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Air Quality Impact Technical

Support Document
he following technical support document describes the

processes used to conduct the air quality impact

assessment, and provides summaries of relevant

analysis data:

Argonne National Laboratory.

2002. Technical Support Document - Air Quality

Impact Assessment for the Montana Statewide

Final Oil and Gas EIS and Amendment of the

Powder River and Billings Resource

Management Plans and the Wyoming Final

EIS and Planning Amendment for the Powder

River Basin Oil and Gas Development

Project. Prepared for the U.S. Department of

the Interior, Bureau of Land Manageinent,

Montana and Wyoming State Offices, by the

Environmental Assessment Division, Argonne

National Laboratory. Argonne, Illinois.

Copies of this technical support document are available

upon request from:

Scott Archer, Senior Air Resource Specialist

National Science and Technology Center (ST- 133)

Denver Federal Center, Building 50

P.O. Box 25047

Denver, Colorado 80225-0047

303.236.6400 Voice

303.236.3508 Telefax

scott_archer@blm.gov

1.0 Introduction

Air pollution impacts are limited by local, state, tribal

and federal air quality regulations, standards, and

implementation plans established under the CAA and

administered by the MDEQ and the EPA. Although not

applicable to the proposed Alternatives, the WYDEQ
has similar jurisdiction over potential air pollutant

emission sources in Wyoming, which can have a

cumulative impact with MDEQ approved sources. Air

quality regulations require certain proposed new, or

modified existing, air pollutant emission sources

(including CBM compression facilities) undergo a

pemiitting review before their construction can begin.

Therefore, the applicable air quality regulatory

agencies have the primary authority and responsibility

to review permit applications and to require emission

permits, fees and control devices, prior to construction

and/or operation.

Fugitive dust and exhaust from construction activities,

along with air pollutants emitted during operation (i.e.,

well operations, field [booster] and sales [pipeline]

compressor engines, etc.), are potential causes of air

quality impacts. These issues are more likely to

generate public concern where natural gas development

activities occur near residential areas. The FS, NPS,

and the FWS have also expressed concerns regarding

potential atmospheric deposition (acid rain) and

visibility impacts within distant downwind PSD Class I

and PSD Class II areas under their administration,

located throughout Montana, Wyoming, southwestern

North Dakota, western South Dakota, and northwestern

Nebraska.

2.0 Existing Air Quality

As described in Chapter 3 - Affected Environment

(Air Quality), specific air quality monitoring is not

conducted throughout most of the CBM emphasis area,

but air quality conditions are likely to be very good, as

characterized by limited air pollution emission sources

(few industrial facilities and residential emissions in

the relatively small communities and isolated ranches)

and good atmospheric dispersion conditions, resulting

in relatively low air pollutant concentrations. Air

quality monitoring is the appropriate tool for

determining compliance with the NAAQS for both

particulate matter with an aerodynamic diameter equal

to or less than ten microns in diameter (PM],,) and

nitrogen dioxide (NOi). As part of the Air Quality

Impact Assessment prepared by Argonne National

Laboratory (Argonne 2002), monitoring data measured

throughout the southeastern Montana and northeastern

Wyoming were assembled and reviewed. Although

monitoring is primarily conducted in urban or

industrial areas, the data selected are considered to be

the best available representation of background air

pollutant concentrations throughout the CBM emphasis

area. Specific values presented in Table AQ-1 were

used to define background conditions in the air quality

impact analysis. The selected background pollutant

concentrations are below applicable ambient air quality

standards for all pollutants and averaging times. These

National and Montana standards, and the PSD
increment values, are also presented in Table AQ- 1

.
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Note that for evaluating consumption of the PMio and

NO2 increments in Montana and Wyoming, as well as

on Indian Reservations, modeling performed by an air

quality regulatory agency is the appropriate tool

TABLE AQ-1
ASSUMED BACKGROUND CONCENTRATIONS, APPLICABLE AMBIENT AIR QUALITY

STANDARDS, AND PSD INCREMENT VALUES (IN (|iG/M')

Pollutant
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Montana, in culmination with non-project and RFKA
sources, may generate criteria air pollutants (PM,

VOCs and NOx) in sufficient quantities to require

regulatory action on the part of MDEQ to protect

both the PSD increments and the Montana and

National Ambient Air Quality Standards. MDEQ
will need to accurately predict the impacts of

proposed projects during the New Source Review

process and assure that both the ambient standards

and the increments are protected. Once projects are

up and running MDEQ will also require ambient

monitoring data from appropriately sited monitors to

verify the permit analysis projections and provide a

feedback loop of current ambient data to make sure

that future pennitting decisions continue to protect

the standards and increments. MDEQ can and will

require ambient monitoring as a pemiit condition for

major sources.

Additionally, much of the permit analysis for sources

of this nature requires good ambient data to

accurately predict project impacts. Pennitting sources

of NO: and Ozone (O3-) precursors (VOCsH, requires

representative monitoring data to adequately analyze

the expected impact of new emissions. Prediction of

NO2 is highly dependant on some knowledge of NO
to NO: conversion rates. This infonnation is

supposed to come from either an analysis of actual

NO/NO2 ratios determined by monitoring results

(preferred method), the use of a default value (very

conservative and has recently resulted in predicted

violations of the annual standard), or by the use of

ambient Ozone data to predict conversion rates.

Pennitting large VOC sources raises similar

questions. Ozone analysis requires at least some

knowledge of atmospheric chemistry conversion rates

in the area of analysis. At this time MDEQ does not

have reliable data on the actual chemistry that is

occurring in the development area and doesn't have

any reliable background Ozone values.

Therefore, MDEQ will need NO/NO2, O., and PM
data for the development area from a regionally

scaled ambient monitoring station. MDEQ has

reviewed the modeling done for the EIS and a

monitor sited in the Bimey/Ashland area would be

the best choice. Provided that funds become

available, MDEQ would establish and maintain a

monitoring station in this area.

It is important that monitors be deployed before

CBM development occurs, or as early in the

development cycle as possible, in order to provide

baseline information and trend data.

3.0 Regulatory Framework

The National and Montana ambient air quality

standards set the absolute upper limits for specific air

pollutant concentrations at all locations where the

public has access. The analysis of the proposed

Alternatives must demonstrate continued compliance

with all applicable local, state, tribal and federal air

quality standards. Existing air quality throughout

most of the CBM emphasis area is in attainment with

all ambient air quality standards, as demonstrated by

the relatively low concentration levels presented in

Table AQ-1. However, three areas have been

designated as federal nonattainment areas where the

applicable standards have been violated in the past:

Lame Deer (PM^, - moderate) and Laurel (sulfur

dioxide (SO:) - primary), Montana; and Sheridan,

Wyoming (PM|o - moderate). Specific monitoring

data collected by the Northern Cheyenne Tribe are

presented in Table AQ-2.

Air quality regulations require certain proposed new,

or modified existing, air pollutant emission sources

(including CBM compression facilities) to undergo a

pennitting review before their constmction can begin.

Therefore, the applicable air quality regulatory

agencies have the primary authority and

responsibility to review permit applications and to

require emission pennits, fees and control devices,

prior to construction and/or operation. In addition, the

U.S. Congress (through the CAA Section 116)

authorized local, state and tribal air quality regulatory

agencies to establish air pollution control

requirements more (but not less) stringent than

federal requirements. Also, under FLPMA and the

CAA, BLM cannot authorize any activity which

would not confonn to all applicable local, stale, tribal

and federal air quality laws, regulations, standards,

and implementation plans.

Given most the CBM emphasis area's current

attainment status, future development projects which

have the potential to emit more than 250 tons per

year of any criteria pollutant (or certain listed sources

that have the potential to emit more than 1 00 tons per

year) would be required to undergo a site-specific

regulatory PSD Increment Consumption analysis

under the federal New Source Review and permitting

regulations. Development projects subject to the PSD
regulations may also be required by the applicable air

quality regulatory agencies to incorporate additional

emission control measures (including a BACT
analysis and detemiination) to ensure protection of

air quality resources, and demonstrate that the

combined impacts of all PSD sources will not exceed

AIR-3
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the allowable incremental air quality impacts for

NO2, PM|o. and SO2.

The NEPA analysis compares potential air quality

impacts from the proposed alternatives to applicable

ambient air quality standards and PSD increments,

but comparisons to the PSD Class 1 and 11 increments

are intended to evaluate a threshold of concern for

potential impacts, and do not represent a regulatory

PSD Increment Consumption Analysis. Even though

most of the development activities would occur

within areas designated PSD Class II, the potential

impacts on regional Class 1 areas are to be evaluated.

The Montana DEQ will perfonn the required

regulatory PSD increment analysis during the new
sources review process. This fonnal regulatory

process will include analysis of impacts on Class I

and II air quality areas by existing and proposed

emission sources. The activities are not allowed to

cause incremental effects greater than the stringent

Class 1 thresholds to occur inside any PSD Class 1

Area. Stringent emission controls (BACT - Best

Available Control Technology) and emission limits

may be stipulated in air quality permits as a result of

this review, or a pennit could be denied.

Sources subject to the PSD permit review procedure

are also required to demonstrate potential impacts to

air quality related values (AQRV). These include

visibility impacts, degradation of mountain lakes

from atmospheric deposition (acid rain), and effects

on sensitive tlora and fauna in the Class I areas. The

CAA also provides specific visibility protection

procedures for the mandator)' federal Class 1 areas

designated by the U.S. Congress on August 7, 1977.

which included wilderness areas greater than

5.000 acres in size, and national parks and national

memorial parks greater than 6.000 acres in size as of

that date. The Fort Peck and Northern Cheyenne

tribes have also designated their lands as PSD Class

1. although the national visibility regulations do not

apply in these areas. The allowable incremental

impacts for NOi, PM|o, and SO2 within these PSD
Class I areas are very limited. The remainder of the

CBM emphasis area is designated PSD Class 11 with

less stringent requirements.

AIR-4
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4.0 Agency Roles and

Authorities

4.1 Environmental Protection

Agency

The Environmental Protection Agency (EPA)

administers the Federal Clean Air Act (CAA),

(42 U.S.C. 7401 et seq.) to maintain the National

Ambient Air Quality Standards (NAAQS) that protect

human health and to preserve the rural air quality in the

region by assuring the Prevention of Significant

Deterioration Class I and Class II increments for SO:.

NO:, and PM^, are not exceeded. EPA has delegated

this CAA authority to the States of Montana and

Wyoming.

Until the Tribes have an EPA-approved Tribal

program, EPA will administer air quality requirements

within Indian country. EPA is responsible for assuring

that NAAQS are attained and that the Tribally-

designated Northern Cheyenne Class I sensitive airshed

is protected, as well as the Class II increment limits

that apply on the Crow Reservation. EPA will

implement an air permitting program for major sources

within Indian country, including BACT analysis, where

appropriate. At this time, there is no federal minor

source permitting program. Therefore, EPA cannot

regulate minor sources in Indian country directly unless

EPA decides to implement a Federal Implementation

Plan (FIP). Mitigation of particulate emissions from

unimproved roads in Indian country may be necessary

to protect the Class I and Class II PMio increments.

4.2 Montana DEQ

The MDEQ has been delegated Federal Clean Air Act

(CAA) authority from the United States Environmental

Protection Agency (EPA) to manage the New Source

Review—Prevention of Significant Deterioration

(PSD) permit program for listed major sources with the

potential to emit (PTE) greater than 100 tons per year

(tpy) of any regulated pollutant and all other sources

with a PTE greater than 250 tpy of any regulated

pollutant. Further, the MDEQ, under the Clean Air Act

of Montana (MCA 75-2-101 et seq.) and the

Administrative Rules of Montana (ARM) administers a

minor source air quality permitting program for sources

with a PTE greater than 25 tons per year unless

otherwise noted in the ARM. This program requires,

among other things, that Best Available Control

Technology (BACT) apply to regulated air pollutant

emission sources. MDEQ also has delegated

responsibility to operate an approved ambient air

quality monitoring network for the purpose of

demonstrating compliance with the National and

Montana Ambient Air Quality Standards (NAAQS/
MAAQS).

Currently, the MDEQ imposes a minor source permit

limitation on gas compressor engines on a permit-by-

permit basis for sources exceeding the Montana minor

source pennitting threshold (ARM Chapter 17.8,

Subchapter 7). Under the authority of ARM 17. S. 715,

Emission Control Requirements, the MDEQ
establishes BACT on a case-by-case basis for natural

gas compressor engines, such as those sources

indicated for coal bed methane (CBM) development. In

general, the Department has required NO: emission

limits of around 2 grams per brake horsepower hour

(g/bhp-hr), a CO emission limit of around 3 g/bhp-hr,

and a volatile organic compound (VOC) emission limit

of around 1 g/bhp-hr for these sources. Again, as part

of the minor source pennitting program, Montana

applies pollutant specific BACT to compressor engines

on a case-by-case basis with limits as described above.

However, should future regulatory modeling indicate

potential NAAQS/MAAQS or increment consumption

exceedances, the MDEQ may require more stringent

limits to protect applicable standards.

In addition to the applicable point source BACT
emission limits described above, under the authority of

ARM 17.8.308. the MDEQ requires that a permitted

source use reasonable precautions to limit fugitive

particulate emissions from haul roads, access roads,

parking lots, or the general plant property. In general,

the MDEQ requires that a source have fresh water

and/or chemical dust suppressant available on site and

used as necessary to maintain compliance with

applicable limits, including, but not limited to, the

reasonable precautions and opacity limits. Fuilher, the

MDEQ could establish more stringent BACT limits for

pennitted sources and require that counties apply

BACM to unimproved roads or other control measures

sufficient to avoid exceeding applicable standards and

the Class I and Class II increment limits for PMio.

Further, the ARM establishes generally applicable air

quality rules pertaining to all sources of air pollution,

including sources not subject to air quality permitting.

These rules include, but are not limited to, the

requirements contained in ARM 17.8, Subchapter 1

and ARM 1 7.8, Subchapter 3.

4.3 Bureau of Indian Affairs

BIA is responsible for approval of any lease,

agreement, pemiit, or document that could encumber

lands and minerals owned by either Tribes or allottees.

Under the Indian Mineral Development Act (IMDA),

AIR-7
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the Secretary of Interior is responsible, based upon BIA
recommendation, for approving any contractual

arrangement to develop CBM resources. Specific

discussion of tribal air quality management issues are

addressed separately.

4.4 Bureau of Land Management

NEPA requires that federal agencies consider

mitigation of direct and cumulative impacts during

their preparation of an EIS. (BLM Land Use Planning

Manual 1601.) Under the CAA, federal agencies are to

comply with State Implementation Plans regarding the

control and abatement of air pollution. Prior to

approval of Resource Management Plans (RMPs) or

Amendments to RMPs. the State Director is to submit

any known inconsistencies with State Implementation

Plan (SIP) to the Governor of that state. If the

Governor of the State recommends changes in the

proposed RMP or Amendment to meet SIP

requirements, the State Director shall provide the

public an opportunity to comment on those

recommendations. (BLM Land Use Planning Manual at

Section 1610.3-2.)

4.5 Forest Service

The Forest Service administers nine wilderness areas

(WAs) that could be affected by direct effects

associated with project and non-project sources:

Bridger WA; Fitzpatrick WA; Noiih Absaroka,

Absaroka-Beartooth, and Washakie WAs, next to

Yellowstone NP; Teton WA; U.L. Bend V.'A; Cloud

Peak WA; and Popo Agie WA with mandatory Class I

designation. As federal land mangers, the Forest

Service could act in a consultative role to stipulate that

the BLM modeling results, or any fiature EPA or State-

administered PSD refined modeling results (if

justified), triggers adverse impairment status. Should

the Forest Service determine impairment of WAs, then

BLM, the State, and/or EPA may need to mitigate this

predicted adverse air quality effect.

4.6 National Park Service

Three areas administered by the National Park

Service—Yellowstone National Park, Devils Tower

National Monument, and Bighorn Canyon National

Recreation Area—could be affected by direct effects

associated with project and non-project sources. (Note:

Additional Park Service Class I and II areas may be

impacted by the non-project sources evaluated, without

significant impact from project sources.) As federal

land mangers, the Park Service could act in a

consultative role to stipulate that the BLM modeling

results, or any fiiture EPA or State-administered PSD

refined modeling results (if justified), triggers adverse

impairment status. Should the Park Ser\'ice determine

impairment of NPS-administered Class 1 areas, then

BLM, the State, and/or EPA may need to mitigate this

predicted adverse air quality effect.

5.0 Air Quality Management

on Tribal Lands

The 1990 Clean Air Act (CAA) Amendments

(Section 301(d)) provided tribes the authority to

implement CAA programs for their reservations. The

Tribal Authority Rule (TAR), promulgated Fcbmary

12, 1998, reiterates that tribes have direct

implementation authority for the CAA. However, until

such time as the tribe assumes such responsibility to

implement its own program, EPA must implement

Federal air quality laws for them. The TAR also

requires under §49. 1 1 that EPA promulgate a Federal

Implementation Plan (FIP) as necessary or appropriate

to protect air quality on the reservations.

EPA has the authority to implement two pennitting

programs and three source specific programs. EPA has

regulatory authority to issue pre-construction permits

to major air pollution emissions sources under the

Prevention of Significant Deterioration (PSD) program

at 40 CFR part 52 and operating permits to major

sources under the Title V program at 40 CFR part 7 1

.

The PSD program requires that subject sources conduct

an air quality analysis to detemiine the impact on the

National Ambient Air Quality Standards (NAAQS) and

the PSD increments for NO., SO., and PM,,, for three

different area classifications (Class I, Class 11, and

Class III). Under the PSD program. Class I status was

assigned to pristine areas, such as national parks and

forest lands. Several tribes have been redesignated

from a Class II status to a Class I status. The rest of the

country is Class II and there are no Class III areas.

EPA also has regulatory authority to implement the

New Source Performance Standards (NSPS) at 40 CFR
part 60, the National Emission Standards for

Hazardous Air Pollutants (NESHAP) at 40 CFR part

61, and the Maximum Achievable Control Technology

(MACT) standards at 40 CFR part 63.

EPA does not have a rule for a minor source pre-

construction pennitting program for pennitting new
and modified sources. A minor source rule is being

addressed by the Agency, but such a rule will not be

final for 2-3 years. A minor source rule could give EPA
the authority to implement a minor source Best

Available Control Technology (BACT) requirement for

engines. Nor docs EPA have a FIP in place for Indian

AIR-8
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country to address measures for controlling fugitive

dust or control technologies for engines.

In 1977, the Northern Cheyenne Indian Tribe's

Reservation was redesignated as a Class I airshed

under the PSD program. The Tribe has implemented an

air quality monitoring program, delivering air quality

data to AIRS-AQS since 1981. Currently, the Tribe

does not have any EPA approved CAA programs for

issuing pemiits, nor is there a Tribal Implementation

Plan (TIP) with general source or source specific

requirements or any of the federal NSPS, MACT. or

NESHAP standards. At this time, if pennitting of

major air pollution sources was required, EPA would

be the pennitting authority.

The Crow Indian Reservation is a Class II airshed.

Currently, the Tribe does not have any EPA approved

CAA programs for issuing permits, nor is there a TIP

with general source or source specific requirements, or

any of the federal NSPS, MACT. or NESHAP
standards. The Tribe was approved for a CAA Section

103 grant in 2001 to conduct an emissions inventory of

the sources on the Reservation. The Tribe is not

currently implementing an air quality monitoring

program. At this time, if permitting of major air

pollution sources were required, EPA would be the

pennitting authority.

The preferred method to determine the mitigation

required to prevent exceedances of ambient air quality

standards and to prevent significant deterioration is

modeling. EPA will work with the states of Wyoming
and Montana along with the tribes to see that, wherever

possible, tribal air quality issues are addressed in

regional modeling efforts related to coal bed methane

development. Additional modeling efforts addressing

specific tribal concerns, as necessary, can be

undertaken by EPA and the tribal air quality agencies.

Ambient air monitoring can be used to augment and

validate modeled results. The Northern Cheyenne Tribe

currently conducts ambient air PMio and particulate

matter with an aerodynamic diameter equal to or less

than 2.5 microns (PM25) monitoring in the Lame Deer

PMio non-attainment area on the Northern Cheyenne

Reservation. In order to track the impacts of nearby

industrial activities on air quality, the tribe also

conducts IMPROVE protocol speciated PM:,

monitoring at the Momingstar site, and PM|o, SO2 and

NO: monitoring at the Momingstar. Badger Peak and

Garfield Peak monitoring stations. These monitoring

stations also have collocated meteorological monitors.

With updates to emission inventories as a result of coal

bed methane development on or outside the Northern

Cheyenne Reservation, the monitoring network may
need revision or augmentation.

The Crow Tribe does not currently have an air

monitoring program and has never had one that

submitted data to AIRS-AQS. The Crow tribe has the

same rights and potential capabilities as the Northern

Cheyenne Tribe. If regional emission increases are

sufficient to threaten the NAAQS or other relevant air

quality standard on Crow lands, EPA would work with

the tribe to encourage them to initiate monitoring

activities. To this end, the Tribe can build the

capability necessary to conduct ambient air quality

monitoring. In the event the tribe chooses not to

conduct monitoring, EPA can choose to conduct

monitoring using either EPA personnel or contract

assistance under Section 301 of the Clean Air Act.

In addition to point source emissions, fugitive dust

controls for coal bed methane sources will likely be

needed for development on tribal lands. The Tribes can

use contractual relationships with developers to require

necessary construction phase dust controls on wells on

Tribal lands. EPA will work with Tribal, BIA and

county agencies as needed to develop and implement

necessary mitigation on unpaved roads used for

development related traffic.

6.0 Air Quality Impact

Assessment

As described in Chapter 4, Environmental

Consequences (Air Quality), an extensive air quality

impact assessment technical support document was

prepared by Argonne National Laboratory (Argonne

2002) and is available for review, Argonne analyzed

potential impacts from: individual proposed

Alternatives A, B/C/E, and D (project sources); "Non-

project" emission sources (existing sources, RFFA and

Wyoming PRBO&G Alternative 1; RFFA emissions

from potential CBM development on the Northern

Cheyenne and Crow Indian Reservations and the

Ashland DLstrict of the Custer National Forest; and all

sources cumulatively by Alternative. Since

Alternatives B, C and E have very similar emission

inventories, a single air quality impact analysis

represents all of these three Alternatives. For example,

under Alternative C the number of wells connected to a

field (booster) compressor would not be limited but the

number was assumed to be the same as in

Alternative B, and under Alternative E electrical field

(booster) compressors would be required where noise

is an issue although all compressors were assumed to

be gas-fired.

The air quality impact assessment was based on the

best available engineering data and assumptions,

meteorology data, and dispersion modeling procedures,

AIR-9
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as well as professional and scientific judgment.

However, where specific data or procedures were not

available, reasonable assumptions were made. Note

that these assumptions could result in under or over-

estimates of impacts. It is difficult to ascertain the

overall bias of the emission estimates and modeling; no

sensitivity or probabilities of occurrence analyses were

performed.

Air quality impacts for various air pollutants are

detennined by the use of air dispersion models using

specific source emission rates. For natural gas

compressors, the emissions of nitrogen oxides are

detcmiined by the assumed permitted emission rate

allowed by the state. For fugitive dust impacts,

emission rates are obtained from EPA's AP-42
document that is titled "Compilation of Air Pollutant

Emission Factors". An AP-42 emission factor is a

representative value that attempts to relate the quantity

of a pollutant released to the atmosphere with an

activity associated with the release of that pollutant.

Emission factors may be appropriate to use in a number

of situations such as making source-specific emission

estimates for area-wide inventories. These inventories

have many purposes including ambient dispersion

modeling and analysis, control strategy development,

and in screening sources for compliance investigations.

In most cases, these factors are simply averages of all

available data of acceptable quality, and are generally

assumed to be representative of long-term averages for

all sources in a specific category.

Potential air pollutant emissions from the proposed

Alternatives emission sources (denoted as "project"

sources) were calculated separately to determine

potential impacts. These emissions were then combined
with existing sources, proposed non-PRBO&G
developments and reasonably foreseeable future

actions (RFFA) emissions (denoted as "non-project"

sources) and RFFA emissions from potential CBM
development on the Northern Cheyenne and Crow
Indian Reservations and the Ashland District of the

Custer National Forest to determine the total potential

cumulative air quality impacts. All of the tables in this

Air Quality Modeling Appendix display impacts from:

1 ) the project sources only; 2) the project sources

combined with emissions from potential CBM
de\elopment on the Northern Cheyenne and Crow
Indian Reservations and the Ashland District of the

Custer National Forest (denoted as "Project + RFFA
Sources ); 3) the non-project sources; and

4) cumulative totals.

The non-project sources include development

pcnnitted: 1) by the MDEQ; 2) by the WYDEQ; and 3)

within the states of North Dakota. South Dakota, and

Nebraska; and projections for the Wyoming Powder

Ri\er Basin Oil and Gas Project DEIS Alternative

sources (BLM 2002a); and other RFFA sources from

states within the geographic area covered by the model.

Potential direct, indirect and cumulative air qualitv'

impacts were analyzed and reported solely under the

requirements of NEPA. in order to assess and disclose

reasonably foreseeable impacts to both the public and

the BLM decision maker before a Record of Decision

is issued. Due to the preliminarv' nature of this NEPA
analysis, it should be considered a reasonable estimate

of predicted impacts. Actual impacts at the time of

dexelopment (subject to air pollutant emission source

permitting) could be different. To the extent that

impacts are predicted to be greater than regulatory

thresholds, appropriate mitigation efforts would be

undertaken.

Given the lack of representative wind measurements

throughout the CBM emphasis area, the EPA
CALPUFF dispersion model was used with regional

wind speed and direction \alues derived from the 1996

MM5 (mesoscale model) and CALMET
meteorological models (Argonne 2002).

Meteorological infonnation was assembled to

characterize atmospheric transport and dispersion from

several 1996 data sources, including: 36 km gridded

MM5 (mesoscale model) values with continuous four-

dimensional data assimilation; and hourly surface

observations (wind speed, wind direction, temperature,

cloud cover, ceiling height, surface pressure, relative

humidity, and precipitation.)

Potential air quality impacts were predicted using the

EPA CALPUFF dispersion model. The meteorology

data and air pollutant emission values were combined

to predict maximum potential direct, indirect, and

cumulative near-field air quality impacts in the vicinity

of assumed well and compressor engine emission

sources for comparison with applicable air quality

standards and PSD Class II increments. Maximum
potential near-field particulate matter emissions from

traffic on unpaved roads and during well pad

construction w ere used to predict the maximum annual

and 24-hour a\erage PM:^. PM],,, and SO: impacts.

Maximum air pollutant emissions from each CBM well

would be temporary (i.e., occurring during a 12-day

construction period) and would occur in isolation,

without significantly interacting with adjacent well

locations. Particulate matter emissions from well pad

and resource road construction would be minimized by

application of water and/or chemical dust suppressants.

The control efficiency of these dust suppressants was

computed at 50 per cent during construction. During

well completion testing, natural gas could be burned

(fiarcd) up to 24 hours.
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Air pollutant dispersion modeling was also pcrt'ormed

to quantify CO, NO2, PM.,, PMio. and HAP impaets

during operation. Operation emissions would primarily

oecur due to inereased compression requirements,

including field (booster) and sales (pipeline)

compressor stations. Since produced natural gas is

nearly pure methane, with little or no liquid

hydrocarbons or sulfur compounds, direct VOC
emissions or objectionable odors are not likely to

occur. HAP impacts were predicted based on an

assumed 9.900 horsepov\er, six-unit, reciprocating

compressor engine station operating at full load with

emissions generated by a single stack.

The significance criteria for potential air quality

impacts include local, state, tribal and federally

enforced legal requireinents to ensure air pollutant

concentrations will remain within specific allowable

levels. These requirements and legal limits were

presented in Table AQ-1. Where legal limits have not

been established, the BLM uses the best available

scientific information to identify thresholds of

significant adverse impacts. Thresholds have been

identified for hazardous air pollutant (HAP) exposure,

potential acid neutralizing capacity (ANC) changes to

sensitive lake water chemistry, and a 1.0 dv "just

noticeable change" in potential visibility impacts.

Since neither the MDEQ nor EPA have established

HAP standards, predicted 8-hour HAP concentrations

were compared to a range of 8-hour state maximum

Acceptable Ambient Concentration Levels (EPA

1997a). Pollutants which were predicted to exceed

these state threshold levels were also analyzed to

determine the possible incremental cancer-risk for a

most likely exposure (MLE) to residents, and to a

maximally exposed individual (MEI), such as

compressor station workers. These cancer risks were

calculated based on the maximum predicted annual

concentrations. EPA's unit risk factors for carcinogenic

compounds (EPA 1997b). and an adjustment for time

spent at home or on the job.

The EPA CALPUFF dispersion model was also used to

determine maximum far-field ambient air quality

impacts at downwind mandatory federal PSD Class I

areas, and other sensitive receptors, to: 1 ) determine if

the PSD Class I increments might be exceeded;

2) calculate potential total sulfur and nitrogen

deposition, and their related impacts to in sensitive

lakes; and 3) predict potential visibility impacts

(regional haze) within distant sensitive receptors.

Several lakes within five FS designated wilderness

areas were identified as being sensitive to atmospheric

deposition and for which the most recent and complete

data have been collected. The FS (Fox et al. 1989) has

identified the following total deposition (wet plus dry)

thresholds below which no adverse impacts are likely:

five kg/ha-yr for sulfur, and three kg/ha-yr for nitrogen.

The FS (2000) has also developed a screening method

which identifies the following Limit of Acceptable

Change regarding potential changes in lake chemistry:

no more than a ten per cent change in ANC for those

water bodies where the existing ANC is at or above

25 fieq/1, and no more than a one (ieq/l change for

those extremely sensitive water bodies where the

existing ANC is below 25 |aeq/l. No sensitive lakes

were identified by either the NPS or FWS.

Since the potential air pollutant emission sources

constitute many small sources spread out over a very

large area, discrete visible plumes are not likely to

impact the distant sensitive areas, but the potential for

cumulative visibility impacts (increased regional haze)

is a concern. Regional haze degradation is caused by

fine particles and gases scattering and absorbing light.

Potential changes to regional haze are calculated in

terms of a perceptible "just noticeable change" (1.0 dv)

in visibility when compared to background conditions.

A 1.0 dv change is considered potentially significant in

mandatory federal PSD Class I areas as described in

the EPA Regional Haze Regulations (40 CFR 51 .300 et

seq.). and as originally presented in Pitchford and

Malm (1994). A 1.0 dv change is defined as about a ten

per cent change in the extinction coefficient

(corresponding to a two to five per cent change in

contrast, for black target against a clear sky, at the most

optically sensitive distance from an observer), which is

a small but noticeable change in haziness under most

circumstances when viewing scenes in mandatory

federal Class I areas.

It should be noted that a 1.0 dv change is not a "just

noticeable change" in all cases for all scenes. Visibility

changes less than 1 .0 dv are likely to be perceptible in

some cases, especially where the scene being viewed is

highly sensitive to small amounts of pollution, such as

due to preferential forward light scattering. Under other

view-specific conditions, such as where the sight path

to a scenic feature is less than the maximum visual

range, a change greater than 1 .0 dv might be required

to be a "just noticeable change." However, this NEPA
analysis is not designed to predict specific visibility

impacts for specific views in specific mandatory

federal PSD Class I areas based on specific project

designs, but to characterize reasonably foreseeable

visibility conditions that are representative of a fairly

broad geographic region, based on reasonable emission

source assumptions. This approach is consistent with

both the nature of regional haze and the requirements

of NEPA. At the time of a pre-construction air quality

permit review, the applicable air quality regulatory

AIR-1
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agency may require a much more detailed visibility

impact analysis. Factors such as the magnitude of

change, frequency, time of the year, and the

meteorological conditions during times when predicted

visibility impacts are above the 1.0 dv threshold (as

well as inherent conservatism in the modeling

analyses) should all be considered when assessing the

significance of predicted impacts.

The FS. NFS and FWS have published their "Final

FLAG Phase I Report" (Federal Register, Vol. 66

No. 2, dated January 3, 2001), providing "a consistent

and predictable process for assessing the impacts of

new and existing sources on AQRVs" including

visibility. For example, the FLAG report states "A
cumulative effects analysis of new growth (defined as

ail PSD increment-consuming sources) on visibility

impaimient should be performed," and further, "If the

visibility impaimient from the proposed action, in

combination with cumulative new source growth, is

less than a change in extinction of 10% [1.0 dv] for all

time periods, the Federal Land Managers (FLM) will

not likely object to the proposed action."

The FLAG report also recommends a two-step analysis

process to evaluate potential \'isibility impacts from

either a single proposed air pollutant emission source

(the seasonal FLAG screening method) or potential

cumulative visibility impacts from a group of air

pollutant emission sources (the daily FLAG refmed

method). As described in Argonne (2002), this NEPA
analysis first used the seasonal FLAG screening

method (based on both the FLAG and WYDEQ-AQD
"natural background" reference levels) to exclude those

sensitive areas where visibility impacts were not likely

to occur. Since no areas were excluded using the

seasonal FLAG screening method, this NEPA analysis

then applied the daily FLAG refined method (based on

hourly background optical extinction and relative

humidity values measured in both the Badlands and

Bridger wilderness areas between 1989 and 1999) to

determine the average number of days a 1.0 dv "just

noticeable change" would be reached annually in each

sensitive area. Although the use of observed hourly

optical extinction and relative humidity values is

appropriate in this NEPA analysis (where the potential

visibility impacts are predicted to occur under the

Alternatives based on the reasonably foreseeable

background conditions), EPA's Regional Haze

Regulations are based on optical conditions

reconstructed from PM:, and PMk, data collected

every third day under the IMPROVE program.

7.0 Modeling Assumptions

When reviewing the predicted near- and far-field air

quality impacts, it is important to understand that

assumptions were made regarding de\elopment,

emissions, meteorology, atmospheric transport and

chemistry, and atmospheric deposition. For example,

there is uncertainty regarding ultimate development

(i.e., number of wells, equipment to be used, specific

locations of wells, etc.).

The following assumptions were used in the analysis:

• Total predicted short-term air pollutant impact

concentrations were assumed to be the sum of the

assumed background concentration, plus the

predicted maximum cumulative modeled

concentrations, which may occur under different

meteorological conditions.

• Assumed background air pollution concentrations

were assumed to occur throughout the 20-year life

of project (LOP) at all locations in the region, even

though monitoring is primarily conducted in urban

or industrial areas, rather than rural areas. The

uniform background PMm levels for each state are

assumed to be representative of the background

conditions for the entire modeled area of the PRB.

based on monitoring data gathered throughout

northeastern Wyoming and southeastern Montana.

• The maximum predicted air quality impacts occur

only in the vicinity of the anticipated emission

sources. Actual impacts would likely be less at

distances beyond the predicted points of maximum
impact.

• All emission sources were assumed to operate at

their reasonably foreseeable maximum emission

rates simultaneously throughout the LOP. Given

the number of sources included in this analysis, the

probability of such a scenario actually occurring

over an entire year is small.

• In developing the emissions inventory and model,

there is uncertainty regarding ultimate

development (i.e., number of wells, equipment to

be used, specific locations, etc.) Most (90 per cent)

proposed CBM wells and 30 per cent of

conventional wells were assumed to be fully

operational and remain operating (no shut ins)

throughout the LOP.

• The total proposed booster (field) and pipeline

(sales) compression engines were assumed to

operate at their rated capacities continuously

throughout the LOP (no phased increases or
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reductions). In reality, compression equipmcnl

would be added or removed incrementally as

required by the well field operation, compressor

engines would operate below full horsepower

ratings, and it is unlikely all compressor stations

would operate at maximum levels simultaneously.

• The HAP analyses assumed a six-unit, 1,650 hp

each, reciprocating coinpressor engine station

would operate at full load and at maximum

emission levels continuously throughout the LOP.

• The emissions inventory and model use peak years

of constniction and peak years of operations,

which would not occur throughout the entire

development region at the same time. However,

these conditions may occur in some areas.

• The emissions inventory and model assumed that a

reasonably foreseeable emission rate for

compressor engines of 1.5 g/hp-hr of nitrogen

oxides (NOx)is achievable in Montana. Since

BACT is decided on a ease-by-case basis, actual

emission rates could be decided to be less or more

than this level by the Departments of

Environmental Quality in Montana or Wyoming,

and on Indian lands by EPA, for field and sales

compressor engines. Reasonable NO^ emission

rates may range from 0.7 to 2 g/hp-hr.

• There are no applicable local, state, tribal or

federal acid deposition standards. In the absence of

applicable standards, the acid deposition analysis

assumed that a "limit of acceptable change" is: a

10 per cent change in acid neutralizing capacity

(ANC) for lakes with a background ANC greater

than 25 |aeq/l; or a 1 |ieq/I change in ANC for

lakes with a background ANC less than 25 |aeq/l,

and would be a reasonably foreseeable significant

adverse impact. Further, the atmospheric

deposition impact analysis assumed no other

ecosystem components would affect lake

chemistry for a full year (assuming no chemical

buffering due to interaction with vegetation or soil

materials).

• The visibility impact analysis assumed that a

1 .0 dv "just noticeable change" would be a

reasonably foreseeable significant adverse iinpact,

although there are no applicable local, state, tribal

or federal regulatory visibility standards. However,

some FLMs are using 0.5 dv as a screening

threshold for significance.

• Mitigation measures are included in the emissions

inventory and model that may not be achievable in

all circumstances. However, actual mitigation

decided by the developers and local and state

authorities may be greater or less than those

assumed in the analysis. For example, maintaining

a construction road speed limit of 15 mph may be

reasonable in a construction zone but difficult to

enforce elsewhere. Full (100%) mitigation of

fugitive dust from disturbed lands may not be

achievable. Further, 50% reduction in fijgitive

emissions is assumed based on construction road

wetting on the unimproved access road to the pad

and at the pad, but this level of effectiveness is

characterized as the maximum possible. In the air

quality modeling, no specific road wetting or other

emissions controls were assumed to be used during

the operations phase of the development (e.g., for

maintenance vehicle traffic). However, during the

review of proposed projects (Applications for

Permit to Drill) the BLM would require specific

mitigation measures in certain areas during the

operational phase of developinent.

• Induced or secondary growth related to increases

in vehicle miles traveled (VMT) (believed to be on

the order of 10 per cent overall) is not included in

the emissions inventory and model. Not all

fugitive dust emissions (including county and

other collector roads) have been included in the

emissions inventory and inodel.

• Fugitive dust emissions from roads are treated as

area sources rather than line sources in the model,

which may thereby reduce or increase the

predicted ambient concentrations at inaximum

concentration receptor points near the source,

depending on the inputs to the model

(meteorology, terrain, etc.) By not placing

modeled receptors close to emission sources (e.g.

wells and roads), the model inay not capture

higher ambient concentrations near these sources.

A more refined, regulatory model may yield higher

concentrations at locations near fugitive dust

sources.

• For comparisons to the PSD Class I and II

increments, the emissions inventory and model

included only CBM and RFFA sources. Other

existing increment consuming sources such as

Campbell County, Wyoming coal mines were not

included in this comparison, as the air quality

analysis does not represent a regulatory PSD
increment consumption analysis. A regulatory

PSD increment consumption analysis needs to

identify and consider all PSD increment

consuming sources to determine the level of PSD
Class 11 increment consumption. Monitoring data

in Wyoming has indicated an upward trend in PM
concentrations in Campbell County since 1999,
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which coincides with CBM development but is

also exacerbated by prolonged drought in the

region.

It is important to note that before actual development

could occur, the applicable air quality regulatory

agencies (including the state, tribe or EPA) would

review specific air pollutant emissions pre-construction

permit applications that examine potential project-

specific air quality impacts for some source categories.

As part of these permit reviews (depending on source

size), the air quality regulatory agencies could require

additional air quality impact analyses or mitigation

measures. Thus, before development occurs, additional

site-specific air quality analyses would be performed to

ensure protection of air quality.

8.0 Modeling Results

The follow ing Tables present the detailed atmospheric

dispersion modeling results which are summarized in

Chapter 4, Environmental Consequences (Air

Qualitv).

TABLE AQ-3
PREDICTED HAZARDOUS AIR POLLUTANT IMPACTS AND SIGNIFICANCE THRESHOLDS (IN

(HG/M')

Pollutant

Averaging

Time
Direct Modeled

Impact

Range of State

.Acceptable Ambient Concentration Levels

formaldehyde
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TABLE AQ-6
ALTERNATIVE A—DAILY FLAG REFINED METHOD—VISIBILITY IMPACT ANALYSIS

(NUMBER OF DAYS Al.O DV PER YEAR)

Sensitive Location
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TABLE AQ-9
ALTERNATIVES B/C/E - DAILY FLAG REFINED METHOD - \ ISIBILITY IMPACT ANALYSIS

(NUMBER OF DAYS Al.O DV PER YEAR)

Sensitive Location PSD Classification

Alts B/C/E

Project

Alts B/C/E

Project +

RFFA Non-Project Cum

Badlands WA

Bridger WA

Fitzpatrick WA

Gates of the Mountains

WA

Grand Teton NP

North Absaroka WA

Red Rock Lakes WA

Scapegoat WA

Teton WA

Theodore Roosevelt NP
(North Unit)

Theodore Roosevelt NP
(South Unit)

mandatory federal Class 1

mandator)' federal Class I

mandatory federal Class I

mandatory federal Class I

mandatory federal Class I

mandatory federal Class I

mandatory federal Class I

mandatory federal Class 1

mandatory federal Class I

mandatory federal Class I

mandatorv federal Class I
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TABLE AQ-9
ALTERNATIVES B/C/E - DAILY FLAG REFINED METHOD - MSIBILITY IMPACT ANALYSIS

(NUMBER OF DAYS Al.O DV PER YEAR)
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AIR QUALITY MODELING APPENDIX

TABLE AQ-12

ALTERNATIVE D - DAILY FLAG REFINED METHOD - VISIBILITY IMPACT ANALYSIS (NUMBER OF
DAYS >1.0 DV PER YEAR)

Sensitive Location PSD Classification

Alt D Alt D Project

Project + RFFA Non-Project Cum

Badlands WA

Bridgcr WA

Fitzpatrick WA

Gates of the Mountains

WA

Grand Teton NP

North Absaroka WA

Red Rock Lakes WA

Scapegoat WA

Teton WA

Theodore Roosevelt NP
(North Unit)

Theodore Roosevelt NP
(South Unit)

U.L. Bend WA

Washakie WA

Wind Cave NP

Yellowstone NP

Fort Peck IR

Northern Cheyenne IR

Absaroka-Beartooth WA

Agate Fossil Beds NM

Bighorn Canyon NRA

Black Elk WA

Cloud Peak WA

Crow IR

Devils Tower NM

mandatory federal Class I



AIR QUALITY MODELING APPENDIX

TABLE AQ-12
ALTERNATIVE D - DAILY FLAG REFINED METHOD - MSIBILITY IMPACT ANALYSIS (NUMBER OF

DAYS >L0 DV PER YEAR)

Sensitive Location PSD Classification

Alt D Alt D Project

Project + RFFA Non-Project Cum

Fort Belknap IR

Fort Laramie NHS

Jewel Cave NM

Mount Rushmore NMem

Pope Agie WA

Soldier Creek WA

federal Class 11

federal Class 11

federal Class II

federal Class 11

federal Class II

federal Class II
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9.0 Thresholds For

Triggering IVIitigation

9.1 Clean Air Act Regulatory

Thresholds

For Prevention of Significant Deterioration (PSD) of

air quality, modeled and monitored results for PMioand

NO: will be evaluated against the Class I and Class 11

increments to detemiine if additional mitigation will be

rec]uired (see Table AQ-1).

Monitoring data only will be used to determine if the

NAAQS PMio and NO2 standards (see Table AQ-1)

have been exceeded. For federal lands with Class I

areas, the Clean Air Act sets a 60-year goal of clear

vistas. Clear vistas are defined as reduction in visibility

not to exceed 1.0 deciview/year for more than 1 day.

Where this threshold is exceeded from a single project,

this could be the basis for the federal land managers'

designation of visibility impairment. Such a

designation could necessitate mitigation. Where the

threshold is exceeded based on cumulative actions (i.e.

RFFA), this also could be the basis for the federal land

managers' designation of visibility impairment. In this

instance. Congress directed federal land managers to

implement mitigation pursuant to the Regional Haze

Rule, in a manner that results in a 25% reduction in

impairment every 15-year period to meet the 60-year

clear vistas goal.

In order to prevent violations of national and local air

quality standards, emission controls need to be

implemented before standards are violated. For an

analytic approach, implementation of control adequate

to lead to no predicted cumulative violations are

adequate, since all known and anticipated emissions

will presumably be modeled within model

uncertainties. NO, modeling of this well understood

gas should be accurate enough to base mitigation

decisions.

9.2 "Levels of Concern"

If mitigation measures are not fully implemented until

regulatory thresholds are exceeded, then a regulatory

process is triggered to resolve the exceedances. Such a

process may be lengthy, costly and administratively

burdensome. Agencies may wish to avoid such a

process by establishing a "level of concern" short of

regulatory thresholds, which would trigger

implementation of control measures of a type and

quantity sufficient to avoid reaching regulatory

thresholds.

Where predictive capability is well-developed, as is the

case with modeling of NO,, an LOC might more

closely approach the regulatory threshold. However,

with a pollutant such as PMio, greater uncertainties

exist in the prediction of ambient concentrations due to

such factors as differential particle settling. In such a

case, an LOC may need to be established at a lower

level to achieve the objective of avoiding regulatory

exceedances.

9.3 Mitigation Measures

If air quality mitigation applied by all parties in the

Powder River Basin are proven to be inadequate,

cumulatively, to maintain these Class I and Class II

increment limits based on regulatory air quality

modeling or monitored conditions, Montana,

Wyoming, or the Tribes may impose either a State or

Tribal Implementation Plan (SIP or TIP) to assure

preservation of the rural air quality. EPA may itself

impose a Federal Implementation Plan (FIP) to obtain

controls on all regulated pollutant emission sources in

order to assure preservation of the rural air quality.

9.4 Mitigation

Tables AQ-1 3 and AQ-1 4 include the array of

measures available to mitigate potential PMio and NO^
impacts and the effectiveness of each measure.

AIR-31
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TABLE AQ-13
FUGITIVE DUST MITIGATION MEASURES (PMIO), EFFECTIVENESS AND COST
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Summary of Water Resources Technical Report

Summary of Water Resources

Technical Report

Introduction

During the second iialf of the 1990s, coal bed methane

(CBM) production increased dramatically nationwide

to represent a significant new source of natural gas to

meet ever-growing energy demands. In Montana, oil &
gas development has been growing since the first oil

wells were drilled in the early 20"' century. There are

currently more than 200 commercially producing CBM
wells in the state of Montana, all of which are located

in the Powder River Basin near the town of Decker,

Montana. CBM development in the Montana portion of

the Powder River Basin (PRB) is in part a result of

successful development in the Wyoming portion of the

basin where CBM activity started as early as 1993

(Floresetal. 2001).

A primary intent of the Montana CBM Environmental

Impact Statement (HIS) is to provide an overall

projection of impacts associated with CBM
development for the planning areas and to address

issues raised as part of the public scoping process. Of

primary consideration for the EIS are water resources.

Due to the extraction methods required for CBM
production, impacts to surface water and groundwater

can potentially result from CBM development. The

purpose of the Water Resources Technical Report

(WRTR) (ALL 2001b) is to serve as one of many

supporting documents for the subject EIS. Following is

a short summary of the WRTR.

Public Scoping Issues

During the scoping process for the Montana CBM EIS,

the public was provided with the opportunity to review

and comment on resource issues identified as important

by the Bureau of Land Management (BLM) and the

State of Montana. The public was also provided an

opportunity to identify new issues and comment on the

Draft Planning Criteria. Water issues raised through the

public scoping process include groundwater quality

and quantity, surface water quality and availability,

produced water management, water conservation,

water rights, and groundwater resource assessment.

Study Area

The planning area for the EIS is defined as the area

where oil and gas decisions will be made by the BLM
and the State of Montana. The BLM's planning area is

the oil and gas estate administered by the BLM in the

Powder River and Billings Resource Management

Planning (RMP) areas. The State of Montana's

planning area is statewide, with emphasis on the state-

administered oil and gas within the BLM planning area

and in Blaine, Park and Ciallatin counties. The planning

area excludes those lands administered by other

agencies (for example. Forest Service and Tribal

Councils). For ease of reference, the Billings and

Powder River RMP areas, and Blaine, Park, and

Gallatin counties, arc referred to in the document as the

BLM and State "CBM emphasis area." This is the

16-county area within the BLM and state planning area

where CBM development interest has been identified.

CBM Production Operations

During CBM production, water is pumped up a mbing

string to be put into a water flow-line for handling or

discharge. At the only producing CBM field in the

Montana portion of the PRB, the water is either used in

drilling new wells, pumped into ponds for use by the

land owner, or discharged to the Tongue River through

a MDEQ discharge pennit. Assessment of management

alternatives requires an accurate estimate of the amount

of produced water to be produced from each well.

CBM wells must pump water from the reservoir to

lower pressure within the coal, to augment the

formation of cleat, and to allow the natural gas to break

out as a discrete phase. The amount of water that must

be pumped off appears to vary not only from reservoir

to reservoir, but also during the history of each

individual producing well according to the specific coal

bed reservoir it is producing from, and its proximity to

other producing wells. The WRTR compiles average

water production rates for approximately 200 wells in

the CX field normalized to the age of each well

(MBOGC oil and gas database). This data was

prepared by averaging the water production rates from

active CBM wells during each month dating from the

date of first production. The exponential trend line is

extrapolated from this data is: = 14.661e"'"'-'^"' When

Q is discharge per well in gallons per minute (gpm),

and t is time in months. This indicates that initial

discharges are approximately 1 5 gpm per well, and the

20-year average discharge would be 2.5 gpm. It should

be noted that although the average initial discharge is

approximately 15 gpm, some wells have discharges as

high as 20-25 gpm.

HYD-I
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Regional Geology

The planning area of the EIS centers on the Powder
River RMP area and the Billings RMP area. The
planning area contains three major basinal features -

Powder River. Big Horn, and Bull Mountains - and

surrounding uplifted areas. The asymmetric basins are

the result of sedimentary' deposition and structural

subsidence with most of the fill consisting of the Fort

Union Formation. The Fort Union Formation also

contains most of the coals occurring in these three

basins.

Fort Union Formation

The Fort Union Formation encloses the various coal

seams within the Montana portion of the PRB: these

coals function as the source and reservoir for the CBM.
as well as aquifers carrying groundwater of varying

quantity and quality. Depth to coal seams in the

Montana portion of the PRB range from exposure at

ground surface to 1.000 feet or more below land

surface. Coal thickness varies from thin stringers to

over 50 feet and can form aggregate thicknesses that

exceed 100 feet. Coal seams in the Fort Union do not

have significant matrix porosity and permeability ; they

can act as aquifers because fluids such as water and
methane are contained within the coal's fracture

system, known as cleat. The fractures accumulate the

fluids and allow the fluids to move horizontally and
vertically.

Quaternary Alluvium

Quaternary age sediments are those that are Pleistocene

(the latest glacial episode) and Recent (post-glacial

episode) in age; the sequence is dominated by events

and effects associated with continental glaciation.

including glacial till and exaggerated peri-glacial

valley fill. Quatemar)' sediments in the PRB and most
of the state are present as variable fill in stream and
river valleys. Quaternary Alluvium consists of

unconsolidated sand, silt, and gravel that make up the

floodplains and stream terraces of creek valleys in the

PRB. Alluvium aquifers are largely unconfined and

connected to active river flow. Because alluvial

aquifers can deliver large quantities of water-to-water

supply wells, they are important stratigraphic features.

Alluvial aquifers can be impacted by surface activity

and can act as a conduit to carry those impacts to

valuable surface water resources.

Hydrology

Hydrology identifies aquifers (porous units containing

water) and aquitards (non-porous strata that serve to

confine and separate aquifers) in a geographic and

vertical sense. Aquifers can contain drinkable water,

brackish water of limited usability, or salt water. In the

EIS planning area, several formations contain drinking

water but show variable reservoir quality and water

quality. The Montana portion of the PRB includes

many aquifers that represent different hydrologic How
regimes. The basin includes unconfined aquifers as

well as confined, bedrock aquifers. Aquifers range

from the unconfined Quaternary alluvium in the

streambeds of rivers and creeks to the Mississippian

Age Madison Formation in excess of 10,000 feet below

the surface. The water quality within these aquifers

ranges from less than 300 mg/L TDS to more than

30,000 mg/L TDS. The aquifers also vary in depth

from the basin center to the margin. Coal aquifers are

widespread, supply large numbers of water wells, and

will be impacted most by CBM production. Alluvial

aquifers are commonly unconfined and in direct

contact with surface water and can. therefore, be

impacted by surface discharge ofCBM water.

Watersheds

Watersheds are important to predicting the impacts

from CBM development in Montana. Water resource

factors such as water quality, water use, and potential

impacts are discussed throughout the report in terms of

watersheds. Each watershed is drained by a single

stream or river and each is bounded by a no-flow

topographic boundary. Streams and rivers are

profoundly influenced by their watersheds; in

particular water volume and water quality vary from

base flow conditions to high-flow conditions under the

control of runoff from land surfaces and recharge to

rivers by aquifers. The WRTR highlights the

watersheds in the PRB along with potential CBM
areas.

Groundwater Quality

Quality of groundwater resources are detailed in the

WRTR. The report lists quality statistics for the major

aquifers from various parts of the CBM emphasis area

with emphasis on the coal seam aquifers.

Water Resources Impact Issues

Groundwater Drawdown from CBM
Development

Groundwater drawdown from CBM production has

been documented inside and adjacent to existing

production in Montana. CBM production in the PRB
requires drawdown of coal aquifers within the

HYD-2
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producing tleld in order to liberate methane. Water

wells and springs to but outside of a producing CBM
tleld may also be impacted. Drawdown can be

documented by way of dedicated monitoring wells or

by gauging private water wells. In Montana's CX
Ranch CBM field, the MBMG has installed monitoring

wells designed to track drawdown due to the coal

mines in the area as well as CBM development.

Surface Water Impact from Discharge

Impacts to surface water from discharge of CBM water

can be severe depending upon the quality of the CBM
water. Some watersheds may be able to absorb the

discharged water while others are sensitive to large

amounts of low-quality CBM water. Surface water

quality in the watersheds is tabulated in the WRTR.
Water quality data is from stream gauging points

maintained by the USGS; these multi-year collections

of water quality data illustrate changes within the

stream from times of high run-off (typically June for

the PRB) when the river is the highest and water is

mostly the result of precipitation from spring rains and

melting snow. During periods of high flow the streams

and rivers contain higher quality water. The USGS data

also contains data on base-flow conditions (typically

winter in the PRB) when streams are at their lowest

flow and water quality is the lowest since much of the

water is recharge from alluvial and bedrock aquifers

where groundwater is often of low quality. Discharge

scenarios are described and resultant water quality is

computed on a watershed basis.

Mitigation

CBM production in the Montana PRB will certainly

impact groundwater. Impacts to groundwater resources

may however be mitigated through the use of water

well agreements, limits placed on discharge and

monitoring programs. Furthemiore, a predictive model

may be helpful as an approximation of future impacts.

Groundwater rights will be protected through the use of

spring/water well mitigation agreements and an

approved monitoring plan to aid in the identification of

potentially significant drawdown impacts. Surface

water resources can be protected by limiting discharge

through alternative management techniques.

Conclusions and Attachments

The WRTR concludes with a list of key water resource

factors that are important to the subject of impacts. The

appendices contain several pertinent documents as well

as groundwater drawdown data from monitoring wells

in the vicinity of the CX Ranch field, decline analysis

from the CX Ranch field, and groundwater quality data

from coal seam aquifers.

HYD-3
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TMDL Schedule for CBM Emphasis Area of Montana

Section 303 (d) of the Federal Clean Water Act and

Sections 75-5-701 MCA, et.seq . of the Montana Water

Quality Act require Montana to develop "Total

Maximum Daily Loads" (TMDLs) for lakes, rivers,

and streams that are not meeting water quality

standards. A TMDL is the amount of a pollutant that a

waterbody can assimilate from point, non-point and

natural sources and still meet water quality standards.

In short, TMDLs guide the development of discharge

targets for contributing sources that once implemented

will restore or protect water quality.

All waters in Montana have been assigned to one of

nine classifications based upon their presumed ability

to support certain beneficial uses (i.e. drinking water,

recreation, fisheries and aquatic life, agriculture, and

industrial uses). Each classification has specific water

quality standards including numerical and narrative

limits. Waters that fail to meet the numerical or

narrative standards are considered impaired. Montana

must develop one or more TMDLs for each impaired

waterbody.

In accordance with Section 303(d) of the Federal Clean

Water Act, the Montana Department of Environmental

Quality (MDEQ) has prepared a list of impaired and

threatened waters every two years since 1992. This so

called "303(d) list" identifies lakes, rivers and streams

that are not meeting water quality standards and

establishes priorities for TMDL development.

However, Montana like the rest of the nation was slow

to develop TMDLs.

On June 21, 2000, the United States District Court of

Montana ordered EPA to work with the State of

Montana to develop and adopt a schedule that would

result in developing all necessary TMDLs for waters

on Montana's 1996 Section 303(d) list (EIS Table 3-6)

by May 5, 2007. On November 1, 2000, MDEQ and

EPA published a schedule that was based upon a

watershed or planning area approach. MDEQ divided

the state into 91 TMDL Planning Areas each with a

deadline for completing all necessar>' TMDLs. The

surface waters likely to be affected by coal bed

methane (CBM) development are located in the

Tongue and Powder TMDL Planning Areas. The

TMDL completion dates for these planning areas are

2005 and 2006, respectively.

Independent of the court order, but as required by the

Federal Clean Water Act and the Montana Water

Quality Act, MDEQ prepared a 303(d) list in 2000. The

2000 list was approved by EPA on January 29, 2001

and is superior to earlier lists for several reasons. First,

significantly more data was available for making listing

decisions. Second, the public review process was

substantially expanded including a lengthy comment

period and 17 public meetings around the state. Third.

MDEQ significantly improved the methods for making

listing decisions. Fourth, MDEQ dramatically

improved the supporting documentation for all listing

decisions and made the information easily accessible

by the public.

Although the court order mandates the 1996 list (EIS

Table 3-6) as the starting point, both the 1996 and the

2000 lists should be consulted when making TMDL
decisions. Figures HYD-1 and HYD-2 provide a

summary of the waters in the Tongue and Powder river

basins that are on the 1996 and 2000 lists. The figures

identify the pollutants of concern, summarize the

reasons for the listings, and explain the differences

between the two lists.
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FIGURE HYD-I

Powder River Drainage Area in Montana
Impaired Waterbodies Status

(7/31/2001 Draft Reference Map)

An impaired water body is a 303(d) listed water body that is not fully supporting beneficial uses

due to one or more causes (parameters) Water Quality restoration planning and TMDL
development is pursued for each parameter where assessment work verifies that a beneficial

use support problem exists The 1996 and 2000 303(d) lists, as well as parameters associated

with Coal Bed li/t ethane, currently define the priority parameters, many of which still need

additional assessment work to verify whether or not there Is a problem

PRAIRIE
COUNTY

Mizpah Creek
1996 Causes Organic Ennchment/DO
Other Inorganics. Suspended Solids

2000 Causes Fully Supporting lor Most
BenelJcial Uses, No Impairments

Associated with P reviously Listed

Parameters

Powder River

(Upper)
1996 Causes Not listed

2000 Cause Needs
Reassessment

POWDER RIVER
COUNTY

Powder River

(Lower)
1996 Causes Metals. Nutrients. Other

Inorganics Salinitv/TOS/Chlorldes.

Suspended Solids. Flow Aherstion.

Pathogens

2000 Causes Needs Reassessment

for All Previously Listed Parameters

Stump Creek

(lower 4 miles)
1996 Cause Suspended Solids

2000 Cause. Needs Reassessmen
tor All Previously Listed Parameters

CARTER
COUNTY

( \ Little Powder River
/ 1996 Causes SalinitY/TDS>C blondes,

Other Inorganics, Suspended Solids,

Siltation, Flow Alteration

2000 Causes Needs Reassessm ent

for All Previously Listed Parameters

Wyoming

20 20

5
40 Miles

Listed Waterbodies

Little Powder River

^V/ Powder River (Upper)

/\y Powder River (Lower)

^\/ Stump Creek

^Vy Mizpah Creek

I I

County Boundaries

Tnbutanes

Powder River Drainage (Montana)

DEQ 7/31/01:

dy
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FIGURE HYD-2

Tongue River Drainage Area in Montana
Impaired Water Bodies Status

(7/31/2001 Draft Reference Map)
An impaired water body is a 303(d) listed water body that is not fully supporting beneficial uses

due to one or more causes (parameters) Water Qualrty resloration planning and TMDL
development is pursued for each parameter where assessment work verifies that a beneficial

use support problem exists The 1996 and 2(K30 303(d) lists, as well as parameters associated

with Coal Bed Methane, currently define the priority parameters, many of which still need

addrtional assessment work to verify whether or not there is a problem

Tongue River
Diversion dam to m oiih

1996 Causes Flow Alleralion. Metels,

OlhCf inorganics, SoSnity/TOS/thlondes

Suspended Solids

2000 Cause: Flow Alteration

MILES CITY

Tongue River
Hanging Worn an Cr to diversion dam
1996 Causes Flow Alteration. Metals,

Other Inorganics, Saknitv/TDSfchlorides

Suspended Solids

2000 Causes Lacks SufftOent Credfclc

Data- Needs Reassessment Work

ROSEBUD
COUNTY

Pumpkin Creek
1996 Causes Flow AJteratton,

SaSnityJTDS/Chlondes.

Thermal MocSficafions

2000 Causes Lacks SuflJcient

Credible Data - Needs
Reassessment Work

Tongue River
Tongue R Dam to Hanging Woman Cr

1996 Causes Flow Arteretion

2000 Causes Lacks Sutfiaent C

Data - Needs Reassessment Work

CROW INDIAN

RESERVATION

Tongue River
Wyoming Border to Tongue R Dam
1996 Cause FlowAleration

2000 Causes Lacks SufTtcient Credljle

Data - Needs Reassessment Work

Wvoming

Tongue River

Reservoir

POWDER RIVER
COUNTY

itter Creek
1996 Causes Metals. Other Habitat Alterations

SaRnrtY'TDS'&hlondes. Suspended Solids

JOOO Causes Lacks Sufficient Credljle

Data - Needs Reassessment Work

Hanging Woman Creek
1996 Causes Fk>w Alteraton, Metals.

Sainity/TDS /chlorides

2000 Causes (Stroud Cr to mouth)^ Siltation

1996 Causes Nulrients, Organic

Ennchment/DO Suspended Sotids

2000 Cause Algal Gro\%(h/Chlorophyl A (relates to nutrients)

20

Listed Water Bodies

^\/ Hanging Woman Creel<

/Sy otter Creek

Pumpkin Creek

^\/ Tongue River

^^ Tongue River Reservoir

20 40 Miles

l~~l County Boundaries

/\/ Tributaries

[y/A Indian Reservation

I I
Tongue River Drainage (Montana)

DEQ 7/31/01

dy
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The 2000 list provides substantially more and better

infonnation concerning the impaimients and the

sources that may be contributing to the problem.

However, MDIiQ or EPA is required to develop all

necessary TMDLs for each waterbody and pollutant

identified as impaired or threatened on the 1996 list. A
TMDL may not be necessaiy for a waterbody listed on

the 1996 list for a couple of reasons. First, a TMDL is

unnecessary if further assessment, such as was done for

the 2000 list, determines that the waterbody is meeting

water quality standards for the particular pollutant.

During the development of the 2000 list, MDEQ
detennined that several waters in the Tongue, Powder,

and Little Powder river basins that were listed as

impaired on the 1996 list, were actually meeting water

quality standards for some of the listed pollutants (i.e.,

Mizpah Creek was found to be fully supporting for

nutrients, dissolved oxygen, inorganics and suspended

solids). Second, EPA has determined that TMDLs are

not necessary for "pollution" that is not associated with

a specific pollutant (i.e., flow or habitat alteration).

EPA described their position on this issue to MDEQ in

a July 23, 2001 letter concerning a flow alteration

TMDL for Big Creek, a tributary of the Upper

Yellowstone River. It should be noted however, that

further assessment frequently shows that flow or

habitat alterations cause high levels of pollutants (i.e.,

flow and habitat alteration can cause violations of

temperature standards).

Although, during the 2000 listing process MDEQ
determined that several waterbodies on the 1996 list

were meeting the water quality standards for some of

the listed pollutants, it was far more common for

MDEQ to detemiine that there was insufficient credible

data to make a listing decision. MDEQ determined that

many segments of the Tongue and Powder rivers and

some tributaries lacked sufficient credible data to

determine whether the waters are impaired, threatened,

or fully supporting the numerical and narrative water

quality standards. These waters are scheduled for

additional assessment prior to developing TMDLs for

the associated TMDL Planning Areas. The

reassessment work is already underway and it is

possible that MDEQ will detemiine that additional

waterbodies are meeting the standards for listed

pollutants. If so, a TMDL will not be necessary, even

though the waterbody and the pollutant were listed on

the 1996 list. Conversely, additional TMDLs may be

necessary if the assessment demonstrates that a

waterbody is impaired for other pollutants that were

not originally identified on either the 1996 or 2000

lists.

The 1996 list identified many waters within the Tongue

and Powder TMDL planning areas as impaired by

salinity, total dissolved solids, chlorides, metals,

inorganics, suspended solids, siltation, nutrients, low

dissolved oxygen, pathogens, flow alteration, thermal

modiUcation, and habitat alteration. Of these

pollutants, salinity, total dissolved solids, metals, and

nutrients are frequently associated with produced water

from CBM development. CBM development may also

cause flow alterations and associated pollutants to

exceed standards (i.e., total suspended solids). MDEQ
is conducting a reassessment of the Tongue, Powder,

and Little Powder rivers and their tributaries concurrent

with this environmental impact study. The results will

be used to detennine whether TMDLs are necessary for

these pollutants and, if so, facilitate development.

In addition, MDEQ intends to ask the Board of

Environmental Review (BER) to promulgate numerical

standards for electric conductivity (surrogate for total

dissolved solids), sodium adsorption ratio (SAR) and

bicarbonates. This environmental document proposes a

range of numerical criteria for each of these pollutants

strictly for the purpose of evaluating the various

alternatives. It is important to understand that the BER
has the responsibility to set the standards and they will

base their decision on written and oral testimony

presented at a public hearing and during a public

comment period. The stringency of the final standards

will detennine whether assimilative capacity exists or

if a TMDL is necessary.

The court order prohibits MDEQ from issuing any new

Montana Pollutant Discharge Elimination System

(MPDES) permits or renewals that would increase

pemiitted discharges until all necessary TMDLs are

established. In light of the programmatic needs

associated with CBM development, MDEQ has

rescheduled the TMDLs for pollutants associated with

CBM discharges in the Tongue and Powder TMDL
planning areas for December 2002. The TMDL
completion dates for these planning areas are 2005 and

2006 respectively. However, based upon concerns due

to proposed CBM development plans, the MDEQ and

EPA are currently developing TMDLs for these

streams for SAR and EC.

As mentioned earlier, the court order prohibits MDEQ
from issuing any new MPDES permits or renewals that

would increase pennitted discharges until all necessary

TMDLs are established for a particular impaired

waterbody. This provision of the court order has a

direct bearing on CBM development. Unless producers

choose a no discharge option, such as reinjection,

MPDES permits will be required for CBM
development. MDEQ and EPA are applying the court

order on a pollutant-specific basis. For example, if the

water is listed for nutrients and the new source will not

discharge nutrients, a permit can be issued. Likewise, a
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permit can be renewed, if an existing source intends to

increase its disciiarge but the effluent limit for nutrients

will remain the same. Under some circumstances a

permit can be issued even when the new discharge

contains the pollutant of concern. By regulation, such

pemiits must contain water quality based effluent limits

that insure that the water quality standards will be met

downstream of the discharge. For example, if the water

quality standard is expressed as an in-stream

concentration and the concentration in the discharge is

less than the standard, the new source may actually

improve water quality.

MDEQ is prohibited from issuing pennits for

discharges that would cause exceedances of a state

water quality standard (i.e.. where there is no

assimilative capacity). This will be the case for many
impaired waterbodies. Therefore, MDEQ will

frequently not be able to issue a permit until a TMDL
is developed for the entire watershed. A watershed

TMDL will identify the major point and non-point

sources contributing to the impairment and establish

discharge targets for the pollutant of concern. In

combination, the limits for all the sources must insure

that water quality will improve to the point where the

standards are met. The Montana Water Quality Act

requires MDEQ to work with local landowners to

implement voluntary measures (reasonable land soil

and water conservation practices) to reduce pollutant

loads from non-point sources. The Act also requires

targets for point sources to be incorporated into

MPDES permits in the fonn of effluent limits. The

changes would normally be made during the next

scheduled permit renewal and could include permits

issued between now and the fmal development of the

watershed TMDL. A watershed TMDL may include an

allocation for growth to allow for new or increased

discharges in the future and facilitate permitting. To

provide for growth existing point and non-point

sources would need to reduce their discharges even

further.

As mentioned earlier. MDEQ advanced the schedule

for developing watershed TMDLs for pollutants

associated with produced water from CBM
development to December 2002. The revised date was

selected based upon an assumption that at least one

TMDL will be necessary. Developing a TMDL takes

time and involves completing the ongoing assessments;

coordinating with landowners and CBM producers in

Montana, on tribal lands, and perhaps in Wyoming;

assigning allocations for point and non-point sources;

drafting the TMDL and a technical support document;

conducting public meetings; and obtaining EPA
approval. If this environmental impact statement is

completed on time, the TMDLs will follow six months

later. During the interim period MDEQ will review

applications for new MPDES permits or renewals on a

case-by-case basis. Water quality based effluent limits

may be feasible for some discharges while not possible

for others. In short, CBM development may be delayed

on some waters for an additional six months unless

nondischarging options are einployed.
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HYDROLOGY APPENDIX
Interim Water Quality Criteria Attachment

MONTANA AND WYOMING POWDER RIVER INTERIM WATER QUALITY CRITERIA

MEMORANDUM OF COOPERATION

WHEREAS, the State of Montana and the State of Wyoming recognize a. responsibility and an opportunity

to work collaboratively to protect water quality in the Powder River Basin and to facilitate the development of Coal

Bed Methane (CBM) activities in the respective states, and

WHEREAS, the State of Montana and the State of Wyoming will pursue a process that would establish

respective responsibilities for managing and controlling salinity, SAR, and other pollutants of concern; and

WHEREAS, the States of Montana and Wyoming have met in several meetings to work out the technical

details of this cooperative approach; and

WHEREAS, the State of Montana and the State of Wyoming realize that an interim effort is necessary until

more stream flow and water quality data can be collected and analyzed to determine the assimilative capacity of

waters in the Powder River drainage, and until the effects of CBM development are better known, and Montana

completes the development and adoption of water quality standards, an EIS and a Total Maximum Daily Load

(TMDL) plan for the basin; and

WHEREAS, the State of Wyoming recognizes Montana's downstream interests and has committed to apply

certain limits on the development ofCBM activities, during the term of this cooperative effort; and

WHEREAS, the State of Montana has recognized Wyoming's desire to continue to cautiously grant NPDES
permits during this interim period; and

WHEREAS, the State of Wyoming will work with and support Montana's efforts to develop long-term

water quality standards and an equitable allocation of the assimilative capacity if one exists.

NOW THEREFORE, the parties enter into this Memorandum of Cooperation (MOC).

1. Parties.

The parties to this MOC are the signatories as set forth on Page 4. The director of the Wyoming Department of

Environmental Quality is entering into this MOC to further the purposes of the Wyoming Environmental Quality

Act, W.S. 35-1 l-109(a)(ii). The director of the Montana Department of Environmental Quality is entering into the

MOC to ftirther the purposes of- the Montana Water Quality Act, Title 75, Chapter 5, Montana Code Annotated.

H. Purpose ofMOC

The purpose of this MOC is to document the parties' commitments and their intent to protect and maintain water

quality conditions within Montana during an interim period while new CBM discharges in Wyoming are cautiously

allowed. At the conclusion of this interim period, the parties shall negotiate a final MOC that will include

recognition of protective water quality standards and allocation of any assimilative capacity.

III. Interim Threshold Criteria for Salinity and Sodium

1 . Powder River

The two states will use the highest sampled monthly values of electrical conductivity (EC) from 1990 through 1999

for the Powder River at the Moorhead gauging station as interim upper threshold criteria. Montana shall monitor the

Moorhead data and report to Wyoming the average monthly EC and its comparability to the appropriate monthly

value. If in any given month the average EC exceeds the threshold criteria, as listed herein, Wyoming will use its

ongoing monitoring of sodium levels to determine the potential source and cause of the exceedance. The results of

this investigation will be reported to Montana in a timely manner. If the exceedance is found to be attributable to

CBM discharges, Wyoming will initiate appropriate steps through its regulatory mechanisms to return salinity levels

into conformity with this MOC.

HYD-13



HYDROLOGY APPENDIX
Interim Water Quality Criteria Attachment

The Upper Threshold Salinity Monthly Values (EC in pmhos/cm) for the Powder River at the Moorhead, Montana
gauging station, based on the data from the 1990's are:

January 2200

February 2300

March 2300

April 1700

May 2 100

June 2200

July 2800

August 2400

September 2600

October 1900

November 2000

December 1800

The two states recognize that sodium levels and the Sodium Adsorption Ratio (SAR) may have an effect on water

uses. However, at this time no clear threshold can be de\ eloped due to a lack of data. The State of Wyoming will,

through its monitoring program, track sodium concentrations in the Powder River above the state line, evaluate the

source of changes through various modeling techniques and report the results of these evaluations to Montana.

2. Little Powder River

The states will use statistical step tests and 90" percentile, 90% confidence limits (90/90) for EC, S.AR, and Total

Dissolved Solids (TDS) derived from monthh flow weighted historic data as threshold criteria to indicate whether a

change has occurred. Montana shall monitor the data from the Little Powder above Dr>' Creek, near Weston, and

report the flow -weighted results to Wyoming. The step tests and 90/90 criteria will be based on a continuous and

cumulati\e evaluation of a\ailable data from 1985 forward. Pre- 1985 data will not be used because baseline

conditions delineated by the older data sets differ from post- 1984 conditions. If a step test shows a significant

difference or the 90/90 confidence limit is exceeded, Wyoming will conduct an evaluation as to the possible source

of the trend or exceedance and report the results to Montana in a timely manner. If the difference or exceedance is

found to be attributable to CBM discharges, Wyoming will initiate appropriate steps through its regulatory

mechanisms to return salinity levels into confomiity with this MOC.

IV. Other Pollutants of Concern

Montana accepts Wyoming's antidegradation policy as protective of Montana's water quality standards. However,

should Wyoming consider an application to degrade, Montana will be included as a participant in the waiver review

process so that the states may equitably allocate any assimilative capacity.

V. Monitoring Program

Wyoming and Montana are committed to the development of a monitoring program to implement this MOC and to

the development of a final MOC.

VI. Standard Frequency of Data Review and Evaluation

The parties will meet periodically and review the results of their respective monitoring programs, to promptly report

evaluations and results, and review the overall success of the program.

VII. Term of MOC

It is the intent of the parties that this interim MOC is for a period of 18 months from its' effective date. During the

fall of 2002 the parties anticipate re- negotiating a final MOC that will address meeting downstream standards for

the Powder and Little Powder Rivers and TMDLs.
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VIII. Public Participation

Opportunity for public participation was provided during the technical sessions that led up to this MOC. The parties

arc committed to keeping the public infomied about the implementation and success of this MOC. All technical

information and evaluations resulting from this MOC will be available to the public.

IX. Dispute Resolution

The parties agree thai disputes that arise as a result of this MOC shall be resolved through communication and

cooperati\ e problem solving involving the parties

X. Amendment

This MOC may be amended or modified at any time upon the consent of all parties.

XI. Vacating MOC

Any party may withdraw from this MOC by providing written notice to the other parties.

XI!. Effective Date

This MOC is effective upon the last date of signature by a party, as listed below.

I. MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

Jan Sensibaugh, Director Sept. 5, 2001

2. WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY

Dennis Hemmer, Director Date

G:\RPP\CoalBedMethane\MTWYCB6-I.doc
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CBMPW-GDP
Permit No.: MT-G390000

GENERAL DISCHARGE PERMIT
COAL BED METHANE PRODUCED WATER

MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

AUTHORIZATION TO DISCHARGE UNDER THE

MONTANA POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with Section 75-5-101 et seq .. MCA, and ARM Title 17, Chapter 30, Subchapters 6, 7, 12,

and 13. Owner or operators of coal bed methane point sources are authorized to discharge produced water resulting

from natural gas production wells to holding ponds for the purpose of the prescribed beneficial use. Discharges to

other any other state water is not authorized except in confonnance with the tenns and conditions of this permit and

an accompanying letter of authorization. The use of holding ponds for the prescribed beneficial use shall be in

accordance with effluent limitations, monitoring requirements, and other conditions set forth herein. A written

authorization letter from the Department is required before an applicant is authorized to discharge under the Coal Bed

Methane Produced Water-General Permit.

This pennit shall become effective on the date of issuance.

This permit and the authorization to discharge shall expire at midnight, 5 years after the date of issuance.

FOR THE MONTANA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Jan P. Sensibaugh, Director

Department of Environmental Quality

Dated this day of
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Permit No.: MT-G390000
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I. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

A. Defmitions .

L "Bypass" mcuiis tlic intentional diversion of waste streams from any portion of a treatment

faeility.

2. "Department" means the Montana Department of Environmental Quality.

3. A "grab" sample, for monitoring requirements, is defined as a single "dip and take" sample

collected at a representative point in the discharge stream.

4. "Instantaneous Maximum" is the ma.ximum value allowable in any single sample or

instantaneous ineasurement.

5. An "instantaneous" measurement, for monitoring requirements, is defined as a single

reading, observation, or measurement.

6. "Petroleum-related water cleanup" is groundwater or collected stormwater in contact with

petroleum-related spills or leaking underground storage tanks that contain petroleum-related

products.

7. "Coal Bed Methane Produced Water" is the separated wastewater resulting from coal bed

methane natural gas producing wells.

8. "Severe property damage" means substantial physical damage to property, damage to the

treatment facilities which causes them to become inoperable, or substantial and permanent

loss of natural resources which can reasonably be expected to occur in the absence of a

bypass. Severe property damage does not mean economic loss caused by delays in

production.

9. "Ephemeral Stream" means a stream or a part of a stream, which flows only in direct

response to precipitation in the immediate watershed or in response to the melting of a cover

ofsnow and ice and whose channel bottom is always above the local water table.

10. "Intermittent Stream" means a stream or reach of a stream that is below the local water table

for at least some part of the year, and obtains its flow from both surface run-off and

groundwater discharge.

11. "Continuous" is the measurement of effluent flow, which occurs without interruption

throughout the operating hours of the facility, except for infrequent shutdowns for

maintenance process changes, or other similar activities.

B. Effluent Limitations and Self-Monitoring Requirements

During the period beginning immediately and lasting through the duration of the permit, the permittee is

authorized to discharge from the outfall(s) as specified in the authorization letter. Discharges at any location

not authorized under an MPDES permit is a violation of the Montana Water Quality Act and could subject the

person(s) responsible for such discharge to penalties under the Act. Knowingly discharging from an

unauthorized location or failing to report an unauthorized discharge within a reasonable time from first learning

of an unauthorized discharge could subject such person to criminal penalties as provided under Section 75-5-

632 of the Montana Water Quality Act.

No discharge is authorized by this general permit to state surface waters other than holding

ponds created for the purpose of the prescribed beneficial use.

I. Final Wastewater Effluent Limitations
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Effective immediately and lasting through the present permit cycle of five years, the quality of effluent

discharged through the authorized outfall shall, as a minimum, meet the limitations as set forth in Table 1

below:

TABLE 1: FIN.\L NUMERIC EFFLUENT LIMIT.ATIONS

Parameter



Impoundments constructed for the disposal of produced water under tliis general permit shal

be located where the depth to groundwater is greater than fifty (50) feet.

The operator authorized under this permit shall operator and maintain the permit in

conformance with the approved Water Management Plan in Part V of this permit.

Self-monitoring Requirements

As a minimum, upon the effective date of this permit, the following constituents shall be monitored at

the frequency and with the type of measurement indicated; samples or measurements shall be

representative of the volume and nature of the monitored discharge. If no discharge occurs during the

entire monitoring period, it shall be stated on the Discharge Monitoring Report Forni (EPA No. 3320-

1 ) that no discharge or overflow occurred.

A. Effluent Monitoring

The permittee shall sample the quality of the effluent from each source discharging to the

impoundment for the parameters and at the frequency listed in Table 2. The results of these analyses

shall be reported to the Department according to the procedures in Part II of the permit.

TABLE 2: EFFLUENT MONITORING REQUIREMENTS

Parameter



TABLE 3: IMPOUNDMENT MONITORING REQUIREMENTS
Parameter



n. MONITORING, RECORDING AND REPORTING REQUIREMENTS

A. Representative Samplini; .

Samples taken in compliance witii the monitoiing requirements established under Part I shall be

collected from the wastewater prior to discharging from the pemiittcc's property. Samples and

measurements shall be representative of the volume and nature of the monitored discharge.

B. Monitoring Procedures .

Monitoring must be conducted according to test procedures approved under Part 136, Title 40 of the

Code of Federal Regulations, unless other test procedures have been specified in this permit. All

flow-measuring and flow-recording devices used in obtaining data submitted in self-monitoring

reports must indicate values within 10 percent of the actual flow being measured.

C. Penalties for Tampering .

The Montana Water Quality Act provides that any person who falsifies, tampers with, or knowingly

renders inaccurate, any monitoring device or method required to be maintained under this permit shall,

upon conviction, be punished by a fine of not more than $25,000, or by imprisonment for not more

than six months, or both.

D. Reporting of Monitoring Results .

Results of the self-monitoring shall be reported semiannually on the Discharge

Monitoring Report form (EPA 3320-1 ) to the Department (see address below),

postmarked no later than the 28th day of the month following the reporting period;

the due date of the first semiannual report is July 28th and the second semiannual

report is January 28th.

Montana Department of Environmental Quality

Water Protection Bureau

P.O. Box 200901

Helena, Montana 59620-0901

Phone: (406)444-3080

All reports, notifications and inquires regarding the conditions of this permit shall be submitted to the

Department at the above address.

E. Additional Monitoring bv the Permittee

If the permittee monitors any pollutant more fi^equently than required by this permit, using approved

analytical methods as specified in this permit, the results of this monitoring shall be included in the

calculation and reporting of the data submitted in the Discharge Monitoring Report. Such increased

frequency shall also be indicated.

F. Records Contents . Records of monitoring infonnation shall include:

1. The date, exact place, and time of sampling or measurements;

2. The initials or name(s) of the individual(s) who performed the sampling or measurements;

3. The date(s) analyses were performed;

4. The time analyses was initiated;

5. The initials or name(s) of individual(s) who performed the analyses;
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6. References and written procedures, when available, for the analytical techniques or methods

used; and.

7. The results of such analyses, including the bench sheets, instrument readouts, computer disks

or tapes, etc., used to detcmiine these results.

G. Retention of Records .

The pemiittee shall retain records of all monitoring information, including all

calibration and maintenance records and all original strip chart recordings for

continuous monitoring instrumentation, copies of all reports required by this

perniit, and records of all data used to complete the application for this perniit, for

a period of at least three years from the date of sample, measurement, report or

application. This period may be extended by request of the Department at any

time.

H. Twenty-four Hour Notice of Noncompliance Reporting .

1. The permittee shall report any noncompliance, which may endanger health or the

environment as soon as possible, but no later than rvventy-four (24) hours from the time the

permittee first became aware of the circumstances. The report shall be made to the Water

Quality Division at (406) 444-3080.

2. The follow ing occurrences of noncompliance shall be reported by telephone to the Water

Quality Division at (406) 444-3080 by the first workday (8:00 A.M.- 4:30 P.M. Mountain

Time) following the day the permittee became aware of the circumstances any unanticipated

bypass v\hich exceeds any effluent limitation in the permit (See Part III.G.. Bypass of

Treatment Facilities .):

3. A written submission shall also be provided within five days of the time that the permittee

becomes aware of the circumstances. The written submission shall contain:

a. A description of the noncompliance and its cause;

b. The period of noncompliance, including exact dates and times;

c. The estimated time noncompliance is expected to continue if it has not been

corrected: and.

d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the

noncompliance.

4. The Department may waive the written report on a case-by-case basis if the oral report has

been received within 24 hours by the Water Quality Division, by phone, (406) 444-3080.

5. Reports shall be submitted to the addresses in Part II.D.. Reporting of Monitoring Results .

I. Other Noncompliance Reporting .

Instances of noncompliance not required to be reported within 24 hours shall be reported at the time

that monitoring reports for Part II.D. are submitted. The reports shall contain the information listed in

Partll.H.3.

J. Inspection and Entry

The pemiittee shall allow the head of the Department or the Regional .^dministrator, or authorized

representative thereof, upon the presentation of credentials and other documents as may be required by

law, to:
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1. Enter upon the pcmiittee's premises where a regulated facility or activity is located or

conducted, or where records must be kept under the conditions of this permit;

2. Have access to and copy, at reasonable times, any records that must be kept under the

conditions of this pcnnit;

3. Inspect at reasonable limes any facilities, equipment (including monitoring and control

equipment), practices, or operations regulated or required under this permit; and,

4. Sample or monitor at reasonable times, for the purpose of assuring permit compliance, any

substances or parameters at any location.
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Part III

Permit No.: MT-G390000

III. COMPLIANCE RESPONSIBILITIES

A. Duty to Comply

The permittee must comply with all conditions of this permit. Any permit noncompliance constitutes

a violation of the Act and is grounds for enforcement action; for pennit termination, revocation and

reissuance, or modification; or for denial of a permit renewal application. The permittee shall give the

Department adv ance notice of any planned changes at the permitted facility or of an activity, which

may result in perniit noncompliance.

B. Penalties for Violations of Pemiit Conditions . The Montana Water Quality Act provides that any

person who violates a permit condition of the Act is subject to a ci\il penalty not to exceed S25.000

per day or one year in prison, or both, for the first conviction, and S50.000 per day of violation or by

imprisonment for not more than two years, or both, for subsequent con\ ictions. Except as pro\'ided in

permit conditions on Part III.G., BN'pass of Treatment Facilities , nothing in this permit shall be

construed to relieve the permittee of the civil or criminal penalties for noncompliance.

C. Need to Halt or Reduce Activity not a Defense

It shall not be a defense for a permittee in an enforcement action that it would have been necessary to

halt or reduce the permitted activity in order to maintain compliance v\ ith the conditions of this permit.

D. Duty to Mitigate

The permittee shall take all reasonable steps to minimize or prevent any discharge in violation of this

permit, which has a reasonable likelihood of adversely atlecting human health or the environment.

E. Proper Operation and Maintenance

TTie permittee shall at all times properly operate and maintain all facilities and systems of treatment

and control (and related appurtenances) which are installed or used by the permittee to achieve

compliance with the conditions of this permit. Proper operation and maintenance also includes

adequate laboratory controls and appropriate quality assurance procedures.

F. Removed Substances

Collected screenings, grit, solids, sludges, or other pollutants removed in the course of treatment shall

be disposed of in such a manner so as to prevent any pollutant from entering any waters of the state or

creating a health hazard.

Bypass of Treatment Facilities :

1

.

Bypass not exceeding limitations. The permittee may allow any bypass to occur which does

not cause effluent limitations to be exceeded, but only if it also is for essential maintenance

to assure efficient operation. These bypasses are not subject to the provisions of paragraphs

2. and 3. of this section.

2. Notice:

a. Anticipated bypass. If the permittee knows in advance of the need for a bypass, it

shall submit prior notice, if possible at least 10 days before the date of the bypass.

b. Unanticipated bypass. The permittee shall submit notice of an unanticipated bypass

as required under Part II. 1.. Twenty-four Hour Reporting .
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3. Prohibition of bypass.

Part III

Permit No.: MT-G.19000()

Bypass is prohibited and tlic Department may take enforcement action against a

permittee for a bypass, unless:

(1) The bypass was unavoidable to prevent loss of life, personal injury, or

severe property damage;

(2) There were no feasible alternatives to the bypass, such as the use of

auxiliary treatment facilities, retention of untreated wastes, or maintenance

during normal periods of equipment downtime. This condition is not

satisfied if adequate back-up equipment should have been installed in the

exercise of reasonable engineering judgement to prevent a bypass which

occurred during normal periods of equipment downtime or preventive

maintenance; and,

(3) The pemiittee submitted notices as required under paragraph 2. of this

section.

The Department may approve an anticipated bypass, after considering its adverse

effects, if the Department detennines that it will meet the three conditions listed

above in paragraph 3. a. of this section.
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PART IV

PERMIT NO.: MT - 390000

IV. GENERAL REQUIREMENTS

A. Planned Changes

The permittee shall give notice to the Department as soon as possible of any planned

physical alterations or additions to the permitted facility. Notice is required only when the

alteration or addition could significantly change the nature or increase the quantity of

pollutant discharged. This notification applies to pollutants, which arc not subject to effluent

limitations in the permit.

B. Anticipated Noncompliance

The permittee shall give advance notice to the Department of any planned changes in the

permitted facility or activity, which may result in noncompliance with permit requirements.

C. Permit Actions

This permit may be modified, revoked and reissued, or terminated for cause. The filing of a

request by the pemiittee for a permit modification, re\ocation and reissuance, or termination,

or a notification of planned changes or anticipated noncompliance, does not stay any permit

condition.

D. Duty to Reapply

If the permittee wishes to continue an activity regulated bv this pemiit after the expiration

date of this permit, the permittee must apply for and obtain a new permit. The application

form and fee should be submitted at least 1 80 days before the expiration date of this permit.

E. Duty to Provide Information

The permittee shall fiimish to the Department, within a reasonable time, any information

which the Department may request to determine whether cause exists for modifying,

revoking and reissuing, or terminating this permit, or to determine compliance with this

permit. The permittee shall also ftimish to the Department, upon request, copies of records

required to be kept by this permit.

F. Other Information

When the permittee becomes aware that it failed to submit any relevant facts in a permit

application, or submitted incorrect information in a permit application or any report to the

Department, it shall promptly submit such facts or information.

G. Signatory Requirements

All applications, reports or information submitted to the Department shall be signed and

certified.

1

.

All pemiit applications shall be signed as follows:

a. For a corporation: by a responsible corporate officer;

b. For a partnership or sole proprietorship: by a general partner or the

proprietor, respectively;

c. For a municipality. State, Federal, or other public agency: by either a

principal executive officer or ranking elected official.
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2. All reports required by the permit and otiier infonnation requested by the

Department shall be signed by a person dcseribed above or by a duly authorized

representative of that person. A person is a duly authorized representative only if:

a. The authorization is made in writing by a person deseribed above and

submitted to the Department, and,

b. The authorization specified either an individual or a position having

responsibility for the overall operation of the regulated facility or activity,

such as the position of plant manager, operator of a well or a well field,

superintendent, position of equivalent responsibility, or an individual or

position having overall responsibility for environmental matters for the

company. (A duly authorized representative may thus be either a named

individual or any individual occupying a named position.)

3. Changes to authorization. If an authorization under paragraph IV.G.2. is no longer

accurate because a different individual or position has responsibility for the overall

operation of the facility, a new authorization satisfying the requirements of

paragraph IV.G.2. must be submitted to the Department prior to or together with

any reports, information, or applications to be signed by an authorized

representative.

4. Certification. Any person signing a document under this section shall make the

following certification:

"I certify under penalty of law that this document and all attachments were prepared under

my direction or supervision in accordance with a system designed to assure that qualified

personnel properly gather and evaluate the information submitted. Based on my inquiry of

the person or persons who manage the system, or those persons directly responsible for

gathering the infonnation, the infonnation submitted is, to the best of my knowledge and

belief, true, accurate, and complete. I am aware that there are significant penalties for

submitting false infonnation, including the possibility of fine and imprisonment for knowing

violations."

H. Penalties for Falsification of Reports

The Montana Water Quality Act provides that any person who knowingly makes any false

statement, representation, or certification in any record or other document submitted or

required to be maintained under this permit, including monitoring reports or reports of

compliance or noncompliance shall, upon conviction be punished by a fine of not more than

$25,000 per violation, or by imprisomnent for not more than six months per violation, or

both.

I. Availability of Reports

Except for data determined to be confidential under 40 CFR Part 2, all reports prepared in

accordance with the terms of this pennit shall be available for public inspection at the offices

of the Department. As required by the Clean Water Act, pennit applications, permits and

effluent data shall not be considered confidential.

J. Oil and Hazardous Substance Liability

Nothing in this permit shall be construed to preclude the institution of any legal action or

relieve the permittee from any responsibilities, liabilities, or penalties to which the permittee

is or may be subject under Section 3 1 1 of the Clean Water Act.
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PART IV

PERMIT NO.: MT - 390000

K. Property Rights or Water Rights

The issuance of this permit does not convey any property or water rights of any sort, or any

exclusive privileges, nor does it authorize any injury to private property or any invasion of

personal rights, nor any infringement of federal, state or local laws or regulations.

The permittee and adjacent landowner using produced water must comply with applicable

water rights statutes under MCA, 85-2-306, before any beneficial water use commences.

Information and assistance on the water rights statutes can be obtained fi"om the Department

of Natural Resources and Conservation. Water Resources Division at (406) 4-W-6601.

L. Severability

The provisions of this permit are severable, and if any provision of this permit, or the

application of any provision of this permit to any circumstance, is held invalid, the

application of such prov ision to other circumstances, and the remainder of this pennit. shall

not be affected thereby.

M. Transfers

This pennit cannot be transferred to a new permittee. A new owner or operator of a facility

must apply according to the application procedures in Part IV.D of this permit 30 days prior

to taking responsibility' for the facilitv

\

N. Fees

TTie permittee is required to submit payment of an annual fee as set forth in ARM 17.30.201.

If the permittee fails to pay the annual fee within 90 days after the due date for the payment,

the Department may:

1

.

Impose an additional assessment consisting of 1 5% of the fee plus interest on the

required fee computed at the rate established under 15-31-510(3), MCA, or

2. Suspend the processing of the application for a permit or authorization or, if the

nonpayment invokes an annual permit fee. suspend the permit, certificate or

authorization for which the fee is required. The Department may lift suspension at

any time up to one year after the suspension occurs if the holder has paid all

outstanding fees, including all penalties, assessments and interest imposed under

this sub-section. Suspensions are limited to one year, after which the permit will be

terminated.

O. Reopener Provision

This permit may be reopened and modified (following proper administrative procedures) to

include the appropriate cftluent limitations (and compliance schedule, if necessary), or other

appropriate requirements if one or more of the following events occurs:

1. Water Quality Standards :

The water quality standards of the receiving water(s) to which the permittee

discharges are modified in such a manner as to require different effluent limits than

contained in this pennit.

2. Wasteload Allocation:
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A wasteload allocation is developed and approved by the Department and/or EPA
for incorporation in this permit.

Water Quality Management Plan :

A revision to the current water quality management plan is approved and adopted

which calls for different effluent limitations than contained in this pemiit.
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PART IV

PERMIT NO.: MT - 390000

SPECIAL REQUIREMENTS

A. Authorization Letter . A written authorization letter from the Department is required before an

applicant is authorized to discharge under the Coal Bed Methane Produced Water General Permit.

B. The following prerequisites must be met before an applicant can be authorized to discharge under

the CBMPW-GP.

1

.

The applicant shall submit a cuirent beneficial use letter from the surface

landowner(s) stating the discharged produced water will be used for wildlife

or livestock watering. Landowners that receive CBM produced water must

request the water and document its beneficial use.

2. The applicant shall submit a water management plan in accordance with

Part V.C of this pennit. The water management plan shall address all coal

bed inethane developinent in a watershed. Operators pennitted under this

general pennit must impleinent the provisions of the Water Management

Plan. The operator shall amend the plan whenever there is a significant

change in the design, construction, operation or maintenance of the

components of the plan. The Department may notify the operator that plan

does not meet one or more of the minimum requirements of this pennit.

After such notification the operator shall make such changes to the plan an

provide an updated plan to the Department. Unless otherwise provided by

the Department, the operator shall have 30 days after such notification to

make the required change.

3. The applicant shall submit a chemical analysis of the proposed discharge from a location

representative of the quality of water being proposed for discharge for the parameters

specified in Table 4 below. The sample must be collected from the closest available

existing source within a twenty-mile radius of the proposed site and from the same coal

formation and the same approximate depth. The analysis must be conducted in

accordance with approved EPA test procedures (40 CFR 136 or 40 CFR 136.5). No
authorization to discharge will be given if the analysis indicates that the parameters

exceed any of the maximum levels in Table 4.

TABLE 4: MAXIMUM LEVELS AND MONITORING REQUIREMENTS

Parameter



TABLE 4: MAXIMUM LEVELS AND MONITORING REQUIREMENTS

Parameter



PART IV

PERMIT NO.: MT - 390000

A proposed surface water monitoring plan for the watershed in which the impoundment is

located. The WMP shall propose the location and procedures (collection, QA QC) for

sampling the most dow ngradicnt perennial stream in the watershed in which the

impoundment is located and within 1 mile of the next downstream waterbody. An annual

grab sample shall be collected and analyzed for the constituents specitled in Table 4. The

sample should be collected during the annual base flow period. The Department may \\ aive

this requirement on a case-by-case basis if the applicant demonstrates that a sampling

program already exists such as when multiple impoundments are located in the same

watershed.
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• Aquatic life based effluent limits will be applied to closed basin systems (Option IB) except

where a use attainabilit\' analysis has been conducted that supports the reclassification of the

system to a class 4c water; and

• Water balances are needed to illustrate total containment (non-discharging for off-channel or

closed basin) reservoir systems. Water balances may not be necessary for on-channel reservoirs

except where on-tributary irrigation exists and the blending of effluent with precipitation runoff

is necessary to achieve irrigation suitability.

Revised Permitting Options

The following represent the re\ised options for the \arious site-specific configurations for discharge.

The applicant should indicate within the application package the option being selected.

Option lA - This option is reserved for facilities where discharge will be to reser\'oirs constructed in

upland areas where there is no potential for stormwater runoff to enter the reser\oir. the reser\oir is not

located in a drainage or alluvial deposit of a drainage, and the reser\oir will be constructed such that no

surface discharge from the reservoir will occur. Effluent limits will be established in permits for these

facilities which are protective of the livestock and wildlife uses. A water balance should accompany the

application to demonstrate that water losses attributable to infiltration and evaporation are at least

equivalent to the predicted discharge rate plus the volume of water that would enter the reservoir (i.e.,

fall directly onto the surface of the reservoir and some minor contribution of surface runoff around the

pond) during a 1 00-year 24-hour storm event. The siting of these reserxoirs must also assure that there

will not be a direct subsurface hydrologic connection to surface waters. If there are questions about this

subsurface connection, then certain types of geologic information or shallow groundwater monitoring

may be necessary.

Option IB - This option is reserved for facilities where discharge will be to reservoirs constructed in

closed class 3 basins. Closed basins are drainages that terminate in playas or depressions (also class 3)

that have no outlets to drainage systems of the state. This option is available when a reservoir

constructed in such a basin is designed such that no discharge from the reser\oir will occur. Effluent

limits will be established in permits for these facilities that are protective of the livestock and wildlife

uses specified in the application, and aquatic life. A water balance must accompany the application to

demonstrate that water losses attributable to infiltration and evaporation are at least equivalent to the

predicted flow rate plus the volume of water that would enter the basin fi-om the drainage area during a

1 00-year 24-hour storm event. If there are downstream irrigation water rights within the closed basin,

this option may not be applicable or effluent limits for SAR and Electric Conductivity may have to be

set. The permit application should include information concerning hydrologic connection in the closed

basin if downstream irrigation exists.

Option 2 - This option is for facilities which discharge into drainages that are class 2 or aiie tributary to

class 2 water systems, regardless of whether a reser\ oir(s) is being proposed for construction within the

drainage. Effluent limits will be established in permits for these facilities that are protective of:

1. The basic designated uses of agricultural and wildlife;

2. Aquatic life protection in Class 3 drainages unless a UAA has been done to justify- the

drainage as a Class 4 and;^O""
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3. Aquatic life, fisheries, and human health if the discharge water could reach Class 2 or 3

drainages.

For discharges into the Belle Fourche or Cheyenne River drainages, effluent limits of 2000 umhos/cm

for specific conductance and 10 for SAR have been established as protective. These limits may only be

increased where the applicant provides a demonstration of why alternate effluent limits will provide

adequate protection of irrigation uses.

For discharges to the Powder River and Little Powder River systems, if irrigation existed before CBM
development on a tributary where discharge is occurring, effluent limits for SAR and specific

conductance and/or additional permit conditions will be included to protect the downstream irrigation

practices.

Option 2 Evaluation of Downstream Irrigation Practices.

For Option 2 discharges into tributaries of the Powder or Little Powder River, where downstream

irrigation activities existed before CBM development, applicants shall be expected to develop an

irrigation use protection plan that meets, but is not limited to at least one of the following concepts:

( 1

)

Meet at the first downstream point of diversion or use, the representative baseline specific

conductance and SAR values of the main-stem;

(2) Meet at the first downstream point of diversion or use, the representative baseline specific

conductance and SAR values on the tributary system;

(3) Provide a demonstration that change in specific conductance and SAR levels at the point

of diversion or use resulting from CBM discharge can be tolerated by the soils and crops

without a significant reduction in crop productivity;

(4) Provide a plan to segregate CBM discharge from natural runoff" or obtain zero flow at the

point of diversion during the irrigation season and to avoid adverse effects during the

non-irrigation season.

The information necessary to support an irrigation use protection plan may vary with the approach

selected above, but should include consideration of the following elements:

(1) An evaluation of traditional irrigation pracfices and the ability of the discharge water to

meet representative main-stem or tributary values at point of diversion or use;

(2) If applicable, development of critical information about the most sensitive soils and crops

on downstream irrigated lands;

(3) A description of the changes that may have to occur in traditional irrigation practices to

implement the plan;

(4) A description of all entities that must share in implementation of the plan;

(5) If necessary, a monitoring plan to gauge changes on irrigated areas and make adjustments

before substantial adverse effects may result.

It is DEQ's desire to be consistent in setting permit limits for operations in a common sub-watershed.

To promote consistency, requirements will be applied consistently within the options selected to protect

downstream irrigation activities.
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It is highly recommended that operators contact the appropriate WDEQ staff member (see final

paragraph) to discuss the type of information that will be needed to support a site specific approach for

protecting irrigation if you wish to pursue something different from the permit limits for irrigation

protection on the Belle Fourche or Cheyenne River drainages, or for Powder or Little Powder River

basins where irrigation diversions are present within the tributary.

Discharges to Tongue River

For discharge proposals into the Tongue River drainage, until such time as an agreement is formulated

with Montana and the Tribes regarding discharges to the Tongue River, alternatives under which

permitting can be considered include Options lA and IB, unless the quality of water discharged into the

Tongue River system is similar to the quality of water in the Tongue River.

Contacts:

If further information is needed, please contact Kathy Shreve (307- 777-7543) or Jason Thomas (307-

777-5449) for assistance in completing applications; Eric Hargett at (307-777-6682) for infonnation on

pennit conditions for discharges in the Powder, Little Powder or Tongue River Basins; or Becky Peters

at (307-777-6354) for information on pennit conditions for discharges in the Belle Fourche or Cheyenne

River basins. For general information on permit status, you can contact Becky Peters at email:

bpeters^state.wy.us.

GB/pjb
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Introduction

The Minerals Appendix contains a discussion of coal bed

methane (CBM) in the emphasis area's, conventional oil

and gas production trends, the Reasonably Foreseeable

Development Scenario (RFD), and a description of the

cumulative effects projects evaluated for this study.

Coal Bed Methane

CBM is a product of the transformation of plant material

into coal; large volumes of methane are produced as coal

matures due to heat of burial. This thermogenic methane-

rich gas is adsorbed and stored on internal surfaces within

the coal. The pressure of fluids (mostly fonnation water)

in the coal reservoir keeps the methane adsorbed onto the

coal and minimizes the fonnation of fractures in the coal.

When meteoric waters encounter the methane-rich coals,

bacteria act upon the coals and their entrained fluids to

produce more methane (PTTC 2000). This biogenic

methane-rich gas is also adsorbed onto the coal surfaces.

Themiogenic methane can be differentiated from

biogenic methane by the ratios of their stable carbon

isotopes, that is, the ratio of C'' to C'' compared to a

standard such as the PeeDee belemnite, a fossil marine

mollusk (Coplen 1994). Methane with relative

enrichment of C'" is indicative of low-temperature,

biogenic gas; the heavier C' isotope is enriched in the

high-temperature gas. Both forms of methane have been

reported in CBM reservoirs (USGS 2000).

Coalbed gas reservoirs, because of their fine-grained

nature, are able to hold six or seven times as much gas as

conventional sand or carbonate reservoirs (USGS 2000),

a factor that has made CBM a desirable resource.

Methane produced from coal beds is an unconventional

hydrocarbon resource that has undergone rapid

nationwide development in the past fifteen years (Nelson

2000). The Powder River Basin is estimated to contain

approximately 39 trillion cubic feet [TCP] (Hill et al.

2000)—approximately 10 percent of which is in

Montana. The methane is contained in the Tertiary-age

Fort Union Fonnation coal beds. Under initial reservoir

conditions, the coal is under virgin hydrostatic pressure,

which confines the coal and holds in the methane.

Pumping water from the coal reduces hydrostatic pressure

in the aquifer. The methane releases from the coal and

moves through the natural cleat of the coal toward

producing boreholes. As the water is pumped off the coal

bed aquifer, pressure in the coal is decreased, the coal

fractures into a series of fine fractures known as cleat.

and the methane is able to move through the fractures and

any horizontal bedding planes toward producing

boreholes.

CBM in Montana is currently produced only at the CX
Ranch field in Big Horn County on the western edge of

the Powder River Basin. During the first year of

production, 1999, the field produced 204,433 MCF of

natural gas. The subsequent year, 2000, the field

produced 3.49 billion cubic feet (BCF) of natural gas

(MBOGC 2001b).

CBM is prospective in the other RMP areas that are the

subject of this EIS. In the Billings RMP area, the Bull

Mountains Basin contains Fort Union Fonnation coals

that may be similar to the Powder River Basin coals. The

Big Horn Basin, Red Lodge area, and Crazy Mountains

Basin also contain Fort Union Formation coals. Gallatin,

Park, and Carbon counties contain unknown quantities of

Cretaceous coals that may contain CBM. Blaine County

contains Cretaceous coals associated with the Eagle

Formation. These coals could also produce significant

amounts of CBM.

CBM resources are subject to the same drainage issues as

conventional oil and gas resources. It is assumed that a

single CBM well will drain those resources in a single

coal seam across 80 acres. Site-specific CBM drainage

may, however, be different and needs to be monitored to

protect federal and Indian lands.

Additional Counties

Park and Gallatin Counties do not produce oil or gas at

the present time. Thick Tertiary sediments are present in

the Crazy Mountains Basin, which is on strike with the

Big Horn and Red Lodge Basins. These sediments may

be prospective in the fijture as oil and gas activity

progresses.

Blaine County is located in the center of the northern

edge of the State; it includes the geologic features the

Bears Paw Mountains and the adjacent Hogeland Basin.

In 2000, 26 fields produced shallow, dry natural gas in

Blaine County with little crude oil. Several small fields

and the large Tiger Ridge field produce natural gas from

the Eagle, Niobrara, and Second White Specks, all of

which are shallow formations of the Late Cretaceous.

Continued exploration and production drilling is expected

to fiirther increase production levels. Production

statistics, summarized in Figure GMA-4 (ALL 2001b),

show a doubling of natural gas production in the past

15 years. Blaine County produced more than 21 percent

of Montana's total gas for 1999 and it shows increases
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since then. Oil production has varied within narrow limits

at relatively low levels.

Conventional Oil and Gas Production

Trends

Montana's oil production for 1999 was down by

approximately 8 percent (from 16.61 million barrels ofoil

[mmbo] to 15.27 mmbo) from 1998. The oil production

trend has been in place since 1984 when oil production

began to decrease because of commodity prices.

However, natural gas production increased by

approximately 3 percent (59.7 BCF to 61.6 BCF) during

1998. Natural gas production, because of recent

discoveries, has not shown the decline of oil production,

but instead has shown gradual increases in yearly

production (MBOGC 2000). Drilling within the state for

conventional oil and gas increased by approximately

55 percent from 1998 to 1999. Geophysical activity

continued in 1 999 with four seismic contractors permitted

for 20 projects—a significant number of which involved

3-D shooting (MBOGC 2000). Horizontal well

completions continue to be popular in the state. In 1999,

the Montana Board of Oil and Gas Conservation

(MBOGC) approval was given for seven new horizontal

wells and two horizontal re-completions of existing

vertical wells. In 1999, BLM approved four new

horizontal wells and one horizontal recompletion. In

2000, BLM approved 13 new horizontal wells and

1 6 recompletions.

Figures MFN-l through MfN-3 were constructed using

the latest data available from the production files of the

MBOGC. The only area of interest that shows production

increases is Blaine County, which is one of the state's

most important natural gas regions.

Figure MIN-1

Powder River RMP Area Production Trends
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Figure MIN-2

Billings RWIP Area Production Trends
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Figure MIN-3

Blaine County Production Trends
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REASONABLY FORESEEABLE DEVELOPMENT SCENARIO

Introduction

The Reasonably Foreseeable Development (RFD)

scenario for the EIS predicts oil and gas development in

five areas: the Powder River Resource Management Plan

(RMP) area, the Billings RMP area, and in Blaine.

Gallatin, and Park counties of Montana. The RFD
projects drilling of both conventional and CBM wells,

numbers of pipelines, and compressors needed for

production ofCBM wells.

For the purpose of the analysis, the RFD will address

potential CBM development of the Crow and Northern

Cheyenne reservations and the Ashland Ranger District

of the U.S. Forest Service. This is in no way to say the

ELM and the State of Montana are making decisions

about the reser\ations or the Forest Service. The

predictions are made so that all potential cumulative

impacts are analyzed.

Predictions for exploration and development of coal bed

methane (CBM) and conventional oil and gas in the RFD
are based on: the BLM RMPs for the areas; coal

information from the U.S. Geological Survey (USGS);

other referenced sources; expressions of interest; and

projections from the oil and gas industry (Oct 18, 2000,

CBM Coordination meeting).

Coal Bed Methane

To project CBM exploration and development, the areal

extent of certain coals and the rank of coals in the study

areas were considered. Areas of sub-bituminous to

bituminous were considered as the most likely to be

explored and developed in Montana, although exploration

and development has occurred mainly in sub-bituminous

coal in the Wyoming portion of the Powder River Basin

(Basin). The USGS produced a map showing the areas of

coal, by rank, for the United States (see Map MIN-1).

This information indicates sub-bituminous and

bituminous coals in many parts of the study area. Powder

River, Rosebud, Custer, and Big Horn counties contain

the northern part of the Basin, which extends north from

Wyoming. Blaine and Musselshell counties have mostly

sub-bituminous coal. Carbon County has an extension of

the Big Horn Basin coal, which is ranked as bituminous

coal. Gallatin and Park counties have scattered areas of

bituminous to sub-bituminous coals. The projection of

methane gas estimated to be produced from coal beds in

Montana range from a low of 1 TCF (Crockett 200 1 -PRB

est -RMG, Casper) to a high of 17.7 TCF (estimated

based on figures from Nelson 2000). This and other

information for Montana is used to predict where CBM

exploration is most likely to occur in study area. The

RFD predicts the number of CBM wells that would be

drilled and coinpleted during the next 20 years.

Conventional Oil and Gas

Historical drilling activity and oil and gas price

projections were used to project conventional oil and gas

development for the RMPs. The RFD scenario describes

a somewhat different level of activity than the scenario

found in the BLM Final Oil and Gas RMP/EJS
Amendment issued in 1992. This is primarily because of

the use of a different span for historical drilling activity.

The 1992 amendment used the span from 1973 to 1988 in

forecasting future activity. This document uses a total

period of 80 years for historical drilling activity to

forecast future development. This led to a slight

difference in the level of drilling activity forecast.

Approximately 200 to 800 wells would be drilled in the

Powder River RMP area. Approximately 250 to 975 wells

would be drilled in the Billings RMP area. A total of

450 to 1,775 wells could be drilled in 20 years.

A total of 37,233 oil and gas wells have been drilled to

date in Montana (Petroleum Information Corp. 2001 ). In

the study area (two RMP areas and three counties)

9,510 wells have been drilled. This is an average of

approximately 450 wells drilled per year statewide. From

1995 through 1999 the conventional wells drilled in the

state ranged from 209 to 482 (MBOGC Report 1999).

Coal Areas of Montana

The USGS produced a map showing the areas of coal in

Montana. The RMPs also include maps that indicate

areas of coal occurrence. The coal volume for each

county was used to determine the number of potential

CBM wells that could be drilled. The values for volumes

of coal in each county came from the BLM RMPs for the

area, study papers, or estimates based on coal thickness,

and acres of identified coal fields in the county. The coal

volumes are based upon all coal beds, not just ones that

are likely to be developed because of their thickness,

depth, and extent. In some cases the volumes are

estimates rather than exact figures. The coal volume in

tons was multiplied by a range of estimates of

recoverable methane per ton (USGS Professional Report

1 625A, 1 998 and Flores, et al. 200 1 ) and then divided by

an estimate of the gas production per well from CMS
Energy's, October 1 8, 2000. presentation in Miles City

(CMS 2000). The amount of gas to be produced per well

(0.3 BCF per well) would be used as the lowest economic
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limit. This resulted in a range ofwells that may be drilled

over the next 20 years. The coal volume data came
mostly from the Powder River and the Billings RMPs,
supplemented by information from USGS and Gas
Technology Institute (GTI) papers (Nelson 2000).

Coal resources in the Powder River Basin are in the

Paleocene Fort Union Formation. About half of the

estimated 39 trillion cubic feet of in-place CBM resource

is recoverable. Less than half the coal resources occur in

the Montana portion of the Basin. These sub-bituminous

coals have low concentrations of gas per imit volume

(Choate et al. 1984). However, because of the immense

total coal thickness that reaches 1 70 feet in some areas in

Montana (Campen 1 990), vast quantities ofCBM may be

present.

Two formations in the Big Horn Basin contain coal. The

Red Lodge-Bearcreek deposit is in the Paleocene Fort

Union Formation. The coals are classed as sub-

bituminous. Nine coal beds have an average total

thickness of approximately 45 feet (Darrow, 1954). The

Bridger Coal Field is in the upper Cretaceous Eagle

Formation. The coal is bituminous in rank. Three coal

beds totaling 6 feet are known in this deposit (Campen

1990). The extent of the coals is not known, although the

coal may be a source of methane for certain Cretaceous

sands (Judith River, Eagle) in the Dry Creek field, which

is 5 to 10 miles southwest of Bridger, Montana.

Gas Well Spacing

The MBOGC establishes the spacing of gas wells.

Spacing for wildcat wells is 640 acres per well for each

producing formation. MBOGC has the authority to

change the well spacing to provide for maximum
efficiency and recovery of gas reserves. Well spacing is

usually changed after MBOGC has reviewed geologic,

engineering and economic data provided by lease

operators. The MBOGC then establishes the boundaries

for a producing gas field. The planning area includes only

one CBM field and numerous convenfional gas fields.

When a field is discovered, the exploration company
would appear before MBOGC to request permanent

spacing for the production. Based upon current CBM
well spacing in Wyoming and Montana, spacing would

probably range from one well per 80 acres to one well per

40 acres for CBM production. The spacing in the CX
field is four wells per coal bed per 1 60 acres. Because of

the number of coals in the CX field, this could result in as

many as 1 6 wells per 1 60 acres or potentially 64 wells per

640 acres. The well density has not reached this level at

present and because of the faulting, splitting, and joining

of the coals and absence of the coals in some sections this

is not likely to happen. CBM is produced from three coal

seams in the CX field. Each well produces methane from

a single coal seam; however, in the future, wells may be

designed to produce from multiple coal seams. This

would decrease the number of wells required for

production in the CX field.

Oil Well Spacing

The MBOGC also sets the spacing of oil wells. The

spacing for an oil well in the state of Montana is based on

the depth of the well. For well depth of to 6,000 feet,

the statewide spacing is one well per 40 acres; for well

depth of 6.001 feet to 1 1,000 feet, it would be one well

per 160 acres; finally, for well depth of more than

1 1 .00 1 feet, it would be one well per 320 acres. MBOGC
has the authority to change the well spacing to provide

for maximum efficiency and recovery of gas reserves.

Well spacing is usually changed after MBOGC has

reviewed geologic, engineering, and economic data

provided by lease operators. The MBOGC then

establishes the boundaries for the producing oil field.

There are numerous fields within the planning area.

Areas of Disturbance

CBM

Surface disturbance for a typical CBM well includes 0.25

acres for the well pad and 0.75 acres for the access road

for a total of 1 acre disturbed for drilling operations. Part

of the well pad area is reclaimed for production

operations, and the entire area ofdisturbance is reclaimed

when the well is plugged and abandoned.

Conventional

Surface disturbance for a typical conventional shallow

gas well (less than 2,000 feet deep) includes 0.5 acres for

the well pad and a 2-mile bladed road for a total of 1 acre

disturbed for drilling operations. Part of the well pad area

is reclaimed for production operations, and the entire area

of disturbance is reclaimed when the well is plugged and

abandoned.

Surface disturbance for a typical shallow oil well (less

than 5,000 feet deep) includes 2 acres for the well pad

and 1.5 acres for a 1-mile bladed road for a total of

3.5 acres disturbed for drilling operations. Surface

disturbance for a typical deep oil well (from 5.000 to

12.000 feet deep) includes 4 acres for the well pad and

1.5 acres fora 1-mile bladed road, for a total of 5.5 acres

disturbed for drilling operations. Part of the w ell pad area

is reclaimed for production operations, and the entire area

of disturbance is reclaimed when the well is plugged and

abandoned.
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General Assumptions

• All numbers were rounded lo the nearest significant

number.

• The number of BLM-administered wells will be

bused on the BLM-administered oil and gas acreage

in the county.

• 80 percent of Big Horn County is in the Billings

RMP area.

Occurrence Potential

The text in this section discusses the oil and gas

occurrence potential for each county.

Big Horn County

CBM

The southeastern and eastern portion of the county

contains approximately 28.700 million tons of sub-

bituminous coal (Powder River RMP). The area includes

one CBM field (CX Ranch).

Conventional

The county has nine oil and gas fields , including four oil

fields, one conventional gas field at Toluca. and an

inactive gas field at Hardin. The oil and gas fields in Big

Horn County produce from the Ft. Union, Shannon,

Amsden, Madison, and Tensleep formations. Production

has occurred from the Frontier fonnation (Hardin Gas

field). A total of 844 wells have been drilled to date, of

which 172 have been drilled on the Crow Reservation.

One gas sales line runs through the north portion of Big

Horn County, but none on the Crow Reservation.

Blaine County

CBM

There are areas of sub-bituminous coal throughout much

of Blaine County. The estimated coal volume of

40 million tons for the county came from the USGS-
MBMG report of 1963. The county does not have any

CBM production.

Conventional

Blaine County has 26 oil and gas fields, with

2,123 (Petroleum Information 2001) wells drilled as of

June 2001. There are 14 gas producing fields and five

producing oil fields. Production occurs from the Judith

MINERALS APPENDIX
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River, Eagle, Bowdoin, Phillips, and Piper formations.

Pipelines and compressor stations are in place in the

existing fields.

Carbon County

CBM

Carbon County includes the Silvcrtip, Bear Creek,

Bridger and the Joliet-Froinberg coal fields. The coal

ranges from Ft Union to Eagle coal and is of sub-

bituminous to bituminous nature. The volume of coal is

estimated at approximately 760 million tons. The estimate

of the gas content of the coals for sub-bituminous will be

the same as the coals in the Powder River basin. The

estimate for the bituminous coals for the RFD will be

from 200 to 450 standard cubic feet (SCF)/ton.

Conventional

Carbon County includes 18 identified gas and oil fields.

The wells produce from the Frontier, Phosporia-Tensleep,

Judith River, Claggett, Eagle, and Greybull formations. A
total 735 wells have been drilled to date in this county

(Dwights well data).

Carter County

CBM

Bituminous or sub-bituminous coals have not been

identified in Carter County. The only coal is of lignite

rank, which is not considered to have a potential to

produce methane in economic quantities.

Conventional

Carter County includes the Bell Creek, Southeast Bell

Creek, and Repeat oil fields, as well as two gas fields

near Hammond. They produce from the Muddy and Red

River formations. There have been 434 wells drilled to

date in this county.

Custer County

CBM

The Powder River RMP estimated 1 .3 billion tons ofsub-

bituminous coal is located within Custer County. The

coal occurs in the southern and southwestern portion of

the county.
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Conventional

The Liscom Creek and Pumpkin Crock fields are located

in Custer Count>\ Gas in these fields is produced from the

Shannon formation. These fields have a small sales line

in place.

Gallatin County

CBM

Ver)' little coal is identified in Gallatin county: some has

been identified in the eastern edge or southern part of the

county. Coal mining has also historically occurred in

Gallatin County (Roberts 1966, and Calvert 1912a and

1912b). The volume is estimated to be approximately

50 million tons of sub-bituminous to bituminous coal.

Conventional

There are no oil or gas fields in Gallatin County, and only

22 conventional wells have been drilled to date.

Golden Valley County

CBM

Although there is some coal shown for Golden Valley

County, there are no volumes estimated. The coal that is

shown is of the sub-bituminous rank.

Conventional

Two oil and two gas fields have been identified in this

county, and 124 wells have been drilled to date. The

wells have produced from the Cat Creek, Lakota,

Niobrara, Frontier, Heath, and Tyler formations.

Musselshell County

CBM

The RMP estimated 646.6 million tons ofsub-bituminous

coal in the county. These Ft. Union coals are located in

the Bull Mountain Basin.

Conventional

Thirty-five fields have been identified in Musselshell

County, and 1,415 wells have been drilled to date. The

wells have produced from the Amsden, Cat Creek,

Morrison, Heath, and Tyler formations.

Park County

CBM

Park Count)' has scattered areas of an estimated

100 million tons of sub-bituminous and bituminous coal.

Coal mining has also historically occurred in Park County

(Roberts 1966, and Calvert 1912a and 1912b). A gas

transmission line runs through the center of the county.

Conventional

There are no identified oil and gas fields in Park County.

There have been 32 wells drilled to date in the county.

Powder River County

CBM

Based on information from the RMP, there are 27 billion

tons of sub-bituminous coal in the county. The coal is

located mostly in the western half of the county.

Conventional

The county has se\en oil and gas fields, including Bell

Creek, which is the second-largest producing field in

Montana (based on cumulative production). The Shannon

and Muddy formations are productive in the county, and

1 .249 wells have been drilled to date.

Rosebud County

CBM

Rosebud County contains 11.3 billion tons of sub-

bituminous coal. The coal is located in the southern and

eastern portion of the county.

Conventional

Rosebud County has 18 identified oil and gas fields

producing from the Tyler fonnation, and 1,147 wells have

been drilled to date.

Stillwater County

CBM

There is one identified bituminous coal field (Stillwater)

in the county and it is estimated to have 475 million tons

of Eagle fonnation coal. The coal is estimated to contain

a much higher gas content per ton than the Powder River

sub-bituminous coals. The county has three gas

MIN-8



transmission lines running through the north half of the

county.

Conventional

The county has 1 1 identified oil and gas fields. The

producing tbmiations are the Frontier. Eagle. Claggctt.

Cat Creek. Morrison, and Virgelle. There have been

367 conventional wells drilled to date in the county.

Sweet Grass County

CBM

There are no known coal reserves in the county.

However, there are gas transmission lines through the

center and running southeast and northeast in the county.

Conventional

One identified field—a six-shooter dome—is in Sweet

Grass County. This is the Sixshooter Dome. The

productive formations in the county are the Eagle and

Lakota. There ha\ e been 82 conventional wells drilled to

date.

Treasure County

CBM

The RMP's coal estimates for the county from the RMP
are 100 million tons. A gas transmission line runs through

the southeastern part of the county.

Conventional

There are no identified oil and gas fields in the county

and no productive formations have been identified;

however, 32 conventional wells ha\ e been drilled to date.

Wheatland County

CBM

No coal has been identified in Wheatland County. A gas

transmission line nins through the eastern part of the

county.

Conventional

One oil and gas field—Mud Creek—has been identified

in the county. The Amsden formation is productive, and

60 conventional wells have been drilled to date in the

county.

MINERALS APPENDIX
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Yellowstone County

CBM

Some 590 million tons of coal have been identified in the

county. There are four gas transmission lines in the

southern part of the county.

Conventional

Six oil and gas fields are identified in the county, and

425 conventional wells have been drilled to date. The

productive fomiations that have been identified are the

Mosser Sand, Amsden, and Dakota.

Reasonably Foreseeable

Future Actions

Reasonably Foreseeable Future Actions (RFFA) address

the potential developments that may occur within other

jurisdictions that fall within the Billings and Powder

River resource management areas. The same general

assumptions and source data used for developing the

RED are applicable.

Crow Reservation

CBM

There has been 1 6. 1 billion tons of coal identified on the

Crow Reservation.

Conventional

The reservation includes the Soap Creek. Lodge Grass,

Gray Blanket, and Ash Creek oil and gas fields. There

have been 172 conventional wells drilled to date on the

reservation. Production occurs from the Shannon,

Tensleep, Amsden and Madison formations within the

reservation.

Northern Cheyenne Reservation

CBM

Based upon limited data, it is estimated that 16.3 billion

tons of sub-bituminous coal lie within the reservation.

The coal is believed to underlie most or all of the

reservation.

MIN-9



MINERALS APPENDIX
Reasonably Foreseeable Development Scenario

Conventional

The reser\'ation does not have any known oil or gas

fields. Twenty conventional wells have been drilled to

date.

Ashland District, U.S. Forest

Service

CBM

Tertiary Ft. Union coal is believed to underlie most or all

of the Ashland Forest.
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REASONABLY FORESEEABLE DEVELOPMENT-
ALTERNATIVE A

CBM
A general assumption used for this alternative tor CBM
wells is that the number of townships of potential

development in each county would be limited to areas

where coal has been identified. Additionally, other

assumptions were used for Alternative A for CBM wells.

These include:

• CBM drilling would only be allowed where there

was a need for additional data (townships where no

CBM wells had been drilled by any company).

• CBM drilling v\ould occur but there would be no

production (from federal wells). That is, the pemiits

would be for drilling and production testing but no

commercial production (with associated

infrastnicture).

• No permanent pipelines, power-lines, or any

production facilities would be installed at any of the

federal CBM wells.

• There would be no discharge of produced water

allowed from any of the federal CBM wells.

• For a high number, four wells per township were

assumed; for the low number, one well per township

was assumed.

• It was assumed that the number of townships in each

county would be limited to areas where coal has

been identified.

BLM-Administered

An estimated 400 acres based on 400 CBM wells would

be disturbed during exploratory drilling operations

(0.25 acre per location and 0.75 acre per access road)

which is the number of wells predicted to be drilled

during the 20-year analysis period. The total number of

acres could be reduced if more than one methane well is

drilled on the well pad—as is the pattern in the CX Field.

State-Administered

Existing Management Assumptions

There will be 325 CBM wells pennitted for the Redstone

project area in Big Horn County. Of these, only 250 will

be allowed to produce and 75 will be for exploration

only. Two hundred CBM exploration wells will be

pennitted for the rest of the state.

Conventional Oil and Gas

The RFD scenario from the Oil and Gas Amendment

contains projections for the number of wells and acres

disturbed in each producing region. The disturbance for

each well is based on the typical depth of wells for an

area. Shallow wells generally disturb fewer acres.

Tables 4.1 through 4.4 in the Oil and Gas Amendment

(pages 55 and 56) show totals for the planning area and

each resource area. The assumptions for conventional oil

and gas in this alternative are as follows:

• The unconstrained number of wells comes from the

Oil and Gas Amendment RFD scenario.

• The constrained number of wells is derived from the

resource analysis for wells foregone in No Surface

Occupancy areas.

• The average acreage figure (total acres/total wells)

for the resource area was used to estimate federal

acres disturbed.

• The RFD projections have a 20-year life.

• A more detailed description of infonnation for the

assumptions is contained in the Oil and Gas

Amendment in Chapter 4, Social Economic

Conditions (BLM 1992), and in Appendix C.

BLJVI-Adminlstered

The number of acres disturbed during drilling operations

would be 1,342 acres based on 400 wells, which is the

number ofwells predicted to be drilled during the 20-year

analysis period.

State of Montana

The number of acres disturbed during drilling operations

would be 4,551 acres based on 891 new wells predicted

for the 20-year analysis period in the Powder River and

Billings RMP areas. The conventional wells in Blaine,

Park, and Gallatin counties will be based on historical

drilling for those counties. The RFD for the State of

Montana for conventional wells under this alternative is

the same as Alternatives B, C, D, and E.
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Development Potential

The devclo[iment potential for federal oil and gas in each

county is described in the text that follows.

Big Horn County

CBM

Based on the review of unexplored coal areas in Big Horn

County, there would be 20 to 64 exploration wells drilled

on minerals under BLM jurisdiction. Approximately 16 to

44 of these wells would have production potential and

4 to 20 wells would be drilled and abandoned. The only

disturbance would be for the access road and well pad.

Conventional

The county has potential for five to 30 additional wells to

be drilled on minerals under BLM jurisdiction in the next

20 years, based on historical drilling rates.

Carbon County

CBM

Based on the unexplored coal areas in the county, the

BLM could permit the drilling of approximately 24 to

72 wells under this alternative. Sixteen to 48 of these

wells would have the potential to be productive, and 8 to

24 wells will be drilled and abandoned. There would be

no pipelines or production facilities for these wells. The

only disturbance would be for the access road and well

pad.

Conventional

Carbon County has potential for 10 to 45 additional wells

to be drilled on minerals under BLM jurisdiction in the

next 20 years, based on historical drilling rates.

Carter County

CBM

No CBM wells are projected to be drilled under this

alternative in the county.

Conventional

The county has potential for 1 to 6 additional wells to be

drilled on minerals under BLM jurisdiction in the next

20 years, based on historical drilling rates.

Custer County

CBM

Based on the unexplored coal areas in the county, the

BLM could permit the drilling of from 20 to 64 wells

under this allemati\e. Sixteen to 44 of these wells would

have the potential to be productive, and four to 20 wells

will be drilled and abandoned. There would be no

pipelines or production facilities for these wells. The only

disturbance would be for the access road and well pad.

Conventional

The county has potential for one to three additional wells

to be drilled on minerals under BLM jurisdiction in the

next 20 years, based on historical drilling rates.

Gallatin County

CBM

No CBM wells are projected to be drilled in this county

on minerals under BLM jurisdiction with this alternative.

Golden Valley County

CBM

No CBM wells are projected to be drilled in this county

on minerals under BLM jurisdiction with this alternative.

Conventional

The count)' has potential for one to six additional wells to

be drilled on minerals under BLM jurisdiction in the next

20 years, based on historical drilling rates.

Musselshell County

CBM

Based on the unexplored coal areas in the county, the

BLM could permit the drilling of 10 to 40 wells under

this alternative. From eight to 30 of these wells would

have the potential to be producti\ e. and two to 1 wells

will be drilled and abandoned. There would be no

pipelines or production facilities for these wells. The only

disturbance would be for the access road and well pad.
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Conventional

The county has potential for 20 to 90 additional wells to

be drilled on minerals under BLM jurisdiction in the next

20 years, based on historical drilling rates.

Park County

CBM

There are no CBM wells projected to be drilled in this

county on minerals under BLM jurisdiction with this

alternative.

Powder River County

CBM

Based on the unexplored coal areas in the county, the

BLM could permit the drilling of from 20 to 80 wells

under this alternative. Sixteen to 60 of these wells would

have the potential to be productive, and four to 20 wells

will be drilled and abandoned. There would be no

pipelines or production facilities for these wells. The only

disturbance would be for the access road and well pad.

Conventional

The county has potential for one to three additional wells

to be drilled on minerals under BLM jurisdiction in the

next 20 years, based on historical drilling rates.

Rosebud County

CBM

Based on the unexplored coal areas in the county, the

BLM could permit the drilling of 12 to 48 wells under

this alternative. Eight to 32 of these wells would have the

potential to be productive, and four to 16 wells will be

drilled and abandoned. There would be no pipelines or

production facilities for these wells. The only disturbance

would be for the access road and well pad.

Conventional

The county has potential for 10 to 40 additional wells to

be drilled on minerals under BLM jurisdiction in the next

20 years, based on historical drilling rates.

MINERALS APPENDIX
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Stillwater County

CBM

Based on the unexplored coal areas in the county, the

BLM could permit the drilling of six to 24 wells under

this alternative. Four to 1 8 of these wells would ha\ e the

potential to be productive, and two to six wells will be

drilled and abandoned. There would be no pipelines or

production facilities for these wells. The only disturbance

would be for the access road and well pad.

Conventional

The county has potential for three to 12 additional wells

to be drilled on minerals under BLM jurisdiction in the

next 20 years, based on historical drilling rates.

Sweet Grass County

CBM

Based on the lack of known coal reserves in the county,

no CBM wells are expected under this alternative.

Conventional

The county has potential for one to six additional wells to

be drilled on minerals under BLM jurisdiction in the next

20 years, based on historical drilling rates.

Treasure County

CBM

Based on the unexplored coal areas in Treasure County,

the BLM could permit the drilling of two to four wells

under this alternative. Up to two of these wells would

have the potential to be productive, and up to two wells

will be drilled and abandoned. There would be no

pipelines or production facilities for these wells. The only

disturbance would be for the access road and well pad.

Conventional

The county has potential for one to three additional wells

to be drilled on minerals under BLM jurisdiction in the

next 20 years, based on historical drilling rates.
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Wheatland County

CBM

There are no CBM wells projected to be drilled on

minerals under BLM jurisdiction in the county.

Conventional

The county has potential for one to three additional wells

to be drilled on minerals under BLM jurisdiction in the

next 20 years, based on historical drilling rates.

Yellowstone County

CBM

Based on the unexplored coal areas in the county, the

BLM could permit the drilling of two to six wells under

this alternative. Up to three of these v\ells would ha\ e the

potential to be productive, and up to three wells will be

drilled and abandoned. There would be no pipelines or

production facilities for these wells. The only disturbance

w ould be for the access road and well pad.

Conventional

The county has potential for five to 1 5 additional wells to

be drilled on minerals under BLM jurisdiction in the next

20 years, based on historical drilling rates

RFD Conclusion

CBM

During the life ofthe plan, it is estimated that the number

ofCBM exploration wells that may be drilled throughout

the two RMP areas w ould range from a Iov\ of 1 20 v\ ells

to a high of 400 wells on BLM-administered minerals.

CBM drilling would be allowed but there would be no

production (from federal wells). This means the permits

would be for drilling and testing but no production. There

would be no pipelines or power-lines or any production

facilities installed at any of the federal CBM wells. There

would be no discharge of produced water allowed from

any of the federal CBM wells. This would result in

approximately 400 acres ofdisturbance for the 400 w ells

(0.25 acre/location and 0.75 acre/access road).

State development under this scenario would include

previously appro\cd CBM wells at the C.\ Ranch and

additional exploration wells. The CX Ranch could drill

up to 325 wells, of which 250 could be developed for

production. An additional 200 exploration well permits

would be issued to operators to investigate the likelihood

ofCBM development throughout the state.

Powder River RMP Area

During the life of the plan, it is estimated that the number

of CBM wells that may be drilled in the Powder River

RMP area would range from a low of 60 wells to a high

of 240 wells on BLM-administered minerals. CBM
drilling would be allowed but there would be no

production (from federal wells). This means the permits

would be for drilling and testing but no production. There

would be no pipelines or power-lines or any production

facilities installed at any of the federal CBM w ells. There

would be no discharge of produced water allowed from

any of the federal CBM wells. This would result in

approximately 240 acres ofdisturbance for the 240 wells

(0.25 acre/location and 0.75 acre/access road).

Billings RMP Area

During the life of the plan, it is estimated that the number

ofCBM wells that may be drilled throughout the Billings

RMP area would range from a low of 50 w ells to a high

of 160 wells on BLM-administered minerals. CBM
drilling would be allowed but there would be no

production from Federal wells. This means the permits

w ould be for drilling and testing but no production. There

would be no pipelines, power-lines, or any production

facilities installed at any ofthe federal CBM wells. There

would be no discharge of produced water allowed from

any of the federal CBM wells. This would result in

approximately 160 acres ofdisturbance for the 160 wells

(0.25 acre location and 0.75 acre'access road).

Conventional Oil and Gas

Based on the .Assumptions listed at the beginning of this

section, the number ofcon\ entional oil and gas w ells that

could be drilled on BLM administered minerals would

range from a low of 60 to a high of 260 wells. No
estimates of disturbance were made for conventional

wells.

Powder River RMP Area

The RFD estimates that 15 to 60 of these wells would be

drilled on minerals under BLM jurisdiction. Most of these

wells w ould be drilled in or near the existing fields.

Billings RMP Area

The RFD estimates that 45 to 200 conventional wells are

to be drilled on minerals under BLM jurisdiction. Most of

these wells w ould be drilled in or near the existing fields.
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Reasonably Foreseeable

Future Actions-

Alternative A
The RFFA predictions tor Alternative A were developed

using the same general assumptions as the RFD.

Forest Service—Administered

Currently, the Custer National Forest, Ashland Ranger

District, is not open for oil and gas leasing. Alternative A
assumes that similar management would continue, no

leases would be issued, and no wells drilled.

Crow Reservation

CBM

Although there is a considerable amount of known coal

reserves on the reservation, it is assumed that the Crow

Tribe of Indians would not develop any CBM under this

alternative.

Conventional

The Reservation has potential for ten to twenty additional

wells to be drilled on Tribal minerals in the next 20 years,

based on historical drilling rates.

Northern Cheyenne Reservation

CBM

Although there is a considerable amount of known coal

reserves on the reservation, it is assuined that the

Northern Cheyenne Tribe would not develop any CBM
under this alternative.

Conventional

Based on historical drilling rates it would appear that no

conventional oil or gas wells would be developed on the

reservation under this alternative.
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REASONABLY FORESEEABLE DEVELOPMENT-
Alternatives B, C, D, and E

Assumptions

CBM

The following assumptions were used to calculate the

number of wells to be drilled, the number of in-field

compressors, and the number of sales compressors

required:

• The coal volume for each county was taken from

published sources such as the RMPs. For the RMPs.

all tonnages are based on in-place coal with

development potential defined as beds 5 feet thick or

greater, with a 15:1 or less stripping ratio, and

500 feet of overburden or less. This gives a greater

tonnage than actual limits currently used by the

mining industry in the area, where stripping limits

seldom exceed 200 feet of overburden or a ratio

of 6:1. Tonnage calculations are based on

1,770 tons/acre-foot. For the Northern Cheyenne

Reservation, the coal volumes from the USGS and

U.S. Bureau of Mines reports is based on very

limited data. The coal volumes for the Crow
Reservation from the USGS and U.S. Bureau of

Mines report were based on more extensive data.

The coal tonnages in the RMPs include strippable

coal, which may or may not contain producible

methane in economic quantities

• The gas content per ton used to calculate the quantity

of gas from sub-bituminous coal was 74 standard

cubic feet per ton (SCF/ton) and came from studies

by the USGS (Professional Paper 1625-A). The gas

content for bituminous coal used to calculate the

quantity was (450 SCF/ton) and came from a paper

by Campen and Gruber ( 1 99 1).

• The spacing for the CBM wells would be one well

per 80 acres per coal seam. The spacing was

assumed after discussions with the MBOGC, as well

as our understanding that Wyoming will be using

this spacing (as a general rule) for CBM wells.

• Three coal seams would be developed per 80 acres.

Another way of saying this is there would be three

wells per pad in each 80 acres.

• One field compressor would service 24 CBM wells.

The area of disturbance would be 0.5 acres.

• One sales compressor could handle 10 field

compressors. The area of disturbance would be

0.5 acres.

• Each CBM well would produce .3 BCF of gas.

• Where the wells would be located in the counties

was based on either the Montana Coal Occurrences

from the USGS open file report OF 96-92, the

RMPs, or information from the U.S. Bureau of

Indian Affairs (BIA).

• No predictions were made based on distances to coal

outcrops, thickness of individual coal seams, or

thickness of overburden to coals. This infomiation

will be used by companies to place individual wells.

• The coal in each county did not include the coal on

the Indian reservation in that specific county. The

coal (from USGS and U.S. Bureau of Mines reports)

on each Indian reservation resulted in a number of

wells being drilled on each reservation.

• The RED assumed that areas of lignite would not

have economic production of methane so no wells

were forecasted in those areas. We are not aware of

any companies or individuals that are currently

pursuing the testing of lignite for gas. With the

present technology, it is unlikely that industry will be

able to produce commercial amounts of gas from

lignite within Montana, for the reasonably

foreseeable future.

• The number ofCBM producing wells in each county

would be approximately 90 percent ofthe total CBM
wells projected for that county.

• The number of CBM dry holes would be

approximately 10 percent of the total CBM wells

projected for that county.

• A 0.5-mile gathering line would be buried from the

CBM well to the field compressor. The width of

disturbance would be 15 feet. Multiple flowlines

would be laid in the same trench from a well pad

with more than one CBM well. Whenever possible,

these lines would be placed in the access road to the

wells. This would result in 0.9 acres of disturbance

per line.

• There would then be steel lines going from each

gathering field compressor to the sales compressor.

There would be 2 miles of these steel lines per field
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compressor. The width of disturbance would be

25 feet. This would result in 6 acres of disturbance

per line.

• The lines w ould go from the sales compressor to the

sales lines. These would be high-pressure steel lines.

There would be no more than 60 miles of these high-

pressure steel lines per county. The width of

disturbance would be 25 feet. This would result in

3 acres of disturbance per mile of sales line.

• The estimates for CBM wells did not take into

account variations in topography, which could have

a significant impact to actual placement and numbers

of wells.

• The rate of development for 20 years was based on

the industry projection of October 1 8, 2000. The

projected rate is shown in Figure MIN-4. The rate of

abandonment is presented in Figure MIN-5.

• For purposes of planning, the State of Montana

would consider other counties, such as Blaine,

Gallatin, or Park, which may have coal resources.

Conventional Wells

• Wells drilled to date in each county were taken from

Dvvights well data.

• The number of wells drilled to date was divided by

80 years, which is an approximation of how long

exploration has been ongoing.

- This number was multiplied by one quarter

(.25), then multiplied by 20 years for the low

estimate of drilling for the next 20 years.

The number was multiplied by 20 years to

calculate a high level of drilling for the next 20

years.

• The wells drilled on each reservation were counted

in the total for each county.

• The percentage of dry holes for each county is based

on the overall historical percentage ofnon-producing

wells (71 percent), compared to the total wells

drilled per county.

• The acres disturbed per well will be the same as

shown in alternative A.

Development Potential

The development potential for CBM and conventional

wells for all owners is described in the text that follows.

Big Horn County

CBM

Based on the volume of coal in these areas. Big Horn

County could support from 2,500 to 7,000 CBM wells.

Approximately, half of these wells (1,250 to 3,500)

would be drilled on minerals imder BLM jurisdiction.

Producing CBM wells would range from 2,200 to

6,300 wells. Most of the wells in Big Horn County would

be in the southeastern portion of the county. There would

be from 100 to 250 field compressors. The number of

sales compressors estimated for Big Horn County would

be from 10 to 25. This level of production would require

gathering and sales lines to be constructed. From 1 ,450 to

4,200 miles ofplastic, low-pressure gathering lines would

be needed. These lines would be laid in the travel routes

to the wells and follow the roads to the field compressors.

From 200 to 500 miles of low-pressure steel lines would

be laid from the field compressors to the sales

compressors. No more than 60 miles of sales lines would

be laid to the main transmission lines. The sales lines

would probably go north toward the main WBI pipeline

or south to main lines in Wyoming.

Conventional

The county has potential for 50 to 200 additional wells to

be drilled in the next 20 years, based on historical drilling

rates. From 3 to 1 5 of these wells would be drilled on

minerals under BLM jurisdiction.

Blaine County

CBM

An area of identified coal exists near Chinook where it is

estimated that five to 1 CBM wells could be drilled, and

of these, five to 10 wells would be producing. This would

result in one field compressor and up to one sales

compressor. Three to 7 miles of plastic, low-pressure

gathering lines would be needed. These lines would be

laid in the travel routes to the wells, and would follow the

roads to the field compressors. One to 2 miles of low-

pressure steel lines would be laid from the field

compressors to the sales compressors. No more than

20 miles of sales lines would be laid to the main

transmission lines.

Conventional

During the past 5 years, 134 conventional wells were

drilled in the county. The county produces a significant

portion of the non-associated gas produced in Montana,

therefore the gas infrastructure is present. The RED
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estimates from 150 to 500 conventional wells to be

drilled in the next 20 years. Forty to 120 of these wells

would be drilled on minerals under BLM jurisdiction.

Most of these wells would be drilled in the existing

fields.

Carbon County

CBM

The coal in Carbon County varies from Tertiary Ft.

Union (sub-bituminous) to the Cretaceous Eagle

(bituminous). The Eagle coal can contain more gas per

ton than the Ft. Union coals. Based on the coal volumes

and gas content, 1 50 to 400 wells could be drilled. Thirty

to 60 of these wells would be drilled on minerals under

BLM jurisdiction. From 135 to 360 producing CBM
wells mostly would be located near the identified coal

fields. The number of wells would require from five to 1

5

field compressors and one to two sales compressors.

Ninety to 240 miles of plastic, low-pressure gathering

lines would be needed. These lines would be laid in the

travel routes to the wells and would follow the roads to

the field compressors. Ten to 30 miles of low-pressure

steel lines would be laid from the field compressors to the

sales compressors. There would be no more than 60 miles

of sales lines laid to the main transmission lines.

Conventional

Based on historical drilling, it is estimated that 50 to

200 wells would be drilled in the next 20 years. From

10 to 40 of these wells would be drilled on minerals

under BLM jurisdiction. Some of these would be wildcat

wells, but the majority would probably be associated with

the existing fields.

Carter County

CBM

CBM wells are not predicted to be drilled in Carter

County because of the nonexistence of bituminous or

sub-bituminous coals.

Conventional

Based on historical drilling rates, we anticipate 25 to

1 00 wells to be drilled in the next 20 years. Ten to 40 of

these wells would be drilled on minerals under BLM
jurisdiction.

Custer County

CBM

Based on the estimated quantity of coal, 1 00 to 300 wells

will need to be drilled; of these, 90 to 270 would be

producing wells. The CBM development would occur in

the southwestern comer of the county. Twenty to 70 of

these wells would be drilled on minerals under BLM
jurisdiction. This many wells would require from five to

10 field compressors and one to two sales compressors.

Additional pipelines would have to be built. Sixty to

180 miles of plastic, low-pressure gathering lines would

be needed. These lines would be laid in the tra\el routes

to the wells and follow the roads to the field compressors.

Ten to 20 miles of low-pressure steel lines would be laid

from the field compressors to the sales compressors. No
more than 60 miles of sales lines would be laid to the

main transmission lines.

Conventional

Based on historical drilling rates, we estimate from 1 5 to

60 wells will be drilled in the next 20 years. Five to 1 5 of

these wells would need to be drilled on minerals under

BLM jurisdiction.

Gallatin County

CBM

Based on the estimates of coal volume, five to 15 wells

will be drilled; of these, five to 10 would be producing

wells. This would require one in-field compressor and

may require one sales compressor depending on where

the wells are located in the county. There is one gas sales

line going through the north part of the county. Three to 7

miles of plastic, low-pressure gathering lines would be

needed. These lines would be laid in the travel routes to

the wells and would follow the roads to the field

compressors. Additionally, 1 to 2 miles of low-pressure

steel lines would be laid from the field compressors to the

sales compressors. No more than 20 miles of sales lines

would be laid to the main transmission lines.

Conventional

Based on historical drilling activity, it is anticipated that

one to five wells would need to be drilled in the next

20 years. None of these wells would be drilled on

minerals under BLM jurisdiction.
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located in the county, so it is assumed that the gas would

be compressed to sales pressure.

No CBM wells are anticipated to be drilled in Golden

Valley County.

Conventional

Based on historical drilling activity, it is anticipated that

10 to 30 wells would be drilled in the county over the

next 20 years. Most of these will probably be near the

existing fields. One or two of these wells would be drilled

on minerals under BLM jurisdiction.

Musselshell County

CBM

Based on the estimates of coal in the county, it is

projected that 60 to 150 wells would be drilled, and of

these, there would be from 50 to 140 producing wells.

Five to 20 of these wells would be drilled on minerals

under BLM jurisdiction. These wells would require from

two to five in-field compressors and one sales

compressor. No gas sales lines run through the county.

Thirty to 100 miles of plastic, low-pressure gathering

lines would be needed. These lines would be laid in the

travel routes to the wells and follow the roads to the field

compressors. Five to 10 miles of low-pressure steel lines

would be laid from the field compressors to the sales

compressors. No more than 60 miles of sales lines would

be laid to the main transmission lines.

Conventional

It is estimated that 100 to 350 wells will be drilled in the

county in the next 20 years. Ten to 40 of these wells

would be drilled on minerals under BLM jurisdiction.

Park County

CBM

It is estimated that 10 to 25 CBM wells would be drilled

in Park County, and of these, there would be 10 to

20 producing wells. These would require one field

compressors and no sales compressor. There also would

be from 7 to 17 miles of plastic, low-pressure gathering

lines needed. These lines would be laid in the travel

routes to the wells and follow the roads to the field

compressor. One to 2 miles of low-pressure steel lines

would be laid from the field compressors to the sales

compressors. There is a compressor station currently

Conventional

Based on historical activity, an estimated one to 10 wells

will be drilled in the next 20 years. None of these wells

would be drilled on minerals under BLM jurisdiction

Powder River County

CBM

Based on the coals present in Powder River County, it is

estimated that 2,300 to 6,700 CBM wells could be drilled.

From 1,150 to 3,350 of these wells would be drilled on

minerals under BLM jurisdiction. There would be 2,070

to 6,030 producing CBM wells, which would require 1 00

to 250 field compressors, and 10 to 25 sales compressors.

There is a transmission line in the southeastern part of the

county but more pipelines would have to be built to

gather and transport the potential gas that could be

produced from this many wells. From 1,380 to 4,000

miles of plastic, low-pressure gathering lines would be

needed. These lines would be laid in the travel routes to

the wells and follow the roads to the field compressors.

Two hundred to 500 miles of low-pressure steel lines

would be laid from the field compressors to the sales

compressors. There would be no more than 60 miles of

sales lines laid to the main transmission lines.

Conventional

Based on historical drilling rates, it is anticipated that

80 to 300 conventional wells would need to be drilled in

the county over the next 20 years. Thirty to 100 of these

wells would be drilled on minerals under BLM
jurisdiction.

Rosebud County

CBM

Based on the coal estimates for Rosebud County, the

RFD projects 1,000 to 2,800 CBM wells will be drilled.

From 500 to 1,400 of these wells would be drilled on

minerals under BLM jurisdiction. There would be from

900 to 2,500 producing CBM wells, which would require

approximately 40 to 1 00 field compressors and from five

to 10 sales compressors. From 600 to 1650 miles of

plastic, low-pressure gathering lines would be needed.

These lines would be laid in the travel routes to the wells

and follow the roads to the field compressors. Eighty to

200 miles of low-pressure steel lines would be laid from

the field compressors to the sales compressors, and there
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would be no more than 60 miles of sales lines laid to the

main transmission lines. There is one gas sales line that

runs through the county south of Forsyth. The CBM
development would occur in the southern and eastern half

of the county.

Conventional

Based on historical drilling rates in the county, the RFD
projects 50 to 300 wells to be drilled over the next

20 years. Five to 50 of these wells would be drilled on

minerals under BLM jurisdiction.

Stillwater County

CBM

The RFD projects 300 to 700 CBM wells to be drilled in

the county. Fifteen to 35 of these wells would be drilled

on minerals under BLM jurisdiction. These would most

likely be drilled in the vicinity of the existing coal field.

From 270 to 630 would be producing CBM wells. This

w ould require 1 to 25 field compressors and one to three

sales compressors. One hundred and eighty to 420 miles

of plastic, low-pressure gathering lines would be needed.

These lines would be laid in the travel routes to the wells

and follow the roads to the field compressors. Twenty to

50 miles of low-pressure steel lines would be laid from

the field compressors to the sales compressors. No more

than 30 miles of sales lines would be laid to the main

transmission lines.

Conventional

Based on historical drilling rates, the RFD projects 25 to

100 conventional wells will be drilled in the next

20 years. Two to 5 of these wells would be drilled on

minerals under BLM jurisdiction.

Sweet Grass County

CBM

There are no known coal reserves in the county and

therefore, no CBM wells are anticipated for Sweet Grass

Count)'.

Conventional

Based on historical drilling rates, the RFD projects that

five to 20 conventional wells will be drilled in the next

20 years. Up to 1 of these wells would be drilled on

minerals under BLM jurisdiction.

Treasure County

CBM

Based on the estimated coal volume in this counr\', the

RFD projects that 10 to 25 CBM wells could be drilled.

One to 2 of these wells would be drilled on minerals

under BLM jurisdiction. There would be eight to

22 producing CBM wells, which would require 1 to 2 in-

field compressors and 1 sales compressor. Five to

15 miles ofplastic, low-pressure gathering lines would be

needed. These lines would be laid in the tra\ el routes to

the wells and would follow the roads to the field

compressors. One to 2 miles of low-pressure steel lines

would be laid from the field compressors to the sales

compressors. No more than 10 miles of sales lines would

be laid to the main transmission lines.

Conventional

Based on historical drilling rates, the RFD projects one to

1 conventional wells will be drilled in the next 20 years.

None of these wells would be drilled on minerals under

BLM jurisdiction.

Wheatland County

CBM

No CBM wells are projected to be drilled in Wheatland

County.

Conventional

Based on historical drilling rates, the RFD projects five to

1 5 conventional wells will be drilled in the next 20 years.

None of these wells would be drilled on minerals under

BLM jurisdiction.

Yellowstone County

CBM

Based on the identified coal, there could be fi"om 50 to

1 50 CBM wells drilled in the next 20 years. One to 10 of

these wells would be drilled on minerals under BLM
jurisdiction. There would be 40 to 140 producing CBM
wells in the county, which would require from two to five

field compressors and one sales compressor. Twenty five

to 90 miles of plastic, low-pressure gathering lines w ould

be needed. These lines would be laid in the tra\ el routes

to the wells and would follow the roads to the field

compressors. Five to 10 miles of low-pressure steel lines

would be laid from the field compressors to the sales
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compressors. No more than 10 miles ofsales lines would

be laid to the main transmission lines.

Conventional

Based on historical drilling in the county, there could be

from 25 to 100 wells drilled in the county in the next

20 years. None of these wells would be drilled on

minerals under BLM Jurisdiction.

RFD Conclusion

CBM
During the life of the plan, it is estimated that the number

of CBM wells that may be drilled throughout the five

study areas would range from a low of 1 0,000 to a high of

18.300—of which 2,975 to 8,450 would be drilled on

BLM-administered minerals. There would be from

8,500 to 16,500 producing CBM wells, ofwhich 2,500 to

7,500 would be BLM administered. For a graphical

presentation of these predictions, refer to Map 4-1 in

Chapter 4 of this EIS. Table MIN-1 at the end of this

section presents the RFD Expanded Development

Scenario in numerical form.

These wells would require 250 to 700 field compressors,

and 25 to 70 sales compressors. From 3,900 to

11,200 miles of plastic, low-pressure gathering lines

would be needed. These lines would be laid in the travel

routes to the wells and would follow the roads to the field

compressors. Five hundred to 1 ,400 miles of low-pressure

steel lines would be laid from the field compressors to the

sales compressors, and approximately 480 miles ofsales

lines would be laid to the main transmission lines. This

would result in 22,500 to 74,000 acres of disturbance.

Powder River RMP Area

During the next 20 years, it is estimated that the number

ofCBM wells that may be drilled throughout the Powder

River RMP area, would range from a low of 5,400 to a

high of 15,600. The number of wells drilled each year

would range from 200 to 1,100. There also would be

4,800 to 13,400 producing CBM wells, which would

require 200 to 550 field compressors and 20 to 55 sales

compressors. From 3,200 to 8,900 miles of plastic, low-

pressure gathering lines would be needed. These lines

w ould be laid in the travel routes to the wells and would

follow the roads to the field compressors. From 400 to

1,100 miles of low-pressure steel lines would be laid

from the field compressors to the sales compressors.

Approximately 290 miles ofsales lines would be laid to

the main transmission lines. This would result in

24,400 to 73,600 acres of disturbance.

Billings RMP Area

During the next 20 years, it is estimated that the number

ofCBM wells that may be drilled throughout the Billings

RMP area, would range from 100 to 2,600. There would

be 100 to 2,350 producing CBM wells, which would

require 5 to 100 field compressors and 1 to 10 sales

compressors. One hundred to 1 ,600 miles of plastic, low-

pressure gathering lines needed. These lines would be

laid in the tra\ el routes to the wells and would follow the

roads to the field compressors. From 10 to 200 miles of

low-pressure steel lines would be laid from the field

compressors to the sales compressors. Approximately

170 miles of sales lines would be laid to the main

transmission lines. This would result in 350 to

18.400 acres of disturbance.

Blaine County

The RFD estimates three to 10 CBM wells could be

drilled. This would result in one field compressor and up

to 1 sales compressors. There would be from 2 to 7 miles

of plastic, low-pressure gathering lines needed, which

would be laid in the travel routes to the wells and follow

the roads to the field compressors. From 1 to 2 miles of

low-pressure steel lines would be laid from the field

compressors to the sales compressors. No more than

20 miles of sales lines would be laid to the main

transmission lines. This would result in 75 to 100 acres of

disturbance.

Park County

Ten to 25 CBM wells would be drilled in Park County.

These wells would require 1 field compressor and no

sales compressor. Seven to 1 7 miles of plastic, low-

pressure gathering lines would be needed. These lines

would be laid in the travel routes to the wells and would

follow the roads to the field compressor. One to 2 miles

of low-pressure steel lines would be laid from the field

compressors to the sales compressors. Presently, there is

a compressor station located in the county so it is

assumed that the gas would be compressed to sales

pressure at the compressor station. This would result in

40 to 100 acres of disturbance.

Gallatin County

Based on the estimates of coal volume, it is anticipated

that five to 15 wells would be drilled. This would require

1 field compressor, and may require 1 sales compressor

depending on where the wells are located in the county.

There is one gas sales line going through the north part of

the county. Three to 10 miles of plastic, low-pressure

gathering lines would be needed. These lines would be
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laid in the travel routes to the wells and would follow the

roads to the field compressors. Froml to 2 miles of low-

pressure steel lines would be laid from the field

compressors to the sales compressors. No more than 20

miles of sales lines would be laid to the main

transmission lines. This would result in 80 to 1 20 acres of

disturbance.

Conventional Oil and Gas

Based on the assumptions listed at the beginning of this

section, the number of conventional oil and gas wells that

could be drilled would range from 700 to 2,850. The

number of wells drilled each year would range from five

to 15 in each of the 17 counties if the wells were

distributed equally among the counties. No estimates of

disturbance were made for conventional wells.

Powder River RMP Area

The RFD estimates that 300 to 1,300 conventional wells

would be drilled in the next 20 years in the Powder River

RMP area. Seventy to 300 of these wells would be drilled

on minerals under BLM jurisdiction. Most of these wells

would be drilled in or near the existing fields.

Billings RMP Area

The RFD estimates that 240 to 925 conventional wells

would be drilled in the next 20 years in the Billings RMP
area. Twenty-five to 100 of these wells would be drilled

on minerals under BLM jurisdiction. Most of these wells

would be drilled in or near the existing fields.

Blaine County

The RFD estimates that 150 to 500 conventional wells

would be drilled in Blaine County in the next 20 years.

From 32 to 127 of these wells would be drilled on

minerals under BLM jurisdiction. Most of these wells

would be drilled in the existing fields.

Park County

Based on historical activity, it is estimated that two to

eight wells will be drilled in Park County in the next

20 years. None of these wells would be drilled on

minerals under BLM jurisdiction

Gallatin County

Based on historical drilling activity, it is anticipated that

from one to six wells would be drilled in Gallatin County

in the next 20 years. None of these wells would be drilled

on minerals under BLM jurisdiction.

Reasonably Foreseeable

Future Actions-

Alternatives B, C, D, and E

The RFFA predictions for Alternative B, C, D, and E

were developed using the same general assumptions as

the RFD. However, the coal tonnages for the Indian

reservations is based on the thickest coals (coals over

20 feet thick).

Development Potential

The development potential for CBM and conventional

wells for all ov\ners on the Crow Reservation. Northern

Cheyenne Reservation and the Custer National Forest is

described in the text that follows.

Ashland District, U.S. Forest

Service

CBM

Coal resources are primarily concentrated in the southern

portion of the district. Otter Creek and the Tongue River

drainages have eroded or exposed many of the coal

zones. Based on the coal resources, the RFFA predicts

that approximately 200 wells may be drilled over

20 years. This would result in approximately 400 acres of

long-term disturbance.

Crow Reservation

CBM

Based on the identified coal resources within the

reservation, 1,400 to 4,000 CBM wells could be drilled;

of these. 1.300 to 3.600 would be producing wells. The

wells would probably be located in the eastern portion of

the Crow Reservation. This would require from 50 to

150 field compressors and from five to 15 sales

compressors. Eight hundred to 2.400 miles of plastic,

low-pressure gathering lines would be needed. These

lines would be laid in the travel routes to the wells and

would follow the roads to the field compressors. One
hundred to 300 miles of low-pressure steel lines would be

laid from the field compressors to the sales compressors.

No more than 60 miles of sales lines would be laid to the

main transmission lines. This would result in 7.000 to

12,000 acres of disturbance.
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Conventional

Based on historical drilling rates, 10 to 50 conventional

wells could be drilled in the next 20 years.

Northern Cheyenne Reservation

CBM

Based on coal resources, 1,400 to 4,000 CBM wells could

be drilled on the reservation; of these, there would be

1,300 to 3,600 producing wells. The wells would most

likely be located along the southern boarder of the

reser\'ation and extend from the western to the eastern

boundaries. This would require 50 to 150 field

compressors, and from five to 15 sales compressors.

Eight hundred to 2,400 miles of plastic, low-pressure

gathering lines would be needed. These lines would be

laid in the travel routes to the wells and would follow the

roads to the field compressors. From 100 to 300 miles of

low-pressure steel lines would be laid from the field

compressors to the sales compressors. There would be no

more than 60 miles of sales lines laid to the main

transmission lines. This would result in 7,000 to

12,000 acres of disturbance.

Conventional

Based on historical drilling rates, one to five conventional

wells could be drilled on the reservation in the next

20 years.
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CUMULATIVE PROJECTS EVALUATED
Compliance with the National Environmental Protection

Act (NEPA) requires analysis of cumulative effects for

each alternative. Cumulative effects on the environment

are those that result from the incremental impacts of an

alternative when added to the other past, present and

reasonably anticipated fiiture actions, regardless of who
undertakes those actions. In analyzing cumulative effects

from this project, it will be important to understand the

incremental impacts from other past, present, and future

actions planned for the RMP areas. However, not every

project can be included in the analysis or the result could

become cumbersome; thus, providing decision makers

with extraneous information. Therefore, the importance

of scoping cannot be overstressed because it provides the

initial opportunity to identify boundaries for a meaningful

analysis. The cumulative effects study approach is

defined by discussing the Study Area Delineation (spatial

boundary); past, present, and future projects that meet a

minimum criteria of magnitude as to add to the

cumulative effect and time frame for the analysis and is

discussed in the conclusions section of each alternative.

Study Area Delineation

The planning area for BLM is the Billings RMP area

(10,791,964 acres) and the Powder River RMP area

(8,567,125 acres). Acre estimates are for all land within

the RMP's regardless of ownership, federal, state or

private. The state planning area is statewide with

emphasis on the BLM planning area and Blaine

(2,71 1,407 acres). Park (1,788,816 acres), and Gallatin

(1.683,586 acres) counties. The combination of the two

RMP areas and three counties amounts to appro.ximately

25 million acres.

The study area proposed for the environmental impact

statement (EIS) RMP is exceptionally large and limits the

type of analyses that can be included in the subject

analysis. It is important to note that the objective of the

cumulative analysis is not to perform the perfect analysis,

but to select projects that would be appropriate to the

subject analysis and aid in the selection of a preferred

alternative. With this in mind, the objective is not to

make an attempt to choose all projects throughout the

entire state of Montana that might add to the cumulative

effect of either BLM's or the state's action. This extreme

is simply not practical; however, if the thought is more

focused, cumulative impact analysis could be chosen on a

practical level. Cumulative impacts that might affect

other resources are not considered as regionally

extensive, the projects/activities to consider may be

different. For example, groundwater impacts would be

limited to the general area of CBM production. This

w ould also be the case with soils, agriculture and grazing,

cultural and paleontological resources, geology and

minerals, Indian trust assets, socioeconomics, and others.

Other than air quality related impacts (including \isual)

and surface and ground water influences from Wyoming
CBM development, BLM believes the proposed study

area is appropriate for this plan and is consistent w ith

other BLM plans. Using this approach, combined with

the general knowledge of the area, consideration of a

study area that is essentially the Powder River Basin is

appropriate. We are, however, limited to some extent in

what can be considered and must strive to choose those

areas and projects and activities that are truly applicable

to the process.

As such, the cumulative analysis for this EIS will

emphasize impacts from oil and gas industry-related

projects within the project study area and appropriate

adjacent areas, depending on the resource being analyzed.

The cumulative analysis also considered impacts from the

largest foreseeable non-oil and gas industry

developments. Activities and projects of sufficient

magnitude that may result in cumulative impacts to the

environment include natural gas and oil production;

surface coal mining; railroads; highways; water storage

reservoirs; power plants; potential wildfires; and effects

from CBM development in Wyoming, the Ashland

Ranger District and on the Crow and Northern Cheyenne

reservations. Map MlN-2 indicates the locations of

projects included in the cumulative effects analysis.

A discussion of each project or type included in the

cumulative effects analysis follows.

Natural Gas and Oil Production

Impacts from conventional natural gas and oil production

are addressed in the Impactsfrom Management Common
to All Alternatives discussion under the individual

resource topic section of the Impacts From Management

Specific to Each Resource and Alternative . The impacts

from conventional oil and gas development are consistent

with the BLM's 1994 Final Oil and Gas EIS RMP Plan

Amendment to the Billings, Powder River, and South

Dakota RMPs, and the state's 1989 Oil and Gas Drilling

and Production in Montana Final EIS.
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MIN-2: Location Map of Cumulative Effects Projects With CBM Emphasis Area
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Surface Coal Mining

There arc currently 1 2 active surface mines in the state,

ranging from 10 acres to nearly 25,000 acres. A total of

approximately 6 1 ,000 acres are currently pemiittcd in the

state. Approximately 32,000 acres of the 61,000 acres

permitted have been disturbed and 15,000 of these

disturbed acres have been backfilled, graded, topsoiled,

and pennanently seeded to reclamation standards (OSM
199S).

Several mines are present in and around the CBM
emphasis area. They include operating mines, mines

undergoing expansion, reclamation of older mines, and

future planned mines. Mines that are generally located

within the Powder River Basin and have a potential to

add to the cumulative impact include the Spring Creek,

Decker, Big Sky, Rosebud, and Absaloka. These mines

are located in three general areas: the Spring Creek and

Decker mines are in southeast portion of Big Horn

County just east of the Crow Reservation; the Absaloka

mine is located just outside the northeastern comer of the

Crow Reservation in Big Horn County; and the Rosebud

and Big Sky mines are located near Colstrip, Montana,

just north of the Northern Cheyenne Reservation.

Table MIN-2 shows the average annual production of

each mine in the emphasis area along with environmental

data for permitted acres, disturbed acres, and backfilled

and re-topsoiled acres.

In addition to the quantities identified in the

Table MIN-2, the Spring Creek and Rosebud mines have

each applied for permits to expand their permitted surface

acreage by approximately 2,500 acres and 1,500 acres.

MINERALS APPENDIX
Cumulative Projects Evaluated

respectively. The Montana Department of Environmental

Quality (MDEQ) expects both permits to be approved

before the end of 2001 (Bohman 2001 ). Approximately

32,900 acres remain to be disturbed by mining operations

during the next 20 years. This estimate is based on

current activities and foreseen future developments.

Surface water quality within the vicinity of the coal mines

is impacted by increased sediment load resulting from

increased erosion during mining. This is mitigated by the

use of sediment settling ponds and the vegetating of

overburden and topsoil storage areas. The discharge of

groundwater pumped from mine pits may also affect

surface water depending on the quality of groundwater

within the mine vicinity and the quantity of groundwater

discharged. Much of the groundwater pumped from the

mine pits is stored and used to control dust on roads,

truck and train car loading areas, and the mine face. In

some instances, mining activities require the diversion of

streams or drainage areas that are within the area to be

mined. Approximate original topography, including

stream channels and drainage areas, are restored during

mine reclamation activities. All mines are required to

monitor their discharges and obtain Montana Pollution

Discharge Elimination System permits. The majority of

discharges are related to storm responses with the

exception of the Decker mines, which has a permit for a

regular discharge of 4.5 cubic feet per second into the

Tongue River.

Impacts to groundwater resources resulting from surface

coal mine activities are usually related to drawdown and

quality issues from backfilled spoils. Coal beds are

among the most dependable and utilized aquifers in

TABLE MIN-2
SURFACE MINES WITHIN THE CBM EMPHASIS AREA
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eastern Montana, because of their fracture-related

transmissiv ity and lateral continuity. Adjacent portions of

these aquifers discharge water into the mining pit. which

requires that it be pumped-off resulting in the lowering of

the water levels within aquifers adjacent to the mine. The

area affected and the distance from the mine affected

depends on the particular aquifer characteristics of the

area, presence of faults, rates of surface water and

precipitation recharge, and other factors, and will vary

depending on the location of the mine. Groundwater

wells, springs, and surface streams within the area can be

impacted by the lowered water levels. Those located

nearest the mine experience the greatest impact. In the

mining areas near Colstrip and Decker, coal aquifers have

shown drawdown as much as 75 feet and a radius of

impact up to 4 miles (Wheaton and Metesh 2001). The
resulting total area of groundwater impact from coal

mines is calculated to be 366,000 acres. The rate at which

water levels recover varies between mining regions, but

normally requires more than 20 years (Wheaton and Van
Voast 1998).

Overburden replaced in the mine pits during reclamation

is approximately inverted from its original orientation.

The mineral content of these near-surface unsaturated and

weathered rock layers used in typical overburden affect

the groundwater quality within the area of the reclaimed

mines. The resulting poor water quality is present for

many years after mining is completed. Elevated levels of

sodium, magnesium, calcium, bicarbonate, chlorides, and

sulfates are possible, as well as increased total dissolved

solids (TDS). Dissolution of these salts causes increases

in TDS concentrations in the spoils aquifers that have

been observed at levels 50 percent to 200 percent greater

than the adjacent bedrock aquifers (Wheaton and Van
Voast 1998). With time, some sites return to pre-mining

quality; however, the impacts to water quality may be

everlasting at other sites where soluble salts are

continuously generated by weathering and oxidation.

Coal Mine Impacts on Air Quality

Coal mines have an effect on air quality within the region

surrounding the surface operations. Air pollutant

emissions data are available for five surface coal mines

within the emphasis area; three are in Big Horn County

(Absaloka, Spring Creek, and Decker mines), and U\o are

in Rosebud County (Big Sky and Rosebud mines).

Table MrN-3 shows the a\erage air pollutant emissions

from the mines within the emphasis area. Volatile organic

compounds (VOCs) shown in the table would also

include any fugitive methane vented from the mines.

Future impacts also would be realized from opening new
mines, expanding existing mines, and installing power

generation plants at existing coal mines.

Highways

There are no current proposals for new highways within

the CBM emphasis area. It is assumed that several

secondary highways, state routes, and county roads will

undergo some form of repair, resurfacing, widening, or

extension during the course of CBM development.

Currently, a list of proposed road improvements within

the CBM emphasis area is not available for analysis and

quantification. These activities, however, would subject

the adjacent lands to impacts associated with linear

construction and surfiice disturbances. For the purposes

of this analysis, we are assuming that 250 miles of

existing road would be improved over the next 20 years.

TABLE MIN-3
AVERAGE AIR POLLUTANT EMISSIONS FROM SURFACE MINES WITHIN THE EMPHASIS

AREA (TONS/YEAR)

Source PM,„' CO' NO, SO, VOCs'

Existing Coal Mines (5)—Avg/Mine 412.1 323.4 290.2 56.5 18.8

Notes: This table summarizes the impacts to air quality from surface mining sources within the emphasis area

(MDEQ— 1999 Air Quality Monitoring Data). Values were obtained from 1999 Toxic Release Inventory for the

State of Montana.

'PM —Particulate matter that is less than or equal to 10 microns in size.

-CO—Carbon monoxide

^N02—Nitrous oxides

^^802—Sulftir dioxide

^VOCs—Volatile organic compounds
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Water Storage Reservoirs

The Tongue River flows about 100 miles from its

headwaters in Wyoming's Bighorn Mountains to the

Tongue River Reservoir. The reservoir is approximately

8 miles long and 1 inile wide, with an average depth of

20 feet, and was completed in 1940. Water leaving the

north end of the reservoir flows about 190 miles,

northeasterly, until it reaches its confluence with the

Yellowstone River at Miles City.

The reservoir was enlarged in 1999. at the request of the

Department of Natural Resources and Conservation

(DNRC), Northern Cheyenne Tribe, and the U.S. Bureau

of Reclamation. The enlargement included the

reconstruction of the dam and disturbance of 157 acres.

The disturbance included aggregate mining, roads,

staging areas, and railroad layout areas, some of which

have been reclaimed. As a result of the enlargement, the

reservoir capacity was increased by 1 3,000 acre-feet, the

surface water level raised by 4 feet, and the surface area

expanded by some 400 acres to nearly 3,615 acres.

Power Generation Plants

Five existing power generation plants are located within

the CBM emphasis area, and all are coal-fired. Four are

located in Rosebud County near the coal mine area and

one is located in Billings. The resource area most affected

by the burning of coal to produce electrical power is air

quality. Air quality data from all five power generation

plants are available. Table MIN-4 summarizes the

impacts to air quality from these plants within the

emphasis area, according to the MDEQ 1 999 Air Quality

Monitoring Data.

There are plans to construct a coal gasification power

plant in Hardin, Montana. The plant would be retrofitted

MINERALS APPENDIX
Cumulative Projects Evaluated

into an existing manufacturing facility, resulting in

reduced surface disturbances. It is understood the plant

plans to use approximately 500,000 tons of coal per year

supplied by the Absaloka mine, 20 miles east of Hardin.

Additional information regarding the coal gasification

process, estimated emission levels, and the power

generation process is not available at this time.

Other power plants maybe envisioned due to the

electrical industry's deregulation and the increased

demand nation wide. Some of these plants may find it

advantageous to locate in Montana near a source of coal

or natural gas; however, no new plants were presented to

the DEQ for permitting at the time of new data cut-off,

June 2001.

Wildfires

The BLM Fire Management Program suppresses

wildfires and uses prescribed fires to achieve land

management objectives. Nationally, 63 percent of

wildfires are caused by lighting and the remaining

37 percent by human activities. The average wildfire

consumes approximately 370 acres, but the acreage can

more than double in severe years that have drought, high

winds, or above normal lightning.

Prescribed fires are carefully planned to remove old,

woody vegetation, prepare areas for reseeding, or reduce

the natural accumulation of dead vegetation. They make

room for growth of more nourishing forage for livestock

and wildlife, and are often designed to bum a mosaic

pattern, leaving patches to serve as cover for some

wildlife species. The average prescribed fire covers

150 acres of land. Based on previous RMPs, it is

estimated that 25 wildfires would occur per year in the

plarming area. The fires would range in size frorn 1 /4 acre

TABLE MIN-4

AVERAGE AIR POLLUTANT EMISSIONS FROM FIVE MAJOR SOURCES WITHIN THE EMPHASIS
AREA

(TONS/YEAR)

Source PM,„' CO' NO2 SO, VOCs'

Existing Power Plants (5)—Avg/Plant 55.0 453. 5036.2 3065.5 54.1

Note: Values were obtained from 1999 Toxic Release Inventory for the State of Montana.

'PM|o—Particulate matter that is less than or equal to 10 microns in size

'CO—Carbon monoxide

'NO2—Nitrous oxides

''SO:—Sulfur dioxide

'VOCs—Volatile organic compounds
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to 1,000 acres. Surface disturbances caused from fire

lines would average 3 acres per fire or a total of 75 acres

per year.

Wyoming CBM Production

CBM production in Wyoming is concentrated in the

Powder River Basin. CBM resources of the Powder River

Basin are more extensively developed in Wyoming than

in Montana. Most of the surfece area of the basin is

located in Wyoming, w ith 92 percent of the coal volume

located in the Powder River basin lying within Wyoming
(Ellis et al.. 1999). The CBM development in Wyoming
has the potential to impact water resources in Montana

through the drawdown of groundwater within coal seam

aquifers that extend from Wyoming north into Montana

and by the discharge of CBM-produced waters in

Wyoming to surface waters that flow north into Montana.

The potential magnitude of the impact to Montana water

resources from Wyoming CBM production is tied to the

RFD of CBM in Wyoming. Projections for the RED of

CBM in the Wyoming portion of the Powder Rner basin

adjacent to Montana have been the subject of recent BLM
reports.

CBM development in Wyoming has the potential to cause

substantial impacts in Montana to surface water quality

and groundwater resources. The Wyoming DEQ and the

Montana DEQ have adopted an interim memorandum of

cooperation on limiting discharge to watersheds that

extend into Montana, the probability of future agreements

is tentative.

The Coalbed Methane Project Final EIS (Wyodak EISj

(BLM 1999b) projected 6,000 CBM wells in the Buffalo

Field Office Area. The water model, done as part of the

EIS, estimated an average production rate of 12 gpm per

CBM well. This level of development was estimated to

result in an increase of approximately 1.1 percent

(452 cfs to 457 cfs) in the average flow volume of the

Powder River at Moorhead, Montana (BLM 1999b), and

an increase ofapproximately 50 percent (22 cfs to 33 cfs)

in the average flow volume in the Little Powder River at

the Weston station, which is located approximately

20 miles south of the Wyoming/Montana border. These

increases are based on yearly averages. However, during

low-flow periods, the Powder River flow volume could

be increased by more than 800 percent as a result of the

discharge ofCBM-produced waters. Flow volumes in the

Little Powder River would consist entirely ofdischarged

CBM-produced waters (BLM 2001b).

The quality of CBM produced water from individual

wells in the Wyoming portion of the PRB shows

considerable variability (Rice et al, 2000); water quality

parameters such as SAR vary from approximately 5 to

over 30 and TDS varies from approximately 250 million

gallons per liter (mg'L) to more than 2000 mg L.

Watershed averages in Wyoming also show variation

(BLM, 1999b.); water quality parameters such as SAR
vary from an average of 17 in the Powder River

Watershed to 9 in the Little Powder River w atershed. As

CBM development continues in Wyoming, these average

water quality parameter values may change. Surface

water quality would be affected by CBM w ater discharge,

with yearly average SAR values increasing from 4.0 to

4. 1 m the Powder River and from 6.0 to 7.5 in the Little

Powder River. Impact to the quality of water within the

Powder River during low-flow periods is expected to

increase water quality concentrations for compounds

common to CBM produced water, including increases in

the SAR from values that could be as low as 1 up to

approximately 17. During low-flow periods in the Little

Powder River, SAR is expected to increase from

approximately 6.5 to an estimated value ofapproximately

9. The Wyoming EIS (BLM. 1999b.) did not address

potential impacts to the Tongue River from discharge of

CBM-produced waters within Wyoming. Howe\er, it is

expected that impacts of similar magnitude to those

predicted for the Powder and Little Powder could occur.

Following the release of the Wyodak EIS (BLM 1999),

the BLM has reassessed the RFD for the Wyoming
portion of the Powder River Basin and has issued a new

RFD (BLM 2001a). This more recent reasonably

foreseeable development study by the BLM indicates that

the total number ofCBM wells in the Wyoming portion

of the Powder River Basin may approach 50.000 wells

(BLM 2001a). An EIS using this level of development is

in progress, but some extrapolations can be made from

the existing EIS. This level of development represents an

increase of more than 8 times the number ofCBM wells

included in the 1999 Wyodak EIS. and if realized, could

have a corresponding increase in impact on the quantity

and quality of surface water in Montana's Pov\der Ri\er

Basin watersheds in temis of annual a\ erage measures

and especially during periods of low-tlow or base-flow.

However, actual impacts will be dependant upon the

manner in which discharges are managed with respect to

CBM development in Wyoming.

Rivers within the Wyoming portion of the PRB show

considerable seasonal variation in terms of flow volume

and water quality. The flow volume in the Powder River

ranges from a maximum of 1 .400 cubic feet per second

(cfs) to a minimum of 0.5 cfs. Water quality also varies

because flow volume contains varying amounts of

meteoric water added to the base-flow contributed by

groundwater. If CBM water discharge rates are

essentially constant throughout the year, resultant flows

in the ri\ er would vary depending upon the ratio ofCBM
discharge to natural river flow. Impacts to the Powder
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River would include a 9 percent increase in tiic annual

average flow volume (450 els to 500 cfs), as well as an

increase in the annual average SAR value to 5.2. Impacts

during natural low-flow periods, however, would cause

the river to flow at rates 70 times normal with SAR
values in excess of 1 7.

Annual average flow within the Little Pow der River with

the impact of CBM discharge water is extrapolated to

increase from 22 cfs to 92 cfs and a resultant SAR of 9.

Depending on how CBM-dischargcs are managed in

Wyoming, these flow rates and water qualities eould be

maintained during traditionally low-flow periods when

the river is normally often dry.

Impacts to the Tongue River drainage are not included m
the Wyodak EIS, however, impacts to surface water

quantity and quality resulting from the increase in the

number of CBM wells and the resultant increase in the

volume of CBM water discharged in Wyoming are

possible. The Upper Tongue River watershed is currently

the site of CBM production and it is expected that more

development would occur. Impacts to the Tongue River

in Montana are expected to be commensurate with

impacts to the Powder and Little Powder Rivers by

Wyoming CBM production. These impacts would result

in increases in surface water quantity and decreases in

quality. This could result in 3 to 5 times more water

entering Montana and an increase in SAR from 0.7 to 5.

This is important because Tongue River water quality is

the highest in the PRE and the river feeds the Tongue

River Reservoir.

Groundwater resources in Montana could also be

impacted froin CBM production in Wyoming. CBM-
producing wells in northern Wyoming would cause a

drawdown of coal aquifers on adjacent land, with

groundwater drawdown possibly extending northward

into Montana. Groundwater computer modeling for the

Wyodak EIS indicates that the 5-foot drawdown level

could extend up to 18 miles from the edge of production,

given a I2-gpm per well rate of water withdrawal (BLM
1999). The modeling values are based on assumptions

made regarding the known geology of the Wyoming
portion of the basin, which field data has shown to differ

from the Montana portion of the basin. The Wyoming
coal seams that have been developed are deeper and

thicker than the seams in Montana. In addition, the

1 2-gpm water production value for the state was a "snap-

shof derived from current production data at a single

point (1997) early in the life of the PRB CBM play. The

20-year average rate of 2.5 gpm for Montana was derived

from carefully organized data from a single CBM field

considering production trends with time. Nonetheless,

both the 12 gpm and the 2.5 gpm rates are projections

that may need to be monitored and refined over time as
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CBM development proceeds. Given these groundwater

modeling results and related assumptions, ifCBM fields

were located in Wyoming adjacent to the border with

Montana, this could affect groundwater levels for a

distance of up to 18 miles into Montana, assuming the

parameters used in the Wyoming computer model are

applicable to this area of Montana. Drawdown impacts of

this magnitude would result in impacts to private lands,

the Crow Indian Reservation, state-owned lands, and

federal lands controlled by BLM.

CBM Development on Indian

Reservations and tlie Ashland

Ranger District

The development of CBM resources on the Crow and

Northern Cheyenne reservations and on the Ashland

Ranger District is assumed to take place during the next

20 years and is therefore included in the cumulative

effects analysis. The RED estimated that 1,400 to

4,000 wells could be developed on each reservation and

50 to 200 wells on the Ashland Ranger District. The

impacts associated with this development would be

similar to the impacts described within each of the

resource topics per alternative and adjusted for

magnitude. Of course, the land disturbances, wildlife,

cultural and paleontological, visual, social economic,

recreational, air quality, soils, and special status species

impacts described for those resources would be

experienced on the reservations and on the Ranger

District. The surface and groundwater quality impacts

would be felt on the reservations and on the District but

they would also contribute to changes in the watersheds

into which the flow.
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Land Management Agency-Approved Natural Resource

Mitigation Measures

Mitigation measures are restrictions on lease operations, planning area. The wording of the mitigation measure

which are intended to minimize or avoid impacts to may be modified or additional measures may be

resources or land uses from oil and gas activities. The developed to address specific conditions. Mitigation

mitigation measures listed in Table MIN-5 would be measures would be included as appropriate to address

applied to permits, leases or approvals granted by the site-specific concerns during all phases of CBM
land management agency. The list is not all inclusive, but development,

presents the mitigation measures most often used in the

TABLE MIN-5
MITIGATION MEASURES THAT WOULD BE APPLIED

AS APPROPRIATE TO MINIMIZE IMPACTS

Mitigation Measure BLM TLMD

Disturbed areas resulting from any construction will be seeded following the BLM
seeding policy, state guidance or surface owner's requirements. Depending on X
surface ownership seeding is usually required during the fall or late spring.

To the extent practicable, vegetation will be preserved and protected from

construction operations and equipment except where clearing operations are required

to conduct oil and gas operations, such as for roads, well pads, pipelines, power X
lines, utility lines, and structures. Clearing of vegetation will be restricted to the

minimum area needed for construction and equipment.

Temporary and permanent access roads will be avoided on south-facing slopes ^
within big game winter range, where practicable.

To the maximum extent practicable, all maintenance yards, field offices, and staging

areas will be arranged to minimize disturbance to trees, shrubs, and other native X
vegetation.

Topsoil removed by construction activities will be stockpiled for reclamation.

Sensitive habitat areas will not be used for topsoil storage.

The planting of grasses, forbs, trees, or shrubs beneficial to wildlife will follow the

BLM seeding policy. When needed, BLM will require installation of erosion and

sedimentation control measures, such as riprap, erosion mats, mulch, bales, dikes or X
water bars. Riprap material and placement must be approved by the appropriate

agency.

Erosion control and site restoration measures will be initiated as soon as a particular

area is no longer needed for exploration, production, staging, or access. Disturbed X
areas will be recontoured to provide proper drainage.

Topsoil piles may be required to be seeded following the BLM seeding policy. X

All above-ground electrical poles and lines will be raptor-proofed to avoid

electrocution following the criteria and outlined in the Avian Power Line Interaction

Committee (APLIC) (1994) and APLIC (1996). (APLIC 1994. Mitigating Bird

Collisions with Power Lines: The Slate of the Art in 1994. Edison Electric Institute,

Washington D.C. 78 pp.; APLIC 1996, Suggested Practices for Raptor Protection on

Power Lines. Edison Electric Institute. Washington, D.C. 128 pp.).
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TABLE IVIIN-S

MITIGATION MEASURES THAT WOULD BE APPLIED
AS APPROPRIATE TO MINIMIZE IMPACTS

X

X

Mitigation Measure BLM TLMD

Conduct three nesting habitat surveys for mountain plover in suitable habitat

between May 1 and June 15. Surface use may be deleted in accordance with 43 CFR X
3101.1-2.

The Surface Management Agency is responsible for assuring that the leased lands

are examined to determine if cultural resources are present and to specify mitigation

measures. Guidance for application of this requirement can be found in NTL-MSO-
85-1.

Cuts and fills for new roads will be sloped to prevent erosion and to facilitate

revegetation.

It is the responsibility of the operator to control noxious weeds on lands disturbed in

association with oil and gas lease operations. Lease-associated weed control

strategies, when required by BLM, are to be coordinated with any involved surface

owners and local weed control boards. A pesticide-use proposal must be prepared,

and reviewed and approved by BLM prior to any herbicide application on lands

disturbed by federal oil and gas lease operations. A pesticide application record must

be within 24 hours after completion of application of herbicides. Additional

measures may be required to prevent the spread of noxious weeds.

Activities such as stream crossings that could directly impact sensitive or protected

fish species will be undertaken during non-spawning periods for these species. In the

unlikely event that multiple, sensitive, or protected fish species with back-to-back

spawning periods are present in the same stream reach, one of the following options

will be exercised. These options include selecting a nearby, alternative stream

crossing site that does not provide suitable spawning habitat for the fish species of

concern; using a nearby, existing stream crossing over the channel to avoid instream

disturbances; or using shore-based equipment to position and extend the pipeline or

other item (e.g., temporary bridge) across the stream, thereby avoiding in-channel

activities.

Operators must develop a Spill Prevention Control and Countermeasures plan to deal

with accidental spills, the plan would include the strategic placement of berms and

dikes.

The road ditches would be flat bottomed and "V" ditches would not be allowed.

Place water turn outs where appropriate to lessen the water impacts upon the ditches.

X

X
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TABLE MIN-5
MITIGATION MEASURES THAT WOULD BE APPLIED

AS APPROPRIATE TO MINIMIZE IMPACTS

Mitigation Measure BLM TLMD
Prior to surface disturbance on slopes over 30 percent, an engineering reclamation plan

must be approved by the authorized officer. Such plan must demonstrate how the

following will be accomplished:

• Site productivity will be restored.

• Surface runoff will be adequately controlled.

• Off-site areas will be protected from accelerated erosion, such as rilling,

gullying, piping, and mass wasting.

• Water quality and quantity will be in conformance with state and Federal

water quality laws.

• Surface-disturbing activities will not be conducted during extended wet

periods.

• Construction will not be allowed when soils are frozen.

Surface occupancy and use is prohibited within existing coal leases with approved ^
mining plans.

Surface occupancy and use is prohibited w ithin riparian areas, 100-year flood plains

of major rivers, and on water bodies and streams.

Surface use is prohibited from December 1 to March 31 within cnicial winter range

for wildlife. This stipulation does not apply to the operation and maintenance of X
production facilities.

Surface use is prohibited from April 1 to June 15 within established spring calving

range for elk. This stipulation does not apply to the operation and maintenance of X
production facilities.

Surface occupancy is prohibited in the designated Bighorn Sheep Range. X

Surface occupancy and use is prohibited within % mile of grouse leks. X

Surface use is prohibited from March 1 to June 1 5 in grouse nesting habitat within

2 miles of a lek. This stipulation does not apply to the operation and maintenance of X
production facilities.

Surface use is prohibited from March 1 - August 1, within Vi mile of raptor nest sites

which have been active within the past 2 years. This stipulation does not apply to the X
operation and maintenance of production facilities.

Surface occupancy and use is prohibited within 'A mile of designated reservoirs and

fisheries.

The "Draft Guidelines for Oil and Gas Activities in Prairie Dog Ecosystems

Managed for Black-footed ferret Recovery" (FWS, 1990) will be used as appropriate

to develop site-specific conditions of approval to protect black-footed ferret

reintroduction and recovery. Specific conditions of approval will depend on type and

duration of proposed activity, proximity to occupied ferret habitat, and other site-

specific conditions.

X
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TABLE MIN-5

MITIGATION MEASURES THAT WOULD BE APPLIED
AS APPROPRIATE TO MINIMIZE IMPACTS

Mitigation Measure BLM TLMD

Prior to surface disturbance, prairie dog colonies and complexes 80 acres or more in

size will be examined to determine the absence or presence of black-footed ferrets.

The findings of this examination may result in some restrictions to the operator's

plans or may even preclude use and occupancy that would be in violation of the

Endangered Species Act (ESA) of 1973. The lessee or operator may, at their own

option, conduct an examination on the leased lands to determine if black-footed

ferrets are present, or if the proposed activity would have an adverse effect, or if the X
area can be cleared. This examination must be done by or under the supervision of a

qualified resource specialist approved by the Surface Management Agency (SMA).

An acceptable report must be provided to the SMA documenting the presence or

absence of black-footed ferrets and identifying the anticipated effects of the proposed

action on the black-footed ferret and its habitat. This stipulation does not apply to the

operation and maintenance of production tacilities.

Surface occupancy and use is prohibited within V2 mile of known bald eagle nest

sites which have been active within the past 7 years and within bald eagle nesting X
habitat in riparian areas.

Surface occupancy and use is prohibited within 1 mile of identified peregrine falcon ^
nesting sites.

Surface occupancy and use is prohibited within Vi mile of known ferruginous hawk ,.

nest sites which have been active within the past 2 years.

Surface occupancy and use is prohibited within 'A mile of wetlands identified as ^
piping plover habitat.

Surface occupancy and use is prohibited within 'A mile of wetlands identified as „
interior least tern habitat.

Surface occupancy and use is prohibited within sites or areas designated for y
conservation use. public use. or sociocultural use.

Surface occupancy and use is prohibited within designated paleontological sites. X

Surface occupancy and use is prohibited within developed recreation areas and ^
undeveloped recreation areas receiving concentrated public use.

All surface-disturbing activities, semipermanent and permanent facilities in VRM
Class II, areas may require special design, including location, painting, and ^
camouflage, to bend with the natural surroundings and meet the visual quality

objectives for the area.

Geophysical exploration for oil and gas will not be allowed in the East Pryor ^
Mountains, and Petroglyph Canyon areas of the Billings RMP area.

Geophysical exploration for oil and gas will be allowed on designated roads and

trails with restrictions in the Battle Butte. Finger Buttes, and Reynolds Battlefield X
areas of the Powder River RMP area.
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TABLE \IIN-5

MITIGATION MEASURES THAT WOULD BE APPLIED
AS APPROPRIATE TO MINIMIZE IMPACTS

Mitigation Measure BLM TLMD

Underground explosives for geophysical exploration for oil and gas exploration will

not be allowed in the Bridger Fossil area of the Billings RMP area. Other

geophysical exploration methods for oil and gas will be allowed at Bridger Fossil if X
the method will not damage the paleontology resource. If monitoring indicates fossil

damage as a result of geophysical activity, it will no longer be allowed.

Geophysical exploration for oil and gas will not be allowed on the significant

cultural resource sites of the Castle Butte and Stark Site areas of the Billings RMP
area. Geophysical exploration will be allowed (surface methods and vibroseis) in the

remainder of the ACEC.

In the sensitive plant areas of the Meeteetse Spires of the Billings RMP area.

geophysical exploration for oil and gas will not be allowed by any method. On the

remaining area of the Meeteetse Spires, geophysical exploration will be accessed by X
air only. Exploration will be shot holes and above-ground shots. Vibroseis will not

be allowed.

Lessee shall notify and obtain approval from the Department's Taist Land

Management Division (TLMD) prior to constructing well pads, roads, power lines,

and related facilities that may require surface disturbance on the tract. Lessee shall

comply with any mitigation measures stipulated in TLMD's approval.

Prior to the drilling of any well, lessee shall send one copy of the well prognosis,

including Form 22 "Application for Permit" to the Department's Trust Land

Management Division (TLMD). After a well is drilled and completed, lessee shall

send one copy of all logs run. Form 4A "Completion Report", and geologic report to

TLMD. A copy of Form 2 "Sundry Notice and Report of Wells" or other appropriate X
Board of Oil and Gas Conservation form shall be sent to TLMD whenever any

subsequent change in well status or operator, is intended or has occurred. Lessee

shall also notify and obtain approval from the TLMD prior to plugging a well on the

lease premises.

Issuance of this lease in no way commits the Land Board to approval of coal bed

methane production on this lease. Any coal bed methane extraction wells would X
require subsequent review and approval by the board.

The TLMD will complete an initial review for cultural resources and, where

applicable, paleontological resources of the area intended for disturbance and may
require a resources inventory. Based on the results of the inventory, the TLMD may X
restrict surface activity for the purpose of protecting significant resources located on

the lease premises.

The lessee shall be responsible for controlling any noxious weeds introduced by

Lessee's activity on State-owned land and shall prevent or eradicate the spread of those X
noxious weeds onto land adjoining the lease premises.

The lessee is responsible to pay for all damages, including penalties and charges

assessed by the USDA-CFSA on CRP lands, as a result ofdrilling and production on the

tract. All damages will be assessed by and paid directly to the TLMD.
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TABLE MIN-5
MITIGATION MEASURES THAT WOULD BE APPLIED

AS APPROPRIATE TO MINIMIZE IMPACTS

Mitigation Measure BLM TLMD

This lease includes areas that may be environmentally sensitive. Therefore, if the

lessee intends to conduct any activities on the lease premises, the lessee shall submit

to TLMD one copy of an Operating Plan or Amendment to an existing Operating

Plan, describing in detail the proposed activities. No activities shall occur on the X
tract until the Operating Plan or Amendments have been approved in writing by the

Director of the Department. TLMD shall review the Operating Plan or Amendment

and notify the lessee if the Plan or Amendment is approved or disapproved.

After an opportunity for an informal hearing with the lessee, surface activity may be

denied or restricted on all or portions of any tract if the Director determines in writing X
that the proposed surface activity will be detrimental to trust resources and therefore not

in the best interests of the trust.

This tract contains navigable river beds. No surface occupancy is allowed within the

bed of the navigable river, abandoned channels, or on islands and accretions. In

addition, upon completion of a successful well, where river title is disputed, the lessee X
will file an interpleader action under Rule 22, M.R.Civ.P. in the Montana District Court

in which the leased lands are located for all acreage within the lease in which the title is

disputed. The lessee shall name all potential royalty claimants as defendants.

Lessee must contact the owner of the surface in writing at least 30 days prior to any X
surface activity. A copy of the correspondence shall be sent to TLMD.

No surface occupancy shall be allowed on this tract unless otherwise approved in X
writing by the Director of DNRC.

No surface occupancy shall be allowed on any portion of this tract which is indicated as ,,

right-of-way on the official highway plans on file at the Department ofTransportation in

Helena, Montana without prior written approval from TLMD.

It is the opinion of the TLMD that drainage is occurring on the land described in this ^
lease and that if a well is not drilled within two years after this lease is issued the

department will consider cancellation of the lease for failure to drill an offset well.

Prior to the cutting or removal of timber on these tracts for exploration or development ,,

related activities, the lessee shall acquire the approval of the appropriate TLMD area

office.

To protect wildlife during periods important to their survival, surface occupancy or

other activity shall be restricted from (date) through (date) of each year unless

otherwise authorized in writing by the TLMD. Dates are determined on a case-by-

case basis depending on the applicable species.

Potential wildlife conflicts have been identified for this tract. The TLMD will contact

the Montana Department of Fish, Wildlife, and Parks office in the area for advice on

alleviating any possible conflicts caused by lessee's proposed activities. Additional

mitigation measures may be required.
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TABLE MIN-5
MITIGATION MEASURES THAT WOULD BE APPLIED

AS APPROPRIATE TO MINIMIZE IMPACTS

Mitigation Measure BLM TLMD

Potential wildlife conilicls have been identified for this tract. The TLMD will contact

the U.S. Fish and Wildlife Service office in the area for ad\ice on alleviating any X
possible conflicts caused by lessee's proposed activities. Additional mitigation measures

may be required.

Wildlife species ofconcern have been identified on or near this tract. A survey in areas

of proposed activity may be required prior to disturbance. Identified species will be X
avoided, unless otherwise authorized by the TLMD. Additional mitigation measures

may also be required.

Any activity within 1/8 mile of the river, flood plain, or lake/reservoir on or adjacent to

this tract must be approved in writing by the TLMD prior to commencement. No Y
surface occupancy is allowed within the bed of the river, abandoned channels, the bed

of the lake/reservoir, or on islands and accretions associated with the river or

lake/reservoir.

No activity shall be allowed within 100 feet of any perennial or seasonal stream, pond. „
lake, prairie pothole, wetland, spring, reservoir, well, aqueduct, irrigation ditch, canal, or

related facilities without prior approval of the TLMD.

Due to unstable soil conditions on this tract and/or steep topography, surface use may be X
restricted or denied. Seismic activity may be restricted to poltershots.

Due to existing surface uses (such as center pivots, wheel lines, etc.) development on

this tract may be restricted.

Plant species of concern have been identified on or near this tract. A vegetation survey

in areas of proposed activity will be required prior to disturbance. Identified rare plant

species will be avoided, unless otherwise authorized by the TLMD.

A critical weed problem exists on this tract. Additional mitigation measures will be

required to prevent further spread of noxious weeds. The department may require such

measures as power washing of vehicles, car pooling, timing restrictions for seismic, etc.

to facilitate this prevention.

This tract contains biological weed-control sites which must be avoided unless

otherwise authorized by TLMD.

No surface occupancy of the cemetery site is permitted without written approval of

TLMD.

Wooded areas on this tract will be avoided unless otherwise authorized by the

TLMD.
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MONITORING APPENDIX

Introduction

For each resource, a series of items will be monitored.

Each item is evaluated by location, technique for data

gathering, unit of measure, and frequency and duration

of data gathering. When a duration is not specified, the

duration is for the next 20 years. The monitoring plan

states the event that will be evaluated and lists the key

resources that will be monitored. If an adverse impact

can be corrected by a management action within the

scope of this plan, the change will be implemented. If

the adverse impact can be corrected only by a

management action that is outside the scope of this plan

the Billings or Powder River Resource Management

Plans (RMPs), the management change will be a fonnal

amendment.

The Department ofNatural Resources and Conservation

(DNRC) Technical Advisory Committee (TAC) for the

Powder River Basin Controlled Groundwater Area has

proposed a groundwater monitoring plan for coal bed

methane (CBM) development. The monitoring

recommendations are incorporated into the monitoring

table. A complete copy of that plan is at the end of this

appendix.

The Bureau of Land Management (BLM), Fish and

Wildlife Service (FWS), and the State of Montana

(state) have developed a wildlife monitoring and

protection plan. It is located as an attachment to the

Wildlife Appendix.
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MONITORING APPENDIX
Effects of Coal Bed Methane Development on Water Resources

REGIONAL-SCALE MONITORING OF POTENTIAL EFFECTS
OF COAL BED METHANE DEVELOPMENT ON WATER

RESOURCES
Prepared by the Technical Advisory Committee for the Powder River Basin Controlled CJroundwater Area

Introduction

Coal bed methane (CBM) is released from coal seams

by pumping groundwater from coal seams to lower

ground water pressures. The coal seams targeted for

CBM development in the Powder River Basin

constitute important regional aquifers that provide

water for domestic, livestock, agricultural, and

industrial uses. Consequently, CBM production will

probably affect existing water uses in the Powder River

Basin, although the extent and magnitude of effects are

difficult to predict.

The Montana Board of Oil and Gas Conservation

(MBOGC) requires, through its Order No. 99-99, that

CBM producers submit field development plans that

include groundwater characterization and monitoring.

In addition to complying with existing MBOGC rules

for wildcat gas wells, CBM producers are required to

describe baseline hydrologic conditions, to inventory

existing wells and springs, to offer water mitigation

agreements to existing water users, and to monitor

water production and shut-in water pressures within

coal bed methane fields. Water mitigation agreements

must be offered for a minimum of one-half mile

(expanded to one mile in Mont. Code Ann. 85-2-521)

from CBM fields or greater distances if effects extend

father. The U.S. Environmental Protection Agency

(EPA) requires monitoring under permits for Class V
injection wells used to re-inject water produced during

CBM production. Specific requirements of Class V
injection permits may include monitoring of injection

pressure, injection rate and total volume at injection

wells, and ground water elevations in monitoring wells.

There are no clear regulatory requirements for

monitoring effects to ground water levels or spring

flows outside the one-mile minimum specified by

MBOGC or the area affected by Class V injection

wells. Groundwater monitoring conducted by CBM
producers within and near CBM fields, as required by

MBOGC or the U.S. EPA, will not reveal broad

regional effects. Therefore, regional-scale monitoring

needs to be conducted outside areas of potential CBM
development to allow potential effects to be evaluated

before, during, and after the period ofCBM production.

In addition, the spacing of monitoring sites and the

frequency of monitoring needs to be sufficient to

distinguish potential effects attributed to CBM
development from potential effects attributed to other

water users, and from ambient seasonal variations in

ground water levels and spring flows.

The purpose of this document is to establish design

criteria for a regional-scale monitoring program

intended to detect potential effects of CBM
development on existing water uses. The objectives of

the regional scale monitoring program are to

characterize baseline hydrologic conditions, detect

changes in ground water levels and flows from springs

attributable to CBM development, and verify recovery

of ground water levels after CBM development ends.

Regional-scale monitoring of wells and springs is

intended to augment and compliment field-scale

monitoring established under MBOGC Order No. 99-99

or EPA UIC Class V injection well permits.

Criteria for selecting locations and spacing for

monitoring sites, consisting of wells and springs, and

monitoring practices are proposed here to ensure that

long-term monitoring is sufficiently comprehensive to

detect effects that CBM development might have on

ground-water systems. Priorities are proposed to

coordinate monitoring with the pace of development

and the need to evaluate potential effects, and

recommendations are presented for implementing

monitoring and managing monitoring data. The criteria

and monitoring recommendations described below are

not meant as rigid rules, but rather are intended to guide

qualified personnel in selecting monitoring locations

and implementing monitoring that meet the objectives

stated above.

The BLM, at its discretion, will administer the regional-

scale monitoring program, while operators will be

responsible for all in-field monitoring. The BLM has a

commitment to maintaining the water monitoring of the

PRB region, similar to their continued (25+ years)

funding of the MBMG for coal mine water monitoring.

The BLM will also partner with operators for in-field

monitoring when federal gas is produced.
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Criteria and IVIonitoring

Practices

The portion of the Powder River Basin underlain by

coals of the Tongue River Member of the Fort Union

Fonnation is generally considered to have potential for

CBM development. Within this area, however, CBM is

less likely to be developed from coal seams with limited

thickness and ambient ground water pressures;

conditions that indicate limited potential for gas

production. These areas, located primarily within 2 to 5

miles of coal outcrops, should be targeted for

monitoring wells.

The Anderson-Dietz, Canyon, Wall, and Knobloch are

the four primary coal seams within the Tongue River

Member (Map 1). Separate monitoring sites located

within 5 miles of the outcrops of each of these coal

zones are proposed. Clusters of wells will be completed

in different coal zones where outcrop areas overlap and,

where present, springs will be monitored near each

monitoring site. Monitoring wells will need to be

completed in alluvial aquifers, in areas where water

from CBM production is discharged to surface

impoundments, or in selected sandstone aquifers within

coal outcrop areas orCBM fields (when not required by

MBOGC or the U.S. EPA). Springs that are current,

historical, or potential sources of water but located

away from established monitoring sites may also be

monitored.

The focus of overall monitoring of the potential effects

of CBM development will change as CBM fields

mature, and gas production declines and eventually

ends. Monitoring performed by CBM operators that is

required by MBOGC or the U.S. EPA, will gradually be

discontinued as portions and eventually ail of fields are

played out. Abandoned producing wells or monitoring

wells within CBM fields should be incorporated into

the regional monitoring program as field mature, in

order to effectively monitor post-production

groundwater recovery in affected areas.

The need for detailed information, and the cost of

installing monitoring wells and monitoring ground

water-levels and spring flows, will need to be balanced

to determine the ultimate spacing between monitoring

sites. At a minimum, one monitoring site will be located

in every township that lies within 5 miles of the outcrop

of a targeted coal. The uhimate spacing of monitoring

sites might be greater, depending on site-specific

conditions such as thickness of coal zone and

importance of coal or sandstone aquifers, and priorities

for monitoring outlined below.

Monitoring wells may be newly constructed wells,

existing monitoring or water supply wells, or

abandoned or transferred CBM production wells.

Ground-water levels in monitoring wells and flows of

springs w ill need to be measured monthly to obtain a

sufficient data record to characterize patterns of

seasonal changes in ground-water level or spring flows,

before the wells or springs can be effected by CBM
development. Typically two to three years of

monitoring record is desirable. Monitoring fi-equency

should be reduced once a sufficient record of baseline

conditions is established.

Priorities

The following priorities are proposed for initiating

monitoring and selecting monitoring well density and

frequency, to ensure that a regional ground water

monitoring program is established in advance of

anticipated CBM development and before potential

effects of CBM development can occur.

• Sequence ofCBMdevelopment—Areas most likely

to be affected by CBM development first are the

highest priority for initiating monitoring. CBM
development is expected to focus initially on the

Anderson-Dietz coal zone and. therefore,

monitoring near its outcrop should begin first.

Records of exploration wells, pipeline plans, and

identification of prospective coal zones can

provide more specific information regarding the

sequence ofCBM development.

• Extent ofwater use—Areas where water from coal-

beds is heavily used are high priorities for

monitoring. Within the general area of the

Anderson-Dietz outcrop, areas of concentrated

water use, such as the headwaters of Otter Creek,

will need immediate and more intensive

monitoring.

• Proximity to political boundaries—Monitoring

should be established along political boundaries,

specifically the Montana-Wyoming border and

reservation boundaries, in order to detect potential

effects from areas outside the regional monitoring

network.

• Sensitivity- or hydrogeologic setting—More
intensive monitoring will be necessary where

faulting or complex stratigraphy result in complex

hydrogeologic settings.

• Existing monitoring networks—Monitoring should

be re-established at monitoring wells near

operating coal mines and coal mining prospects
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studied in the past. New monitoring well

constaiction should focus on areas where wells are

not available.

• Lund or mineral ownership—Monitoring should be

conducted at sites with stable land and/or mineral

ownership. For example, federally owned land, or

other land with long-term access easements

provide more reliable long-term access for

monitoring.

Implementation and Data

Management
An important goal of the proposed regional monitoring

program is to ensure that all monitoring data collected

are made readily accessible to the public. The regional

monitoring program can, and probably will, be

conducted by more than one agency, with funding from

various sources. However, one agency or interagency

will need to coordinate or review all regional

monitoring activities in order to assure that monitoring

occurs where needed and to prevent duplication. Data

from field-scale monitoring pursuant to MBOGC
Order 99-99 and EPA UIC Class V injection well

permits will need to be managed similarly. A further

responsibility of the lead agency or group should be to

ensure that regional- and field-scale monitoring data are

compiled and made available to the public in the

Ground-Water Information Center (GWIC) and the

National Resource Information Systems (NRIS).

Summary of

Recommendations

A regional-scale monitoring program is necessary to

characterize baseline hydrologic conditions, to detect

potential effects resulting from CBM development, and

to verify recovery of ground water levels after the

period ofCBM development. The following constitutes

the main elements of a regional-scale monitoring

program that should accomplish these objectives:

• Monitoring is needed to augment and compliment

field-scale monitoring established under MBOGC
Order No. 99-99 and EPA UIC Class V injection

permits.

Groundwater levels need to be measured in wells

in coals and overlying or underlying sandstone

aquifers at locations near coal outcrops outside of

areas of prospective CBM development.

Groundwater levels need to be measured in wells

in alluvial aquifers in areas where water CBM
production is discharged to surface impoundments,

or selected sandstone aquifers within CBM fields.

Flows from springs need to be monitored when
they are near well monitoring sites or if they are

important water sources.

Groundwater levels need to be measured in

abandoned or transferred CBM wells as CBM
fields mature.

Monitoring sites need to be located in every

township near coal outcrops at a minimum.

Groundwater levels in wells and flows from

springs need to be measured monthly to

characterize ambient seasonal patterns.

Monitoring sites need to be established to ensure

that the regional monitoring program is

implemented in advance of localized CBM
development and, consequently, that potential

effects can be detected.

One oversight agency or interagency group

responsible for collecting and compiling

comprehensive and consistent data should

implement the proposed regional monitoring

program.

Monitoring data need to be compiled and made
available to the public through GWIC and NRIS.
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BI.M meets its trust responsibility to protect

American Indian trust resources and assets (trust

resources) by first considering the potential iinpact of

the proposed acti\ity on identified trust resources.

BLM then consults w ith the appropriate tribal

government to obtain their comments on potential

iinpacts to trust resources, along with possible

protective measures. BLM considers the tribal

government's comments and then determines what

measures would be required to protect trust

resources. BLM's decision has to consider, but not

necessarily defer to. the comments of the tribal

government on measures adequate to protect trust

resources.

The left hand column of the following table contains

mitigating measures for coal bed methane (CBM)
development that were proposed by the Northern

Cheyenne Tribe in a letter to BLM dated August 13,

2002. A copy of the complete letter is available from

the BLM. The column on the right contains the

measures BLM would use to protect tribal trust

resources, or to protect other area resource values of

importance to the Tribe. These mitigating measures

are part of Alternative E, the preferred alternative,

and would be imposed on operators at the APD
approval stage of development as needed on a

case-by-case basis; or followed by BLM on a

programmatic basis. The mitigation measures would

only be applied on those lands/minerals where BLM
has the authority. Some of the Tribe's mitigating

measures do not have corresponding mitigation

proposed by BLM due to limits in BLM authorities.

Such instances are noted in the table and remain as

mitigation options that may be undertaken by other

agencies involved in the permitting process.

CHE-1
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Part I, Natural Resources:

A. Protection of Reservation Groundwater

1 . Buffer Zone. An initial buffer zone of 1 4 miles will be

maintained around the Norlhem Cheyenne Resenation

exterior boundaries. This is the minimum necessary to

assure that Reservation groundwaters are not adversely

affected by off-Reser\ation CBM development.

If proposed dexelopment ofCBM resources is located in

aquifers with hydrologic connectivity to groundwater

resources of the Northern Cheyenne Reservation, the

following measures would be required:

The operator' would be required to determine the

potential for proposed field de\ elopment" to affect

Reservation groundwater when CBM production is

proposed.

The 14-mile buffer zone proposed by the Northern

Cheyenne Tribe would not be applied. This buffer zone is

based on a theoretical maximum drawdown radius

assuming uniform geologic and hydrologic conditions in

a 2D model. Groundwater modeling that accounts for

geologic faults, irregularities, and vertical leakage was

prepared for the Final EIS. The modeling predicts a

drawdown radius of 4 to 5 miles (in the Hanging Woman
Creek drainage). These results more accurately represent

anticipated site conditions and are consistent w ith the

Montana Department of Namral Resources (DNRC) and

Conservation, Water Resources Division, Technical

Advisory Committee (TAC) recommended minimum of

3-miles. This recommendation is in the TAC's guidance

document for meeting the requirements of the Montana

Board of Oil and Gas Conser\ation (MBOGC) Order No.

99-99 that requires an evaluation of pre-development

ground water conditions, plus monitoring and

evaluations, including procedures for monitoring and

reporting the effects ofCBM developinent on water

users.

Protection of Reservation groundwater would not rely on

a buffer zone. Instead, the operator would be required to

conduct geologic and hydrologic evaluations for CBM
production wells to be located in areas that may have

hydrologic connectivity with Reservation groundwater.

When the site-specific studies triggered by the

aforementioned criteria determine there w ould be an

effect to Reservation groundwater, the operator must

develop and apply measures to prevent the impact of

groundwater withdrawal and monitor the effectiveness of

such measures.
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Northern Cheyenne Tribe—Proposed Mitigation Bl.M Miti{;ation Measures Under Alternative E

3a. Slate-Authorized CBM Development within Buffer Zone.

If prior to the decision to proceed with federal development

CBM resources within the 14-inile buffer, the state

authorizes CBM development within the buffer, BLM and

other federal agencies will protect the Tribe's CBM
resource by funding a full characterization of Reservation

CBM resources and on-Reservation monitoring ofCBM
drainage.

The BLM recognizes its responsibility to protect tribal

trust resources and would take the appropriate action(s)

on a casc-by-case basis.

The BLM and the Technical Advisory Committee (TAC)
are developing a regional monitoring program. Part of

BLM's program during the fust year of groundwater

monitoring includes drilling, et|uipping, and testing

monitoring wells adjacent to the Crow and Northern

Cheyenne Reservations. The intent of the monitoring is

to establish baseline data in advance of development and

to detennine if there are CBM impacts to Tribal

resources. The Tribe, through its efforts with the USGS,
would also have baseline data through its current drilling

efforts. The USGS is installing 6 monitoring well clusters

along the southern Reservation boundary. The Tribe

could participate as a member of the TAC in order to be

involved in the process and provide recommendations for

mitigation measures. The guidance document developed

by the TAC within the Powder River Basin Controlled

Ground Water Area (PRBCGA) would assist CBM
operators in complying with the technical requirements

described in the PRBCGA Final Order and Montana

Board of Oil and Gas Conservation Order No. 99-99. The

PRBCGA Final Order identifies essential elements

necessary for detecting and mitigating impacts from

CBM development that needs to be addressed for

groundwater characterization and monitoring plans.

The BLM monitoring wells are being installed in nine

clusters distributed throughout the PRB, with well

clusters near the southern boundary of the Northern

Cheyenne Reservation in the Bull Creek and Dale Creek

drainages. The BLM plans to install additional

monitoring wells in 2003 and 2004.

3b. Stale-Authorized CBM Development within Buffer

Zone. Prior to any state-authorized CBM development

within the 14-mile buffer zone, the BLM and other federal

agencies will assist the Tribe in negotiating and obtaining

agreements with the State of Montana and private

landowners to protect Reservation CBM resources. Such

agreements may well require: (a) installation of a

hydrologic barrier consisting of a series of wells between

the Reservation and developing fields that inject water into

the coal seam(s) to maintain the hydrostatic pressure in the

formation and prevent the drainage of CBM, and (b)

financial compensation to the Tribe or Tribal allottees for

any CBM drained from Reservation lands and any other

associated damage.

The BLM recognizes its responsibility to protect tribal

tnist resources and would take the appropriate action(s)

on a case-by-case basis.

In order to protect the correlative rights of the Tribe, the

BLM would represent the Tribe at Montana Board of Oil

and Gas Conservation (MBOGC) hearings that set

spacing units for the production of CBM resources,

including state and private lands. The BLM would work

with the MBOGC under its existing Memorandum of

Understanding to protect Tribal resources that may be

affected by state or private pennits or establishment of

CBM spacing units adjacent to Tribal resources. In

addition, the BLM, as a member of the technical advisory

committee administered by the DNRC Water

Management Division, would make recommendations to

the MBOGC on the Tribe's behalf regarding monitoring

requirements and mitigation of impacts.
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1 b. Employment Preference. The employment preference

will be implemented under the tcmis of a separate written

agreement between the Tribe and the lessee. Negotiation of

this agreement will commence as promptly as possible and

be conducted with diligence and good faith. To expedite the

negotiation, the United States, State of Montana, and Tribe

will diligently and in good faith promptly concur on a

Model Employment Agreement as a guide. Without

limitation, the Model Employment Agreement and each

Tribe-lessee agreement will include the tenns and

conditions set forth in i through iv below. Each Tribe-lessee

agreement must be approved by the United States as to

leases of federally-owned CBM, and the state as to leases of

state or privately-owned CBM:

i. Special programs for the recruitment of qualitled

Indians.

ii. Special programs for the training of qualified

Indians, including on-the-job training and training for

advancement into supervisory positions.

iii. Special workshops for other project work force to

develop an awareness of Indian culture and concerns

and an understanding of the need for and requirements

of the employment preference.

iv. Preservation of the lessee's authority to establish

reasonable, even-handed, and job-validated training

programs, employment criteria, and work rules for all

employees, including qualified Indians.

v. Notification to all involved labor unions of the

existence of the employment preference and of the

lessee's duty and intent to abide by its terms.

vi. A requirement that project contractors and

subcontractors assume and comply with all terms and

conditions of the employment preference in

connection with their own project employment

practices.

The proposed employment preferences agreement can

only be required for tribal lease operations on the

Reservation.

The BLM does not have the authority to require

operators outside the Reservation boundary to enter into

the employee preference agreement.

2. The following Contracting Preference (2a and 2b) will

apply to all federal and state CBM leases that include lands

within 25 miles of the Reservation boundary.

The BLM has a responsibility to examine the

socioeconomic impacts on the Northern Cheyenne Tribe

from off-Reservation CBM development (see Chapter 4).

The BLM does not have the authority to require

operators outside the Reservation boundary to

preferentially contract with Northern Cheyenne

Contractors.
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2a. Businesses that are majority-owned and controlled by

the Northern Cheyenne Tribe and/or its members
("Northern Cheyenne Contractors") will be given

preference in the awarding of all contracts and subcontracts

for the conduct of operations on or near the lease, and for

the procurement of material and equipment for such

operations.

The proposed contracting preferences can only be

required for tribal lease operations on the Reservation.

The BLM does not have the authority to require

operators outside the Reservation boundary to

preferentially contract with Northern Cheyenne

Contractors.

2b. These preferences will be implemented under the tenns

of a separate written agreement between the Tribe and the

lessee. Negotiation of this agreement will commence as

promptly as possible and be conducted with diligence and

good faith. To expedite the negotiation, the United States,

State of Montana, and Tribe will diligently and in good

faith promptly concur on a Model Contracting Agreement

as a guide. Without limitation, the Model Contracting

Agreement and each Tribe-lessee agreement will include

the terms and conditions set forth in i through iii below.

Each Tribe-lessee agreement must be approved by the

United States as to leases of federally-owned CBM, and the

state as to leases of state or privately-owned CBM:

i. A fair and objective procedure under which a business

entity applying for the status of Northern Cheyenne

Contractor must be certified in the following two

respects:

( 1 ) as an entity actually majority-owned and

controlled by the Tribe and/or a Tribal member; and

(2) as an entity capable of competently providing

particular contract services or supplying particular

material or equipment.

ii. Advance notice to certified Northern Cheyenne

Contractors of service or procurement contracts to be

awarded for which they are qualified.

iii. A requirement that project contractors and

subcontractors assume and comply with all terms and

conditions of these preferences in connection with their

own project contracting and procurement practices.

The proposed contracting preferences agreement can

only be required for tribal leases issued for operations on

the Reservation.

The BLM does not have the authority to require

operators outside the Reservation boundary to enter into

the contracting preference agreement.

3. Law and Order: Traffic. The following (3a thru 3e) will

apply to all federal and state CBM leases that include lands

within Rosebud, Powder River and Bighorn Counties.

The BLM has a responsibility to examine the

socioeconomic impacts on the Northern Cheyenne Tribe

from off-Reservation CBM development (see Chapter 4).

The BLM does not have the authority to require law and

order adherence covenants from operators for off-

Reservation CBM development.

Compliance with applicable traffic laws is necessary for

all individuals and companies when operating on public

roads within the Reservation.
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3a. The lessee will obtain a covenant from each of its

employees that while on the Resen ation for any puq^ose.

the employee will comply with all standards of conduct

generally applicable to Tribal members.

The proposed covenant can only be required for tribal

leases issued for operations on the Reservation.

The BLM does not have the authority to require lessees

outside the Reser\ation boundary to require their

employees to sign the general conduct covenant.

3b. Each lessee will obtain a co\enant from each of its

truckers that while operating on the Reser\ ation. the trucker

will comply with all laws, ordinances and rules applicable

to the use of motor vehicles by Tribal members.

The proposed covenant can only be required for tribal

leases issued for operations on the Reservation.

The BLM does not have the authority to require lessees

outside the Resenation boundan,- to require their truckers

to sian the traffic covenant.

3c. Each lessee will by contract require (i) each of its

contractors and subcontractors to obtain like covenants

from their employees and tmckcrs, and (ii) each of its

suppliers to obtain a like covenant from their truckers.

The proposed covenant can only be required for tribal

leases issued for operations on the Reservation.

The BLM does not have the authority to require lessees

outside the Reserv ation boundary to require their

contractors and subcontractors to sign a covenant.

3d. The above described duties imposed on employees and

truckers will be enforced by each lessee, and its contractors,

subcontractors, and suppliers, by taking appropriate

employee-related disciplinary action in the e\ent such

duties are violated.

The BLM does not have the authority to require lessees

outside the Reservation boundary to discipline individual

employees.

3e. These provisions will be implemented under the terms

of a separate written agreement benveen the Tribe and each

lessee. Negotiation of this agreement will coinmence as

promptly as possible and be conducted with diligence and

good faith. To expedite the negotiation, the United States,

State of Montana, and Tribe will diligently and in good

faith promptly concur on a Model Law and Order/Traftlc

Agreement as a guide. Without limitation, the Model Law
and Order/Traffic Agreement and each Tribe-lessee

agreement v\ ill include the term and conditions set forth in i

through V below. Each Tribe-lessee agreement must be

approved by the United States as to leases of federally-

owned CBM, and the state as to leases of state or privately-

owned CBM:

i. Assumption in w riting by each employee and trucker

of the conditions set forth in a through d above.

ii. Education of employees and truckers with respect to

the standards of conduct they must observe while on the

Reser\'ation.

iii. Appropriate employee-related disciplinan,- action for

particular violations.

iv. Resolution of disputes concerning the occurrence of

violations.

V. Notification to all involved labor unions of the

existence of the written agreement and the lessee's dut)'

and intent to abide by its tcmis.

The proposed agreement can only be required for tribal

leases issued for operations on the Reservation.

The BLM does not have the authority to require lessees

outside the Reservation boundary to require their

contractors and subcontractors to sign the written

agreement.
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4f. There are several possible sources for the impact

funding, including without limitation the following and

combinations thereof: ( 1 ) entirely from the lessees, via

lease stipulations, permit conditions or operating plans;

(2) from the lessees, but at no cost to the lessees, through

exercise of the Secretary's existing authority under 30 USC
§209 to grant royalty reductions to lessees, accompanied by

a commitment from the lessees to pay to the Tribe an

amount equal to the royalty reductions; (3) from the 50%
share of the federal lease bonuses, rents, and royalties

retained by the United States. Presumably, this will require

federal legislation.

The BLM does not have the authority to require impact

funding.

A royalty rate reduction cannot be legally granted to the

lessees to offset payments by the lessees for impact

funding.

The BLM does not have the authority to redistribute the

federal royalties.

Part III, Cultural:

A. Protection of Northern Cheyenne Homesteads

A buffer zone should be established around the Northern

Cheyenne homestead sites in the Otter Creek and Hanging

Woman drainages. Since current archaeological survey data

is inadequate to identity all these sites, all sections where

land records indicate Northern Cheyenne homesteading

activity took place should be withheld from CBM
exploration and development. These sections are identified

in Appendix G to the Tribe's Narrative Report.

Operators would be required to include review of

Northern Cheyenne homestead records and evaluation for

homesteads in the cultural resource surveys where land

records indicate Northern Cheyenne homesteading

activity. Specific measures to mitigate impacts to these

homesteads would be developed at the APD approval

phase.

A review of land and mineral ownership maps indicate

that one homestead location listed in Appendix C of the

Ethnographic Report may be located on an area open to

fluid mineral leasing. The location is on split estate with

private surface and federal minerals. Prior to any land

disturbing activity permitted by the BLM in this location,

and with landowner permission. BLM would work with

the Northern Cheyenne Tribe and the operator to develop

the requirements for inventorying, recording, and

evaluating the homestead site. BLM would provide

technical assistance to the Tribe in inventorying,

recording, and evaluating the homestead site.

B. Protection of Significant Hunting, Fishing and Plant Gathering Areas in Tongue River Valley

The 14-milc buffer zone proposed by the Tribe to protect

Reservation groundwater resources should be adequate to

protect culturally significant plant gathering areas within

the Tongue River valley. However, ifCBM development is

authorized within the buffer zone, the following protocols

should be followed:

Development is presumed to occur at some future time

within the 14-mile area.
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SOCIOECONOMICS APPENDIX

Attitudes, Beliefs,

Lifestyles, and Values

Population Groups

General information about population groups was

developed from a number of sources, including the

documents cited in the text. While the generalized

characterizations are not likely to apply to all

individuals, the intention is to provide an idea of the

range of the attitudes and lifestyles of the population

subgroups present in the study area.

The study area population is largely rural, with strong

ties to the land and to the many small towns. Ranch

and farm families are one of the major groups of

people living in the study area. They tend to favor

traditional land uses and the preservation of

intergenerational family operations. They may feel

reluctance toward short-tenn developments that will

alter their lifestyle. The study area population also

includes long-time small town residents. While these

people generally wish to maintain their way of life, at

the same time, some may seek to find a compromise

between their current situation and gradual

development.

Another portion of the population in the study area is

Native Americans, many of whom are residents of the

three Indian reservations within the study area. These

groups generally desire to preserve many elements of

their heritage and do not wish to become homogenized

into and by the non-Indian culture. At the same time,

some tribal members or subgroups are pursuing the

development of energy resources for the long-tenn

social and economic betterment of tribal members.

A small but growing population is made up of

professionals, craftspeople, retirees, and others who
have moved to small towns to enjoy the slower pace of

life and various amenities. While the forested areas of

western Montana tend to attract more of this group than

eastern Montana, these people are present in the study

area as well. They may participate in opposition to

development proposals that appear to jeopardize the

quality of their new lifestyles.

Areas where energy resources are developed often see

the influx of people from other areas. Many of these

people regard their employment as temporary, expect

to move on to other areas, and do not play an integral

part in community affairs. Long-term local residents

often resent these "outsiders" while at the same lime

realizing some economic benefits from the business

and service demands of these newcomers.

In summary, residents generally value the rural

character of their lifestyle. Specific aspects of this

lifestyle might include appreciation of wide-open

spaces, natural landscape, fresh air and solitude. The
lifestyle of rural communities often offers the desirable

qualities of neighbors knowing each other, lack of

urban problems, relaxed pace, personal freedom, and

being a good place to raise children. Longtime

residents often want to see continued control of the

land at the local level without interference from outside

agencies or groups.

Public Comments from EIS

Scoping Process (2001)

The public comments received during the EIS scoping

process convey important information about general

attitudes toward coal bed methane (CBM) and other

energy or mineral development. The vast majority of

public comments received during scoping relayed

concerns about potential impacts on water quality and

quantity. Specifically, commentators were concerned

with the discharge of water of poor quality (e.g., saline)

and the drawdown of groundwater aquifers.

Public comments are often shaped by an individual's

lifestyle and livelihood. For example, ranching and

irrigated agriculture are both dependent on the supply

of water. Of the comments received by individuals

engaged in farming and ranching, a great many related

to concerns about potential degradation of water

quality and quantity, in addition to general

environmental impacts. The comments reflect a tension

between the desire for new development to support the

often stagnant rural economies and the concern that

such development could harm the environment and the

lifestyle qualities for which Montana is known,

including natural beauty, wide-open spaces, and

solitude.

In general the comments reflect a difference in

attitudes toward CBM development among those

individuals and organizations that might profit directly

from CBM and those that would not. Those who own
land or mineral rights where CBM could be developed

tend to favor cautious and prudent development for the

economic benefits it could bring to them and the local

economies. Some who do not stand to benefit directly

also favor responsible CBM development as soon as
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possible, believing the economic benefits are needed

urgently to bolster stagnant or failing local economies

and in turn help maintain existing rural lifestyles.

Particularly in the less affluent portions of the study

area, CBM and other resource development may be

seen as one of the few means to meet urgent human

needs in the form of employment and income.

Other individuals, including those who do not stand to

benefit directly from CBM. are concerned that the

quality of their life and the environment will be

adversely affected; that local benefits will be minor;

and that most of the benefits will accrue to outsiders.

There is a perception that such outside developers, or

"wildcatters," will move into a community, extract the

profits, and leave a despoiled environment behind.

Rural residents, including those in small developments

or neighborhoods, are generally concerned about the

potential for CBM development in adjacent areas to

disturb the peaceful and pristine setting, to contribute

unsightly development, to disturb wildlife, and to

threaten the provision of adequate public services.

There is also a perception from some comments that

CBM will adversely affect the lifestyles of the Native

Americans living in and around the 16-county study

area—particularly those on the reservations. Concerns

reflect the traditional high value placed on natural

resources by these groups, the importance of existing

water and other natural resources in tribal economies

and cultures, and the opinion that tribal members will

be unduly burdened with the costs of development

while not receiving many or any benefits.

Newspaper Reports

One of the largest newspapers in the study area, the

Billings Gazelle, was reviewed for information about

local attitudes and concerns related to the

socioeconomics of CBM. During the week of February

19. 2001, the Billings Gazelle presented an in-depth

report on CBM development in Wyoming and

Montana. While the series was running, readers were

invited to register their opinions about the positive and

negative aspects of CBM in the Powder River Basin.

Because this was not a scientific or statistical survey,

the responses are likely to be biased toward those who
had a concern or issue to communicate.

Of the 1 54 responses received, 94 agreed with the

statement, "Coal bed methane development will be

detrimental to Montana's environment and shouldn't

be developed here." Thirty-seven respondents agreed

with the statement, "Coal bed methane should be

developed in Montana with regulation to reduce

negative affects on water and other land uses," and 23

selected the statement, "Coal bed methane will bring

jobs and money to Montana and should be developed

as soon as possible." (Billings Gazelle 2001.) Thus,

roughly one-third of the respondents supported CBM
development and two-thirds did not. A number of other

v\ritten comments were published, which generally

reflect the diversity of opinions described previously in

the public comments section.

The results of a poll conducted by Montana State

University at Billings was reported in the Billings

Gazelle on November 14, 2001. Of the respondents to

this poll, 63 percent indicated support for CBM in

Montana if reasonable precautions were taken to

protect the environment. Of the remainder of those

polled, 1 1 percent indicated that CBM should not be

developed, 1 1 percent indicated it should be developed

as quickly as possible, and 15 percent were undecided.

Attitudes Toward Public Lands

Attitudes about general social conditions and about

U.S. Bureau of Land Management's (BLM's)

management of public lands in eastern Montana were

gathered by Trent (1991) in interviews with about 100

residents. The results are summarized here from the

discussion in the Big Diy RMP/EIS (BLM 1995). The

residents indicated the most important aspects of their

area and community were the outdoors and wide open

spaces, good people, a small town atmosphere, keeping

the community alive, the ability to earn a living,

enjoying outdoor recreation, and, finally, that the area

is a good place to raise children.

In relation to use and management of public lands,

many of the respondents stated the importance of

multiple uses and support for resource protection while

allowing a variety of activities on public lands.

Vegetation and soils were identified as the resources

most important to protect, with livestock grazing and

hunting the most favored activities. Recreation was

slightly less favored and oil/gas, coal, and other

mineral development were less favored than recreation.

Concern about local economic conditions was

predominant among the respondents. Respondents

were concerned about the livestock industry, citing it as

the most threatened activity on public lands. The

respondents also were concerned with resource

protection and preserving special resource values such

as wildlife habitat, riparian areas, and wetlands.

Another summary of attitudes toward public lands and

resource management is provided in the Off-Highway

Vehicle Final EJS (U.S. Department of the Interior

[USDI] and U.S. Department of Agriculture [USDA]
2001). The document states that social values for lands

and natural resources take many forms, such as

commodity, amenity, environmental quality, ecology.
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public use. spiritual, health, and security. In the past,

natural resource management tended to emphasize

commodity values. An emerging emphasis is a shift

from commodities and ser\ices to environments and

habitats. At the same time, in places where land use has

been unrestricted, there is increasing concern by some

that new regulations and uses are driving out traditional

uses such as livestock grazing and off-highway vehicle

use.

Oil and Gas Development

Other past data on attitudes toward oil and gas

development is contained in the report "Natural

Resource Development in Montana" (Wallwork and

Johnson 1986). The discussion here is summarized

from the Final Oil and Gas RMP/EIS Amendmeul for

Billings. Powder River and South Dakota (1992). The

original study consisted of interviews with 624

Montana adults. Nearly two-thirds of the respondents

indicated natural resource development, in general, to

be essential to the State's ftiture economic health. The

primary benefits were construed to be jobs and income,

help the state and local economy, tax revenues, and the

provision of needed products. Respondents indicated

the primary costs or disadvantages associated with

natural resource development would be environmental

impacts, pollution, poor reclamation, population

growth, and boom-and-bust economic cycles. About

three-fifths of the respondents saw little or no conflict

between natural resource development and outdoor

recreation, while one-fourth felt that the two activities

did conflict.

Most respondents in the 1986 interviews felt the

following activities should be allowed on government

lands: timber cutting (85 percent approval); oil and gas

extraction (83 percent); coal mining (78 percent); and

hardrock mining (79 percent). Some respondents felt

the following activities should be prohibited on

government lands: timber cutting ( 1 1 percent

disapproval); oil and gas extraction (12 percent); coal

mining (17 percent); and hard rock mining

( 15 percent). In response to specific questions about oil

and gas leasing and development, about half the

respondents felt oil and gas development to be essential

to Montana's future economic health, with a higher

percentage of respondents in eastern Montana feeling

this way. Another third of the respondents indicated oil

and gas development to be fairly essential. Responses

to the pace of development were evenly split, with

nearly 40 percent responding that it was just right and

40 percent feeling it was too slow. Nearly 75 percent of

the respondents said they had a favorable impression of

the industry. About two-fifths of the eastern Montana

respondents rated the industry excellent or pretty good

SOCIOECONOMICS APPENDIX
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in its behavior as a responsible citizen of the state.

Another two-fifths of these respondents rated the

industry as only fair or poor in its behavior as a

responsible state citizen.

Northern Cheyenne and Crow

Tribes

Attitudes toward coal development among the

members of the Northern Cheyenne and Crow tribes

are described in the Economic, Social and Cultural

Supplement to the Powder River I Regional Draft EIS

(BLM 1989). While there may be differences in

attitudes between coal development and natural gas

(CBM), there are also likely to be similarities.

Northern Cheyenne attitudes toward coal development

are complex. In general, tribal members have shown a

determination to maximize the potential benefits of

coal development (such as training and employment

opportunities and possible revenue sources) and to

minimize the potential adverse effects (such as air

quality degradation and increased demand on tribal

facilities and services). In spite of the conflict it causes

with traditional values and attitudes toward land and

resources, many tribal members felt that if mining is

going to occur in the area anyway, then the tribe and its

members should try to reap some of its benefits as well

as bear some of its costs. However, other Northern

Cheyenne, particularly some of the more traditional

elders, were finnly against energy development

because of its disruption to the land and environment.

They recognized that there is a need for jobs on the

reservation but felt that other jobs that were less

disruptive to the land and traditional values must be

found.

The attitudes of individual Northern Cheyenne

members toward coal development off the reservation

reflected their perceptions about whether, and to what

extent, they or their friends and family were benefiting

from it. Those who were benefiting from coal-related

employment or who aspired to do so seemed to be in

favor of this development. Those who had been refused

coal-related jobs or were not interested in them felt less

positive about regional coal development. Many cited

both positive effects (mostly jobs) and negative effects

(environmental pollution, increased traffic, and drug

and alcohol problems) that they believed were

associated with the coal mines and power plants that

had been constructed since 1970.

For residents of the Crow Reservation, a high level of

concern was found regarding the impact that off-

reservation coal development could have on the

reservation. Three major concerns emerged regarding
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off-reservation coal development: 1 ) that it would
compete with the marketing and development of on-

reser\ation coal; 2) that reservation services and
infrastructure would be affected and experience fiscal

shortfalls; and 3) that regional coal development could

have an impact on Crow culture and individual

behavior such as alcohol and drug abuse. Specific

cultural concerns included potential loss or dilution of

culture values such as sharing and the importance of

family as a result of the exposure to non-Native

American values.

Many people on the Crow Reservation, including tribal

officials, expressed the concern that federal coal would

compete directly with tribal-owned coal. If federal coal

is leased, then tribal-owned coal is less likely to be

leased. Tribal coal leasing was seen by some members
as a way for the tribe to raise money to save its land

base and to enhance the tribe's ability to govern itself

If the tribe can generate its own revenues, it can

determine how that money is spent and \\\\\ no longer

ha\e to depend on the federal government to address

problems.
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Government Revenue

Sources

Total county revenues for fiscal year 1999 arc

presented in Table SEA-1. The table shows that the

total revenues collected in the 16 study-area counties

accounted for 26.7 percent of the revenues collected by

all of the counties in the State. By comparison, the

study area population was 31.8 percent of the state total

in 2000.

Taxes

Total taxes collected by counties are shown in

Table SEA-2. With some exceptions, taxes account for

a large share—often about one half—of total county

revenue. Counties that are less reliant on tax revenues

have other miscellaneous income or intergovernmental

income, generally related to natural resources rents or

royalties.

Property Taxes and Assessed Value

Property taxes are levied by counties on real property

and on any specified facilities and/or improvements to

that real property.

The assessed value, taxable value, and total property

taxes collected for the state and each study area county

are presented in Table SEA-2. The average mill levy

rate for each county is also shown. Property taxes

collected in the 1 6 study-area counties totaled more

than $15 million, which is 31.9 percent of the state

total. The percentage of property taxes collected in the

study area is consistent with the study area population,

which was similarly 31.8 percent of the state total in

2000. The taxes collected in the counties vary widely

in accordance with the assessed values, taxable values,

and tax rates and mill levies in each county.

Natural Resource Taxes

Natural resource taxes were a relatively small

component of total tax revenues, at $100 million or

6.5 percent. Natural resource taxes include taxes on

coal, oil, natural gas, and metals mining. Table SEA-3
shows the State natural gas tax revenues for 1999 and

2000. Total revenues were $11,205,901 in 2000—an
increase of 8.1 percent from the previous year.

As shown in Table SEA-1, county revenues from oil

and natural gas production taxes and the percent of

these revenues compared to total county revenues

varied greatly among the 1 6 study-area counties. For a

number of the counties, the income was minimal or

zero. The exceptions include Blaine County ($626,1 1

1

or 15.7 percent of county revenue). Carbon County

($178,443 or 4.1 percent) and Musselshell County

($256,627 or 7.1 percent). Note: The Oil and Gas

Production Tax (LGST) was eliminated after 1999.)

TABLE SEA-1
TOTAL COUNTY REVENUES BY SOURCE, FISCAL YEAR 1999*

Revenue Source Amount
% of County

Total

Big Horn County Taxes

Licenses and Permits

Intergovernmental

Oil and Gas Production Tax (LGST)

(Included in Intergovernmental above)

Charges for Services

Fines and Forfeitures

Miscellaneous Revenue

Investment Earnings

Total:

$4,481,631
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TABLE SEA-1
TOTAL COUNTY REVENUES BY SOURCE, FISCAL YEAR 1999'

Revenue Source Amount
% of County

Total

Licenses and Permits $95,030

Intergovernmental $ 1 ,482,422

Oil and Gas Production Tax (LGST) $626,1 1

1

(Included in Intergovernmental above)

Charges for Services $195,137

Fines and Forfeitures $38,474

Miscellaneous Revenue $165,916

Investment Earnings $144,133

Total; $3,977,715

2.4%

37.3%

15.7%

4.9%

1.0%

4.2%

3.6%

100.0%

Carbon County Taxes $2,243,839

Licenses and Permits $158,176

Intergovernmental $ 1 ,44 1 , 1 97

Oil and Gas Production Tax (LGST) $ 1 78.443

(Included in Intergovernmental above)

Charges for Services $ 1 96,394

Fines and Forfeitures $62,692

Miscellaneous Revenue $62,203

Investment Earnings $ 1 64,2 1

5

Total: $4,328,716

5 1 .8%

3.7%

33.3%

4.1%

4.5%

1.4%

1.4%

3.8%

100.0%

Carter County' Taxes

Licenses and Permits

Intergovernmental

Charges for Services

Fines and Forfeitures

Miscellaneous Revenue

Investment Earnings

Total:

$1,026,167

$20,765

$267,473

$100,220

$6,569

$399,562

$82,130

$1,902,886

53.9%

1.1%

14.1%

5.3%

0.3%

21.0%

4.3%

100.0%

Custer County Taxes

Licenses and Permits

Intergovernmental

$2,327,867

$110,737

$1,042,529

49.8%

2.4%

22.3%
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TABLE SEA-1

TOTAL COUNTY REVENUES BY SOURCE, FISCAL YEAR 1999'

Revenue Source Amount
% of County

Total

Oil and Gas Production Tax (LGST) $41 .434

(Included in Intergovernmental above)

Charges for Services $484,733

Fines and Forfeitures $68,93

1

Miscellaneous Revenue $47 1 , 1 39

Investment Earnings $ 1 63.8 1

3

Total: $4,669,769

0.9%

10.4%

1 .5%

10.1%

3.5%

100.0%

Gallatin County Taxes

Licenses and Permits

Intergovernmental

Charges for Services

Fines and Forfeitures

Miscellaneous Revenue

Investment Earnings

Total:

$9,853,528

$797,126

33,661,062

$6,072,812

$458,497

558,876

608,291

22,010,192

44.8%

3.6%

16.6%

27.6%

2.1%

2.5%

2.8%

100.0%

Golden Valley County Taxes

Licenses and Permits

Intergovernmental

Oil and Gas Production Tax (LGST)

(Included in Intergovernmental above)

Charges for Services

Fines and Forfeitures

Miscellaneous Revenue

Investment Earnings

Total:

387,137

13.242

174,519

6,415

22,560

13,219

4,967

63,575

679,219

57.0%

1.9%

25.7%

0.9%

3.3%

1.9%

0.7%

9.4%

100.0%

Musselshell County Taxes 1,084,288

Licenses and Permits 73,915

Intergovernmental 739,530

Oil and Gas Production Tax (LGST) 256,627

(Included in Intergovernmental above)

30.1%

2.0%

20.5%

7.1%
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TABLE SEA-1
TOTAL COUNTY REVENUES BY SOURCE, FISCAL YEAR 1999'

Revenue Source Amount
% of Countj

Total

Charges for Services

Fines and Forfeitures

Miscellaneous Revenue

Investment Earnings

Total:

256.627

35.272

1,287.222

130,944

3.607,798

7.1%

1 .0%

35.7%

3.6%

100.0%

Park Countv' Taxes

Licenses and Permits

Intergovernmental

Charges for Services

Fines and Forfeitures

Miscellaneous Revenue

Investment Earnings

Total:

3.051.367

202,702

1.352.106

1,257,900

229,957

109.530

241.766

6,445,328

47.3%

3.1%

21.0%

19.5%

3.6%

1.7%

3.8%

100.0%

Powder River County Taxes 1,193,285

Licenses and Pennits 44,235

Intergovernmental 586,548

Oil and Gas Production Tax ( LGST) 89,26 1

(Included in Intergovernmental above)

Charges for Services 1 , 1 77,97

1

Fines and Forfeitures 29,2 1

8

Miscellaneous Revenue 50,028

Investment Earnings 86,243

Total: 3,167,528

37.7%

1.4%

18.5%

2.8%

37.2%

0.9%

1.6%

2.7%

100.0%

Rosebud Countv Taxes

Licenses and Permits

Intergovernmental

Oil and Gas Production Tax (LGST)

(Included in Intergovernmental above)

Charges for Services

Fines and Forfeitures

3,736,882

96,804

1,627,917

14.024

642,491

86,111

50.7%

1.3%

22.1%

0.2%

8.7%

1 .2%
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TABLE SEA-1

TOTAL COUNTY REVENUES BY SOURCE, FISCAL YEAR 1999'

Revenue Source Amount
% of County

Total

Miscellaneous Revenue

Investment Earnings

Total:

824,751

349.646

7,364,602

11.2%

4.7%

100.0%

Stillwater County Taxes 2,302,415

Licenses and Permits 338,758

Intergovernmental 24,113,855

Oil and Gas Production Tax ( LOST) 11,326

(Included in Intergovernmental above)

Charges for Services 256,559

Fines and Forfeitures 101,596

Miscellaneous Revenue 445,202

Investment Earnings 215,360

Total: 27,773,745

8.3%

1 .2%

86.8%

0.0%

0.9%

0.4%

1.6%

0.8%

100.0%

Sweet Grass Count\ No report received

Treasure County Taxes

Licenses and Pennits

Intergovernmental

Charges for Services

Fines and Forfeitures

Miscellaneous Revenue

Investment Earnings

Total:

422,269

16,076

124,734

46,933

47,409

16,561

25,710

699,692

60.4%

2.3%

17.8%

6.7%

6.8%

2.4%

3.7%

100.0%

Wheatland County Taxes

Licenses and Permits

Intergovernmental

Charges for Services

Fines and Forfeitures

Miscellaneous Revenue

Investment Earnings

20,477

240,304

132,438

25,717

416,588

22,246

1,557,462

0.84%

9.9%

5.4%

1.06%

17.2%

0.92%

64.5%
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TABLE SEA-1

TOTAL COUNTY REVENUES BY SOURCE, FISCAL YEAR 1999'

Revenue Source Amount
% of Count>'

Total

Total: 2,415.232 100.0%

Yellowstone Countv Taxes

Licenses and Permits

Intergovernmental

Oil and Gas Production Tax (LGST)

(Included in Intergovernmental above)

Charges for Services

Fines and Forfeitures

Miscellaneous Revenue

Investment Earnings

Total:

16,996.908
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TABLE SEA-2
ASSESSED VALUES AND PROPERTY TAX COLLECTIONS BY COUNTY (2000)
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SOILS APPENDIX
The U.S. Department of Agriculture's (USDA) Natural

Resources Conservation Services (NRCS) has

published a general soil association map for Montana

in digital fonnat. The State Soil Geographic Database

(USDA NRCS 1996) provides a general overview of

soils distribution and occurrences in the planning area,

and is not suitable for site-specitlc evaluations. More
detailed information is available from the NRCS
Regional offices in Montana. General soils infonnation

presented in the State Soil Geographic Database is

presented in the Soils Technical Report (ALL 2001a).

Information presented includes the areal extent, soil

series characteristics, K-factor (erosion potential),

salinity, and sodium adsorption ratio (SAR) for the

various soil groups in the Powder River RMP and

Billings RMP areas. The Soils Technical Report was

prepared to present the potential impacts from the coal

bed methane (CBM) extraction process on land and the

environment, with a focus on impacts to agriculture,

and including potential effects on crops, livestock, and

soils. The report was used to prepare this section and

provides more detailed information pertaining to soils

and CBM development impacts to the environment.

The complete Soils Technical Report can be accessed

at http://www.mt.blm.gov/mcfo.

The layout of the soils in the study area is shown in

Figures SOI-1 and SOl-2 for the Billings Resource

Management Plan (RMP) Area and Powder River RMP
area, respectively. A total of 163 soil mapping units

composed of 205 soil series are present in the two

RMP areas. The seven principal soil mapping units

based on areal extent within the two RMP areas are:

• MT42

1

Cambeth-Megonot-Manning

(4.3 percent)

MT089 Yamac-Bimey-Cabbart (4.3 percent)

MT676 Yawdim-Delpoint-Thurlow

(4.0 percent)

MT675 Cabbart-Yawdim-Thurlow

(3.9 percent)

MT384 Marvan-Neldore-Bascovy

(3.5 percent)

MT103 Cabbart-Delpoint-Yamac

(3.0 percent)

MT559 Tanna-Rentsac-Yawdim

(2.9 percent)

These seven soil mapping units compose 26 percent of

the two RMP areas, with the remaining 156 soil

mapping units making up the remainder. Table SOI-1

presents all of the soil mapping units in the Billings

RMP and Powder River RMP areas, along with the

percent of the total RMP areas occupied by each

mapping unit. Table SOI-2 presents some of the key

soil characteristics related to erosion and salinity for

the topmost 25 mapping units based on percent of total

area.

Soils in the RMP areas are derived mainly from

sedimentary bedrock and alluvium. The soils generally

range from loams to clays, but are principally loams to

silty clay loams.

Slope and K-factor are values that are used in the

estimation of soil erosion potential. Slope values range

up to greater than 40 percent; however, there are many
soils that have slopes of zero to about 10 percent.

Almost all of the soils have low K-factors (below

0.37). Easily eroded soils have a K-factor between 0.37

and 0.69, and resistant soils have a K-factor less than

0.37 (Jarrett 1995). Figures presenting the mean
K-factor of the soils in the Billings RMP and Powder
River RMP areas are included in the Soils Technical

Report (ALL 2001a). Figures SOI-1 and SOI-2 are

included here to summarize the information.

Soil salinity affects the suitability of a soil for crop

production and the stability of the soil. The SAR is the

measure of sodium relative to calcium and magnesium,

and affects the soil structure and infiltration rate of

water. The Soils Technical Report presents a more
detailed discussion pertaining to the salinity and SAR
of the soils in the Billings RMP and Powder River

RMP areas. As shown in Table SOI-2, most of the soils

are very low in salinity. The SAR values in the study

areas and statewide vary widely and, with few

exceptions, are low in sodium. Based on the generally

fine texture of the surface soils (clayey), much of the

soil will likely be susceptible to increasing sodicity

when irrigated with water having a high SAR.
Permeability is the measure of vertical water

movement when the soil is saturated. The soil

structure, porosity, gradation and texture all influence

the permeability of the soil. Those soils with a coarser

texture (sandy to loamy) and good internal drainage

(higher permeability) will be the least susceptible to

increasing sodicity and salinity. Much of the soil is

likely to be irrigable with good management.

SOI-1
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TABLE soil
AREAL EXTENT OF SOIL MAP UNITS FOR POWDER RIVER AND BILLINGS RMP AREAS

STATSGO
Map Unit Map Unit Name Acres

Percent of

Area

MTOOl

MT003

MT004

MT006

MT007

MT016

MT017

MT019

MT024

MT027

MT028

MT029

MT037

MT04I

MT042

MT048

MT05I

MT054

MT055

MT070

MT075

MT076

MT078

MT080

MT083

MT084

MT089

MT090

MT092

Abac-Peritsa-Rock Outcrop

Absarokee-Castner-Sinnigam

Absarokee-Wayden-Redcreek Family

Absarokee-Castner-Grail

Absarokee-Hilger-Big Timber

Winler-Lismas-Swanboy

Archin-Twilight-Bonfri

Assinniboine-Pring-Archin

Badland-BuUock-Neldore

Bainville-Mcrae-Rock Outcrop

Bainville-Rock Outcrop-Travessilla

Bainville-Travessilla Family-Evanston

Beauvais-Hydro-Lambeth

Bew-Toluca-Nobe

Big Timber-Cabba-Absarokee

Bitton-Shambo-Doney

Blackhall-Twilight-Zeona

Cabbart-Bonfri-Cambetli

Bonfri-Gerdrum-Galbreth

Bryant-Doney-Shambo

Yamac-Busby-Cabbart

Cabba-Travessilla Family-Bimey

Cabba-Campspass-Farland

Cabba-Farland-Yawdim

Cabba-Ringling-Yawdim

Cabba-Ringling-Yawdim

Yamac-Bimey-Cabbart

Cabbart-Cambeth-Bonfri

Delpoint-Cabbart-Yamac

93,754
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SOLID AND HAZARDOUS WASTE APPENDIX

The Toxics Release Inventory (TRl) provides state reports about releases and transfers of chemicals and compounds.

Each report contains overall state information regarding releases and transfers, a list of the top five chemicals

released or transferred, off-site, in that state, and a list of the top ten facilities that released or transferred, off-site,

the greatest amount of chemicals. All chemical and facility infomiation was taken directly from the Envirofacts TRI

database maintained by the U.S. Environmental Protection Agency (EPA).

TRI State Report Descriptions

This is a brief description of the TRI State Reports. A brief explanation of each column heading is given.

State Information

This is general TRI information relating to the state.

Total Facilities—The total facilities reporting in that state.

Total Forms—The total number of forms submitted. Each form has a unique Document Control Number.

Total Forms A's—The total number of short fomis submitted.

Transfer into State—The total amount of waste chemicals (in pounds) transferred into the state.

Transfer out of State—The total amount of waste chemicals (in pounds) transferred out of the state.

Population—The population of a state as reported by the U.S. Census Bureau for 1990.

Reported Releases and Waste Management Activities

On-Site Releases

The amount of chemicals released as reported by facilities in that state.

• Air Emissions—Total on-site releases of a particular type in pounds where the environmental medium = 'AIR".

• Surface Water Discharges—Total on-site releases of a particular type in pounds where the environmental

medium = 'WATER".

• Underground Injection—Total on-site releases of a particular type in pounds where the environmental medium
= 'UN'lNJror'UNINJIIV'.

- Class I Wells—Total on-site releases of a particular type in pounds where the environmental medium =

'UNINJ r.

- Class II-V Wells—Total on-site releases of a particular type in pounds where the environmental medium =

'UNINJ IIV'.

• Releases to Land—Total on-site releases of a particular type in pounds where the environmental medium =

'RCRA C" or 'OTH LANDF".

- RCRA Subtitle C Landfills—Total on-site releases of a particular type in pounds where the environmental

medium = 'RCRA C.

- Other On-Site Land Releases—Total on-site releases of a particular type in pounds where the

environmental medium = 'OTH LANDF".

SHW-1
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• Total On-Site Releases—The sum of Air Emissions, Surfaces Water Discharges, Underground Injection, and Releases

to Land.

• Transfer Off-Site to Disposal—Total off-site transfer of a particular type in pounds for disposal.

• Total On and Off-Site Releases—Sum of total on-site releases and off-site transfers.

Off-Site Releases (Transfers Off-Site to Disposal)

• POTWs (metals and metal compounds) -Total transfer of metals and metal compounds in pounds to POTWs as

offsite releases.

• Transfer Off-Site to Disposal—Total off-site transfer of a particular type in pounds for disposal.

• Total Off-Site Releases—Sum of total POTW's (metals and metal compounds) and off-site transfers to

disposals.

• Total Releases—Sum of total on-site and off-site releases.

Source Reduction Activities

• Energy Recovery On-Site—The total amount of the toxic chemical in waste burned for energy recovery onsite,

reported in section 8.2 of Form R.

• Energy Recovery Off-Site—The total amount of the toxic chemical in waste sent offsite to be burned for energy

recovery, reported in section 8.3 of Form R.

• Recycling On-Site—The total amount of the toxic chemical recycled onsite, reported in section 8.4 of Fonn R.

• Recycling Off-Site—The total amount of the toxic chemical sent offsite for recycling, reported in section 8.5 of

Form R.

• Treatment On-Site—The total amount of the toxic chemical treated onsite, reported in section 8.6 of Form R.

• Treatment Off-Site—The total amount of the toxic chemical treated offsite, reported in section 8.7 of Form R.

• Total Releases—The total amount of the toxic chemical released due to production related events by the facility

to all environmental media both on and offsite, reported in section 8.1 of Form R.

• Total Production Related Waste Managed—The sum of recycling, energy recovery, treatment, and total

releases.

Transfers Off-Site to POTWs

• Metals and Metal Compounds—Total transfer of metals and metals compounds in pounds to POTW's as an off-

site releases.

• Non-Metal TRI Chemicals—Total off-site transfer of non-metals in pounds to a POTW's as an off-site release.

• Total Transfers Off-site to POTW's—Sum of total off-site transfers of Metals and Non-Metals to POTW's.

Top Ten Chemicals for Air/Water/Land/Underground Injection Releases and the

Top Ten Chemicals for Total On and Off-Site Releases

The waste chemicals that are most released into the environment for that state.

• Chemical—The name of the chemical.

• Air Emissions—Total on-site releases of a particular type in pounds where the environmental medium ^ "AIR".

SHW-2
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• Surface Water Discharges—Total on-site releases of a particular type in pounds where the environmental

medium = 'WATER'.

• Underground Injection—Total on-site releases of a particular type in pounds where the environmental medium
= 'UN1NJ I'or'UNINJ IIV.

- Class 1 Wells—Total on-site releases of a particular type in pounds where the environmental medium =

UNINJ I".

- Class 11-V Wells—Total on-site releases of a particular type in pounds where the environmental medium =

'UNINJ IIV.

• Releases to Lands—Total on-site releases of a particular type in pounds where the environmental medium =

•RCRA C or 'OTH LANDF'.

- RCRA Subtitle C Landfills—Total on-site releases of a particular type in pounds where the environmental

medium = 'RCRA C.

- Other On-Site Land Release—Total on-site releases of a particular type in pounds where the environmental

medium = 'OTH LANDF".

• Total On-site Releases—The sum of Air Emissions, Surfaces Water Discharges, Underground Injection, and

Releases to Land.

• Transfers Off-Site to Disposal—Total off-site transfer of a particular type in pounds for disposal.

• Total On and Off-site Releases—Sum of total on-site releases and off-site transfers.

Top Ten Facilities for Air/Water/Land/Underground Injection Releases and the

Top Ten Facilities for Total On and Off-site Release

The facilities that release the most waste chemicals into the environment for that state.

• Facility—The name of the facility.

• City, County—The city name and the county name where the facility is located.

• Air Emissions—Total on-site releases in pounds by a facility where the environmental medium = 'AIR'.

• Surface Water Discharge—Total on-site releases in pounds by a facility where the environmental medium =

'WATER'.
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• Total On-Site Releases—^The sum ofAir Emissions, Surfaces Water Discharges, Underground Injection, and Releases

to Land.

• Transfer Off-Site to Disposal—Total off-site transfer of a particular type in pounds for disposal.

• Total On and Off-Site Releases—Sum of total on-site releases and off-site transfers.

Off-Site Releases (Transfers Off-Site to Disposal)

• POTWs (metals and metal compounds)—Total transfer of metals and metal compounds in pounds to POTWs as

offsite releases.

• Transfer Off-Site to Disposal—Total off-site transfer of a particular type in pounds for disposal.

• Total Off-Site Releases—Sum of total POTW's (metals and metal compounds) and off-site transfers to

disposals.

• Total Releases—Sum of total on-site and off-site releases.

Source Reduction Activities

• Energy Recovery On-Site—The total amount of the to.xic chemical in waste burned for energy recovery onsite,

reported in section 8.2 of Form R.

• Energy Recoverv' Off-Site—The total amount of the toxic chemical in waste sent offsite to be burned for energy

recovery, reported in section 8.3 of Form R.

• Recycling On-Siie—The total amount of the toxic chemical recycled onsite, reported in section 8.4 of Fonn R.

• Recycling Off-Site—The total amount of the toxic chemical sent offsite for recycling, reported in section 8.5 of

Form R.

• Treatment On-Site—The total amount of the toxic chemical treated onsite, reported in section 8.6 of Form R.

• Treatment Off-Site—The total amount of the toxic chemical treated offsite. reported in section 8.7 of Form R.

• Total Releases—The total amount of the toxic chemical released due to production related events by the facility

to all environmental media both on and offsite, reported in section 8.1 of Form R.

• Total Production Related Waste Managed—The sum of recycling, energy recovery, treatment, and total

releases.

Transfers Off-Site to POTW's

• Metals and Metal Compounds—Total transfer of metals and metals compounds in pounds to POTWs as an off-

site releases.

• Non-Metal TR] Chemicals—Total off-site transfer of non-metals in pounds to a POTW's as an off-site release.

• Total Transfers Off-site to POTW's—Sum of total off-site transfers of Metals and Non-Metals to POTW's.

Top Ten Chemicals for Air/Water/Land/Underground Injection Releases and the

Top Ten Chemicals for Total On and Off-Site Releases

The waste chemicals that are most released into the en\ ironment for that state.

• Chemical—The name of the chemical.

• Air Emissions—Total on-site releases of a particular type in pounds where the en\ ironmental medium = 'AIR".
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• Surface Water Discharges—Total on-site releases of a particular type in pounds where the environmental

medium = 'WATER'.

• Underground Injection—Total on-site releases of a particular type in pounds where the environmental medium
= 'UNINJ ror'UNlNJIIV.

- Class 1 Wells—Total on-site releases of a particular type in pounds where the environmental medium =

'UNINJ r.

- Class II-V Wells—Total on-site releases of a particular type in pounds where the environmental medium =

•UNINJ IIV.

• Releases to Lands—Total on-site releases of a particular type in pounds where the environmental medium =

•RCRA C or "OTH LANDF'.

- RCRA Subtitle C Landfills—Total on-site releases of a particular type in pounds where the environmental

medium = 'RCRA C.

- Other On-Site Land Release—Total on-site releases of a particular type in pounds where the environmental

medium = 'OTH LANDF'.

• Total On-site Releases—The sum of Air Emissions, Surfaces Water Discharges, Underground Injection, and

Releases to Land.

• Transfers Off-Site to Disposal—Total off-site transfer of a particular type in pounds for disposal.

• Total On and Off-site Releases—Sum of total on-site releases and off-site transfers.

Top Ten Facilities for Air/Water/Land/Underground Injection Releases and the

Top Ten Facilities for Total On and Off-site Release

The facilities that release the most waste chemicals into the environment for that state.

• Facility—The name of the facility.

• City, County—The city name and the county name where the facility is located.

• Air Emissions—Total on-site releases in pounds by a facility where the environmental medium = 'AIR'.

• Surface Water Discharge—Total on-site releases in pounds by a facility where the environmental medium =

'WATER'.
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• Underground Injection—Total on-site releases in pounds by a facility where the environmental medium =

'UNINJror-UNINJlIV.

- Class I Wells—Total on-site releases in pounds by a facility where the environmental medium = 'UNINJ I'.

- Class II-V Wells—Total on-site releases in pounds by a facility where the environmental medium =

'UNINJ IIV.

• Releases to Land—Total on-site releases in pounds by a facility where the environmental medium = 'RCRA C
or 'OTH LANDF".

- RCRA Subtitle C Landfills—Total on-site releases in pounds by a facility where the en\ironmental

medium = "RCRA C".

- Other On-Site Land Releases—Total on-site releases in pounds by a facility where the environmental

medium = 'OTH LANDF'.

• Total On-site Releases—The sum of Air Emissions, Surfaces Water Discharges, Underground Injection, and

Releases to Land by a facility.

• Transfers Off-Site to Disposal—Total off-site transfer in poimds for disposal by a facility.

• Total On and Off-site Releases—Sum of total on-site releases and off-site transfers by a facility.
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VEGETATION APPENDIX

Habitat Types and

Biological Diversity

The land classification system developed by the

University of Montana, Montana Gap Analysis Project

(MT-GAP), was used to estimate acreages listed for

this Appendix (Fisher et al. 1998).

Grasslands

Grasslands cover approximately 10.4 million acres of

the 16-county planning area. Of this acreage, 3.5

million acres are underlain by subbituminous or

bituminous coal deposits. Grasslands are divided into

five types (see Table VEG-1 ). Species richness data for

these types are provided.

Altered herbaceous habitats include grasslands with

30 percent or more cover from introduced species

and/or noxious weed species such as thistle {Cirsium

spp.), cheat grass (Bromtis tectoriim). Japanese brome

(B. japoniciis), spotted knapweed (Centaurea

maculosa), crested wheatgrass (Agropyron cristaliim)

or yellow sweetclover (Melilotus officinalis). Total

herbaceous cover ranges from 20 to 80 percent on these

sites, which are usually associated with disturbance and

can have bare ground coverages in the 1 to 50 percent

range (Fisher et al. 1998),

Ver> Low Cover Grasslands are semi-desert

grasslands with total grass cover of 10 to 30 percent.

They are dominated by short grasses and forbs such as

blue grama (Bouteloiia gracilis). These grasslands

typically have a high amount of bare soil (20 to

60 percent) (Fisher etal. 1998).

Low to Moderate Cover Grasslands are the most

abundant grassland type in Montana. They are the

category that has the greatest potential for impact from

CBM extraction (see Table VEG-1). Total grass

coverages on these sites range from 20 to 70 percent

and are dominated by short- to medium-height grasses

and forbs, such as blue grama, green needlegrass (Stipa

viridiiki), Idaho fescue (Festiica idahoensis), lupine

(Lupiinis spp.), arrowleaf balsamroot (Balsamorhiza

sagittata), and bluebunch wheatgrass (Agropyron

spicatum) (Fisher et al. 1998).

Moderate to High Cover Grasslands are dominated

by medium to tall grass species, such as bluebunch

wheatgrass, green needlegrass, big bluestem

(Andropogon gerardii), switchgrass (Paniciim

virgalum), little bluestem (Andropogon scopariiim).

and needle and thread (Stipa coinata). Grass coverage

on these grasslands ranges from 50 to 100 percent

(Fisher etal. 1998).

Montane Parklands and Subalpine Meadows are the

final type of grasslands classification for Montana

lands. Total herbaceous cover in these moist locations

can range from 30 to 100 percent and are dominated by

species such as beargrass (Xerophyllum lenax), several

species of sedge (Carcx spp.), pinegrass

(Calamagrostis riihescens), arnica (Arnica spp.), and

subalpine daisy (Erigeron peregrinus) (Fisher et al.

1998).

Shrublands

Of the 5 million acres designated as shrubland in the

planning area, approximately 1.8 million acres are

underlain by bituminous coal deposits. Shrublands in

Montana are divided into seven categories; Mixed

Mesic Shrubs, Mixed Xeric Shrubs, Silver Sage, Salt-

Desert Shrubs, Mesic-Grassland Shrubs, Xeric-

Grassland Shrubs, and Sagebrush (see Table VEG-2).

Mixed Mesic Shrub sites are characterized by 20 to

100 percent shrub cover. Dominant shrubs on these

sites are alder (Ahnis spp.), ceanothus (Ceanothus spp),

huckleberry (Vacciniiim spp.), ninebark (Physocarpiis

malvaceiis), snowberry (Symphoricarpos spp.), and

western serviceberry (Amelanchier alnifolia).

Mixed Xeric Shrub sites are characterized by shrub

cover ranging from 20 to 50 percent. Dominant shrubs

for this type are bitterbnish (Purshia tridentata),

creeping juniper (Juniperus horizontalis), greasewood

(Sarcobalus spp.), mountain mahogany (Cercocarpus

spp.), and rabbitbrush (Clvysothammis spp.).

Associated grass species cover from 5 to 40 percent of

these sites and are predominantly bluebunch

wheatgrass, blue grama, Idaho fescue, and western

wheatgrass (Agropyron smithii).

Silver Sage sites are dominated by silver sage

(Artemisia cana). This alkali-tolerant species is most

abundant in the northeastern part of Montana on moist

sites near riparian areas.

Salt-Desert Shrub and Dry Salt Flat sites are

dominated by Saltsage (Atriple.x niittallii) at 10 to

40 percent cover. These sites are usually underlain by

alkali-affected soils in dry, sandy, or saline-seep areas.

Species associated with these sites are blue grama,

Sandberg's bluegrass (Poa secunda). and threadleaf

sedge (Care.x Jilifotia). It occurs mainly in eastern and

southeastern Montana.

VEG-1
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Mesic Shrub-Grassland Associations are shrublands

with co-dominance between shrubs and grasses that

together cover 10 to 50 percent of the site. These are

moist, ecotonal areas between shrub-dominated and

grass-dominated sites. The grass and shrub species are

those found in the respective classes that make up the

association.

Xeric Shrub-Grassland Associations are shrublands

with a co-dominance of xeric shrubs and grass species

in the ecotone between grass- and xeric shrub-

dominated sites with the same dominant species as

those types. Cover of both shmbs and grasses on these

sites range from 1 to 50 percent.

Sagebrush shrubland sites are dominated by big

sagebnish (Artemisia iridentata spp. tridentala.

vaseyaiHi, and uvomingen.sis) and black sagebrush

(Artemisia nova) at 20 to 80 percent cover. These are

associated with the same grass species listed under the

Mixed Xeric Shrub habitat type. Sagebrush shrublands

are particularly characteristic of the counties that make

up the Billings RMP area where more than 40 percent

(910,000 acres) of shrublands fall within this category

( Fisher etal. 1998).

Forests

Of the 4.5 million acres classified as forest in the

planning area, almost 1.4 million acres are underlain by

bituminous coal deposits. The acreages underlain with

subbituminous or bituminous coal within each forest

type in the 16 counties affected by this project are

aiven in Table VEG-3.

Riparian Areas

Table VEG-4 gives the breakdown by type for riparian

areas in the project area that are underlain by coal beds.

The types with the most acreage are in the Graminoid

and Forb and the Shrub categories.

Graminoid and Forb Riparian areas are

characterized by herbaceous species at 30 to

1 00 percent cover and less than 1 5 percent co\er of

shrubs and trees. Standing water may be present in

areas with cattail marshes. Plant species associated

with this type are sedges (Carex spp.), cattails (Typha

spp.), reedgrass (Calamagrostis spp.), rushes (Jiinciis

spp.), saxifrage (Saxifraga spp.), and tufted hairgrass

(Deschampsia caespilosa).

Shrub Riparian sites are dominated by shrub cover at

20 to 100 percent and tree cover at less than 15 percent.

Standing water may be present in willow marshes in

this category. Shrub species potentially present on

shrub-dominated sites include alder (A Inns spp.), black

hawthorn {Crataegus donglasii). birch {Betula spp.),

currant (Rihes spp.), red-osier dogwood (Curnus

stolonifera), rose (Rosa spp.), shrubby cinquefoil

(Potentilla fi-nticosa). snowberry (Symphoricarpas

spp.), thimbleberry {Rnhus paniflonim). tvvinberry

(Lonicera involucrala). Utah honeysuckle (Lonicera

utahensis), and willows (Salix spp.) (Fisher ct al.

1998).

Barren Lands

Table VEG-5 shows that some of the classifications,

such as Badlands and Missouri Breaks, have a

significant number of species associated with them.

Additional Tables

Additional Tables within this appendix include

Tables VEG-6, VEG-7 and VEG-8; Table VEG-6
shows critically imperiled plant species in the state

with potential habitat in the emphasis area.

Table VEG-7 shows noxious w eeds found in the state,

and Table VEG-8 indicates critically imperiled plant

species by project area.
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VEGETATION APPENDIX

TABLE VEG-1
GRASSLAND TYPES AND ASSOCIATED WILDLIFE DIVERSITY

Grassland Types

Total Acres In Project

Area With Underlying

Bituminous Coal Beds Distribution

Species

Richness*

Altered Herbaceous

Habitats

87,365 Found throughout Montana, but most

concentrated in the northeastern pari ofconcentrated in

the state.

66

Very Low Cover

Grasslands

35,4315 Associated with alkaline soils or with

disturbance.

68

Low to Moderate Cover

Grasslands

2,864,901 Occurs across the state in valleys and

foothills and on south aspects in the

mountains.

78

Moderate to High Cover

Grasslands

228,341 Associated with wet sites primarily in the

valleys of central and eastern Montana.

72

Montane Parklands and

Subalpine Meadows
13,563 Found at mid- to upper elevations either

within forests or above timberline.

62

*Mean number of native terrestrial vertebrates species predicted by habitat type (Fisher et al. 1998). Species

richness estimates are simple species counts and not intended to imply that areas with fewer species are not as

important as areas with larger numbers of species.
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TABLE V EG-2
SHRUBLAND TYPES AND ASSOCIATED DISTRIBUTION AND SPECIES RICHNESS

Shrubtand Types

Total Acres in Project

Area Underlain by

Bituminous Coal Beds Distribution

Species

Richness*

Mixed Mesic Shrub 186,229 Found in western Montana and in draws or

north slopes in eastern Montana

63

Mixed Xeric Shrub 733,617 Occur on dry rocky sites in valleys and low

elevation mountain slopes.

75

Silver Sage 7,900 Primarily found in northeastern Montana on

moist sites near riparian areas.

61

Salt-Desert Shnib and

Dry Salt Flat

22,226 Usually associated w ith alkaline sites or

blowouts in dry, sandy, or saline-seep areas

in eastern Montana.

29

Sagebrush 581,160 Occur across the state in valleys and low - to

mid-ele\ational mountain slopes.

74

Mesic Shrub-Grassland

Associations

120,950 Found m central and eastern Montana

valleys and some low mountain slope areas

in moist ecotonal areas between shrub-

dominated and grass-dominated sites.

75

Xeric Shrub-Grassland

Associations

155,091 Occur primarily in eastern and central

Montana valleys and some low mountain

slopes on dr%' sites in valleys, in the ecotone

between grass and xeric shrub dominated

sites.

85

*Mean number of native terrestrial vertebrates species predicted by habitat type for Montana (Fisher et al. 1998).
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TABLE VEG-3
FOREST TYPES IN THE PROJECT AREA UNDERLAIN BY COAL BEDS

Forest Type



VEGETATION APPENDIX

TABLE VEG-4
RIPARIAN AREAS IN THE PROJECT AREA UNDERLAIN BY COAL BEDS

Riparian Types

Total Acres in Project

Area Underlain by

Bituminous Coal Deposits Distribution

Species

Richness*

Conifer

Broadleaf

Mixed Broadleaf&
Conifer

Graminoid & Forb

Mixed Riparian

Shrub

1,205

44,324

6,789

191.165

35,204

99,671

Occurs in riparian areas in western

and south-central Montana.

114

Occurs in riparian areas across
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VEGETATION APPENDIX

TABLE VEG-7
STATE OF MONTANA NOXIOUS WEEDS

Common Name Scientiflc Name Category

hoary cress

Cardaria complex (combined)

diffuse knapweed

spotted i<^napvveed

Russian knapweed

yellow starthistle

rush skeletonweed

oxeye daisy

Canada thistle

field bindweed

common crupina

houndstongue

leafy spurge

orange hawkweed

meadow hawkweed

yellow-devil hawkweed

kingdevil hawkweed

common St. Johnswort

dyer's woad

dalmatian toadflax

purple loosestrife

sulfur cinquefoil

tall buttercup

tansy ragwort

saltcedar

common tansy

Cardaria draha

Cardaria spp.

CeiUaurea diffusa

Cenlanrea maculosa

Ceiitawea repcns

Centaurea solsiitialis

Chondrilla Jiincca

Chrysanthemum leucanthemum

Cirsium ai-vense

Convolvulus arvensis

Crupina vulgaris

Cynoglossum officinale

Euphorbia esula

Hieracium auranliacum

Hieracium caespitosum

Hieraciumfloribundum

Hieracium piloselloides

Hypericum perforatum

Isatis tinctoria

Linaria dalmatica

Lythrum salicaria

Potentilla recta

Ranunculus acris

SenecioJacobaea

Tamarix ramosissima

Tanacelum vulgare

1

1

1

1

1

3

3

1

1

1

3

I

1

2

2

2

2

1

2

1

2

1

2

2

2

I

1 = Noxious weed: currently established and generally widespread in many counties.

2 = Noxious weed: recently introduced and rapidly spreading.

3 = Noxious weeds: not detected in the state or found only in small, scattered, localized infestations.
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TABLE VEG-8
STATE OF MONTANA CRITICALLY IMPERILED PLANT SPECIES BY PROJECT AREA

Additional Information



VEGETATION APPENDIX

TABLE \ EG-8
STATE OF MONTANA CRITICALLY IMPERILED PLANT SPECIES BY PROJECT AREA

Additional Information

Common Name
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TABLE \ EG-8
STATE OF MONTANA CRITICALLY IMPERILED PLANT SPECIES BY PROJECT AREA

Additional Information

Common Name
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TABLE VEG-8
STATE OF MONTANA CRITICALLY IMPERILED PLANT SPECIES BY PROJECT AREA

Additional Information

Common Name
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WILDLIFE APPENDIX

WILDLIFE APPENDIX
This appendix contains the letter from the BLM that series of tables that are cited in Chapter 4 of the EIS

formally submitted the Biological Assessment to the Wildlife section. Following the tables is a copy of the

U.S. Fish and Wildlife Ser\ice (FWS) for review CBM Programmatic Wildlife Monitoring and

under Section 7 of the Endangered Species Act of Protection Plan developed by the BLM for the EIS. A
1973. Additional consultation with the FWS is copy of the Biological Assessment and Biological

described in Chapter 5. This appendix also contains a Opinion are also attached.

WIL-1



United States Department of the Interior

BUREAU OF LAND MANAGEMENT
Miles City Field Office

1 1 1 Garryowen Road

IN REPLY TO: MUes City, Montana 59301-0940

1310 CBMP hUp:/Avww.mtblm.gov/mcfo/

CERTIFIED MAIL -RETURN RECEIPT REQUESTED FEB 8 200^

R. Mark Wilson

Field Sxrpervdsor

USFWS - Ecological Services

100 North Park, Suite 320

Helena, Montana 59601

Dear Mr. Wilson:

The Bureau of Land Management (BLM), Miles City and Billings Field OfDces, the Montana Board of Oil and Gas

Conservation and the Montana Department of Environmental Quality have jointly prepared the 'Montana Statewide

Draft Oil and Gas Environmental Impact Statement and Amendment ofthe Powder River and Billings Resource

Management Plans" (EIS). The document primarily addresses coal bed methane development within southeastern

and south-central Montana, A copy has been enclosed for your review.

Pursuant to BLM's responsibility under Section 7 of the Endangered Species Act of 1973, in accordance with Code

of Federal Regulations 50 Part 407.12, and to also address your concerns from correspondence dated April 7, 2001,

we are forwarding a copy ofthe "Biological Assessment for Coal Bed Methane Production in Montana" for your

30-day review.

We have found that there would be "no effect" to Canada lynx, gray wolf, grizzly bear, interior least tem and the

warm spring zaitzevian riffle beetle. Wc have also determined a "may effect, but not likely to adversely impact"

finding for Ute ladies-tresses orchid, black-footed ferret, mountain plover, bald eagle, palhd sturgeon and Montana

arctic grayling. The black-tailed prairie dog is discussed but no finding is made as it is not a threatened, endangered

or candidate species.

Please respond whether or not you concur with the findings of the Biological Assessment Your review of this

document and follow-up comments will be greatly appreciated. Your evaluation will also help guide BLM to other

levels of Section 7 consultation should they be required.

If changes are made between the Draft and Final EISs that would have an effect on threatened or endangered

species other than those described m the draf^ the BLM will reinitiate consultation with you.

Please contact Larry Rau, Wildhfe Biologist in the Miles City Field Office, at 233-2843 ifyou have any questions.

Thank you for your continued assistance on this project.

Sincerely,

Aden L. Seidlitz

Associate Field Manager

2 Enclosures

1-Draf\ EIS (276pp)

2-Biological Assessment (21pp)

cc: Jay Parks, MTO 10
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CBM Programmatic Wildlife Monitoring and Protection Plan

for the

Statewide Final Oil and Gas Environmental Impact Statement

and

Proposed Amendment of the Powder River and Billings Resource Management Plans
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Wildlife Moniturins and Protection Plan

INTRODUCTION

This Wildlife Monitoring and Protection Plan (WMPP) was prepared in conjunction with the Slatewide Oil and Gas

Draft Environmental Impact Statement (DEIS) (BLM 2001 Montana DEIS) and Amendment ofthe Powder River

and Bil/ini^s Resource Manai^cmcni Plans (RMPs). The DEIS and Amendment addresses future exploration for and

de\elopmcnt of Bureau of Land Management (BLM) and state of Montana (state) managed coalbed methane gas

(CBM) resources and conventional oil and gas resources. The planning area excludes those lands administered by

the Forest Service, the Crow. Northern Cheyenne, and other Indian lands. The WMPP will be implemented on

federal lands, including split estate, in cooperation with state agencies, federal agencies, tribal representatives.

Operators, and landowners. If owners and managers of state and private mineral development are willing to

incorporate this guidance into management of their CBM activities, they may become a partner by entering into a

Cooperative Agreement.

A variety of planning issues related to wildlife were identified during preparation of the DEIS. The goal of the

WMPP is to avoid or minimize impacts to wildlife and serve as a communication tool to foster cooperative

relationships among the CBM and conventional Oil and Gas industry (i.e.. Operators), resource management

agencies, landowners and adjacent Tribal Governments. Because this plan addresses a large geographic area

composed of diverse wildlife habitats and unique situations, it must be programmatic in nature. However, the need

to provide management recommendations and guidance to conserve species and habitats remains. Regional or site

specific monitoring and protection plans which follow the guidance provided in this programmatic document will be

required as part of each CBM Project Plan. Implementation of this plan during the course of project development

and operations should promote wildlife conservation and allow land managers and project personnel to maintain

wildlife populations and productivity levels simultaneously with the development of natural oil and gas resources.

PLAN PURPOSE

Oil and gas leasing decisions and lease stipulations were previously analyzed in the Bureau of Land Management

(BLM) 1992 Final Oil and Gas RMP/EIS Amendment (BLM 1992). Wildlife stipulations attached to leases offer

protective measures: I ) for certain species, 2) during a particular time period, or 3) within a specific area. These

stipulations may not address other concerns related to special status species or water/habitat related issues caused by

direct and indirect impacts from CBM exploration and development. Because it is purely speculative to predict how
all wildlife will react or how development will proceed, it is difficult to develop prescriptive mitigation standards

across the entire planning area. Even though BLM has some adaptive management strategies in place (e.g.,

conditions of approval and compliance inspections), these mechanisms do not give us the infonnation necessary to

understand cause and effect relationships across a landscape. Therefore, the purpose of this Plan is to acquire

baseline wildlife information, monitor populations, and assess stipulations for effectiveness. The WMPP will

facilitate our ability to pinpoint problems (including the evaluation of other contributing factors), design Project

Plans which include conservation for declining species, monitor the effectiveness of decisions, and make
recommendations to adjust management to address specific situations.

AREA AND OBJECTIVES

The WMPP document is the framework for wildlife monitoring and protection across the Powder River and Billings

Resource Management Plan areas (approximately 6.5 million acres) and provides a template for regional and/or

project specific WMPP development. The BLM, Montana Fish Wildlife and Parks (MFWP), and United States Fish

and Wildlife Service (FWS) will enter into a Cooperative Agreement to work cooperatively to implement portions

of the WMPP over the planning area. Specific geographic areas will be delineated as Regional Monitoring Units



Wildlife Muiiitoring and Protection Plan

(RMU). As energy development begins, RMU specific WMPPs, following the same template as this document,

will be written in cooperation with other agencies. Operators, landowners and other interests. The objectives of the

program are to:

• Establish a framework for cooperation among agencies. Operators, landowners. Tribal

Governments and interest groups;

Provide a process for data collection, data management and reporting ;

Determine needs for inventon,'. monitoring and protection measures;

Provide guidance and recommendations for the conservation of wildlife species;

Establish protocols for biological clearances of Special Status Species;

Meet the temis and conditions of the Biological Opinion;

Determine if management practices to conserve wildlife species and habitat in lease stipulations

and conservation measures contained in the BLM Record of Decision, CBM Project Plans or Oil

and Gas APDs are meeting specified objectives;

• Develop recommendations to adjust management actions based on field observations and

monitoring.

Implementation of the WMPP will begin with the issuance of the Record ofDecision and will remain in effect for

the life of the project (approximately 25 years). Guidance for the conservation of special status species will be

incorporated into the "Project Plan of Development Preparation Guide." Signatories on an Interagency Cooperative

Agreement will serve as the "Steering Committee. " A "Core Team "
(i.e., agency biologists) will oversee the

implementation of the programmatic elements of the WMPP. As energy development is initiated in an identified

RMU, Wildlife Monitoring Review Teams (i.e., RMU Team) consisting of resource specialists from the BLM,
FWS, MFWP and applicable Operator funded biologists will write area-specific monitoring and protection plans.

Resource specialists may serve as members on more than one RMU project area team. Individual RMU plans may
be terminated at the end of any year when there is undeniable evidence illustrating that wildlife populations and

productivity have been successfully maintained. The BLM Authorized Officer (AO) would base termination on

recommendations from the RMU Team.

The programmatic template will undergo a major review for effectiveness every 5 years, or as determined by the

Core Team and RMU Team members. A cooperative agreement among cooperators will be signed on an annual

basis to include specific work components of the current year's work.

IMPLEMENTATION PROTOCOL

This section provides preliminary wildlife inventory, monitoring, and protection protocol. Required actions for

inventory, monitoring and protection vary by species and development intensity. In areas of development with > 4

well locations per section, additional actions in Table 3 become applicable. Standard protocol for Application for

Permit to Drill (APD) and right-of-way (ROW) application field reviews are provided in Table 2. Alternative

measures and protocols will be developed as determined by Core Team and RMU Team members in response to

specific needs identified in annual reports. This document provides methods for a number of wildlife

species/categories. Additional species/categories may be added based on needs identified in annual wildlife reports.

The wildlife species/categories for which specific inventory, monitoring, and protection procedures will be applied

were developed based on input provided by the public, other agencies, and the BLM during preparation of the DEIS.

Considerable efforts will be required by agency and operator personnel for plan implementation. Many of the

annually proposed agency data collection activities are consistent with current agency activities. Additionally,

agency cost-sharing approaches will be considered such that public demands and statutory directives are achieved.
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ANNUAL REPORTS AND MEETINGS

State and federal agencies will enter into a master Cooperative Agreement to implement the programmatic elements

of inventory, monitoring and protection actions associated with CBM development in the Powder River and Billings

Resource Management Plan areas. A Core Team will oversee implementation across the planning area and

summarize infonnation from work achieved in various RMUs. Additional cooperative agreements with cooperators

will be established as activity is initialed in a RMU.

During project development (i.e., 25 years). Operators will provide an updated inventory and description of all

existing project features (i.e., location, size, and associated level of human activity at each feature), as well as those

tentatively proposed for development during the next 12 months. Operators should submit the inventory to ELM no

later than October 15 of each calendar year. These data will be coupled with annual wildlife inventory, monitoring,

and protection data obtained for the previous year and included in annual reports. Annual reports will be prepared

by the ELM. Annual wildlife inventory, monitoring, and protection data gathered by parties other than the ELM,
(e.g.. Operators, MFWP) should provide the data to the ELM by October 15 of each calendar year. Upon receipt of

these data, annual reports will be completed in draft form by the ELM and submitted to the Operators, USFWS,
MFWP, and other interested parties no later than November 15 of each year. A 1-day meeting of the RMU Teams

and Core Team will be organized by the ELM and held in early December of each year to discuss and modify, as

necessary, proposed wildlife inventory, monitoring, and protection protocol for the subsequent year. Additional

meetings specific to a RMU will be scheduled as necessary.

Discussions regarding annual Operator-specific financing and personnel requirements will be made at these

meetings. A formula for determining these requirements will be developed at the first year's meeting (i.e., size of

development, anticipated impacts, amount of public land, etc.). A protocol regarding how to accommodate

previously unidentified development sites will also be detennined during the annual meeting. Final decisions will

be made by the ELM based on the input of all affected parties.

A final annual report will be issued by ELM to all potentially affected individuals and groups by early February of

each year. Annual reports will summarize annual wildlife inventory and monitoring results, note any trends across

years, identify and assess protection measures implemented during past years, specify monitoring and protection

measures proposed for the upcoming year, and recommend modifications to the existing WMPP based on the

effectiveness and/or ineffectiveness of past years (i.e., identification of additional species/categories to be

monitored). Where possible, data presented in reports will be used to identify potential correlations between

development and wildlife productivity and/or abundance. The ELM will be the custodian of the data and stored in

BLM's Geographic Infonnation System (GIS) for retrieval, and planning. Annual GIS data updates will be

conducted. Raw data collected each year will be provided to other management agencies (e.g., USFWS, MFWP) at

the request of these agencies. In addition, sources of potential disturbance to wildlife will be identified, where

practical (e.g., development activities, weather conditions, etc.).

Additional reports may be prepared in any year, as necessary, to comply with other relevant wildlife laws, rules, and

regulations (e.g., black-footed ferret survey reports, mountain plover and bald eagle habitat loss reports).

ANNUAL INVENTORY AND MONITORING

This document outlines the inventory and monitoring protocol for a number of selected wildlife species/categories.

Protocol will be unchanged except as authorized by the ELM or specified in this plan. Additional wildlife

species/categories and associated surveys may be added or wildlife species/categories and surveys may be omitted in

future years, depending on the results presented in the coordinated review of annual wildlife reports. The MFWP
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will be contacted during the coordination of survey and other data acquisition phases. Opportunistic wildlife

observations may be made throughout the year by agency and Operator personnel.

The frequency of inventory and monitoring will be dependent upon the level of development. In general, inventory

and monitoring frequency will increase with increased levels of development. The level of effort should also be

determined by species presence and development projection. Inventory and monitoring results may lead to further

currently unidentifiable studies (i.e., cause and effect). The following sections identify the level of effort required

by the WMPP. Site and species-specific surveys will continue to be conducted in association with APD and ROW
application or CBM project field reviews.

Raptors (Including Bald Eagle and Burrowing Owl)

Raptor inventories will be conducted over the entire CBM project area every 5 years by BLM and MFWP. In

potentially affected areas, baseline inventory should be conducted prior to the commencement of development to

determine the location of raptor nests/territories and their activity status by the BLM, with Operator financial

assistance. These inventories should be repeated every 5 years (in areas with < 4 well locations/section) thereafter

for the Life-of-the-Project (LOP) to monitor trends in habitat use. These surveys may be implemented aerially (e.g.,

via helicopter) or from the ground. Operators may provide financial assistance for some work. Data collected

during the surveys will be recorded on BLM approved data sheets and entered into the BLM GIS database.

Nest productivity monitoring will be conducted by the BLM or a BLM approved biologist. Active nests located

within 1 mile of project-related disturbance areas will be monitored between March 1 and mid-July to detemiine

nesting success (i.e., number of nestlings/fledglings per nest). These surveys generally will be conducted from the

ground. However, some nests may be difficult to observe from the ground due to steep and rugged topography and

may require aerial surveys. Operators may provide financial assistance for aircraft rental as necessary. Attempts

will be made to determine the cause of any documented nest failure (e.g., abandonment, predation).

Additional raptor nest activity and productivity monitoring measures will be applied in areas with high levels of

development (i.e., areas with > 4 well locations/section) on and within 1 mile of the project area.

Inventory/monitoring efforts in these areas, as well as selected undeveloped reference areas will be conducted

annually during April and May, followed by nest productivity monitoring. Site and species-specific nest inventories

will also continue to be conducted as necessary in association with all APD and ROW application field reviews.

All raptor nest/productivity surveys will be conducted using procedures that minimize potential adverse effects to

nesting raptors. Specific survey protocol for reducing detrimental effects are listed in Grier and Fyfe ( 1987) and

Call (1978) and include the following:

Nest visits will be delayed for as long as possible during the nesting season.

Nests will be approached cautiously, and their status (i.e., number of nestling/fledglings) will be

determined from a distance with binoculars or a spotting scope.

Nests will be approached tangentially and in an obvious manner to avoid startling adults.

Nests will not be visited during adverse weather conditions (e.g., extreme cold, precipitation events,

windy periods, or during the hottest part of the day).

Visits will be kept as brief as possible.

All inventories will be coordinated by the BLM.
The number of nest visits in any year will be kept to a minimum.
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Ferruginous Hawk: Timing of surveys is very important in documenting the territory, occupancy, success and

productivity of ferruginous hawk populations. The accepted survey and monitoring guidelines for ferruginous hawk

arc taken from the Simcy ami Monitoring Guidelinesfor Ferruginous Hanks in Montana. 1995.

Bald Eagle: Inventory and monitoring protocol for the bald eagle will be as described for raptors, with the following

additions. Operators will indicate the presence of eagle habitat as previously defined, on their application. Prior to

CBM development or construction, surveys of the wooded riparian corridors within 1.0 mile of a project area will be

conducted in the winter and/or spring by biologists and/or BLM-approved biologists to determine the occurrence of

winter bald eagle roosts. Suneys will be conducted from daybreak to 2 hours after sunrise and/or from 2 hours

before sunset to 1 hour after sunset by fixed-wing aircraft. Follow-up ground surveys, if necessary, will be

conducted during the same time frame. Surveys will be at least 7 days apart. The location, activity, number, and

age class (immature, mature) of any bald eagles observed will be recorded. If a roost or suspected roost is identified,

BLM, USFWS, and MFWP will be notified and a GPS record of the roost/suspected roost will be obtained and

entered into the BLM GIS database. There will be No Surface Occupancy within 0.5 miles of any identified bald

eagle roost sites.

Nest productivity will be conducted by the BLM or a BLM-approved biologist in areas with high levels of

development (i.e., areas with greater than or equal to 4 well locations/section) on and within 1 mile of the project

area. Active nests located within one mile of project-related disturbance areas will be monitored between March 1

and mid-July to detennine nesting success (i.e., number of nestlings/fledglings per nest).

Burrowing owl: Operators should indicate the presence of prairie dog towns on their application. The presence of

sensitive habitat does not indicate that a species may be present. It does, however, alert the company and BLM that

a field review and surveys may be required to process the permit or initiate action. In association with APD and

ROW application field reviews, prairie dog colonies within 0.5 miles of a proposed project area will be surveyed for

western burrowing owls by BLM biologists or a BLM-approved Operator-financed biologist twice yearly from June

through August to determine the presence/absence of nesting owls. Efforts will be made to determine reproductive

success (no. of fledglings/nest).

Threatened, Endangered, Candidate, and Other Species of Concern

Operators should indicate the presence of cottonwood riparian, herbaceous riparian or wet meadows, permanent

water or wetlands, prairie dog towns, or rock outcrops, ridges or knolls on their application. The presence of

sensitive habitat may not indicate that a species may be present. It does, however, alert the company and BLM that

a field review and surveys may be required to process the permit or initiate action. The level of effort associated

with the inventory and monitoring required for threatened, endangered, candidate, and other species of concern

(TEC&SC) will be commensurate with established protocol for the potentially affected species. Methodologies and

results of these surveys will be included in annual reports or provided in separate supplemental reports. As

TEC&SC species are added to or withdrawn from USFWS and/or BLM lists, appropriate modifications will be

incorporated to this plan and specified in annual reports.

TEC&SC data collected during the surveys will be provided only as necessary to those requiring the data for

specific management and/or project development needs. Site- and species-specific TEC&SC surveys will continue

to be conducted as necessary in association with all APD and ROW application field reviews. Data will be collected

on BLM approved data sheets and entered into the BLM GIS database.
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Black-footed Ferret

Operators should indicate the presence of prairie dog towns on their application. The presence of sensitive habitat

does not indicate that suitable black footed ferret habitat may be present. It does, however, alert the company and

BLM that a field review and sur\eys may be required to process the permit or initiate action. BLM biologists and'or

BLM-approved Operator-financed biologists will determine the presence/absence of prairie dog colonies within 0.5

miles of proposed activity during APD and ROW application field re\iews. Prairie dog colonies on the area will be

mapped to determine overall size following the approved methodology. Colony acreage will be determined using

GIS applications. Colonies that meet USFWS size criteria as potential black-footed ferret habitat (USFWS 1989)

will be surveyed to determine active burrow density using the methods described by Biggins et al. (1993) or other

BLM- and USFWS-approved methodology.

Project activity will be located to avoid impacts to prairie dog colonies that meet USFWS criteria as black-footed

ferret habitat (USFWS 1989). If avoidance is not possible, all colonies meeting the USFWS size criteria and any

colonies for which density estimates are not obtained will be surveyed for black-footed ferrets by an operator-

financed, USFWS-certified surveyor prior to but not more than 1 year in advance of disturbance to these colonies.

Black-footed ferret surveys will be conducted in accordance with USFWS guidelines (USFWS 1989) and will be

conducted on a site-specific basis, depending on the areas proposed for disturbance in a given year as specified in

the annual report. If a black-footed ferret or its sign is found during a survey, all development activity would be

subject to recommendations from the Monlana Black-footed Ferret Siiney Guidelines. Draft Managing Oil and Gas

Activities in Prairie Dog Ecosystems with Potential for Black-footedferret Reintroduction and re-initiation of

Section 7 Consultation with USFWS.

Black-tailed Prairie Dog

The BLM will determine the acreage of occupied black-tailed prairie dog habitat within suitable mountain plover

habitat on federally managed surface acres and federal mineral estate lands. Further, a reasonable effort should be

made to estimate actual impacts, including habitat loss, CBM development \\ ill have on occupied black-tailed

prairie dog acres within suitable mountain plover habitat over the entire project area.

Active prairie dog towns on BLM lands within 0.5 miles of a specific project area will be identified, mapped, and

surveyed as described in the Black-footed ferret section. In addition, reference prairie dog colonies subject to

development will be identified. On an annual basis, the BLM and/or a BLM-approved Operator-financed biologist

will survey, at least a portion of, the prairie dog colonies, including the reference colonies. Prairie dog populations

are subject to drastic population fluctuations primarily due to disease (plague). Therefore, efforts will be made to

compare the data from the reference colonies with that obtained from the project areas, in order to monitor the

response of prairie dog populations to CBM development.

Mountain Plover

Surface use is prohibited within 1/4 mile of active mountain plover nest sites. Disturbance to prairie dog towns will

be avoided where possible. Any active prairie dog town occupied by mountain plover will have No Surface Use

between April 1 and July 31 which may be reduced to No Surface Use within 1 4 mile of an active nest, once nesting

has been confirmed. An exception may be granted by the authorized officer after the BLM consults with the FWS
on a case-by-case basis and the operator agrees to adhere to the new operational constraints.

On federally managed surface acres, active black-tailed prairie colonies within suitable mountain plover habitat will

have a No Surface Occupancy.

8
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Prior to permit approval, habitat suitability will be determined. The BLM, FWS and MFWP will estimate potential

mountain plover habitat across the CBM area using a predictive habitat model. Over the next 5 years, information

will be refined by field validation using most current Service mountain plover survey guidelines (USFWS 2()02c) to

determine the presence/absence of potentially suitable mountain plover habitat, in areas of suitable mountain plover

habitat, surveys will be conducted prior to ground disturbance activities by the BLM or a BLM-approvcd Operator

biologist using the Service protocol at a specific project area plus a 0.5 mile buffer. Efforts will be made to identify

mountain plover nesting areas that are not subject to CBM development to be used as reference sites. Comparisons

will be made of the trends in mountain plover nesting occupancy between these reference areas and areas

experiencing CBM development.

The BLM shall monitor all loss of mountain plover habitat associated with all portions of this action (operators will

indicate the presence of prairie dog towns or other mountain plover habitat indicators on their application). Suitable

mountain plover habitat has been defined under 'critical habitat' for the mountain plover in the Biological Opinion.

The actual measurement of disturbed habitat can be the responsibility of the BLM, their agent (consultant,

contractor, etc) with a written summary provided to the Service's Montana Field Office upon project completion, or

immediately if the anticipated impact area is exceeded.

Gray Wolf

According to the Biological Assessment for Coalhed Methane Production in Montana, state lands and counties

(Gallatin and Park Counties) bordering Yellowstone National Park would be surveyed in the spring for wolves,

occupied dens, or scat prior to development. These surveys could be conducted from the air or from the ground.

Areas in which wolves are observed would continue to be surveyed annually until reintroduction objectives are met.

Efforts will be made to compare production and/or occupancy trends in wolf populations in these areas to a

reference population in order to gain more reliable information regarding the response of wolves to CBM
development.

Sage Grouse

BLM and MFWP will conduct sage grouse lek inventories over the entire CBM project area every 5 years to

determine lek locations. Surveys of different areas may occur during different years with the intent that the entire

CBM project area will be covered at least once every 5 years. Existing MFWP Region 7 trend blocks will be

monitored annually. There are 4 trend blocks in FWP Region 7; one located in the Decker area and 3 others across

the Region. Inventories and protocol will be consistent with the Montana Sage Grouse Conserx'ation Plan

coordinated by the BLM and MFWP. In areas with > 4 well locations per section, aerial inventories will be

conducted annually on affected sections, 2 mile buffers, and selected undeveloped reference areas. Surveys may be

conducted aerially or on the ground, as deemed appropriate by the BLM and MFWP. Operator may provide

financial assistance.

Aerial surveys will be used for determining lek locations. BLM, MFWP or BLM-approved Operator-financed

biologist will monitor sage grouse lek attendance within 2 miles of areas having < 4 locations per section such that

all leks on these areas are surveyed at least once every 3 years. Data collected during these surveys will be recorded

on BLM and MFWP approved data sheets and entered into the BLM GIS database. An effort should also be made

to compare trends of the number of males/lek to reference leks

Sage grouse winter use surveys of suitable winter habitat within 2 miles of a project area will be coordinated by the

BLM and implemented by the BLM and/or MFWP during November through February as deemed appropriate by

these management agencies, and results will be provided in interim and/or annual reports. These surveys will be

conducted to identify sage grouse wintering concentration areas. Historical information of winter sage grouse
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locations will be useful in focusing efforts in areas suspected of providing winter habitat. Sage grouse winter habitat

use surveys will be conducted subsequent to snowfall events to identify crucial winter habitat.

Bi2 Game

Elk, mule deer, white-tailed deer, and pronghom are the common big game species that occur within parts or all of

the CBM planning area. BLM and MFWP will continue to collect annual big game seasonal habitat use data and

make it a\ailablc to Operators and landowners. Big game use of seasonal habitats is highly dependent upon a

combination of environmental factors including forage quality and snow depth. Therefore, it is very difficult to

attribute changes in habitat use to a single factor. Comparisons in trends between big game seasonal habitat

reference areas and seasonal habitats associated with CBM development may pro\ ide some insight into the response

of big game to CBM development.

General Wildlife

Any avian mortality observed in pits will be documented, reported to the BLM and USFWS, and measures will be

taken to prevent future mortality at the pit{s). Well field access roads and other roads with project-related traffic

increases will be monitored for wildlife mortality so that specific mitigation can be designed and implemented as

deemed necessary by BLM, in consultation with MFWP, for areas with high traffic volume and/or increased

wildlife/vehicle collisions and mortality.

.Aquatic Species

Baseline aquatic inventories will be conducted in potentially affected areas by BLM and MFWP with Operator

financial assistance, for 1 -2 years prior to development commencing, to determine occurrence, abundance, and

population diversity of the aquatic community. These inventories should be repeated every year in selected

intemiitteni perennial streams associated with produced water discharge as well as selected intermittent/ perennial

streams associated with no produced water discharge (control sample site)

.

Natural fluctuations in species occurrence, abundance, and population diversity will be determined by comparing

changes in control sample sites to baseline inventories. Changes in occurrence, abundance, and population diversity

of the aquatic community in streams associated with produced water discharge may then be possible by comparing

to the natural fluctuations.

Detection of a retraction in the range of a species, a downward trend in abundance, or reduced population diversity

in systems with produced water discharge shall warrant a review of Project Plans and possible recommendations for

adjustment of management to address the specific problems.

Aquatic groups to be inventoried and monitored will include:

-Benthic macroinvertebrates - Determine population diversity using Hess/kick net sampling protocol to

measure species abundance and establish a diversity index.

-Amphibians and aquatic reptiles - Determine population diversity and abundance utilizing sampling

methodologies being developed for prairie species.

-Non-game fish - Determine population di\ ersity using electrofishing and seining.

-Algae (periphyton) - Detennine population diversity.
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PROTECTION MEASURES

Wildlife protection measures have been put in place through lease stipulations or temis and conditions from a

Biological Opinion from FWS. The following sections describe stipulations or mitigation that restrict activities

through lease agreements or ternis and conditions to reduce the likelihood of "take" of a federally listed species.

Lease stipulation

The lease stipulations were approved in the 1994 BLM Oil and Gas EIS. These are mandatory measures or actions

that have been developed as a result of wildlife research and input from agencies and Operators. Avoidance of

important breeding, nesting, and seasonal habitats is the primaiy protection measure that will reduce the possibility

ofCBM and Oil and Gas development having an impact on wildlife populations, productivity, or habitat use.

Additional conservation measures will be incorporated through the Project Plan design or as Conditions of

Approval. Data collected during monitoring efforts and properly analyzed will be used to determine the

appropriateness and the effectiveness of these measures throughout the CBM project area. Based on the results of

the monitoring data, these measures will be reviewed by the Core Team and RMU Teams. As monitoring data are

collected over time, it is likely that some protection measures will be added, while others will be modified or

removed completely with approval from the BLM in cooperation with other agencies and the Core Team. All

changes in these protection measures will be reported, with a justification for the change, in annual reports. A RMP
amendment may be required depending on the recommended change.

"Waivers" A lease stipulation may be waived by the Authorized Officer (AO) if a determination is made by the

BLM, in consultation with FWS, that the proposed action will not adversely affect the species in question.

"Exceptions" to protection measure may be granted by the AO, in coordination with USFWS for T&E species and

MFWP, if the Operator submits a plan that demonstrates that impacts from the proposed action will not be

significant, or can be adequately mitigated.

"Modifications" may be made by the AO if it is determined that portions of the area do not include habitat

protected by the stipulation.

Raptors

From March 1 - August 1 , all surface disturbing activities are prohibited within '/: mile of active raptor nest sites

except ferruginous hawk, bald eagle and peregrine falcon nest sites. For ferruginous hawks and bald eagles, no

surface occupancy or use will be allowed within Vi mile of known active nest sites. No surface occupancy or use is

allowed within 1 mile of identified peregrine falcon nests. Active raptor nests are defined as those that have been

used within the last two years.

Big Game
Surface use is prohibited to avoid disturbance of white-tailed deer, mule deer, elk, pronghom antelope, moose, and

bighorn sheep during the winter use season, December 1 - March 3 1 . This stipulation does not apply to the

operation and maintenance of production facilities.
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Elk Parturition Range

In order to protect elk parturition range, surface use is prohibited from April 1 to June 15 within established spring

calving range. This protection measure does not apply to the operation and maintenance of production facilities.

Bighorn Sheep - Powder River Breaks

No surface occupancy or use is allowed in the designated Powder River Bighorn Sheep Range. In crucial winter

range outside of the designated area, surface use is prohibited from December 1 to March 3 1

.

Sage Grouse

Lek siles

In order to minimize impacts to sharptail and sage grouse leks, surface occupancy within Va mile of known leks is

prohibited. The measure may be waived if the AO, in coordination with MFWP, determines that the entire leasehold

can be occupied without adversely affecting grouse lek sites, or if all lek sites within % mile of the leasehold ha\e

not been attended for 5 consecutive years.

Nesting area

Surface use is prohibited between March 1 - June 15 in grouse nesting habitat within 2 miles of a known lek. This

measure does not apply to the operation and maintenance of production facilities. This measure will be

implemented to protect sharptail and sage grouse nesting habitat from disturbance during spring and early summer
in order to maximize annual production of young, and to minimize disturbance to nesting activities adjacent to

nesting sites for the long-term maintenance of grouse populations in the area.

Winter range

Surface use is prohibited from December 1 through March 3 1 within designated crucial winter range to protect sage

grouse from disturbance during winter season use.

Prairie Dog Towns and Associated Black-footed Ferret Habitat

Prior to surface-disturbing acti\ities. prairie dog colonies and complexes 80 acres or more in size and containing 5

burrows per acre w ill be examined to dctemiine the presence or absence of black-footed ferrets. The findings of this

examination may result in some restrictions to the operator's plans or may even preclude use and occupancy.

The lessee or operator may, at their own option, conduct an examination on the leased lands to determine if black-

footed ferrets are present, or if the proposed activity would ha\e an adverse effect, or if the area can be cleared. This

examination must be done by, or under the supervision of a qualified resource specialist approved by the BLM. An
acceptable report must be provided to documenting the presence or absence of black-footed ferrets and identifying

the anticipated effects of the proposed action on the black-footed ferret and its habitat. This stipulation does not

apply to the operation and maintenance of production facilities.

Interior Least Tern

The interior least tern is listed as an endangered species under the ESA. Birds occupy sandbars and beaches in

eastern Montana and along the Yellowstone and Missouri Rivers. Surface occupancy and will be prohibited within

1/4 mile of wetlands identified as interior least tern habitat.
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Terms and Conditions from Section 7 Consultation

In order to be exempt from the prohibitions of section 9 of the Act, the Bureau must comply with the following

temis and conditions, which implement the reasonable and prudent measures described and outlined in the

Biological Opinion. These terms and conditions are nondiscretionary.

All Species

In the event that a bald eagle (dead or injured) or mountain plover (dead or injured) is located during construction

and operation, the Service's Billings Sub-Office of the Montana Field Office (406-247-7.'?66) and the Service's Law

Enforcement Office (406-247-7355) will be notified within 24 hours. The action agency must provide for

monitoring the actual number of individuals taken. Because of difficulty in identification, all small birds found dead

should be stored in a freezer for the Service to identify.

• The Bureau shall monitor all loss of bald eagle (nesting, potential nesting and roost sites) and suitable

mountain plover habitat associated with all actions covered under the Montana Statewide Draft Oil and

Gas EIS and Amendment ofthe Powder River and Billings RMPs and ROD. Bald eagle nesting, potential

nesting and roost sites, and suitable mountain plover habitat have been defined under 'habitat use' and

'critical habitat' respectively, for each species in the Biological Opinion. The actual measurement of

disturbed habitat can be the responsibility of the BLM their agent (consultant, contractor, etc) with a

written summary provided to the Service's Montana Field Office upon project completion. The tracking

will include the location and acres of habitat loss, field survey reports, what stipulations were applied, and a

record of any variance granted to timing and/or spatial buffers. The monitoring of habitat loss for these

species will commence from the date the Record of Decision (ROD) is signed. The actual measurement of

disturbed habitat can be the responsibility of the Bureau's agent (consultant, contractor, etc.) with a written

summary provided to the Service's Montana Field Office semi-annually, or immediately if the Bureau

detennines that action (/. e. Application for Permit to Drill (APD), pipeline, compressor station) will

adversely affect a listed species. However, it is the responsibility of the Bureau to ensure that the semi-

annual reports are complete and filed with the Service in a timely manner. The semi-annual report will

include field survey reports for endangered, threatened, proposed and candidate species for all actions

covered under the Montana Statewide Draft Oil and Gas EIS and Amendment ofthe Powder River and

Billings RMPs and ROD. The semi-annual reports will include all actions completed under this BO up to

30 days prior to the reporting date. The first report will be due 6 months from the signing of the ROD and

on the anniversary date of the signing of the ROD. Reporting will continue for the life of the project.

• As outlined in the guidance and conservation measures in the CBMProgrammatic Wildlife Monitoring and

Protection Planfor the Statewide Oil and Gas Environmental Impact Statement and Amendment ofthe

Powder River and Billings Resource Management Plans that "AH new roads required for the proposed

project will be appropriately constructed, improved, maintained, and signed to minimize potential

wildlife/vehicle collisions... Appropriate speed limits will be adhered to on all project area roads, and

Operators will advise employees and contractors regarding these speed limits."
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Bald Eagle

• The Bureau shall require implementation of all conservation measures/mitigation measures identified in the

Biological Assessment prepared for the project and dated April 10. 2002, and wildlife invcntor\'.

monitoring, and protection protocol provided by the WMPP. The Bureau shall monitor for compliance

with the measures and protocol. These are as follows:

• The appropriate standard seasonal or year-long stipulations for raptors or no surface occupancy for bald

eagles as identified in the Billings Resource Management Plan (U.S. Bureau of Land Management 1983),

Powder River Resource Management Plan (BLM 1984), and Oil and Gas Resource Management Plaa EIS

Amendment (BLM 1992) will be applied. This includes No Surface Occupancy within '/: mile of nests

active in the last 7 years and Vi mile of roost sites.

• Inventory and monitoring protocol for the bald eagle will be as described for raptors, with the following

additions. Operators will indicate the presence of eagle habitat as previously defined, on their application.

Prior to CBM development or construction, surveys of the wooded riparian corridors within 1 .0 mile of a

project area will be conducted in the winter and/or spring by biologists andyor BLM-approved biologists to

determine the occurrence of winter bald eagle roosts. Surveys will be conducted from daybreak to 2 hours

after sunrise and/or from 2 hours before sunset to 1 hour after sunset by fi,xed-wing aircraft. Follow-up

ground surveys, if necessary, will be conducted during the same time frame. Surveys will be at least 7 days

apart. The location, activity, number, and age class (immature, mature) of any bald eagles obsened will be

recorded and if a roost or suspected roost is identified, BLM, USFWS, and MFWP will be notified and a

GPS record of the roost/suspected roost will be obtained and entered into the BLM GIS database. There

will be No Surface Occupancy within 0.5 miles of an)' identified bald eagle roost sites.

• Nest productivity will be conducted by the BLM or a BLM approved biologist in areas with high levels of

development (i.e., areas with greater than or equal to 4 well locations/section) on and within 1 mile of the

project area. Active nests located v\ ithin one mile of project-related disturbance areas will be monitored

between March 1 and mid-July to detemiine nesting success (i.e., number of nestlings, fledglings per nest).

• No new above-ground power line should be constructed within the Primary Use Area or Vi mile from an

active eagle nest or nest that has been occupied within the recent past. No surface occupancy or use is

allowed within 0.5 miles of known bald eagle nest sites which have been active within the past 7 years. All

other actions will be consistent with the Montana Bald Eagle Management Plan - July 1994.

• Power lines will be built to standards identified by the Avian Power Line Interaction Committee (1996) to

minimize electrocution potential. The Service has more specific recommendations that reaffirm and

compliment those presented in Suggested Practices. It should be noted that these measures vary in their

effectiveness to minimize mortality, and may be modified as they are tested in the field and laboratory.

Local habitat conditions should be considered in their use. The Service does not endorse any specific

product that can be used to prevent and/or minimize mortality, however, we are providing a list oiMajor
Manufacturers ofProducts to Reduce Animal Interactions on Electrical Utilit}' Facilities.

New Distribution Lines and Facilities

The following represents areas where the raptor protection measures will be applied when designing new
distribution line construction:

1.1 Bury distribution lines where feasible.
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1 .2 Raptor-safe structures (e.g., with increased conductor-conductor spacing) are to be used that

address adequate spacing for each problematic species (i.e., minimum 60" for bald eagles would

co\er all species).

1 ..> Equipment installations (overhead service transfonners, capacitors, reclosers, etc.) are to be made
raptor safe (e.g., by insulating the bushing conductor terminations and by using covered jumper

conductors).

1 .4 Jumper conductor installations (e.g.. comer, tap structures, etc) are to be made raptor safe by using

covered jumpers or providing adequate separation.

1 .5 Employ covers for arresters and cutouts.

1.6 Lines should a\oid high avian use areas such as wetlands, prairie dog towns, and grouse leks. If

not avoidable, use anti-perching devices to discourage perching in sensitive habitats such as

grouse leks, prairie dog towns and wetlands to decrease predation and decrease loss of avian

predators to electrocution.

Modification of Existing Facilities

Raptor protection measures to be applied when retrofitting existing distribution lines. Problem structures

may include dead ends, tap or junction poles, transformers, reclosers and capacitor banks or other structures

with less than 60" between conductors or a conductor and ground. The following modifications will be

made:

2.

1

Cover exposed jumpers.

2.3 Gap any pole top ground wires.

2.4 Isolate grounded guy wires by installing insulating link.

2.5 On transformers, install insulated bushing covers, covered jumpers, cutout covers and arrester

covers.

2.6 When mortalities occur on existing lines and structures, raptor protection measures are to be

applied (e.g., modify for raptor-safe construction, install perches, perching deterrents, nesting

platforms, nest deterrent devices, etc).

2.7 Use anti-perching devices to discourage perching in sensitive habitats such as

grouse leks, prairie dog towns and wetlands to decrease predation, and decrease loss of avian

predators to electrocution.

2.8 In areas where midspan collisions are a problem, install line-marking devices that have been

proven effective. All transmission lines that span streams and rivers, should maintain proper

spacing and have markers installed.

These additional standards to minimize migratory bird mortalities associated with utility transmission lines, will be

incorporated into the Terms and Conditions for all APD's and stipulations for Right-Of-Way applications.
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Mountain Plover

The Bureau shall require implementation of the eonser\ation measures for mountain plover as identified in

the Biological Assessment prepared for the project and dated April 10, 2002, and \sildlife inventor\',

monitoring, and protection protocol provided by the IVMPP. The Bureau shall monitor for compliance

with the measures and protocol. These are as follows:

Surface use is prohibited within 1 4 mile of active mountain plover nest sites. Disturbance to prairie dog

towns will be avoided where possible. Any active prairie dog town occupied by mountain plover will have

No Surface Use between April 1 and July 31. This area may be reduced to No Surface Use within 1/4 mile

of an active nest, once nesting has been confirmed. An exception may be granted by the authorized officer

after the BLM consults with the FWS on a case by case basis and the operator agrees to adhere to the new

operational constraints.

Due to the declining status of mountain plover in the analysis area and the need to retain this most

important and limited nesting habitat, all active prairie dog colonies within suitable mountain plover habitat

will have No Surface Occupancy (NSO). This NSO will be applied only to federally managed surface

acres. This NSO may be modified in an amendment to this biological opinion after analysis of impacts to

this preferred nesting habitat is completed.

The BLM will detennine the acreage of occupied black-tailed prairie dog habitat within the suitable

mountain plover habitat of federally managed surface acres and on federal mineral estate lands. Further, a

reasonable effort should be made to estimate the actual impacts, including habitat loss, CBM development

will have on occupied black-tailed prairie dog acres within suitable mountain plover habitat over the entire

project area. The project area is large and certain areas will likely be developed for coal bed methane

before others. The BLM, Service, and cooperators will develop a survey protocol that may include

prioritization of subsets of the project area to be analyzed. Based on the results of such analysis, the NSO
on active prairie dog w ithin suitable mountain plover habitat may be modified in an ainendment to the

biological opinion.

Prior to permit approval, habitat suitability will be determined. The BLM, FWS and MFWP will estimate

potential mountain plover habitat across the CBM area using a predictive habitat model. Over the next 5

years, infonnation will be refined by field validation using most current Service mountain plover survey

guidelines (USFWS 2002c) to determine the presence/absence of potentially suitable mountain plover

habitat. In areas of suitable mountain plover habitat, surveys will be conducted prior to ground disturbance

activities by the BLM or a BLM-approved Operator biologist using the Ser\ ice protocol at a specific

project area plus a 0.5 mile buffer. Efforts will be made to identify mountain plover nesting areas that are

not subject to CBM development to be used as reference sites. Comparisons will be made of the trends in

mountain plover nesting occupancy between these reference areas and areas experiencing CBM
development.

The BLM shall monitor all loss of mountain plover habitat associated with all portions of this action

(operators will indicate the presence of prairie dog towns or other mountain plover habitat indicators on

their application) . Suitable mountain ploxcr habitat has been defined under "critical habitat" for the

mountain plover in the Biological Opinion. The actual measurement of disturbed habitat can be the

responsibility of the BLM, their agent (consultant, contractor, etc) with a written summarv' provided to the

Service's Montana Field Office upon project completion, or immediately if the anticipated impact area is

exceeded.
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If suitable mountain plover habitat is present, surveys for nesting mountain plovers will be conducted prior

to ground disturbance activities, if ground disturbing activities are anticipated to occur between April 10

and July 10. Disturbance occuiring outside this period is permitted, but any loss of mountain plover

suitable habitat must be documented. Sites must be surveyed 3 times between the April 10 and July 10

period, with each survey separated by at least 14 days. The earlier date will facilitate detection of early-

breeding plovers. A disturbance-free buffer zone of 1/4 mile will be established around all mountain plover

nesting locations between April 1 and July 31. If an active nest is found in the survey area, the planned

activity should be delayed 37 days, or seven days post-hatching. If a brood of flightless chicks is observed,

activities should be delayed at least seven days (USFWS 2002). Exceptions and/or waiver to stipulations

can be made through consultation with FWS on a case by case basis.

Roads will be located outside of nesting plover habitat wherever possible. Apply mitigation measures to

reduce mountain plover mortality caused by increased vehicle traffic. Construct speed bumps, use signing

or post speed limits as necessary to reduce vehicle speeds near mountain plover.

Creation of hunting perches will be miniinized within '/2 mile of occupied nesting areas. Utilize perch

inhibitors (perch guards) to deter predator use.

Native seed mixes will be used to re-establish short grass prairie vegetation during reclamation.

There will be No Surface Occupancy of ancillary facilities (e.g., compressor stations, processing plants)

within Vi mile of known nesting areas. Variance may be granted after consultation with the Service.

In habitat known to be occupied by mountain plover, no dogs will be pennitted at work sites to reduce the

potential for harassment of plovers.

Operators and the Bureau shall be provided by the Service with educational material illustrating and

describing the mountain plover, its habitat needs, life history, threats, and gas development activities that

may lead to incidental take of eggs, chicks, or adults with requirements that these material be posted in

common areas and circulated in a memorandum among all employees and service providers.

Programmatic Guidance for the Development of Project Plans

Guidance for developing Project Plans and/or conservation measures applied as Conditions of Approval provide a

full range of practicable means to avoid or minimize hann to wildlife species or their habitats. Operators will

minimize impacts to wildlife by incorporating applicable WMPP programmatic guidance into Project Plans. Not all

measures may apply to each site-specific development area and means to reduce hann are not limited to those

identified in the WMPP. This guidance may change over time if new Conservation Strategies become available for

Special Status Species or monitoring indicates the measure is not effective or unnecessary.

BLM and MFWP will work together through a Cooperative Agreement to collect baseline information about

wildlife and sensitive habitats possibly containing special status species. During the project development phase.

Operators will identify potentially sensitive habitats and coordinate with BLM to determine which species or

habitats are of concern within or adjacent to the project area. In areas where required site-specific wildlife inventory

has not been completed. Operators and BLM will work cooperatively to achieve it. BLM's responsibilities under

NEPA, ESA, and NHPA essentially are the same on split estate (i.e., federal minerals/private surface) as they are

with federal surface. BLM and Operators will seek input from the private surface owner to include conservation

measures in split estate situations.
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The following guidance and conservation measures are considered "features" or project "design criteria" to be used

during Project Plan preparation. The design of projects can incorporate conservation needs for wildlife species or

measures can be added as "Conditions of Approval." These types of consenation actions offer flexibility for local

situations and help minimize or eliminate impacts to the species of interest.

1. Use the best available information for siting structures (e.g., storage facilities, generators and holding

tanks) outside of the applicable zone of impact in important wildlife breeding, brood-rearing and winter

habitat based on the following considerations.

a. size of the structure{s),

b. level/type of anticipated disturbance

c. life of the operation, and

d. extent to which impacts would be minimized by topography.

2. Concentrate energy-related facilities when practicable.

3. Develop a comprehensive Project Plan prior to POD or full field development activities to minimize road

densities.

4. To reduce additional surface disturbance, existing roads and two-tracks on and adjacent to the CBM project

area will be used to the extent possible and \\ ill be upgraded as necessary'.

5. Minimize stream channel disturbances and related sediment problems during construction of road and

installation of stream crossing structures. Do not place erodible material into stream channels. Remove
stockpiled material from high water zones. Locale temporary construction bypass roads in locations where

the stream course will have minimal disturbance. Time construction activities to protect fisheries and water

quality.

6. Design stream-crossings for adequate passage offish (if present), minimum impact on water quality, and at

a minimum, the 25-year frequency runoff Consider oversized pipe when debris loading may pose

problems. Ensure sizing provides adequate length to allow for depth of road fill.

7. Use corridors to the maximum extent possible: roads, power, gas and water lines should use the same

corridor whenever possible.

8. Avoid, where possible, locating roads in crucial sage grouse breeding, nesting and wintering areas and

mountain plover habitats. Develop a route utilizing topography, vegetative cover, site distance, etc. to

effectively protect identified wildlife habitats in a cost efficient manner.

9. Conduct all road and stream crossing construction and maintenance activities in accordance with Agency
approved mitigation measures and BMPs.

10. Utilize remote monitoring technologies whenever possible to reduce site visits thereby reducing wildlife

disturbance and mortalities.

11. All new roads required for the proposed project will be appropriately constructed, improved, maintained,

and signed to minimize potential wildlife vehicle collisions and facilitate wildlife mo\ement through the

project area. Appropriate speed limits will be adhered to on all project area roads, and Operators will

advise employees and contractors regarding these speed limits.
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12. Apply mitigation measures to reduce mountain plover, swift fox or sage grouse mortality caused by

increased vehicle traffic. Construct speed bumps, use signing or post speed limits as necessary to reduce

vehicle speeds near sage grouse leks, mountain plover habitat, or other important wildlife habitats

13. Road closures may be implemented during crucial periods (e.g., extreme winter conditions, and

calving/fawning seasons). Personnel will be advised to minimize stopping and exiting their vehicles in big

game winter range while there is snow on the ground.

14. Roads no longer required for operations or other uses will be reclaimed if required by the surface owner or

surface management agency. Reclamation will be conducted as soon as practical.

15. Operator personnel and contractors will use existing state and county roads and approved access routes,

unless an exception is authorized by the surface management agency.

16. Use minimal surface disturbance to install roads and pipelines and reclaim sites of abandoned wells to

restore natural plant communities.

17. Reclamation of disturbed areas will be initiated as soon as practical. Native species will be used in the

reclamation of important wildlife habitat. Livestock palatibility and wildlife habitat needs will be

considered during seed mix formulation.

1 8. Site new power lines and pipelines in existing disturbed areas wherever possible.

19. Minimize the number of new power lines in sage grouse or mountain plover habitat. Bury lines near sage

grouse leks and mountain plover nesting habitat when feasible.

20. Encourage monitoring of avian mortalities by entering into a Memorandum of Understanding (MOU) with

FWS and the state agencies. The purpose of the MOU is to establish procedures and policies to be

employed by the parties to lessen industry's liability concerns about the "take" of migratory birds.

21

.

Remove unneeded structures and associated infrastructure when project is completed.

22. If possible, minimize maintenance and related activities in sage grouse breeding/nesting complexes; 1

5

March -15 June, between the hours of 4:00-8:00 am and 7:00-10:00 pm.

23. Protect, to the extent possible, namral springs from disturbance or degradation.

24. Design and manage produced water storage impoundments so as not to degrade or inundate sage grouse

leks, nesting sites and wintering sites, prairie dog towns or other Special Status Species habitats.

25. CBM produced water should not be stored in shallow, closed impoundments or playas. Impoundments

designed as flow through systems will lessen the likelihood that selenium will bioaccumulate to levels that

will adversely affect other wildlife.

26. Develop offsite mitigation strategies in situations where fragmentation or degradation of Special Status

Species habitat is unavoidable.

27. Protected reserve, workover, and production pits potentially hazardous to wildlife by netting and/or fencing

as directed by the BLM to prevent wildlife access and minimize the potential for migratory bird mortality.
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28. Reduce potential increases in poaching through employee and contractor education regarding wildlife laws.

Operator should report violations to BLM and MFWP.

29. Operator employees and their contractors will be discouraged from possessing firearms during working

hours.
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