watershed is a tributary of what water system.
Description of Existing Watershed Uses ard Conditions.

i) Existing Wells (location, depth, etc.)

i) Existing Impoundments (location, size, etc.)

iif) Road Crossings (type, condition)

iv) Potential Down Stream Concerns and Mitigation Plansif Impacted (on
channel impoundments, irrigation, etc.)

Existing Watershed Uses: Included within the plan should be a listing of
registered wells, natural springs, and other water management facilities within 1-
mile of the project area. Included with each item should be the following; legal
locations, withdrawal or discharge rates, and water quality analysis.

Proposed Water Management Actions: The types of management options and
volume of produced water expected is to be provided. For each management
option, the following should also be included:
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a) Location
b) List of wells contributing flow
c) Proposed discharge/disposal rate or storage capacity

d) Permit information: NPDES, UIC, State/Federal |mpoundment permit or
permit application.

9) Downstream Concerns: A listing of potential downstream concerns that have
been identified and their proposed mitigation actions.

10) Monitoring and Abandonment: Monitoring and abandonment/reclamation
plans are required and addressed under a separate heading in this document.
Reclamation of water management facilities is typically required when the
facility is no longer necessary.

11) Pre-Approval Data Collection: Some water management plans may require
data collection prior to fina approval; any data collection activities which
require surface disturbance are to be approved by the BLM.

12) Bonding: Bonding is typically required for off-channel impoundments. Bond
amounts are required to be estimated and supplied by the CBNG developer
using a professional engineer with experience in impoundment reclamation.
Bonds should be in place prior to the discharge of any produced water.

4.8.4 Technical Options

CBNG production can be performed using a variety of technologies. The options used by
CBNG developers for the extraction of CBNG and handling of produced water have
different environmental implications and may affect water management planning. The
methods described in the water management plan can have a large impact on the
economics of a CBNG development. The following section discusses some of the
technologies for CBNG production and produced water management and their possible
effects on CBNG water management planning.

4.8.4.1 Phased Development and Well Patterning

CBNG development is typically performed in one of two ways, by developing every well
location with as many drilling rigs as possible or by sectioning the project aea into
multiple development phases so that development is spread over several years. A phased
development allows CBNG developers to modify future development plans within the
project area based on production knowledge gathered during earlier phases. Phased
drilling can aso affect water management planning as some well sites may have already
been affected by earlier de-pressurization efforts (i.e., earlier development sites have
reduced the hydrostatic head within the coal seam at new development sites).

The monitoring of gas and water production from the initia wells can facilitate the
location of infill wells into the field in areas where gas production is greatest due to initial
dewatering. In many instances additional de-watering may be needed to continue gas
production levels. Staggered or phased production of a CBNG development can spread
the produced water volumes over longer periods of time. This spreading of water
production over longer periods of time reduces the size of water management facilities

4-54



Figure 4-17: Phased vs. Rapid CBNG Water Production
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needed at an early stage, versus what would be needed if development was to occur in a
single area as fast as drill rigs become available. Figure 4-17 shows a theoretical
example of how phased drilling can affect peak water production for a CBNG
development field. For each of the examples presented, a CBNG development field of
200 wells is shown (i.e., for the rapid development 50 wells per year are installed over 4
years, in the phased development, 10 wells per year are installed over 20 years). As
shown in the figure phasing CBNG development projects over severa years reduces the
peak water production rate but could extend higher water production over additional
years.

In reducing the peak production rate
and extending the water production
over the additional years, phased

0

development changes the planning for
water management plans in severa

ways:

The number of storage
facilites and volume of
produced water that has to be
stored and disposed of can be
reduced. In this case, fewer and
smaller impoundments may

need to be constructed.
Storage and disposal facilities
T4 6 B 190 12 M 6 % W I N M| N R M can have a longer life span.
Thna fyvara) CBNG developers can plan for

longer term more consistent water management operations instead of large short-
term operations.

4.84.2 Water Storage Technologies

The storage of CBNG produced water is typically handled by two methods:. storage tanks
or impoundments. CBNG developers determine based on produced water volume, water
quality, rates of disposal, and available land, which of these methods to use for managing
produced water. Storage tanks are typically used when small volumes of water or short-
term storage is needed (i.e., usually during testing or in basins with limited water
production). While impoundments are used for large quantities or long durations of
water storage. Water quality can also affect when storage tanks are used as opposed to
impoundments.

Storage tanks are used by CBNG operators for storage of water during initial production
testing, storage during production, and storage prior to disposal. Storage tanks are
typicaly used in producing areas where water quality is unknown or poor (>10,000
TDS). CBNG injection well facilities have storage tanks onsite for the handling of water
prior to injection since this water should be filtered and may require some form of
treatment prior to being injected into the receiving reservoir. Injection storage tanks are
typically designed to hold severa thousand gallons of water near the injection well.
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Impoundments are used at
many CBNG facilities for
storage and disposal  of
produced water. CBNG
produced water  storage
impoundments are typicaly
designed to hold tens of
thousands of galons of
produced water for extended
periods of time.
Impoundments provide
operators with a variety of
CBNG Produced Water options for water management
that storage tanks do not alow including, evaporation and infiltration losses.

The water storage option chosen can affect a WMP in the following ways:

Design Plans: Storage tanks may require that Spill Prevention Control and
Countermeasures structures be designed to contain accidental releases of
produced water. Impoundments require a great deal more design considerations
and vary based on local regulations.

Regulatory Permits: Impoundments may require permitting through the BLM,
United States Corps of Engineers (USCOE) or state agencies depending on the
size, and location. The regulations for impoundments constructed on or off-
channel vary for many states, and dam height can affect whether or not USCOE
permitting is necessary.

4.8.4.3 Disposal and Beneficial Use Technologies

There are numerous technologies being used by CBNG developers to manage produced
water (e.g., injection, surface application/irrigation, discharge, evaporation, infiltration,
and livestock watering). In most CBNG producing basins one or two of these technology
options are the primary water management option while the other technologies are used
as secondary options. There are two principal factors which typically determine the
options that are used in each arear produced water quality and regulatory restrictions.
Produced water quality has an impact on the preferred water management option for
CBNG developers. Figure 4-18 shows some of the active and potential CBNG basinsin
the 5 state focus area and the average produced water quality (i.e., TDS concentrations).
Those CBNG basins with relatively high water quality (e.g., PRB, Greater Green River,
and Raton) typicaly have the most management options for produced water. Those
basins with relatively poor water quality may have limited disposal options that can
include injection and evaporation.
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Figure 4-18: Produced water quality within the five state focus area
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4.8.4.3.1 Injection

The injection of CBNG produced water is typically separated into two categories based
on the EPA Underground Injection Control (UIC) programs classification of injection
wells. The first type of injection is Class II, which is the injection of oil and gas brine.
Class I injection usually has two purposes: injection for the enhanced recovery of oil and
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gas or injection for the disposal of the brine. Class Il injectionfor CBNG produced water
disposal is common in basins with produced water quality greater than 10,000 mg/l TDS
(e.g., San Juan, Uinta, and Piceance Basins). Within the CBNG industry, produced water
injection is not typically performed for enhanced recovery, as injection into coal seam
aquifersis counter productive to CBNG resource recovery. However, in basins with both
CBNG development and conventional oil and gas wells, CBNG water can be supplied to
the conventional oil and gas operators for enhanced recovery operations. Injection into
coa seam aquifers is typically not performed until after CBNG production has ceased
and aquifer restoration procedures have begun.

The second type of injection for CBNG produced water is into Class V wells and is
another classification from the EPA UIC program. ClassV injection relative to CBNG is
the injection of produced water into drinking water quality aquifers to facilitate aquifer
recharge or for aguifer storage and recovery. Class V injection is being used in some of
the higher water quality producing CBNG basins (i.e.,, the PRB in Wyoming). This
technical option is limited however, to those regions where suitable receiving formations
exist and by the capacity these formations are capable of receiving.

4.8.4.3.2 Surface Application/Irrigation

Another technical option for the management of produced water is surface
application/irrigation. CBNG developments with high quality water can supply this
water to suitable landowners for the irrigation of crop and grazing lands. Typically, coal
seam produced waters have elevated sodium to calcium/magnesium ratios, usually
presented as a SAR. A high SAR requires additional management of the water being
used for land application, as high SAR to EC ratios can have detrimental effects to the
soils being irrigated. If the CBNG produced water has a high SAR to EC ratio, calcium
amendments can be added to the water or soil to reduce the damage to the soil structure.
Land application can be performed with a variety of equipment that includes big gun
sprayers, center pivots, flood irrigation, and side roll irrigation.

4.8.4.3.3 Surface Water Discharge

Surface water discharge is being utilized in CBNG basins for various water qualities.

The conditions for which this option is being used vary based on local regulation and site
specific issues. In some basins, such as the PRB, produced water is of relatively high
quality but, may not be discharged because of the regulatory limits established in the
TMDL program for the waterways of Montana. This even affects the surface discharge
of produced water in Wyoming to stay within the Montana limits. In other basins,
produced water quality is of poorer quality but, because the existing stream water quality
is not high, discharge can be permitted without degradation of the existing stream water.

Surface water discharge is currently being performed under a variety of technical
applications that include, direct discharge into the receiving stream, discharge into
ephemeral drainages or discharge onto the land surface. Direct discharge to a receiving
stream requires that CBNG produced water be piped to an outlet structure near the
recelving surface water body. Direct discharge prevents the infiltration of produced
water into the shallow groundwater aquifers of the drainage channels by ensuring that
water is discharged directly into the recelving surface water body. Direct discharge
requires monitoring of upstream and downstream conditions and suitable produced water
quality to ensure regulatory compliance of NPDES permits.
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Discharges to ephemera drainages and land surface can result in infiltration losses to the
discharge flow as the water moves down the drainage. The losses reduce the amount of
water that reaches the receiving stream through percolation into the shallow groundwater
and soil vadose zones along the drainage way.

4.8.4.3.4 Evaporation/Infiltration Impoundments

Impoundments have long been a technology utilized by the oil and gas industry for the
management and disposal of produced water. Based upon an EPA national impoundment
survey, which characterized over 180,000 impoundments, the oil and gas industry is
considered one of the largest users of this technology. A breakdown of applied
impoundment uses by this industry includes, storage (29%), disposa (67%), and
treatment (4%) (EPA, 1991). Disposal impoundments are designed by the oil and gas
industry to dispose of produced water in two ways: infiltration and evaporation.

CBNG developers are using
impoundments in many active western
basins for evaporative disposal of
produced water as the arid nature of the
Western United States promotes the
evaporative management of CBNG
produced water. By alowing natural
evaporative processes to reduce the
volume of CBNG produced water,
developers can  concentrate  the
congtituents found in the water. Thus
creating smaler  volume, more
concentrated brines that can be disposed
of with other methods such as injection.
The natural evaporation rates of much of the 5 state focus region are greater than 50" per
year, with some regions exceeding 80" per year (Figure 419). Impoundments that are
planned for evaporation can be designed to limit losses of produced water only to
evaporation, through the use of liners, and by building the impoundments off-channel.

Off-Channel Impoundment

The other type of disposal impoundment uses infiltration of water into the shallow
groundwater aquifers. Infiltration allows for CBNG produced water to be returned to the
local groundwater system and result in a potential benefit to the arid regions of the
Western United States. Infiltration is a natural process by which water moves down
through the soils. During infiltration soil particle interaction is possible and through
chemical reaction both the soil and the water can be changed. In some areas, infiltration
reactions can result in improvements to the water quality as the water moves verticaly
downward through the soil.
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Figure 4-19: Annual Lake Evaporation Ratesfor Five State Focus Area.

Western Regional Climate Center
Data Source: http:iwww.wrecadri.edu

Map Scale: 14,500,000 Provided by: ALL Consulting
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In other regions the quality of the infiltrated water may decrease due to the chemical
interactions. CBNG developers who choose to alow infiltration of CBNG produced
water from their impoundments would need to study site specific conditions to
understand how these chemical changes may affect the CBNG produced water, soils, and
shallow groundwater. Infiltration impoundments are generally designed so that water can
percolate out the bottom of the pond. There are a variety of land settings in which
infiltration ponds can be used including; coa outcrops, sandy soils, and natural drainage
ways.

4.8.4.3.5 Beneficial Use Options
Beneficia use of CBNG produced water can be accomplished in a variety of methods in
the Western United States, but most methods are controlled by the quality of the
produced water. In addition, water rights can present an impediment for beneficial use of
CBNG produced waters. CBNG developers and water users should develop an
understanding of state water laws and water rights to ensure that beneficia use options
are properly permitted within their state. Water rights for the 5- State focus region have a
variety of complexities as they relate to the beneficial use of CBNG produced waters.
CBNG developers, who choose to include beneficial use options, should consult the
relevant state regulatory authority to
ensure that water rights issues are
properly addressed for proposed
water management plan components.

Some of the more common beneficial
uses currently being utilized by E
CBNG developers and landowners
include, wildlife and livestock
watering, supply of water to
landowners, enhanced oil
recovery/CBNG drilling use and the
mitigation of CBNG and coa mine
impacts to the land surface and local Center Pivot Irrigation System

aquifers. Additional beneficial uses

include the supply of produced water to fisheries, constructed wetlands, and recreation
applications. Recently, there have been a number of beneficial use studies by the
Groundwater Protection Council Research Foundation, the U.S. Environmental
Protection Agency and various state funded studies that may affect future legidation and
how produced water beneficial uses can be implemented.

The water management disposal/ beneficial use options discussed above have a similar
affects on awater management plan:

Design Plans: Each of the technical options requires different design plans to be
included in the WMP. When multiple methods are going to be utilized, design
plans for each option should be included.

Regulatory Permits: For different management option the relevant regulatory
permit or proof that the permit application has been filled is required to be
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submitted whether it is a UIC, NPDES, or other state permit required for that
option.

Management Methods: A description of each management method proposed for
the plan needs to be described as well as how each option may affect downstream
users. Although each option can have different impacts, these discussions are
necessary for each option.

4.8.4.3.6 Treatment Technologies

As has been previoudly stated, the quality of CBNG produced water varies from basin to
basin, within a particular basin, and potentially over the lifetime of a CBNG well. There
are a variety of potential beneficial uses and disposal options for CBNG produced water
that can be implemented by CBNG developers to manage produced water. However, the
quality of the produced water is typically the limiting factor for what options are
available. The potential exists for this water to be treated by a variety of technologies to
improve the quality of this water and allow for increased beneficia use and alternative
disposa methods. The following discussion presents some of the more common
treatment options that are currently being utilized by operators.

Freeze-Thaw/Evaporation:  The Freeze-Thaw/Evaporation (FTE) process
involves lowering the freeze point of water containing salts or other constituents
below the freezing point of pure water (32°F). Partial freezing of the solution
results in the formation of higher quality ice crystals than the water from which it
was derived and a concentration of the higher density dissolved solids and other
constituents in the unfrozen liquid. The ice crystals can then be collected and
thawed, providing a source of high quality water with more management options,
or in appropriate regions, the crystals can be alowed to evaporate. This process
can be repeated until the more concentrated effluent is of a manageable volume.
The smaller volume of effluent, though more concentrated, can be more easily
managed by one of the previously mention disposal options typically, deep
injection.

Reverse Osmosis. Reverse Osmosis (RO) is a proven treatment process for the
removal of Total Dissolved Solids (TDS) and other constituents including metals
such as arsenic. RO water treatment is used extensively to convert brackish
water/seawater or brine to drinking water, reclam wastewater, and recover
dissolved salts from various industrial processes. The RO treatment process
separates dissolved solids or other constituents from water by passing the water
solution through a semi-permeable cellophane-like membrane. As some of the
solution passes through the membrane, the remaining fluid is removed from the
membrane without passing through it allowing for more fluid to pass through.

This process is repeated and the remaining fluid becomes a more concentrated
effluent, which can be more easily managed and disposed of.

Ultraviolet Sterilization: Ultraviolet (UV) sterilization is a proven technology
for the treatment of water containing unwanted free-floating organic constituents.
UV energy absorbed by bacteria, viruses, fungi, algae, and protozoa disrupts
nucleic acids found in their cells preventing the cell’s ability to multiply and thus
destroys the organisms (Muskoka-Parry South Health Unit, 2002).
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Chlorination:  Chlorination effectively removes disease-causing bacteria,
viruses, protozoa, and other organisms, and can be used to oxidize iron,
manganese and hydrogen sulfide so that these minerals can be filtered from the
water. Other treatment technologies, such as UV light and RO, are often used in
tandem with the chlorination process.

lon Exchange: lon exchange is used to deionize water by replacing ions, such as
conductive salts (desalination), with H+ and OH- when extremely pure water is
required. The ion exchange process works by charging resins with the
replacement ions (i.e., H+ or OH-). lonsin the water are attracted to a resin and
attach themselves to the resin, replacing the ions that are already attached. Once
the replacement ions are exhausted, the resin is regenerated with a concentrated
solution of the replacement ions. This process removes the ions concentrated in
the water and effectively regenerates the resin (Osmonics, 2002).

Electrodialysis: Electrodialysis treatment of water is used to desalt brackish
water to produce higher quality water (Damien (Solarweb), 1998). The basic
principles of this treatment process are similar to ion exchange in that ions
dissolve in water and posses either a positive charge (cation) or negative charge
(anion) and are attracted to electrodes of an opposite electrica charge.
Electrodialysis differs from a normal ion exchange process by utilizing both
cation and anion selective membranes to segregate charged ions from a water
solution (AWWA, 1996). These membranes are arranged alternatively (cation
and anion) to selectively collect charged ions. The arrangement of two
membranes creates spaces of concentrated and diluted solutions and collectively
isreferred to as acell (Shuler and Kargi, 1992).

Digtillation:  The distillation process is commonly used to remove nitrates,
bacteria, sodium, hardness, dissolved solids, many organics, heavy metals, and in
some cases, radioneucleides. Distillation involves boiling water into steam,
which is then passed through a cooling chamber and subsequently, condensed into
apurified form. The boiling process segregates water impurities from the purified
product for collection and disposal. Constituents having similar boiling points of
water are not effectively removed during the distillation process. Such impurities
include many volatile organic contaminates, certain pesticides and volatile
solvents (Derickson, Bergsrud, and Seelig, 1992).

Wetland: Wetland treatment systems reproduce the natural filtering aspects
observed in wetland settings by removal of organic matter (carbon, nitrogen, and
phosphorus), suspended matter, and certain pathogenic elements. Traditionally,
artificial wetland systems are constructed based on two natural water filter
principles: vertica flow or horizontal flow. The vertical system is an arobic
process used primarily to remove Biologicad Oxygen Demand (BOD),
phosphorus, and to oxidize nitrogen. The horizontal wetland system is a
facultative aerobic or anaerobic process, depending on the time and frequency of
inundation, where water flows from one side of the system to the other. Thistype
of constructed system is typicaly used to remove BOD, to disinfect, to filter
finely and remove specifically by precipitation, ionic exchange, and/or adsorption.
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Water treatment technologies are generally limited to treating specific water constituent
types, and depending on the eventual use of the water and desired constituent
concentrations, treatment processes are often coupled together (i.e, RO and
Chlorination). It is important to understand that the relative effectiveness for each

treatment process varies depending on the produced water’s initial water quality and
associated beneficial use.
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4.9 MONITORING PLANS

4.9.1 Rationale

Monitoring changes to the natural and human environment allows operators to address
regulatory compliance concerns. CBNG development can result in the alteration of the
existing environment. The changes can include changes to land use, surface water flow
and quality, segregation of wildlife habitat, local air quality and coal ®am aquifer
drawdown. However, natural systems exhibit changes such as water flowing past a
single point in a stream can change over the course of a day, vary by time of the year
depending upon run-off volume and can vary due to climatic cycles as reflected in flood
or drought years. Properly designed, monitoring plans can assist with the difficulties
CBNG operators have in separating CBNG specific aterations from natural changes or
other climatic cycles.

Landowners, regulators, and special interest groups are concerned about potential long-
term CBNG related impacts and the degree to which these impacts are mitigated.
Conversely, CBNG developers are concerned that nonCBNG related changes to the
physical environment may be erroneously attributed to them, resulting in developer
liability for any subsequent mitigation. Well-planned environmental monitoring can
provide operators with the necessary information to track changes that occur during
CBNG development, as well as allow regulators to determine the extent that operators
could be held liable for these documented changes.

Monitoring plans can be developed by operators in cooperation with regulators to
document changes to the existing environment by periodic sampling of resources such as,
groundwater, surface water, air quality, gas drainage, gas seepage and vegetation.
Monitoring plans are driving mechanisms for differentiating impacts due to CBNG
development from the evolution of the natural environment or impacts brought about by
other human activity.

4.9.2 Contents

Monitoring plans may contain a variety of sample design plans that are required based on
local regulations for different resources, as well as additional monitoring that is requested
by landowners. Monitoring plans can include:

Types of samples collected: Regulatory guidelines frequently dictate the type of
samples to be collected. These may include, air samples (e.g., CO,, Particulates,
etc.), groundwater elevations, surface water flow and quality, fish and wildlife
visual or trap samples and gas drainage/seepage.

Interval of monitoring: Sampling intervals may vary depending on permit
requirements or regulatory design.

Type of analysis to be performed: Type of analysis may vary for the different
monitoring programs and be dependant onlocal conditions and concerns.

Resulting documentation: Analytical results for regulatory or permit sampling
programs may require reporting while others may only require onsite records.
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4.9.3 Regulatory Requirements
Regulatory agencies may require monitoring under site-specific conditions. For example,

if a CBNG project is directly
adjacent to Indian Triba Land, the
BLM may require that water level
monitors be installed in wells in
close proximity to the Tribal lease
boundaries. In this way drainage
of Indian lands is anticipated, and
efforts can be made to prevent
these impacts. Other monitoring
activity may not be required by
regulation but, may be considered
a preventative measure by the
CBNG operator.

4.9.4 Technical Options

Monitoring in ad of CBNG
development may involve air,
surface water, ground water, and
noise, as well as other site-specific
media.  These aspects of the
environment can be successfully
measured and recorded if there is a
need for monitoring and if the data
have value.

4.9.4.1 Air Monitoring

Specific locales within the focus
area have been identified as being
high quality air sheds. Figure 4
20 shows the class one air sheds
within the five state focus area,
and the corresponding land
management agency or group.
These aeas ae extensively
monitored when CBNG
development occurs near or within
their boundaries. Monitoring air
for specific constituents may fall
into two categories — ambient air
and methane seeps.

Ambient ar can be

B Forest Service

Mational Park Sarvice
Fish and Wildlife Serdce

| Tribal Land gy
pi— 4 Rakggu
Coal Basing ). o
Figure 4-20: Class| m. e

Areasin the Rocky
Mountain region as

designated by the
Clean Air Act

__l_‘

impacted by stationary engines, leaky fittings at manifolds, and dust. CBNG
projects may release air pollutants such as, NOy, CO,, H,S, particulates, and
methane and heavier hydrocarbons. Normally, compressors are run by natural gas
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engines, which reduce emissions over diesel engines. In addition while some
CBNG contains small amounts of CO, and H,S, the volume is less than is
typically encountered with dry natural gas from other geological arenas.

Dust can be a problem around CBNG projects, emitted from vehicular traffic on
dirt roads built through the project area and generated by drilling and other
activities. Where truck traffic is heavy and where local soil is especialy prone to
wind-erosion, dust can be a problem to neighbors. Dust can be mitigated to some
extent by application of chemicals, but besides mitigation, the operator may wish
to document the extent of dust in the air by way of air monitoring and sampling.

Air monitoring can be planned to coincide with conditions conducive to air
impacts such as, during periods of peak travel on lease roads or during periods of
high wind-speeds or other factors. Monitoring devices may be triggered manually
by an operator when conditions are appropriate or the device may be programmed
to operate independently. The device may simply display the results of the latest
analysis for recording by the operator or it may record several days worth of
monitoring data.

Some remote monitoring devices are able to operate and transmit rea-time
environmental data for up to 25,000 hrs without service (Ecotech, 2003). Air
samplers can be programmed to analyze dust or other constituents such as CO; or
hydrocarbons. In any case, the data may be recorded and stored for future use or
for periodic reporting to relevant agencies.

Methane seeps may occur within the project area or on adjacent lands and can be
related to environmental factors (Riese, et a, 2003). Not all CBNG producing
areas contain methane seeps and not all methane seeps are sourced from CBNG.
None-the-less, methane seeps are commonly documented in areas of CBNG
interest, especially where no natural cap-rock exists above the coal seams.
Methane is quite common in the near-surface environment as a result from both
deep gas reservoirs and biogenic activities. Monitoring around active seeps can
be used to determine what factors of CBNG development may be affecting the
seeps. In order to correlate methane seeps with their sources, actual samples of
seep gas may need to be captured and anayzed for stable Carbon isotopes to
“finger-print” the methane as being more nearly bacteria or more nearly
thermogenic.

Air monitoring plans may include the location of ambient air samplers, the schedule for
ambient air sampling, constituents to be analyzed and where and when to sample methane
seeps on and near the project. The plan may also specify the frequency with which the
monitoring results are to be reported to the relevant agencies.

4.9.4.2 Surface Water Monitoring

Surface water monitoring is especially important to the CBNG industry when surface
discharge of produced water is being practiced. CBNG operators monitor surface water
flow rate and quality as a way of demonstrating compliance with NPDES permits or as a
way of demonstrating a lack of impact from infiltration impoundments within a specific
watershed. Watersheds are defined geographically by reference to stream divides; a drop
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of precipitation that lands near the watershed boundary is directed by the slope, running
downhill to either of two adjacent watersheds. Surface water can be distributed in
temporary, intermittent, or permanent streams. Operators, citizens, and regulators should
be interested in the quality and quantity of water within streams.

Surface water flow can be more or less constant over time or can be highly variable with
strong influences from snow melt and rainfall run-off. Superimposed upon this seasonal
variation are the extended climate cycles that are determined by multi-year fluctuations of
solar radiation and atmospheric circulations. Such cycles may influence aregion as large
asawatershed or even as large as a continent.

Stream water is frequently a mixture of surface run-off and groundwater released into the
stream; these two water volumes may be of very different quality. Since surface water
flow rates often influence stream water quality, wet/drought cycles are also important for
the interpretation of surface water quality.

Operators of CBNG projects in the Western United States may want to define multi- year
drought cycles when interpreting surface water flow data and surface water quality
information. Multi-year cycles may not be discernable on stream data derived during the
life of the CBNG project but, can be retrieved from long-term monitoring data supplied
by state environmental agencies or federal agencies such as, the United States Geological
Survey (USGS).

Stream flow monitoring can be done manually, by automatic gauging, or by relying on
existing gauges such as those maintained by the USGS. New gauging stations can be
installed easily within close proximity to the specific surface stream. It is best to connect
to the stream level by way of an open U-tube; this arrangement keeps the pressure
monitor safe and out of the way of debris and ice that is occasionally swept downstream.

The water-level indicator can be connected to an automated data recorder that stores
periodic water-level readings and with additional equipment the data can be transmitted
to a remote location. It is possible for the operator to calibrate water-level in the stream
with stream flow rate in terms of cubic ket per second. Water-level readings taken at
shorter intervals are especially valuable to the CBNG producer who is managing
produced water under an NPDES or similar flow-based discharge permit — discharges can
be directly tied to flow-rate in the stream.

Surface water monitoring plans may include, the location of stream gauges, schedule for
recording stream-level data, water sampling locations, analytes, analytical protocols and
sampling frequency. Plans can also specify the schedule of reporting stream data to the
relevant agencies.

4.9.4.3 Groundwater Monitoring

CBNG production has the ability to impact coal seam aguifers and adjacent aquifers that
are not being developed. Groundwater monitoring is especially important to CBNG
producers who have executed water well mitigation agreements that require replacement
of impacted groundwater. Groundwater monitoring can be planned to give early warning
of any impacts to nearby water wells or springs. This type of monitoring requires
placement of bore-holes into the specific aquifers of interest. Bore-holes might be
dedicated monitoring wells, shut-in CBNG wells, private water-wells, or other water
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Figure 4-21: Monitoring Well Completed into

wells. The bore-holes may be existing a Single Aquifer

wells that are pat of an existing

monitoring network.  Like CBNG Single - Aquifer Monitoring Well
producing wells, monitoring wells can be Cables to sensor /ﬁ_l
completed in a number of ways. A 4 L
monitoring well may be completed in Borehole through AR Overburden
. . . quifer i L
only one aguifer, as shown in Figure 4 2
21, _
o cemented nto Aquitard
A monitoring well may aso be bore-hole

completed into a number of aquifers with
a sensor dedicated to each aquifer as AL
shown in Figure 4-22 below: Aquitard

Port

Savings can be realized through the use
of a multi-zone monitoring wells, rather than nested single-zone wells. A single bore-
hole is drilled through the aquifers at a monitoring site. The bottom-hole assembly is
made up of isolating packers (either permanent or temporary) and ports with dedicated
transducers wired to the surface. This methodology reduces the number of monitoring
wells while alowing continuous monitoring of aquifers above and below the target coals.
A multi- zone monitoring well can save drilling and completion costs and can conserve
environmental resources by avoiding the installation of additional roads and well-pads at
Figure 4-22: Monitoring Well Completec the surface. The multi Zone well may
into Multiple Aquifers cary the same er_“’"o”mef‘ta'
footprint a a  single-aquifer
Multiple —Aquifer Monitoring Well monitoring We” and may enab'e the
N el YO operator to avoid drilling severa
f other monitoring wells at the same
location. The use of removable
packers can alow the operator to

i e change the  configuration  of the
Borer Jola ircoah Aquirer monitored aquifers if, for example,
Wit gasing 7 : T one zone does not supply sufficient
cemenied tren : Aguftard volumes of water.
; Monitoring wells can be measured by
Part \ ] Aguiifar

hand during periodic visits for those
SR which require only rare sampling. Or
s the wells can be measured and
recorded  automatically  without
human intervention, except at infrequent intervals. Water wells that need to be frequently
sampled include, wells within a number of wells only recently put on pump when water-
levels change rapidly or, monitoring wells acting as sentinel wells between CBNG
producing wells and a sensitive well-field or series of springs, perhaps on Tribal Lands.

Groundwater quality may also need to be monitored if impact from CBNG development
is suspected. Water quality monitoring may be useful to producers who are operating
aquifer recharge and storage facilities to manage produced water. In order to demonstrate
process integrity, monitoring can document non-degradation of water resources. For
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example, if CBNG water is planned for injection into non-productive coal aquifers,
computerized reservoir modeling may project the resulting water quality in the aquifer as
injection continues. Water quality monitoring can be designed to corroborate the
modeled effects, as well as highlight key constituents for analyses. In most cases water
quality can be measured for a small number of key constituents, as determined by
agreement between the operator and the regulatory agency. Sampling may best be done
by hand at the frequency agreed upon.

Groundwater Monitoring Plans can detail the location of monitoring points, the frequency
of gauging water-levels, and the frequency and analytical protocols for groundwater
samples. Plans may also specify the frequency with which monitoring data is to be
submitted to the relevant regulatory agency.
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4.10WASTE MINIMIZATION PLANS

Properly managing genera refuse and various hazardous materials is a major concern for
industry, regulators, landowners, and public citizen groups, since most waste streams
continue to increase. The generation of waste streams is a two-fold problem as excessive
financial burden on involved individuals or companies and/or impacts too many facets of
the environment may result. Industry approaches to reduce generated waste are in the
forefront of regulatory, public and technology discussions and forums and thus,
necessitate vigilant consideration during the project planning phase.

Implementing waste minimization practices, (i.e., waste prevention or source reduction),
as a management option include, reduction practices that diminish or eliminate the
generation of waste at the source and/or implementation of proven recycling practices
when source reduction methods are not environmentally or economically feasible (EPA,
2003). Source reduction typically includes practices to reduce the toxicity or quantity of
pollutants entering a waste stream by modifying work practices, utilizing scientifically
sound reduction technologies, purchasing replacement constituents or materials, and
reformulation or redesign of products. Recycling a product or material, as defined in the
EPA’s Waste Minimization Program, includes the reuse of a product in its origina form
and/or reclamation of waste materials or residuals for other appropriate use (EPA, 1993).

4.10.1 Rationale

Generated waste that has resulted from CBNG development can be managed either onsite
or at distant facilities when the project is located in rural areas. Therefore, to reduce
disposal and management burden, it is clearly in the interests of CBNG operators to
minimize project wastes.

Waste minimization can be accomplished by adhering to four general principals.
Substituting with less toxic materials
Re-cycling or re-using materials
Treating wastes to remove toxics
Disposing residue wastes

Minimization practices are the first step that allows operators to safely manage CBNG
wastes. Landowners adjacent to CBNG production and citizens who are aware of
regional and national CBNG plans, are concerned that wastes generated during the
development of CBNG may be improperly managed over the longterm. As a
consequence to mismanagement damage to local resources or long-lived hazards for
future land uses may occur. CBNG developers can clearly address waste contents, plans
for active waste minimization, and plans for handling, transporting and disposing the
wastes. Developers can work with private landowners and regulators to ensure that
public concerns are properly addressed and that compliance levels are clearly defined.

The EPA characterizes the improper management of hazardous waste as lost raw
material, lost product, and lost profit (EPA, 1992). For these reasons, minimizing the
volume of generated or released waste should be considered a vital component of any
project plan, rather than an optional one. Effective application of minimizing practices
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can present operators with sound business and environmental strategies that may aid in
reducing operating costs, improve the safety conditions for the worker, and decrease
long-term liability issues.

With proper implementation of such practices, costs savings in the CBNG industry is
likely to be realized by reducing disposal costs, as well as potential improvements to
operating efficiency resulting from the use of recycled materials or products. The
reduction or elimination of toxic substance use can also improve the safety of the work
environment by decreasing the risks of worker exposure to leaks, spills and releases
(Ohio Environmental Protection Agency, 1993; EPA, 2003). This in turn can lead to
lower worker compensation cases and subsequently, lower insurance costs. In addition,
waste prevention may reduce regulatory exposure and, under certain circumstances,
eliminate the need for permits, manifesting, monitoring and reporting, and overall, reduce
compliance costs (Ohio Environmental Protection Agency, 1993). The environmental
benefits gained from source reduction results as a consequence of increased resource
efficiency to perform the same objective and the decreased volume of waste materia
disposed of in landfills.

4.10.2 Contents

Waste minimization plans are inherently technica in nature. The plans should
specifically discuss issues such as the following:

What is the waste streams associated with CBNG devel opment?
Are the waste constituents toxic?

How are these wastes to be managed?

Can the wastes be recycled or re-used?

How can wastes be treated or further minimized?

After recycling, re-use, and minimization, how are the remaining wastes
disposed?

The flow chart in Figure 423 shows how these questions can be incorporated into a
decision tree and developed into a waste minimization plan. Waste minimization plans
are the ideal forum available to the operator to educate the public about specific CBNG
wastes, how wastes are handled, how they are recycled, and how the remainder is
disposed of. CBNG operators can use waste minimization plans as a showcase for the
quality of their particular development program.

4.10.3 Regulatory Requirements

Under 40 CFR Section 261, specific hazardous wastes generated from the exploratory
and production activities of the oil and gas industry are exempt from RCRA Subtitle C
regulation by the EPA if the waste does not pose as a threat to human health or the
environment. Specifically excluded are point source discharges subject to NPDES
permits under the Clean Water Act (API, 1989). RCRA regulations do however; contain
a“mixture rule” that defines an exempt waste as a hazardous waste if the exempt waste is
mixed with a listed hazardous waste. For example, a produced water retaining pit is
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rendered as a hazardous waste if a RCRA listed solvent is mixed with the water or other
pit contents.

Provisional exemptions under the RCRA program were established after careful
discussion of the types of wastes commonly generated at oil and gas sites — these are
usually high-volume, low toxicity materials such as, used drilling mud or produced salt
water. For example, waste drilling mud is one of two kinds of material, either a low
toxicity mixture of water, natural clays, and ground-up rock or a mixture of water, clays,
rock, and diesdl fuel. In either case, the waste is an “industry standard” that need not be
specifically analyzed for hazardous constituents; the water-based mud can be handled
with a minimum of precautions and the diesel-based mud can be handled with stricter
regulations.

Not all wastes at oil and gas facilities are exempt; materials such as left-over paint,
herbicide, or lubricating oil are not considered an integral part of the petroleum extraction
process but, are a part of the maintenance of an industrial facility. Jurisdiction of non
exempt wastes, as with exempt wastes, has usually been passed on from the EPA to the

state industrial waste control agency

such as the WDEQ in Wyoming. A Table 4-2: Examples of RCRA

waste minimization plan should Exempt and Nonexempt

include exempt and non-exempt Exploration and Production Waste

wastes that are generated during the

life of the project. Wastes generated Exempt RCRA Nonexempt RCRA

on Tribal Lands may be under the Listed Waste Listed Waste

jurisdiction of Tribal agencies or the :

Federa EPA. Examples for both, Produced \Water Acids

exempt and nonexempt RCRA listed Drilling Fluids Painting Wastes

wastes are provided in Table 4-2. : ;

4.10.3.1 Additional Regulations Dnl. s 8” and Gfi\/s\/g:trvlce
and Voluntary Programs ompany s

The Pollution Prevention Act of Ere(;gﬁ\égg - Hydraulic Huids

1990 is aso administered by the .

EPA and establishes national SEisilEns

priorities to reduce or eliminate Produced Sand Waste Solvents

waste at its source. This act contains :

the following priorities: Spent Filters, Pesticide Waste

_ Filter Media, and
Pollution should be Backwash

prevented or reduced at its
source when practical, Sediment and Compressor Qils,

Water from Filters, and
Storage Facilities Blowdowns

When source reduction is not
practical, recycling of

material or product should be
performed in an environmental sound manner when feasible,

Pollution that cannot be prevented or recycled should be treated in an
environmentally safe manner when feasible, and
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Disposal or other release into the environment should be employed as a last resort
and in an environmentally safe manner when feasible.

The Bureau of Land Management has recently promulgated regulations (Section 1703 of
the BLM Manual) specific to hazardous waste management. Under these regulations,
BLM is required to “reduce hazardous waste produced by BLM activities and from
authorized uses of public lands through waste minimization programs that include,
recycling, reuse, substitution and other innovative, safe and cost effective methods of
pollution prevention” (BLM, 1994). Section 1703 does not apply to activities taking
place on nonFederal lands.

4.10.3.2 Planning Considerations

Opportunities to achieve waste volume reduction in CBNG exploration and production
are limited as the generation of waste is relatively low, and waste volumes that are
produced are primarily a function of activity level and the age of the well (API, 1989).
However, a properly managed waste minimization program can potentially provide some
economic and environmental relief. The minimization program can include, identifying
waste streams and their intended use, as well as their future use (i.e., stored onsite,
recycled, source reduction, etc.).

As stated earlier, source reduction for hazardous waste prevents waste at its source, and
when properly managed, can be used as an effective tool during any step of the planning
phase to reduce operating costs and protect environmental resources. The basic premise
behind this concept is waste that is not created, does not require future management
(EPA, 2003). Taking this concept one step further, less waste signifies decreased
opportunity for resource impact. When considering available options to reduce wade,
companies, along with regulators, can prioritize minimization practices based on the
volume and toxicity level for any given waste and the related impacts observed by
potentially impacted resources such as, soils, water, or vegetation. Required coordination
with landowners can also ensure specific concerns are addressed, as well as to satisfy any
|ease stipulations.

Core elements of a waste minimization program vary to a certain degree for any CBNG
development site and may require specific evaluation of existing conditions and potential
impacts to local resources. Project parameters to consider may include financial
congtraints related to technology use and/or disposal costs, and federal and state
regulations. A waste minimization program involves developing and implementing along
term strategy to address facility-specific generated wastes and procedures for prioritizing
and systematically reducing these waste. The plan is a management tool that is used to
clearly define waste reducing activities ad monitor the progress of the program.
Modifications to the program are likely as principle changes occur to a facilities
objectives or output. As such, the program should be developed in a flexible manner to
allow for future project amendments.

4.10.4 Technical Options

Innovative technologies exist for substituting low-toxicity materials, for treating and de-
toxifying wastes, for re-cycling or re-using wastes, and for disposing of wastes. New
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technologies are available to minimize the following CBNG waste streams listed in order
of relative volumes:

Produced water

Drilling wastes

Stimulation and fracturing wastes
Industrial wastes

NORM wastes

This section discusses some of these options and how they can impact a waste
minimization plan.

4.10.4.1 Minimizing Produced Water

Water co-produced with CBNG is the number one waste stream by volume; actual
volumes produced per well generally vary by age of the well and coal seam. The section
of this Handbook on Water Management Plans thoroughly describes technical options for
treatment, re-use, and disposal of produced water as a waste.

Another waste stream associated with the management of produced water is the highly
saline rgjectate generated in the reverse osmosis (RO) process. This waste can be a high
percentage of the produced water volume and can have high salinity content suitable only
for deep injection. Water treatment residue may be determined to be a non-exempt
industrial waste by the regulatory authority; in that case the residue may need to be
injected into a Class | disposal well. Oil and gas operators and CBNG operators should
avoid Class | injection if possible to hold down costs and limit liabilities. Historicaly if
RO wastes have been determined to be non-exempt wastes, the operator has avoided RO
treatment of produced water.

4.10.4.2 Minimizing Drilling Wastes

As described above, drilling media can be of severa types, each has its own technical
fixes:

Air-drilling: Thistechnique uses air or foam for drilling and bringing cuttings to
the surface. Cuttings are typically clean when arriving at the surface. CBNG
cuttings may be relatively inert and may be safely buried in an earthen pit.
Cuttings from deeper wells may contain evaporate minerals that could sterilize
surface soil and such wastes would require special handling.

Water-based mud: This circulating medium consists of produced water mixed
with drill-cuttings and additives to make a thick mud. Economics usually argue
against re-using water-based mud but sometimes thermal driers can be used to
fire the mud into a lowdensity aggregate used for road construction or concrete
mix. Water-based mud is sometimes applied to the land surface as a soil
amendment to allow excessively sandy soils to retain moisture (i.e., land
spreading or road spreading.) Used mud can be disposed of in an onsite pit
which may be lined or unlined, sent to an offsite pit, or pumped under pressure
into the annular space behind the long-string casing of an oil and gas borehole.
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Oil-based mud: Oil based mud contain diesal ail in their composition. It is often
economic to re-cycle the mud by removing the cuttings from the used mud,
thereby reducing the waste volume. Used mud or cuttings can be disposed of in
lined surface pits, by land-spreading, or by pumping into the annular space.

Segregated Pits: Operators can use severa small reserve pits to segregate
different types of mud so that mixing does not occur and more toxic kinds of mud
(e.g., high-chloride or oil-based) maintain lower volumes. Properly segregating
waste is critical kecause of EPA’s “Mixture Rule’. An exempt waste stream
contaminated by nonexempt waste could substantially increase disposal or
recovery costs, as well as affect ground and surface waters, soils, vegetation, and
owner land uses. Therefore, it is usualy in the best interest of the operator and
regulators to ensure wastes are defined and separated accordingly. This practice
could include isolating paints, solvents, and other fluids from drilling mud
retention impoundments, and filtering equipment. Storage locations and Material
Safety Data Sheets for each material used on site would be identified and
incorporated into the minimization program.

Substitution: Non-hydrocarbon fluids can be substituted for the diesd in ail-
based drilling mud. This is often prohibitively expensive except under special
circumstances.

While these technical options are available to the CBNG operators, they may not all be
applicable in each project. Shallow CBNG wells do not usually require toxic mud nor do
they require large volumes of mud. Deeper CBNG wells, horizontal wells, and deep
disposal wells may, however, require other forms of mud.

4.10.4.3 Minimizing Stimulation Wastes

CBNG wells are sometimes treated or stimulated to help them produce gas and water.
During stimulation, fluids are pumped into the coal seam under pressure and when the
pressure is released, the fluid is produced back to the surface. The process is intended to
increase permesability in the vicinity of the bore-hole.

Often the fluid being used for stimulationis produced CBNG water that when brought to
the surface, can be mingled with the main produced water stream. The stimulation
process typically does not change the salinity or chemical constituents in the water.

In other cases, the stimulation fluid may contain acids, gels, and surfactants to aid in the
stimulation and when this fluid is produced back to the surface, it should be handled in a
reasonable manner. Oil and gas operators often produce the stimulation fluid into a frac-
tank to contain solids and fluids, allowing produced gases to be flared during the process.
This frequently means pumping into an oil and gas disposa well after filtering and
treating.

If the treatment contractor delivers excess stimulation fluid to the well site, the leftover
fluid is a waste since it usually cannot be stored for future use. Furthermore, it may not
an exempt waste since it has not been used in treating an oil and gas well, therefore, the
waste may need to be disposed into a Class | disposal well. Some operators and vendors
control surplus stimulation or treatment fluid wastes by mixing the fluid “on the fly” in
the injection stream rather than mixing a predicted volume of fluid in the truck tank.
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Therefore the materials delivered to the site do not become a waste as they have not been
mixed.

4.10.4.4 Minimizing Industrial Wastes

Wastes that commonly accumulate at CBNG well-sites but are not essential to the
exploration and production of oil and gas may include the following:

Paint waste

Herbicide and pesticide wastes

Lubricating oil waste

Engine coolant waste

Unused anti-scal e, anti-corrosion chemicals
Empty drums

Part-cleaning solvent waste

Weaste filters

Construction debris

CBNG operators can minimize these wastes in the same manner as other industries — the
most effective manner is by centralizing operations such as, equipment maintenance and
painting or recycling their use or returning them to the manufacture for reprocessing,
disposal, or incineration. Under this plan, for example, the operator can use the same
contractor or employee to change lubricating oil on the stationary engines in the entire
area, not just those in one project. The mechanic may then have a sufficient volume to
justify the use of an oil-cleaner to re-cycle the oil. Likewise empty drums may not be an
issue if the drums remain the property of the chemical supplier who then re-furbishes and
re-fills the drums.

Operators having occasional industrial wastes use can contract waste handlers to dispose
of non-exempt materials. Waste minimization plans should describe these contractors
and list the materials they are permitted to manage and dispose of.

4.10.4.5 Minimizing NORM Wastes

Naturaly Occurring Radioactive Material (NORM) accumulates in oilfield tubulars,
pumps, and lines as scale containing Uranium, Potassium, and other radioactive isotopes.
Not all petroleum or CBNG reservoir waters contain radioactive elements but, some do.
The consistent use of anti-scaling chemicals helps to control the formation of NORM
scale to some extent. Once scale is found, for example in used tubing, the only
management alternative is to dispose of the material as protectively as possible. NORM
regulation can be the jurisdiction of the state's oil and gas agency or the state's
environmental agency. NORM determinatiors are usualy made at the time of well
abandonment, not during the operationa life of the well or pipeline. NORM
contamination is usually determined in reference to local background radiation level,
which varies with near-surface geology across the Western United States.
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NORM contaminated equipment can be de-contaminated, removed by a waste contractor,
or disposed of by the operator himself. Equipment can be de-scaled by power washing to
remove the NORM; the water and associated scale is then contained and disposed of as
appropriate while the equipment can be re-used as appropriate. As an aternative,
equipment can be shipped as is to low-level radioactive waste disposa sites. Used
tubulars such as casing and tubing can be cemented into oil and gas bore-holes that are
being plugged and abandoned as part of the E& P process. Radioactive scale can aso be
cemented into P&A wells by sealing the scale into lengths of PVC tubing and placing
them into the well. Not all states allow entombment technology but, instead require
disposal into specialy permitted waste facilities. If NORM wastes are expected in the
CBNG project, management options can be spelled out in the waste management plan.
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4.11WATER WELL AND SPRING MITIGATION AGREEMENTS AND PLANS

4.11.1 Rationale

Western soft coals, whether they produce CBNG or not, are permeable and capable
aquifers that often contain potable water. Coal seams in many Western United States
CBNG basins are important local and regiona aquifers that supply drinking, livestock,
and irrigation water to wells or springs. The drawdown of coal seam aquifers and
changes in surficia aquifer water quality as a result of CBNG development, are an
important public relations issue for CBNG developers. Landowners, farmers, ranchers,
and regulators are concerned about the potential threat to their water supplies by CBNG
development activities, especially initial water production engineered to depressurize coal
seams. Water well mitigation agreements are intended to detail how a developer
proposes to replace these water supplies, if CBNG development is the cause of the loss.
Mitigation agreements are required of CBNG operators by severa states. When used in
conjunction with baseline studies and monitoring plans, mitigation agreements can be a
valuable vehicle for managing groundwater pressures in a new CBNG project area.

4.11.2 Contents

Water well and spring mitigation agreements detail how developers are to compensate
landowners whose wells or springs lie within the predicted cone of influence for the
proposed CBNG production wells and if they are affected. A viable mitigation plan
includes adequate baseline information of water-levels for existing water wells and
gauged flow of existing springs. Water levels in wells and flow from springs can be
extremely variable due to seasonal effects and droughts. Some springs only flow when
runoff rates are near their peak and shallow aquifer water levels can be variable by
season. A mitigation agreement often contains enough information to distinguish
seasona changes from bona fide drawdown impacts. Replacement options are often
written to allow maximum flexibility to site-specific conditions so that landowner needs
are fully met and the CBNG producer can choose options that fit with his operations. A
flow chart with a decision tree for the mitigation options that may be offered to a
landowner is presented as Figure 4-24. Some options can include, drilling a replacement
well, supplying drinking water quality CBNG produced water, or connection to a
municipal or rural water supply.

4.11.3 Regulatory Requirements

There are varying regulatory requirements across CBNG basins when dealing with water
well and spring mitigation. The BLM office in WY requires that CBNG developers
notify landowners who have permitted water wells or springs within the aquifer area of
influence (AQI) to offer water well mitigation agreements to these landowners. The
Montana portion of the PRB is designated as a controlled groundwater area under
MBOGC Order No. 99-99, which requires CBNG developers to offer water mitigation
agreements to existing water users within one mile of CBNG development. If CBNG
operators are unable to reach an agreement with a landowner, the operators may be
required to post a bond sufficient to meet the mitigation costs or to mitigate the affected
well through the relevant state’ s water law system.
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The following presents the manners in which the AOI is determined in the states of
Wyoming and Montana. In Wyoming the AOI for a CBNG project is first determined
and then mitigation agreements are obtained from landowners within the AOI. If a well
is determined to suffer loss of quantity and/or quality sufficient to support existing well
uses as a result of CBNG production, the AQI is extended 1/8 of a mile around the
impacted well. The AQOI is extended in this fashion until there are no wells experiencing
sufficient drawdown to affect the existing well uses. In Montana the initial AOI for
CBNG wellsis established under the regulations for Controlled Groundwater Area for the
PRB. In Montana, the initial AOI is a one-mile radius from CBNG wells. If any wells
within this one-mile radius are determined to be impacted by CBNG development, the
AQI is extended by 2 mile until there is no evidence of a well being sufficiently
impacted by CBNG development to affect existing well uses.

Both Wyoming and Montana require operators to provide and/or make available water of
similar quantity, quality, and location for the existing uses that have been impaired
including, domestic use, irrigation, and livestock watering. Neither state specifies the
manner in which this water should be available. However, time frames are specified so
that impairments should be mitigated within 60 days and last until the lease period has
ended or the last CBNG well under the agreement is plugged and abandoned (BLM WY
2003).

4.11.4 Technical Options

CBNG production generally requires the drawdown of coal seam aquifers to facilitate the
production of natural gas. Once brought to the surface this produced water has to be
properly handled and disposed of. Both the production and disposal of produced water
have the potential to affect nearby water wells that supply water for rural homes,
irrigation, and livestock watering. The mitigation of these impacts when they can be
attributed to CBNG production is detailed in water well mitigation agreements. There are
three general methods of mitigating these losses; supplying CBNG produced water,
modifying the existing water well or installing new water well and/or providing the
connection of the household to a municipal or rural water supply system. The following
section discusses these technical options for the mitigation of water well impacts and how
these options can affect water well mitigation agreements.

4.11.4.1 Directly Supplied CBNG Water

Coal seam aquifers that are being utilized for drinking, irrigation, or livestock watering
wells have the greatest potential to be affected by CBNG development. CBNG
developers may find these wells the easiest to mitigate. If the water produced in CBNG
wells is being extracted from the same aquifers that were supporting these other uses,
developers may choose to supply the produced water to landowners to replace teir
losses. CBNG developers have several considerations to account for when supplying
CBNG water to landowners: Will some form of treatment be necessary? Will the
guantity of water needed to mitigate the lost wells be available for the end of productiorf?
CBNG produced water may require simple treatment prior to being used for drinking that
may include, a gas/water separation process (to ensure that natural gas is removed from
the water and not entering the home) and chlorination to kill noxious organiSirs.
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The mitigation of impacted water wells by supplying CBNG produced water may require
additional information to be included in the water well mitigation agreement. CBNG
developers and landowners may need to include the following in the agreement:

Type of treatment processes that produced water is to undergo prior to the water
being piped to the landowner. Including monitoring protocol for natural gas and
water quality parameters.

Alternative mitigation measures if the production of water ceases before the end
of CBNG production.

4.11.4.2 Treating and Supplying CBNG Water

Impacts to water wells and springs by CBNG production implies direct, hydraulic
connection between the water well or spring and the CBNG aquifer. The phenomenon
usualy involves water wells containing water with the same chemistry as the produced
water. If the produced water quality is lower or different than the quality of the impacted
well or spring, a lack of hydraulic connection is implied and the operator may look for
other explanations for the impacts. If thorough research shows the impacted water wells
or springs are indeed due to CBNG production, then the produced water may need to be
treated through a process such as RO or de-ionization. Unlike pre-discharge treatment,
water supply treatment can proceed on small volumes of water delivered directly to one
or more residents whose wells or springs have been impacted.

4.11.4.3 Production Scheduling

An important aspect of supplying CBNG produced water to local users is the anticipated
production schedule for the project. CBNG operators need to determine if a sufficient
volume of water is going to be produced throughout the life of the entire project to
adequately compensate the landowner. Water modeling before and during project life
describes two aspects of the water well mitigation problem — is water production going to
remain sufficient and are coal seam aquifers expected to remain in a de-pressurized state?
Often CBNG water production rates fall precipitously after initial high rates. Unless new
areas of the project are brought on-line, produced water volumes may be insufficient to
service commitments to local ranches, homes, and businesses. Numerical models help to
budget produced water that may be needed to mitigate impacted wells and springs.

4.11.4.4 Recompleting Existing Wells or Drilling New Wells

Another option CBNG developers may consider for the mitigation of water wells
impacted by CBNG production is the recompletion of an existing well or drilling a new
well to a new source aquifer. CBNG developers and landowners may agree it is more
cost effective and beneficial for both parties to find an alternate aquifer to supply the
water to mitigate the landowner’s loss. Alternate aquifers may be site specific and may
exist as shalower surficia aquifers or zones deeper than the coa seams aquifers
impacted by CBNG development. CBNG operators need to determine the quantity and
quality of water needed by the landowner to determine if there is an adequate local source
for replacement water.

The following additional information may be needed in a water well mitigation
agreement if this option is chosen:
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Information on local aquifers that have been identified as possible sources for
water supplies to be used to mitigate landowner’s losses relative to depth, water
quality and seasonal productive capacity. Consideration should also be given to
the fact that surface aquifers are especially prone to seasonal changes in water
level and productivity.

Pump size and power requirements should be considered when planning a
replacement water system. A seasona residence may require only a small pump,
perhaps powered by solar power while a large ranch may require a large pump
and 3-phase power that may not currently be available in the area.

4.11.4.5 Municipal or Rural Water Supply

The connection of a household impacted by CBNG development to a rural or municipal
supply well may be the only technical option available in some situations. This option
can be most viable when insufficient quality or quantity of CBNG produced water is
available, when the landowner is unwilling to accept CBNG produced water, when no
other viable aguifer sources are available to support replacement wells, or when the rural
or municipal supply connection is readily available to the home.

The following additional information may be needed in a water well mitigation
agreement if this option is chosen:

Connecting a household to the water supply system may require additional
information such as maintenance and connection fees to be included in the water
well mitigation agreement.

The CBNG operator may also be required to extend the time of the mitigation
agreement or provide additional funds to support the cost of service beyond the
lifetime of the CBNG project.

By extending trunk lines in a rural water system, the operator may be eligible for
federal or state cost-sharing. This provision may make this option attractive.
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4.12 PLUGGING, ABANDONMENT, MITIGATION

4.12.1 Rationale

CBNG wells may be plugged throughout the life of the project, as well as at the project’s
completion. Federal land managers, local ranch owners and other residents are justifiably
concerned about how their lands are left once CBNG production and operations are over.
Will lease roads be left for the resident’s use? Will any CBNG ponds be left for the
rancher’s use? Will water wells be made available? Will land now holding well-sites,
compressors, and other CBNG facilities ever be able to support cash crops or pasture
forage? These and similar questions may need to be answered for land managers and
residents. A plugging and abandonment plan is the best vehicle for tying together parts
of adrilling plan and land use plan into arecipe for returning land in the CBNG project to
origina use in away that is acceptable for the land manager and owner.

4.12.2 Contents

By closely coordinating a plugging plan with a drilling plan, CBNG operators can outline
measures that isolate CBNG zones and protect Underground Sources of Drinking Water
(USDWSs). In some basins the coals are shallow and the bore-holes are cemented from
top to bottom, making the plugging process simple (Figure 4-25). In other basins,
however, coals are deep and long-string casing is cemented across shallow aquifers and
over the target
coas, in these
cases
supplementary
cement may need
to be emplaced

during plugging.

Figure 4-25: Example of Plugged CBNG Well.

Ground Level
A

Plugging plans

may tler:jd ude a Plugging Process
projec _

plugging ;&?fgf 'Tublngdand pump
Schedule, as well {Fort Union) remove

as local 3 88" hole ®Hole filled with
stratigraphic oilfield cement as

issues such as, required

wash-out  zones
and zones of lost
circulation that Cement
can potentialy
pose problems 1 Hole
during plugging.

Local ranchersor
farmers may
want to use bore
holes as water wells when the CBNG project is abandoned. This may entail water rights
applications and regulatory permit hurdles for the new owner of the bore-hole. Liability

T caEng

®Casing cut off
below plow depth

®pjate welded to

Wydodk casing as required

Coal

T ongue River
hiermber

4-85



and control of the bore-hole(s) should be spelled out prior to turning the hole over to the
land owner or lessee. Likewise, lease roads may be offered to the land owner for his use
after abandonment. This may not require any additional permits but, maintenance
agreements are needed to be worked out prior to transfer.

In addition the plugging plan can contain abandonment and mitigations objectives for the
project; in particular the fate of lease roads, utilities, impoundments and other structures.
Details of surface mitigation may also be listed and include actions to return the land to
itsoriginal contours, as well as reseeding requirements.

4.12.3 Regulatory Requirements

State and federal requirements exist for the proper plugging of oil and gas and CBNG
wells as well as injection/disposal wells, if any have been installed on the project.
Plugging regulations are designed to eliminate cross-flow between CBNG reservoirs and
other oil, gas, or drinkable water zones. Approva of the plugging prognosis should be
received from the relevant agency either through the BLM’s Notice of Intent to Abandon
(NIA) or a similar agency form such as, the Colorado Oil and Gas Conservation
Commission Form 6 — Well Abandonment Report. The NIA or similar notice lists the
cement plugs to be placed in the well and the expected schedule. Agency staff then is
able to review the ail, gas, and drinkable water zones in the specific well and concur with
or revisethe NIA.

Plugging and Abandonment Plans may address at a minimum the following issues:

Abandonment Plan Approval: Operators need to give agencies enough time to
review and approve plans prior to the plugging activity. In addition, agencies
frequently require 24 hours notice prior to the actual plugging process so that an
inspector can witness the plugs.

Wellsite Reclamation: Operators should return stockpiled soil onto the site,
return the approximate land contour, and relieve compaction on roadways at the
wellsite.

Pit Closure and Reclamation: Reserve and flow-back pits should be filled and
mounded; local regulations frequently require this operation to be done within 12
months of the end of drilling. Produced water storage ponds may also be closed
or retained for the use of the landowner.

Surface Revegetation: Disturbed surface area should be re-vegetated with
appropriate grasses and other seeds. Some BLM offices have adopted an
approved seeding mix.

- Visual Resources Reclamation: Site-specific regulations by the BLM or other
Federal Land Managers may exist to require operators to return land to origina
contour and groundcover.

- Pipeline and Flowline Reclamation: Whether or not pipeis retrieved or buried in
place, surface disturbance should be reclaimed and re-seeded.
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- Lease Road Reclamation: Roads can be reclaimed or turned over to the land
owner in support of local business. Roads on Federal surface are to be abandoned
according to guidelines and requirements.

- Water Well Conversion: A CBNG well that can be used as a water well may be
turned over to the management agency or surface land owner. In this case, the
new owner needs to apply for the necessary rights, permits, and registrations.

- Final Abandonment Approval: After a well plugging, the operator is to file a
Federal Subsequent Report of Abandonment (SRA) and after surface reclamation
the operator should file the Final Abandonment Notice (FAN) on BLM land. On
other lands the operator may file a smilar state form such as the Colorado Oil and
Gas Conservation Commission Form 6 - Well Abandonment Report.

4.12.4 Technical Options

Severa innovative technologies have been developed to help the reclamation process;
these technologies may impact the plugging plan in the ways outlined below.

4.12.4.1 Hydro-mulching and Hydro-sprigging

Seeds or sprigs can be applied to the surface along with growth amendments such as,
fertilizer and organic mulch, and combined together with a “tackifier” to lightly hold the
material to the surface. This methodology is especidly useful when the surface is
doping. Organic mulch contained in the material retains moisture for a longer time than
arid western soils, supporting stronger growth of the sprigs or better germination of the
seeds. Hydro-mulching can impact the following sections of the Plugging Plan:

Surface Revegetation: Hydro-mulching can allow revegetation of highly sloping
soils at the same time making these soils more stable and less vulnerable to
erosion. Less dirt-moving may be needed before reclamation is compl ete.

4.12.4.2 Halophyte Remediation

Certain plants (i.e., Halophytes) are able to tolerate high salinity soil and water. Research
has found that thousands of species of plants have elevated tolerance for salinity
(Aronson, 1989). While many species live in hot climates, some of these plants are
native to and grow in climates that exist in Montana, Wyoming, and other arid western
states as identified by Phelps and Bauder in 2003. The following, taken from this
research, illustrates some of the most tolerant species and their functions.

lon accumulators and ion extractors lower soil TDS by removing selected constituents.
Salinity removal can be more effective if grass is harvested by machine or by livestock.
Other plants (i.e.,, Sorghum and Bermuda grass) are very effective at increasing the
vertical permeability of soils, especialy clayey soils. These grasses allow meteoric water
to percolate down through the soil layer carrying salts into the deep sub-soil below most
crop roots. The combined effects of salt-tolerant plants can reduce the salinity of a
surface soil. This may prove valuable, for example, near produced water handling
facilities. In addition halophytes can be used to amend plugging and abandonment plans
in the following ways.
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Pit Closure and Reclamation: Reserve pits and water impoundments can
receive CBNG water from time to time and may accumulate salinity. At the time
of abandonment, these structures are typically filled and contoured with
amendments such as gypsum to support the leaching of sodium. After contouring,
the pit sites can be planted with salt-tolerant grasses to facilitate downward
movement of water and to remove salts that may be present near the surface.

Surface Re-vegetation: Other areas around the CBNG project may have
received produced water during the active life of the field. These areas may

contain enough salt to prevent the germination of native seeds during reclamation.
These dlightly impacted areas may respond to seeding or sprigging with halophyte
species (Table 43). Established haophyte groundcover may help control soil

erosion and be more pleasing to the eye than bare ground. Several halophyte
grasses are palatable to both livestock and wildlife. In addition, halophyte species
are not often invasive and unlikely to displace native grasses and shrubs.

Table 4 - 3 Halophytic Species List

Common Name Scientific Name Function
Amshot Grass Echinochloa stagninium ion accumulator
Suada vera Forsk Suaeda fruiticosa ion accumulator
Rice Oryzasitiva ion accumulator
Sunflower Selianthus annuus ion accumulator
Sharp-leaved rush Juncus acutus ion accumulator
Samaar morr Juncus rigious ion accumulator
Sat Cedar Tamarix L. ion extractor
Goosefoot Chenopodium spp. ion extractor
Summer Cypress Kochia spp. ion extractor
Salt Wort Salicornia spp. ion extractor
Russian Thistle Salsola spp. ion extractor
Seablite Suaeda spp. ion extractor
Sorghum+-sudan grass Sorghum-sudanese pore size enhancer
Barley Hordium spp. limited ion accumal ator
Wheat Triticum spp. limited ion accumulator
Cotton Gossypium spp. limited ion accumulator
Sugarbeet Heterodera spp. limited ion accumulator
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4.13 COMBINING DOCUMENTS

The regulatory requirements for the preparation of project planning documents vary
greatly from region to region, and between the various lease types. The individual
project planning components detailed earlier in this section, in part reflect the more
stringent requirements of BLM managed mineral leases. Many of these components are
separated into individual plans to help clarify the technical options that are available for
CBNG developers per plan type. In some instances, the full POD detailed here is more
inclusive then what is required for a particular mineral lease, especialy on fee or state
mineral estates.

In some instances, the individual planning components are integrated into one or two
master plans. For some CBNG developmert areas, two master plans (e.g., drilling and
surface use plans) are what is required; elements of the other CBNG development plans
are incorporated into these master plans. A master drilling plan may incorporate
elements found in other plans and include: drainage plan, communitization/unitization
plan and plugging plans. A master surface use plan may include elements found in the
following plans. produced water management plan, cultural resource inventories, wildlife
inventories, mitigation plans, waste minimization plans, and surface use agreements.

Two examples of other project planning approaches include: geographic area
development plans and standard operating practice agreements. A geographic area
development plan is a comprehensive development plan for a proposed or defined oil and
gas field, or a limited geographic area. A geographic area development plan may
include; items which are addressed in a drilling plan and surface use plan. However, a
geographic area development plan is more of a guide document for a development area
based on an area of substantial development, in which other submissions are based upon.

A standard operating practice agreement is established between aregulatory agency (e.g.,
BLM) and one or more operators. The standard operating practice agreement details the
procedures that are to be utilized in the drilling plan, surface use plan and during CBNG
production. Based on the practices described within the document, APDs are submitted,
which reference the activities described within the standard operating practice agreement.
The agreement is generally a negotiated document in which the regulator and operator
identify standard procedures and is approved through the Sundry Notice Process.

Standard operating practice agreements are typically standardize best practices that can
be applied to numerous wells within an area containing similar producing zone,
subsurface geology, surface resources, environmental issues, or other criteria that can be
used to define a conditional boundary. These agreements are best suited for areas of
existing development where infilling of wells is occurring instead of new development
areas where substantial data is not available to support the identification of the boundary
conditions.
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5 Review of Planning Components and Environmental
Documents

This Handbook is not only intended to help the CBNG operator prepare a Plan of
Development (POD) for a new CBNG project but, aso to help the regulator or
government land manager evaluate the completeness and appropriateness of the POD.
The land manager or regulator can make use of this Handbook to gauge the applicability
of the various CBNG regulations to the proposed project. This Handbook discusses a
number of issues that may be applicable in some cases but, perhaps are not applicable for
every single CBNG project. Regulatory requirements vary from state to state, Resource
Management Plan area to RMP area. In addition the vulnerability of the loca
environmental resources to changes that result from CBNG development also varies.

The reviewer of the POD should consider the site specific vulnerability of each resource
during the evauation of the POD. The disposition of cultural resources illustrates this
concept; portions of Tribal Land embrace high concentrations of important cultural
resources and intrusion onto those lands requires careful reconnaissance prior to earth
work. On the other hand, private lands often contain a very small concentration of
cultural resource material and most states only require notification of authorities when
actua or suspected human remains are found during excavation work. Depending upon
the location, a range of stipulations may be in order for a POD related to cultural
resources.

The United States appears to be in atime of decreased natural gas supplies just as citizens
and industry having converted many facilities from burning fuel oil and coal to cleaner
burning natural gas. The reviewer is under pressure from every side to quickly review
PODs and at the same time, provide maximum protection for other natural resources; the
following section describes certain el ements of that review process.

5.1 REGULATORY REQUIREMENTS

Depending upon the mineral ownership, local, state, Tribal, and federal regulations may
be involved in a new CBNG development. The following presents some primary
considerations regulators should use to evaluate PODs: Does the Plan fulfill regulatory
requirements (i.e. are required elements in place)? Has the operator/applicant
successfully employed exemptions or variances to achieve completeness and
compliance? Because of the vast array of regulatory agencies involved in approving
CBNG development, the timing of permit approva does not always coincide with the
review of PODs. CBNG operators may submit PODs with various permits still in the
review process. Reviewers of PODs may have to implement adaptive management
practices to the review process in order to prevent the bottlenecking of PODs while
waiting for approvals from other agencies. Corditional approval of PODs based on the
acceptance or issuance of permits from other regulatory agencies is an adaptive
management strategy that may become necessary to facilitate the development of the
CBNG resource. Regulators who choose to implement this adaptive management
strategy or a similar approach should to maintain contact with CBNG operators and other
regulatory agencies to monitor permit approvals and determine if permit applications are
being properly submitted.
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5.1.1 Surface Owner Agreements

In order to occupy the land in some lease situations, an operator maybe required to obtain
the surface owner’s approval. It is not always possible for operators and landowners to
reach an agreement. In lieu of an agreement, the operator needs an adjudicated surface
damage agreement that includes sufficient bonding. Regulators have the opportunity to
ensure that CBNG operators have negotiated or attempted to negotiate surface use
agreements with landowners.

5.1.2 Appropriate Sign-Offs

When reviewing project planning documents, regulators should consider not only the
proposed work but, the qualifications of those who have designed the work to be
performed. In some regulatory jurisdictions the signature and seal of a registered
professiona engineer or surveyor is required for earth work related design plans, maps
and other facility drawings. By requiring the sign off, regulators are ensuring that
registered professionals within their field of expertise are providing oversight of the
proposed work.

5.1.3 Notice and Publication

Some states and some actions require public notice and others require individually mailed
notification, and others may require direct service of the parties. As appropriate, the
applicant may need to demonstrate notification.

5.1.4 Best Management Practices or Similar

In some regulatory jurisdictions operators are required to use BMPs or similar strategies
for waste management, mitigation, or remediation. When reviewing these plans,
regulators can consider: How were strategies chosen? Are these strategies appropriate for
the site-specific conditions? It is important to understand that BMPs and similar
practices are not always suited to the site specific conditions and operators may need to
provide background information to illustrate how these practices apply to their loca

circumstances. A standard operating practice agreement can be used on Federd
ownership to identify BMPs that can be utilized for a development area.

5.1.5 Consistencies Between Jurisdictions

Agency evaluations can be made with regional or even national guidelines such as the
BLM’s 8-point Drilling Program or 13-point Surface Use Program  While consistency is
to be pursued between offices, local peculiarities in environmental resources or CBNG
production conditions need to be kept in mind by the regulatory or management agencies.
This is so that the maximum flexibility can be accorded to the operator for production
efficiencies and economical water management options. Localized conditions can
represent an opportunity for the CBNG operator to utilize innovative technologies to
enhance project economics; regulations need to be flexible enough to consider these
technologies.
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Local NEPA Requirements
Some RMPs have identified stipulations specific to their development areas and to

CBNG development. RMPs in the 5 state focus area with CBNG-specific requirements
and stipulations are listed in Table 2-1.
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6 Resources for Developing Project Plans

When developing project plans, a variety of information is incorporated into the
documents to address the regulatory requirements and site specific issues. This data can
be acquired from a variety of resources both internal and external to the development
company. The following section addresses some of the sources for this data including
Geographic Information Systems (GIS) data sources, BMP data sources, regulatory
agency contact information and other internet data sources which may be useful in
developing plans.

6.1 GIS DATA SOURCES

Datafor GIS is available in a wide range of proprietary and standard maps and graphic
file formats, images, CAD files, spreadsheets, relational databases and many more
sources. Many times data is free but, can be fee-based and come from commercial,
nonprofit, educational, and state and federal government sources.

Fee-based data typically comes from commercial sources and varies greatly in pricing
structures. Many commercia sources offer data that have been processed and enhanced
(i.e., “value-added data’), along with raw data obtained from governmental sources.

Most governmental data is available free of charge, but may include a charge to offset
costs associated with reproducing and distributing the data. Many states have formal GIS
agencies that warehouse and maintain GIS data, while others have alocated the
responsibility to existing State Library and/or Land Information Offices. Within the states
that manage their data from a central location, many non-related agencies choose not to
provide their data directly to the central repository and therefore, provide data
independently. To date, there is no central repository that exists for federal governmental
GIS data. Each layer should be obtained from the individual federal agency responsible
for the production of that data.

This great variability in data sources can make it difficult for users to collect and analyze
data. GIS data is unique in that the single best source for this type of data is the World-
Wide-Web. Few agencies maintain data that is not available over the internet. If an
agency can not provide a directly downloadable file, then many times the most recent
index and contact information is available through that agencies website, allowing the
user to contact the agency directly and order the data over the phone.

6.1.1 Data sources for map themes in APD/POD Development

The following is a listing of typical data sources and agencies for different map themes
required in the development of APD/PODs. Many of these layers are not available
publicly and may have to be created by the operator preparing the APD/POD. Some of
these layers have increased availability, meaning that as time progresses these themes are
being created for most areas and are becoming more widely available. This list is not to
be considered comprehensive and thus, only used as a genera guide for the types of
themes required.
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Boundaries

POD project boundary

Not publicly available. Operator generated.

L ease boundaries

Increased availability. Some State Oil &
Gas Agencies maintain this data. BLM
maintains limited BLM lease data.

Unit Boundaries (State)

Available in hardcopy and/or electronically

Pooled Units (State)

Available in hardcopy and/or electronically

Exploartory Unit Boundaries (BLM)

Available in hardcopy and/or electronically

Communitized Unit Boundaries (BLM)

Available in hardcopy and/or electronically

Participating Area (PA) Boundaries (BLM)

Available in hardcopy and/or electronically

Surface ownership

Increased availability. State Land offices,
along with some local county courthouses.
BLM maintains limited BLM surface
ownership data.

Geographic Features

Rivers USGS Togo Map Data
Permanent Streams USGS Togo Map Data
Intermittent Streams USGS Togo Map Data
Lakes USGS Togo Map Data
Wet Lands USGS Togo Map Data
Springs USGS Togo Map Data
Caves USGS Togo Map Data
Dikes USGS Togo Map Data
Dams USGS Togo Map Data
Mines USGS Togo Map Data
Roads

Existing County Roads

Wide availability from multiple sources.
State GIS agencies, State Libraries, USGS,
and BLM typically maintain extensive
county road data.

Two-track (existing)

Not publicly available. Operator generated.

Two-track (proposed)

Not publicly available. Operator generated.

Spot upgrade areas

Not publicly available. Operator generated.

All-season improved (existing)

Limited availability. BLM maintains
limited existing all- season improved road
data

All-season improved (proposed)

Not publicly available. Operator generated.

Disturbance Corridor

Not publicly available. Operator generated.

Road Structures

Culverts Not publicly available. Operator generated.
Cattleguards Not publicly available. Operator generated.
Gates Not publicly available. Operator generated.
Low Water Crossings Not publicly available. Operator generated.
Wells

Proposed CBNG wells
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Existing CBNG wells

Wide availability from State Oil & Gas
Agencies.

Existing oil and gas wells

Wide availability from State Oil & Gas
Agencies.

Existing water wells

Wide availability from multiple sources.
Most states require water well registration
through an existing agency.

P&A wells Wide availability from State Oil & Gas
Agencies.

Injection wells Wide availability from State Oil & Gas
Agencies.

Monitor wells Increased availability. Many State DEQ

offices, dong with State water well
registration agencies maintain this data.

CBNG Production Data

State and/or Federal offices may have per
well production data but may not have
wells classified as CBNG wells

CBNG Water Production Data

State and/or Federal offices may have per
well production data but may not have
wells classified as CBNG wells

Injection Well Data

UIC datais available on a per well basis
from state agencies or EPA offices

POD Facilities

Gas gathering pipelines

Not publicly available. Operator generated.

Gas trunk lines

Not publicly available. Operator generated.

Water pipelines

Not publicly available. Operator generated.

Buried electric lines

Not publicly available. Operator generated.

Overhead power lines

Not publicly available. Operator generated.

Power Generators

Not publicly available. Operator generated.

Central gas gathering/metering buildings

Not publicly available. Operator generated.

Compressor Stations

Not publicly available. Operator generated.

Corridor

Not publicly available. Operator generated.

Water Management Structures

Discharge points

Not publicly available. Operator generated.

Water pipelines

Not publicly available. Operator generated.

Head cuts, erosion features, erosion control and
stabilization measures

Not publicly available. Operator generated.

Produced water containment structures
(reservairs, pits, stock/wildlife water tanks,
etc.)

Not publicly available. Operator generated.

Land application disposal areas

Not publicly available. Operator generated.

Watershed boundary(s) Wide availability from multiple sources.
State GIS agencies, State Libraries, State
DWQ offices and USGS typically maintain
watershed boundaries.

POD boundary Not publicly available. Operator generated.
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Low water crossings and culverts Not publicly available. Operator generated.

Any other features necessary to evaluate the Not publicly available. Operator generated.
WMP (e.g. spring locations,
monitoring/reference points,
etc.)

6.2 BMP DATA SOURCES

The following list of references provides Best Management Practices, Best Professional
Judgments and Best Technical references for CBNG development. This list is not all
inclusive as much research is still being performed on CBNG and documents such as
these continue to be devel oped.

BMPsfor Public Land Management.
United States Department of the Interior Bureau of Land Management New Mexico
State Office. November 3, 1998.

Erosion and Sediment Control Manual.
URS Corp. May 2002. Developed for the Gas Resource Institute. Des Plaines,
llinois.

Final Oil and Gas RMP/EIS Amendment for the Billings, Powder River and South
Dakota Resour ce Areas.
U.S. Department of the Interior, Bureau of Land Management, Miles City District.
1992.

Final Environmental I mpact Statement and Planning Amendment for the Powder
River Basin Oil and Gas Project.
U.S. Department of the Interior, Bureau of Land Management, Buffalo Field Office.
January 2003.

Handbook on Coal Bed Methane Produced Water: Management and Beneficial Use
Alternatives
ALL Consulting, July 2003. Prepared for: Groundwater Protection Research
Foundation; U.S. Department of Energy, National Petroleum Technical Office;
Bureau of Land Management.

Handbook on Best Management Practices and Mitigation Strategies for Coal Bed
Methane in the Montana Portion of the Powder River Basin.
Lead Researcher: ALL Consulting Tulsa, Oklahoma. April 2002
Co-Researcher: Montana Board of Oil & Gas Conservation Billings, Montana.
Prepared for: U.S. Department of Energy National Petroleum Technology Office -
National Energy Technology Laboratory Tulsa, Oklahoma.

Horizontal Directional Drilling Best M anagement Practices Manual.

ENSR Corp. May 2002. Developed for the Gas Resource Ingtitute. Des Plaines,
llinois.
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Oil and Gas Development: Best Management Practicesin the Oil Patch.

U.S. Department of the Interior, Bureau of Land Management, Online Resource,
http://ww. bl m gov/ nhp/ 300/ w0310/ oi | _pat ch/

Record of Decision and Resour ce M anagement Plan Amendmentsfor the Powder
River Basin Oil and Gas Project.
U.S. Department of the Interior, Bureau of Land Management, Buffalo Field Office.
April 2003

Record of Decision: Statewide Coal Bed M ethane Exploration and Development.
Montana Department of Natural Resources and Conservation Board of Oil & Gas
Conservation. March 26, 2003

Surface Operating Standardsfor Oil and Gas Exploration and Development.
U.S. Department of the Interior Bureau of Land Management and the United States
Department of Agriculture Forest Service. 1989. (AKA The Gold Book) 3rd Ed.

Standard Practices, Best Management Practices, and Guidelines for Surface
Disturbing Activities.
Wyoming Bureau of Land Management. 2000.

6.3 REGULATORY AGENCY CONTACT LISTINGS

The following isalist of regulatory agencies that play arole in overseeing some aspect of
CBNG project planning. The list includes general contact information by state for these
agencies but does not list specific representatives due to the potential for personnel
changes to occur.

6.3.1 Colorado
6.3.1.1 Federal Agencies

Bureau of Land Management
Colorado State Office

2850 Y oungfield,

Lakewood, CO 80215

(303) 239-3600

BLM

Durango Public Lands Center
15 Burnett Court

Durango, CO 81301

(970) 247-4874

TDD: (970) 385-1257
FAX:(970) 385-1243

Environmental Protection Agency
Region VIII
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999 18 Street, Suite 500

Denver, CO 80202-2466

Phone: 303-312-6312

(800) 227-8917 (Region 8 states only)

National Park Service
12795 West Alameda Parkway Lakewood, CO 80228
Phone; 303-969-2000

U.S. Forest Service
P.O. Box 25127
Lakewood, CO 80225
Phone: 303-275-5350

USGS Central Region Energy Resources Team
Box 25046, MS 939

Denver Federa Center

Denver, CO 80225

Phone: 303-236-5730

Fax: 303-236-0459

6.3.1.2 State Agencies

Colorado Department of Natural Resources
1313 Sherman St., Rm. 718

Denver, CO 80203

Phone: 303-866-3311

Fax: 303-866-2115

Colorado Division of Water Resources
1313 Sherman St., Rm. 818

Denver, CO 80203

Phone: 303-866-3581

Fax: 303-866-3589

Colorado Division of Wildlife
6060 Broadway

Denver, Colorado, 80216
Phone: (303) 297-1192

Colorado Geological Survey
1313 Sherman St., Rm. 715
Denver, CO 80203

Phone: 303-866-2611

Fax: 303-866-2461

Colorado Oil and Gas Conservation Commission
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1120 Lincoln Street, Suite 801
Denver, Colorado 80203
Phone; 303-894-2100

Fax: 303-894-2109

6.3.2 Montana
6.3.2.1 Federal Agencies

Army Corps of Engineers
Billings Regulatory Office
1629 Avenue D

Billings, MT 59102
Phone: 406-657-5910

Army Corps of Engineers
Helena Regulatory Office

301 South Park, Drawer 10014
Helena, MT 59626-0014
Phone: 406-441-1371

Fax: 406-441-1380

Bureau of Land Management (BLM)
Miles City Field Office

111 Garryowen Road

Miles City, MT 59301

Phone: 406-233-3649

Fax: 406-233-2921

BLM, Billings Field Office
P.O. Box 36800

5001 Southgate Drive
Billings, MT 59101

Phone: 406-896-5245

Fax: 406-896-5281

Bureau of Indian Affairs (BIA)
Rocky Mountain Regional Office
316 North 26th Street

Billings, MT 59101

Phone: 406-247-7911

Fax: 406-247-7976

Environmental Protection Agency - Montana Operations Office
Federal Building

10 West 15th Street, Suite 3200

Helena, MT 59626



Phone: 406-457-5000
Toll-Free: 866-457-5000
Also see Region VI listing under Colorado

Fish and Wildlife Service
(FWYS), Billings Suboffice
Ecological Services

2900 4th Avenue N, #301
Billings, MT 59101
Phone: 406-247-7366
Fax: 406-247-7364

Forest Service

Custer National Forest
Beartooth Ranger District
HC49, Box 3420

Red Lodge, MT 59068
Phone: 406-446-2103
Fax: 406-446-3918

Geological Survey (USGS)
Helena Office

3162 Bozeman Avenue
Helena, MT 59601

Phone: 406-457-5902

Fax: 406-457-5990
Also see USGS listing under Colorado

6.3.2.2 State Agencies

Montana Department of Environmental Quality (DEQ)
P.O. Box 200901

Helena, MT 59620-0901

Phone: (406) 444-2544

Montana Board of Oil and Gas Conservation (BOGC)
2535 St. John's Avenue

Billings, MT 59102

Phone: 406-656-0040

Fax: 406-657-1604

Montana Bureau of Mines ard Geology (MBMG)
1300 North 27th Street

Billings, MT 59101

Phone: 406-657-2938

Fax: 406-657-2633



Montana Department of Fish, Wildlife, and Parks (FWP)

P.O. Box 200701
Helena, MT 59620-0701
Phone: 406-444-2535
Fax: 406-444-4952

Montana Dept. of Natural Resources and Conservation, (DNRC)

P.O. Box 201601
Helena, MT 59620-1601
Phone: (406) 444-2074
Fax: (406) 444-2684

Montana Tech of the University of Montana Groundwater Information Center (GWIC)

1300 West Park Street
322 Main Hall

Butte, MT 59701
Phone: 406-496-4153
Fax: 406-496-4343

6.3.3 New Mexico
6.3.3.1 Federal Agencies
Army Corps of Engineers

Albuquerque District Public Affairs Office:

4101 Jefferson Plaza NE
Albuquerque, NM 87109-3435
Phone:(505)342-3171

Bureau of Indian Affairs
Albuguerque Area Office
P.O. Box 26567
Albuguerque, NM 87125
P: 505/766-3754

F: 505/766-1964

Bureau of Land Management
New Mexico State Office
1474 Rodeo Road

Santa Fe, NM 87505

(505) 438-7400

(505) 438-7435 FAX

Bureau of Land Management
Farmington Field Office

1235 LaPlata Highway, Suite A
Farmington, NM 87401
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(505) 599-8900
(505) 599-8998 FAX

Bureau of Land Management
Albuguerque Field Office

435 Montano Road, NE
Albuquerque, NM 87107-4935
(505) 761-8700

(505) 761-8911 FAX

Environmental Protection Agecy
EPA Region 6 Main Office

1445 Ross Avenue

Suite 1200

Dallas, Texas 75202

(214) 665-6444

USDA Forest Service
333 Broadway SE
Albuqguerque, NM 87102
(505) 842-3192

U.S. Geological Survey

New Mexico District Office

5338 Montgomery NE Suite 400
Albuquerque, New Mexico 87109
(505) 830-7900

6.3.3.2 State Agencies

6.3.3.3 New Mexico Bureau of Geology & Mineral Resources
6.3.3.4 Main Office

801 Leroy Place

New Mexico Tech

Socorro NM 87801-4796

(505) 835-5420 information

(505) 835-6333 fax

New Mexico Department of Game & Fish
P.O. Box 25112,

Santa Fe, NM 87507

(800) 862-9310

New Mexico Energy, Minerals ard Natural Resources Department
1220 S. St. Francis Drive

Santa Fe, NM 87505

(505)476-3200
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(505) 476-3220 fax

New Mexico Environmental Department
P.O. BOX 26110

1190 St. Francis Drive, N4050

Santa Fe, New Mexico USA 87502-0110
(800) 219-6157

New Mexico Office of the State Engineer
130 South Capitol Street

NEA Building

PO Box 25102

Santa Fe, NM 87504-5102

(505) 827-6175

(505) 827-6188

6.3.4 Utah
6.3.4.1 Federal Agencies

U.S. Army Engineer District, Sacramento
1325 J Street

Sacramento, CA 95814-2922

(916) 557-7490

Fax: 916-557-7859

Bureau of Indian Affairs
PO Box 10

Phoenix, AZ 85001
(602)-379-6600

Fax: 602-679-4413

Bureau of Land Management
Utah State Office

PO Box 45155

324 South State Street

Salt Lake City, Utah 84145-0155
(801) 539-4001

Fax: (801) 539-4013

BLM — Price Field Office
125 South 600 West
Price, Utah 84501

(435) 636-3600

BLM —Verna Field Office
170 South 500 East,
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Vernal, Utah 84078
(435) 781-4400

Environmental Protection Agency
see Region V111 listing under Colorado

U.S. Forest Service, Intermountain Region
324 25th Street

Ogden, Utah 84401

(801)-625-5306

USGS Utah District
2329 Orton Circle
West Valley City, Utah
84119-2047

(801) 908-5000

Fax: (801) 908-5001

6.3.4.2 State Agencies

Utah Divisionof Qil, Gas and Mining
1594 West North Temple

Salt Lake City, Utah

(801) 538-5257

(801) 359-3940

Utah Department of Environmental Quality
150 North 1950 West

Sat Lake City, UT 84116

(801) 536-4400

(801) 536-0061 Fax

Utah Geological Survey

1594 W. North Temple, PO 146100
Salt Lake City, UT 84114-6100
(801) 537-3300

Fax (801)537-3400

Utah Division of Water Resources
1594 West North Temple Ste. 310
PO Box 146201

SLC, Utah 84114-6201

Phone: 801-538-7230

Utah Division of Wildlife Resources
1594 W. North Temple
Salt Lake City, Utah 84114
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(801) 538-4700
Fax: (801) 538-4745

6.3.5 Wyoming

6.3.5.1 Federal Agencies

Army Corps of Engineers

WY Regulatory Office

2232 Dell Range Blvd Suite 210
Cheyenne, WY 82009

Phone: 307-772-2300

Fax: 307-772-2920

Bureau of Land Management Wyoming
5353 Y ellowstone Road

Cheyenne, Wyoming 82009

Phone: 307.775.6256

Fax: 307.775.6129

Bureau of Land Management
Buffalo Field Office

1425 Fort Street

Buffalo, WY 82834

Phone: 307-684-1100

Fax: 307-684-1122

Environmental Protection Agency
See liging for Region VIII under Colorado

Fish and Wildlife Service
170 North First St.
Lander, WY 82520

USGS Regional
See USGS ligting under Colorado

6.3.5.2 State Agencies

Wyoming Department of Environmental Quality
Herschler Building

122 West 25th Street

Cheyenne, WY 82002

Phone: 307-777-7781

Fax: 307-777-5973

Wyoming Game and Fish Department
5400 Bishop Boulevard

Cheyenne, WY 82006

Phone: 307-777-4600
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Wyoming Geological Survey
Wyoming Office

P.O. Box 3008

Laramie, WY 82071

Phone: 307 766-2286

Fax: 307 766-2605

Wyoming Oil and Gas Conservation Commission
P.O. Box 2640

Casper, WY 82602-2640

Phone: 307-234-7147

Fax: 307-234-5306

Wyoming State Engineer's Office

Herschler Building Fish and Wildlife Service
170 North First St.

Lander, WY 825204th Floor East

Cheyenne, WY 82002

Phone: 307-777-6150

Fax: 307-777-5451

6.3.6 National Offices

Environmental Protection Agency (EPA)
Coalbed Methane Outreach Program
6202J Ariel Rios Building

1200 Pennsylvania Ave NW
Washington, DC 20460

Phone: 202-564-9468

Fax: 202-565-2077

U.S. Geological Survey
Energy Resources Program
12201 Sunrise Valley Drive
915-A National Center
Reston, VA 20192

Telefax: (703) 648-5464
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