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Abstract: This Final Environmental Impact Statement (EIS) describes the land, people, and resources
potentially affected by Western Energy Company’s (Western Energy) proposed new permit area (C2011003F),
known as Area F (project or project area), at the existing Rosebud Mine, which surrounds the city of Colstrip,
Montana, and the Colstrip Steam Electric Station (Colstrip Power Plant).

If DEQ approves the Area F permit and a new federal mining plan is approved as proposed, then 6,746 permit
acres would be added to the Rosebud Mine. Mining operations in the project area would last 19 years, and
about 70.8 million tons of recoverable coal would be removed. As with other permit areas of the Rosebud
Mine, all coal mined in the project area would be sold and combusted locally at two power plants—the
Colstrip and Rosebud Power Plants. At the current rate of production, mining in the project area would extend
the operational life of the Rosebud Mine by 8 years.

The proposed project area is located in Rosebud and Treasure Counties adjacent to existing Permit Area C,
about 12 miles west of Colstrip. The surface lands of the project area are privately owned, but the subsurface
lands (coal) are owned by both federal and private entities and leased to Western Energy. Current land uses
include grazing land, pastureland, cropland, and wildlife habitat. Tributaries of Horse Creek and West Fork
Armells Creek, which lie within the Yellowstone River watershed, drain the project area. The area of
disturbance within the project area would be 4,260 acres. Of these, 2,159 acres would be disturbed by mining;
the remainder would be disturbed by highwall reduction, soil storage, scoria pits, haul-road construction, and
other miscellaneous disturbances.

This EIS analyzes in detail the proposed project, known as the Proposed Action (Alternative 2), along with No
Action (Alternative 1). One action alternative (Alternative 3), which modifies the Proposed Action to include
additional environmental protection measures above those required under the Montana Strip and
Underground Mine Reclamation Act, is also analyzed. DEQ and OSMRE, the two respective lead agencies,
prepared this EIS in compliance with the Montana Environmental Policy Act and the National Environmental
Policy Act.
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LIST OF ACRONYMS AND ABBREVIATIONS

AADT annual average daily traffic

ACHP Advisory Council on Historic Preservation

ACI Energy

ACS American Community Survey

AHR Annual Hydrology Report

AML abandoned mine lands

AMM abandoned mine methane

AMPD U.S. Environmental Protection Agency Clean Air Markets Program Data
AMRF Abandoned Mine Reclamation Fund

AOC Administrative Order of Consent

APE area of potential effect

AQS Air Quality Service

AR5 Fifth Assessment Report of the IPCC

ARM Administrative Rules of Montana

ARMP Approved Resource Management Plan

asl above sea level

ASLM Assistant Secretary for Land and Minerals Management
AUM animal unit month

AVF alluvial valley floor

BACT Best Available Control Technology

BART Best Available Retrofit Technology

BGEPA Bald and Golden Eagle Protection Act of 1940

BLM Bureau of Land Management

BLM-MT/DK Bureau of Land Management Montana/Dakotas

BLS U.S. Department of Labor, Bureau of Labor Statistics
BMP Best Management Practices

BP before present

BTCA best technology currently available

BTU British thermal units

CAA Clean Air Act

CAMXx Comprehensive Air Quality Model with Extensions
CAP criteria air pollutant

CASTNET Clean Air Status and Trends Network

CCAC Climate Change Advisory Committee

CCR coal combustion residuals

CDC Center for Disease Control

CELP Colstrip Energy Limited Partnership

CEMS Continuous Emissions Monitoring System

CEQ Council on Environmental Quality

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CERP Contingency and Emergency Response Plan

CFB circulating fluidized bed

CFR Code of Federal Regulations

cfs cubic feet per second

ctit cubic feet per short ton

CH, methane

CHIA cumulative hydrologic impacts assessment

CMM coal mine methane
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CcO
CO2
COze
COPC
Corps
CPRD
CSAPR
CWA
dB
dBA
DEQ
DNRC
DOI
DPM
dv

DV

EC
Eco-SSL
EHP
EIA
EIS
ELG
EO
EPA
EPRI
ERA
ERO
ESA
FEMA
FGDM
FLIGHT
FLPMA
FR
FWP
FY
GHG
GIS
GNP
gpm

Gt
Guidelines
GWP
HAP
HFC
Hg
HHRA
HI
HVTL
HWC
ICMM
IMPROVE

carbon monoxide

carbon dioxide

carbon dioxide equivalent

chemicals of potential concern

U.S. Army Corps of Engineers

Colstrip Park and Recreation District
Cross-State Air Pollution Rule

Clean Water Act

decibel

decibel (A-weighted)

Montana Department of Environmental Quality
Montana Department of Natural Resources and Conservation
U.S. Department of the Interior

diesel particulate matter

deciview

design value

electrical conductivity

ecological soil screening level

effluent holding pond

Energy Information Administration
Environmental Impact Statement

effluent limit guidelines

Executive Order

U.S. Environmental Protection Agency
Electric Power Research Institute
ecological risk assessment

Resources Corporation

Endangered Species Act

Federal Emergency Management Agency
flue gas desulfurization material

Facility Level Information on Greenhouse Gases Tool
Federal Land Policy and Management Act
Federal Register

Montana Fish, Wildlife & Parks

fiscal year

greenhouse gas

geographic information systems

Great Northern Properties LP

gallons per minute

gigatons

Clean Water Act Section 404(b)(1) Guidelines
Global Warming Potential

hazardous air pollutant

hydrofluorocarbons

mercury

human health risk assessment

hazard index

high voltage transmission line

Hazardous Waste Coordinator

International Council on Mining and Metals
Interagency Monitoring of Protected Visual Environments
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IPAC
IPCC
kg/ha
kV

Ldn

Leg
LANL
LBA
LBM
LOAEL
LQG
m/s
MAAQS
MAQP
MBTA
MCA
MCFO
MDA
MDHHS
MDN
MDSL
MDT
MEGAN
MEIC
MEMS
MEPA
MFSA
mg/kg
mg/L
mg/m?
MLA
MMT
MMtCOze
MNHP
MOA
MOU
MOVES
MP
MPDD
MPDES
mph
MQAP
MSGWG
MSHA
MSU
MSUMRA
MT
MW
MWAM
MYED
N>O

USFWS Information, Planning, and Conservation System
Intergovernmental Panel on Climate Change
kilograms per hectare

kilovolt

day-night average noise level

equivalent noise level

Los Alamos National Laboratory

lease by application

lease by modification

lowest observed adverse effect level

Large Quantity Generator

meters per second

Montana Ambient Air Quality Standards
Montana Air Quality Permit

Migratory Bird Treaty Act

Montana Code Annotated

Miles City Field Office

Montana Department of Agriculture

Montana Department of Health and Human Services
Mercury Deposition Network

Montana Department of State Lands

Montana Department of Transportation

Model of Emissions of Gases and Aerosols in Nature
Montana Environmental Information Center
Mercury Emissions Monitoring System

Montana Environmental Policy Act

Major Facility Siting Act

milligrams per kilogram

milligrams per liter

milligrams per cubic meter

Mineral Leasing Act

million metric tons

million metric tons of carbon dioxide equivalent
Montana Natural Heritage Program
memorandum of agreement

Memorandum of Understanding

Motor Vehicle Emissions Simulator

milepost

Mining Plan Decision Document

Montana Pollutant Discharge Elimination System
miles per hour

Montana Quality Assurance Plan

Montana Sage-Grouse Working Group

Mine Safety and Health Administration

Montana State University

Montana Strip and Underground Mine Reclamation Act
Montana

megawatts

Montana Department of Transportation Wetland Assessment Method
Mid Yellowstone Electric Cooperative Inc.
nitrous oxide

November 2018

Xix



Western Energy Area F Final EIS — Acronyms and Abbreviations

NAAQS National Ambient Air Quality Standards
NADP National Atmospheric Deposition Program
NCA National Climate Assessment

NCAR National Center for Atmospheric Research
NCCV National Climate Change Viewer

ND normalized difference

NEI National Emissions Inventory

NEPA National Environmental Policy Act

NLEB northern long-eared bat

NO«x nitrogen oxide

NO2 nitrogen dioxide

NOAA National Oceanic and Atmospheric Administration
NOAEL no observed adverse effect level

NOI Notice of Intent

NHPA National Historic Preservation Act

NRC National Research Council

NRCS Natural Resources Conservation Service
NRHP National Register of Historic Places

NSPS New Source Performance Standards

NSR New Source Review

NTN National Trends Network

NWR National Wildlife Refuge

0O; ozone

OEA Office of Environmental Analysis

OSAT Ozone Source Apportionment Technology
OSHA Occupational Safety and Health Administration
OSMRE Office of Surface Mining Reclamation and Enforcement
PA programmatic agreement

PAP permit application package

PCI per-capita income

PD Preliminary Determination

PFYC Potential Fossil Yield Classification

PHC probable hydrologic consequences

PM particulate matter

PLS pure live seed

PMT postmine topography

ppb parts per billion

PPE personal protective equipment

PPL Colstrip Power Plant

ppm parts per million

ppt parts per trillion

PSAT Particulate Source Apportionment Technology
PSD Prevention of Significant Deterioration
PTE potential to emit

QA quality assurance

QC quality control

RCP representative concentration pathway
RCRA Resource Conservation and Recovery Act
ROD Record of Decision

RRA Resource Recovery Act

RRPP Resource Recovery and Protection Plan
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RMP
SAR

scf
SCORP
SEDCAD
SFHA
SH
SHPO
SHWMP
SIP
SMCRA
SOC
SO,
SPCCMP
SSL
STEP
T&E
TBTU
TCLP
TCP
THC
TMDL
tpy

TRI
TRRC
TRV
TSDF
UCL
UDP
USC
USDA
USFS
USFWS
USGS
UWPHI
VER
VOC
VRM
Water Rights Bureau

W/m?
WCI
WEPP
WGIIIT
WRAP
WRI
pg/m’
uS/cm

Resource Management Plan
sodium adsorption ratio

standard cubic feet

Montana State Comprehensive Outdoor Recreation Plan
Sediment, Erosion, Discharge by Computer Aided Design
Special Flood Hazard Area

State Highway

State Historic Preservation Office

Solid and Hazardous Waste Management Plan
State Implementation Plan

Surface Mining Control and Reclamation Act

Species of Concern
sulfur dioxide

Spill Prevention Control and Counter Measure Plan

soil screening level

stage two evaporation pond
Threatened and Endangered
trillion British thermal units
Toxicity Characteristic Leaching Procedure
traditional cultural property

total hydrocarbon

Total Maximum Daily Load

tons per year

Toxic Release Inventory

Tongue River Railroad Company Inc.
toxicity reference value

treatment, storage, and disposal facility
Upper Confidence Limit
Unanticipated Discovery Plan

United States Code

U.S. Department of Agriculture

USDA Forest Service

U.S. Fish and Wildlife Service
U.S. Geological Survey
University of Wisconsin Population Health Institute

valid existing rights

volatile organic compound

Visual Resource Management

Montana Department of Natural Resources and Conservation, Water Resources
Division, Montana Water Rights Bureau

watts per square meter

Western Climate Initiative
USDA Water Erosion Prediction Project

Working Group 111

Western Regional Air Partnership
World Resources Institute
micrograms per cubic meter
micro Siemens/centimeter
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GLOSSARY

active mining period

Areas in a surface mining operation where mining is taking place or
areas where mining is complete and reclamation activities are taking
place.

air pollutant

Any substance in air that could, in high enough concentration, harm
animals, humans, vegetation, and/or materials. Such pollutants may be
present as solid particles, liquid droplets, or gases. Air pollutants fall into
two main groups: (1) those emitted from identifiable sources and, (2)
those formed in the air by interaction between other pollutants.

air quality

A measure of the health-related and visual characteristics of the air, often
derived from quantitative measurements of the concentrations of specific
injurious or contaminating substances.

air quality modeling

A mathematical simulation of how air pollutants disperse and react in the
atmosphere to affect ambient air quality.

air quality related values

Air quality related values (AQRVs) are resources sensitive to air quality
and include a wide array of vegetation, soils, water, fish and wildlife,
and visibility.

alkalinity

The extent to which water or soil contains soluble mineral salts.

alluvium

Unconsolidated material that is deposited by flowing water.

alternative

A NEPA term that refers to a way of achieving the same purpose and
need for a project that is different from the recommended proposal;
alternatives should be studied, developed, and described to address any
proposal which involves unresolved conflicts concerning different uses
of available resources. Analysis scenarios presented in a comparative
form, to facilitate a sharp definition of the issues resulting in a basis for
evaluation among options by the decision maker and the public.

ambient

Surrounding, existing. Of the environment surrounding a body,
encompassing on all sides. Most commonly applied to air quality and
noise.

anaerobic decomposition

The decomposition of organic material without oxygen, resulting in the
release of methane and other anaerobic products.

analysis area

The geographical area being targeted in the analysis as related to the area
of the proposed project.

annuals Plants that complete their life cycle and die in one year or less.

anthropogenic Impacts originating in human activity.

appropriation The act of diverting, impounding, or withdrawing, including by stock for
stock water, a quantity of water for a beneficial use.

aquifer A water-bearing geological formation capable of yielding water in

sufficient quantity to constitute a usable supply.

attainment area

An area that the U.S. Environmental Protection Agency has designated
as being in compliance with one or more of the National Ambient Air
Quality Standards (NAAQS) for sulfur dioxide, nitrogen dioxide, carbon
monoxide, ozone, lead, and particulate matter. An area may be in
attainment for some pollutants but not for others.

backfilling and grading

The operation of refilling an excavation and finishing the surface.

Bald and Golden Eagle Protection
Act

An act enacted in 1940 that prohibits “take” of a bald or golden eagle
without a permit from the Secretary of the Interior. “Take” is defined as
“take, possesses, sell, purchase, barter, offer to sell, export, or import, at
any time or in any manner, any bald eagle ... [or any golden eagle], alive
or dead, or any part, nest, or egg thereof.”
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baseflow The contribution of near-channel alluvial ground water and deeper
bedrock ground water to a stream channel.
baseline The existing conditions against which impacts of the alternatives are

compared.

Best Management Practices

Structural, non-structural, and managerial techniques that are recognized
to be the most effective and practicable means to reduce or prevent water
pollution.

bioavailable The state of a toxicant such that there is increased physicochemical
access to the toxicant by an organism. The less the bioavailability of a
toxicant, the less its toxic effect on an organism.

biodiversity A term that describes the variety of life-forms, the ecological role they
perform, and the genetic diversity they contain.

blasting The act of removing, opening, or forming by or as if by an explosive.

bond liability The time period consisting of four reclamation phases that correspond to

bond release. See Section 1.6.4 for definitions of the four reclamation
phases in the bond liability period.

bond release

Return of a performance bond to the coal operator after the regulatory
agency has inspected and evaluated the completed reclamation
operations and determined that all regulatory requirements have been
satisfied.

borrow materials

Soil or rock dug from one location to provide fill at another location.

box cut

The initial mine cut made through the overburden to expose a portion of
a coal seam.

broadcast seeding

A means of planting where seed is distributed on the ground surface
mechanically or by hand.

candidate species

Those species under consideration for possible listing as “endangered”
or “threatened” in accordance with the 1973 Endangered Species Act.

carbon cycle

The biogeochemical cycle by which carbon is exchanged, or cycled,
among Earth’s oceans, atmosphere, ecosystem, and geosphere.

carbon sequestration

The process by which atmospheric carbon dioxide is taken up by trees,
grasses, and other plants through photosynthesis and stored as carbon in
biomass and soil. The sink of carbon sequestration in forests and wood
products helps offset sources of carbon dioxide to the atmosphere, such
as deforestation, forest fires, and fossil fuel emissions.

carcinogenic parameters

Elements or compounds capable of causing cancer.

carrying capacity

The maximum number of animals that can be sustained over the long
term on a specified land area.

catchment

A geographic area that collects rain or snowfall.

Class I area

A specifically designated area where the degradation of air quality is
stringently restricted (e.g., many national parks, wilderness areas).

climate

The average weather conditions over lengthy periods of time. Typically
quantified using mean and variability of temperature, precipitation, and
wind over a 30-year period.

climate change

A change in global or regional climate patterns, especially a change due
to an increase in the average atmospheric temperature.

clinker

Baked sedimentary rock that developed where coal seams exposed at or
near the surface have burned.

CO2 equivalent (CO2e)

The emission or concentration of carbon dioxide that would cause the
same radiative forcing over a given time period as an amount of a
greenhouse gas or mixture of greenhouse gases.

colluvial

Rock detritus and soil accumulated at the foot of a slope.
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colluvium A general term applied to deposits on a slope or at the foot of a slope that
were moved there chiefly by gravity.

confluence The point where two streams meet.

corridor A defined tract of land, usually linear, through which a species must
travel to reach habitat suitable for reproduction and other life-sustaining
needs.

Cretaceous The third and latest of the periods included in the Mesozoic Era. Also,

the system of strata deposited in the Cretaceous period and related most
commonly to the age of the dinosaurs.

criteria air contaminant (CAC) (or
criteria air pollutant)

A set of air pollutants that cause smog, acid rain, and other health
hazards. They are typically products of fossil-fuel combustion and are
emitted from many sources in industry, mining, transportation,
electricity generation, and agriculture. The following six CACs were the
first set of pollutants recognized by EPA as needing standards on a
national level: particulate matter, nitrogen oxides, ozone, carbon
monoxide, sulfur oxides, and lead.

criteria pollutant

An air pollutant that is regulated by the National Ambient Air Quality
Standards (NAAQS). Criteria pollutants include sulfur dioxide, nitrogen
dioxide, carbon monoxide, ozone, lead, and two size classes of
particulate matter, less than 10 micrometers (0.0004 inch) in
aerodynamic diameter, and less than 2.5 micrometers (0.0001 inch) in
aerodynamic diameter. Pollutants may be added to, or removed from, the
list of criteria pollutants as more information becomes available. Note:
Sometimes pollutants regulated by state laws also are called criteria
pollutants.

critical load

Quantitative estimate of the level of exposure of natural systems to
pollutants below which significant harmful effects on specified sensitive
elements of the environment do not occur.

cumulative impact

The impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (Federal or non-
Federal) or person undertakes such other actions. Cumulative impacts
can result from individually minor but collectively significant actions
taking place over a period of time.

day-night average noise level or
Ldn

A noise metric that reflects a 24-hour A-weighted noise dose. Also
equivalent to a 24-hour A-weighted L.

dBA or decibels A scale A logarithmic unit for measuring sound intensity, using the decibel A-
weighted scale, which approximates the sound levels heard by the
human ear at moderate sound levels, with a 10-decibel increase being a
doubling in sound loudness.

deep rip Breaking up compacted soil or overburden, to a depth below normal
tillage.

degradation A process by which the quality of water in the natural environment is
lowered. When used specifically in regard to DEQ’s nondegradation
rules, this term can relate to a reduction in quantity as well.

dendritic The branching of natural drainage systems.

deposition Deposition is the process whereby acrosols and gases move from the
atmosphere to the earth's surface.

dilution The reduction of a concentration of a substance in air or water.

direct impact

An impact caused by an action and that occurs at the same time and
place as the action.

disturbed area

An area where vegetation, topsoil, or overburden is removed or upon
which topsoil, spoil, and processed waste is placed as a result of mining.
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downgradient The direction that ground water flows, which is from areas of high
ground water levels to areas of low ground water levels.

drill seeding A mechanical method for planting seed in soil.

drilling The act of boring or driving a hole into something solid.

edge effects An edge is the boundary or interface between two biological
communities or between different landscape elements. Edges exist, for
instance, where older forested patches border newly harvested units. The
intensity of edge microclimatic gradients, or the “edge contrast,”
depends on how sharply the two adjacent habitats differ. Edge effects,
broadly defined, are the influences of one patch type on a neighboring
patch type. Edge effects on organisms are both positive and negative;
they cause some species to increase and others to decrease.

effluent Waste liquid discharge.

electrical conductivity (EC) A measure of soluble salts in soil (salinity of a soil).

embeddedness The degree to which rocks are covered by the substrate material (sand,
clay, silt, etc.).

emission Effluent discharged into the atmosphere, usually specified by mass per

unit time, and considered when analyzing air quality.

emissions inventory

An emission inventory is an accounting of the amount of pollutants
discharged into the atmosphere.

endangered species

Any species of plant or animal that is in danger of extinction throughout
all or a significant portion of its range. Endangered species are identified
by the Secretary of the Interior in accordance with the 1973 Endangered
Species Act.

Endangered Species Act

An act of Congress, enacted in 1973, to protect and recover threatened or
endangered plant or animal species and their habitats. The Secretary of
the Interior, in accordance with the act, identifies or lists the species as
“threatened” or “endangered.”

Environmental Assessment (EA)

A concise public document that a federal agency prepares under the
National Environmental Policy Act to provide sufficient evidence and
analysis to determine whether a proposed action requires preparation of
an Environmental Impact Statement (EIS) or whether a Finding of No
Significant Impact can be issued. An EA must include brief discussions
on the need for the proposal, the alternatives, the environmental impacts
of the proposed action and alternatives, and a list of agencies and
persons consulted.

environmental consequences

Environmental effects of project alternatives, including the proposed
action, which cannot be avoided; the relationship between short-term
uses of the human environment, and any irreversible or irretrievable
commitments of resources which would be involved if the proposal
should be implemented.

Environmental Impact Statement

(EIS)

A document prepared to analyze the impacts on the environment of a
proposed action and released to the public for review and comment. An
EIS must meet the requirements of NEPA, CEQ, and the directives of
the agency responsible for the proposed action.

ephemeral stream

A stream that flows only as a direct response to rainfall or snowmelt
events, having no baseflow from ground water.

equivalent noise level or Leq

An environmental noise metric of the exposure resulting from the
accumulation of sound levels over a particular period.

evaporation

The physical process by which a liquid is transformed to a gaseous state.

evapotranspiration

The water lost from an area through the combined effects of evaporation
from free surfaces and transpiration from plants.
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factor-of-safety

Forces causing sliding divided by forces resisting sliding (e.g., at a
factor-of-safety of 1.0, the forces causing sliding are the same as those
resisting sliding).

fault A fracture or fracture zone where there has been displacement of the
sides relative to one another.
forb Any herbaceous plant, usually broadleaved, that is not a grass or grass-

like plant.

fossil fuel

Buried combustible geologic deposits of organic materials, formed from
decayed plants and animals that have been converted to crude oil, coal,
natural gas, or heavy oils by exposure to heat and pressure in Earth’s
crust over hundreds of millions of years.

fugitive emissions

1. Emissions that do not pass through a stack, vent, chimney, or similar
opening where they could be captured by a control device. 2. Any air
pollutant emitted to the atmosphere other than from a stack. Sources of
fugitive emissions include pumps; valves; flanges; seals; area sources
such as ponds, lagoons, landfills, piles of stored material (e.g., coal); and
road construction areas or other areas where earthwork is occurring.

genus

A group of related species used in the classification of organisms (plural
= genera).

global warming

The observed century-scale rise in the average temperature of the Earth's
climate system and its related effects.

global warming potential (GWP)

A relative measure of how much heat a greenhouse gas traps in the
atmosphere. It compares the amount of heat trapped by a certain mass of
the gas in question to the amount of heat trapped by a similar mass of
carbon dioxide.

greenhouse effect

A phenomenon in which greenhouse gases trap solar energy in the
atmosphere and cause it to warm.

greenhouse gas (GHG) A gas that absorbs short-wave radiation emitted by the earth, which
warms the earth by trapping energy that would have otherwise been
released into space.

habituate Become accustomed to.

hardness A measure of the amount of calcium and magnesium dissolved in the

water.

harmful parameters

Elements and compounds that threaten human and other animal health
and safety.

hazardous air pollutants (HAPSs)

Air pollutants not covered by the National Ambient Air Quality
Standards (NAAQS) but which may present a threat of adverse human
health effects or adverse environmental effects. Those specifically listed
in 40 CFR 61.01 are asbestos, benzene, beryllium, coke oven emissions,
inorganic arsenic, mercury, radionuclides, and vinyl chloride. More
broadly, HAPs are any of the 189 pollutants listed in or pursuant to
section 112(b) of the Clean Air Act. Very generally, HAPs are any air
pollutants that may realistically be expected to pose a threat to human
health or welfare.

haze

A form of air pollution caused when sunlight encounters tiny pollution
particles in the air, which reduce the clarity and color of what we see,
and particularly during humid conditions.

heavy metals

Metallic elements with high molecular weights, generally toxic in low
concentrations to plants and animals.

highwall

The face of exposed overburden and mineral in surface mining
operations or for entry to underground mining operations.

historic properties

Cultural resources that are listed on or eligible for listing on the NRHP.
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home range

An area in which an individual animal spends most of its time doing
normal activities.

hydraulic conductivity

The rate of flow of water through geologic material.

hydric soil

A soil that formed under conditions of saturation, flooding, or ponding
long enough during the growing season to develop anaerobic conditions
in the upper part.

hydrophytic

Growing either partly or totally submerged in water.

hydrostratigraphic unit

A body of rock having considerable lateral extent and composing a
geologic framework for a reasonably distinct hydrologic system.

incised

Having a margin that is deeply and sharply notched.

indirect impact

An impact caused by an action but that occurs later in time (reasonably
foreseeable) or farther away in distance.

intermittent stream

A stream or reach of stream that is below the local water table for at least
some of the year, and obtains its flow from both surface runoff and
ground water discharge.

intervisible

Mutually visible, or in sight, the one from the other, as stations.

land farming

A process by which petroleum-contaminated soil is bioremediated above
ground by stimulating aerobic microbial activity within the soil through
aeration and/or the addition of minerals, nutrients, and moisture. It is a
proven, effective technology for reducing concentrations of nearly all the
constituents of petroleum products typically found at petroleum-
contaminated sites.

land use

The activities and inputs undertaken in a certain land cover type, or the
way in which land is managed (e.g., grazing pastures, managed forests).

land-use change

Change in the use of land by humans that may result in a change in land
cover.

lek

An assembly area where animals, especially grouse, carry on display and
courtship behavior.

life-of-mine

Length of time after permitting during which coal is extracted and mine-
related activities can occur.

lithology

The structure and composition of a rock formation.

loading

The quantity of material or chemicals entering the environment, such as
a receiving stream.

long-term effect

A change in a resource or its condition that does not immediately return
the resource to pre-mine condition, appearance, or productivity; long-
term impacts would apply to changes in condition that continue beyond
the bond liability period but would be expected to eventually return to
pre-mine condition, or as required under the Surface Mining Control and
Reclamation Act (SMCRA) or the Montana Surface and Underground
Mine Reclamation Act (MSUMRA).

macroinvertebrates Small animals without backbones that are visible without a microscope
(e.g., insects, small crustaceans, and worms).

macrophytes Plants visible to the unaided eye. In terms of plants found in wetlands,
macrophytes are the conspicuous multicellular plants.

mainstem The primary channel in a stream or river.

mean The average number of a set of values.

median A numerical value in the midpoint of a range of values with half the
value points above and half the points below.

mesic Having intermediate or moderate moisture or temperature; or reference
to organisms adapted to moderate climates.

metapopulation Multiple populations of an organism within an area in which

interbreeding can occur, but is limited due to geographic barriers.
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metasedimentary A rock type that is composed of formerly small-sized particles
(“sedimentary,” like the grains of sands on lakeshores) that are then
exposed to high pressures and temperatures and become compacted into
solid stone and are altered chemically.

metric A value calculated from existing data and used for summarization

purposes.

Migratory Bird Treaty Act

Enacted in 1918 between the United States and several other countries.
The act forbids any person without a permit to “pursue, hunt, take,
capture, kill, attempt to take, capture or kill, possess, offer for sale, sell,
offer to purchase, purchase, deliver for shipment, ship, cause to be
shipped, deliver for transportation, transport, cause to be transported,
carry, or cause to be carried by any means whatever, receive for
shipment, transportation or carriage, or export, at any time, or in any
manner, any migratory bird, included in the terms of this
Convention...for the protection of migratory birds...or any part, nest, or
egg of any such bird.”

mitigation

An action to avoid, minimize, reduce, eliminate, replace, or rectify the
impact of a management practice.

mixing zone

A limited area of a surface water body or a portion of an aquifer where
initial dilution of a discharge takes place and where water-quality
changes may occur and where certain water-quality standards may be
exceeded.

Montana Natural Heritage
Program

The Montana Natural Heritage Program provides information on
Montana’s species and habitats, emphasizing those of conservation
concern.

mycorrhizae

Important structures that develop when certain fungi and plant roots
form a mutually beneficial relationship where energy moves primarily
from plant to fungus and inorganic resources (principally phosphate)
move from fungus to plant.

National Ambient Air Quality
Standards (NAAQS)

The allowable concentrations of air pollutants in the ambient (public
outdoor) air. National ambient air quality standards are based on the air
quality.

National Emissions Standards for
Hazardous Air Pollutants
(NESHAPs)

Emissions standards set by the Environmental Protection Agency for air
pollutants which are not covered by NAAQS and which may, at
sufficiently high levels, cause increased fatalities, irreversible health
effects, or incapacitating illness. These standards are found in 40 CFR
Parts 61 and 63.

National Environmental Policy Act
of 1969 (NEPA)

A Federal environmental law that established a U.S. national policy
promoting the enhancement of the environment; also established the
President's Council on Environmental Quality (CEQ). NEPA's most
significant effect was to set up procedural requirements for all federal
government agencies to prepare Environmental Assessments (EAs) and
Environmental Impact Statements (EISs) containing statements of the
environmental effects of proposed federal agency actions.

nitrogen cycle

The process by which nitrogen circulates among the air, soil, water,
plants, and animals of the earth, and undergoes many different
transformations in the ecosystem, changing from one form to another as
organisms use it for growth and, in some cases, energy.
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No Action Alternative

A NEPA term that refers to the alternative in which the proposed Federal
action is not taken (40 CFR 1502.14(d)). For many Federal actions, the
No Action Alternative represents a scenario in which current conditions
and trends are projected into the future without another proposed action,
such as updating a land management plan. In other cases, the No Action
Alternative represents the future in which the Federal action does not
take place and the project is not implemented.

nonattainment area

An area that the U.S. Environmental Protection Agency has designated
as not meeting (i.e., not being in attainment of) one or more of the
National Ambient Air Quality Standards (NAAQS) for sulfur dioxide,
nitrogen dioxide, carbon monoxide, ozone, lead, and particulate matter.
An area may be in attainment for some pollutants, but not for others.

noncriteria pollutants

The entire range of contaminants other than criteria air contaminants (see
“criteria air contaminants” definition), including other toxic and
hazardous pollutants.

noxious weed

Any exotic plant species established or that may be introduced in the
state that may render land unfit for agriculture, forestry, livestock,
wildlife, or other beneficial uses, or that may harm native plant
communities.

opportunistic species

A species that can adapt to, and take advantage of, a variety of habitats
or situations. This ability provides a benefit to the species in its
distribution, numbers, and survival during changing conditions.

overburden Geologic material of any nature that overlies a deposit of ore or coal,
excluding topsoil.
overpressure Noise from blasting activities, which is assessed using flat-weighted

decibels (dB) rather than dBA. Also, blast overpressure.

ozone (ground level)

A gas compound created by chemical reactions between oxides of
nitrogen and volatile organic compounds in the presence of sunlight.
Emissions from industrial facilities and electric utilities, motor-vehicle
exhaust, gasoline vapors, and chemical solvents are some of the major
sources of nitrogen and volatile organic compounds. Ozone at ground
level is a harmful air pollutant because of its effects on people and the
environment, and it is the main ingredient in “smog.”

particulate matter (pm)

A complex mixture of extremely small particles and liquid droplets that
get into the air. Once inhaled, these particles can affect the heart and
lungs and cause serious health effects. PM10 includes only those
particles equal to or less than 10 micrometers (0.0004 inch) in
aerodynamic diameter; PM2.5 includes only those particles equal to or
less than 2.5 aerodynamic micrometers (0.0001 inch) in diameter.

peak flow

The maximum flow of a stream in a specified period of time.

perennial stream

A stream or reach of a stream that flows continuously during all of the
year as a result of ground water discharge or surface runoff.

perennials Plants that live longer than 2 years.

periphyton Organisms (as some algae) that live attached to underwater surfaces.

permafrost Ground (soil, rock, or sediment) that remains frozen for more than two
consecutive years.

permeable Allowing the passage of fluids.

pH A method of expressing the acidity or basicity of a solution; the pH scale

runs from 0 to 14, with a value of 7 indicating a neutral solution. Values
greater than 7 indicate basic or alkaline solutions, and those below 7
indicate acidic solutions.

phreatic surface

The boundary between saturated and unsaturated soil zones in an
aquifer.
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piping Creation of tunnels or cavities from the movement of water in soil.

Pleistocene The first epoch of the Quaternary Period in the Cenozoic Era with
respect to the age of Earth. Characterized by the spreading and recession
of the ice sheets, and by the appearance of modern humans.

population A collection of individuals that share a common gene pool. In this

document, local population refers to those breeding individuals within
the analysis area.

postmining land use

The specific use or management-related activity to which a disturbed
area is restored after completion of mining and reclamation.

postmining topography

The relief and contour of the land that remains after backfilling of the
mine pit, grading, and recontouring have been completed.

potentiometric surface

An imaginary surface representing the total head of ground water in a
confined (often bedrock) aquifer that is defined by the level to which
water will rise in a well.

Precambrian

The period of time that extends from about 4.6 billion years ago (the
point at which Earth began to form) to the beginning of the Cambrian
Period, 541 million years ago.

prevention of significant
deterioration (of air quality) (PSD)

Regulations established to prevent significant deterioration of air quality
in areas that already meet NAAQS. Specific details of PSD are found in
40 CFR 51.166.

prime farmland

Land that (a) meets the criteria for prime farmland prescribed by the
United States Secretary of Agriculture in the Federal Register and (b)
historically has been used for intensive agricultural purposes.

probable maximum flood

The largest flood that may be expected from a combination of the most
severe weather and hydrologic conditions that are reasonably possible in
a drainage basin.

Proposed Action

A NEPA term referring to a plan that contains sufficient details about the
intended actions to be taken, or that will result, to allow alternatives to
be developed and its environmental impacts analyzed.

public health

The science of protecting the safety and improving the health of
communities through education, policy making and research for disease
and injury prevention.

radiative forcing

Change in energy flux caused by drivers of climate change, or the
difference in energy from incoming sunlight and the infrared energy
radiated back to space.

raptors

Birds of prey (e.g., hawks, owls, vultures, eagles).

reclamation

Per MSUMRA at Section 82-4-203(44), Montana Code Annotated
(MCA), reclamation means backfilling, subsidence stabilization, water
control, grading, highwall reduction, topsoiling, planting, revegetation,
and other work conducted on lands affected by surface mining or
underground mining under a plan approved by the department to make
those lands capable of supporting the uses that those lands were capable
of supporting prior to any mining or to higher or better uses.

recontouring

The movement of quantities of earth, usually by mechanical means, to
reconfigure the relief and contour of the land.

regeneration

Regrowth of a tree crop or other vegetation, whether by natural or
artificial means.

regional haze

Visibility impairment that is caused by the emission of air pollutants
from numerous sources located over a wide geographic area. Such
sources include, but are not limited to, major and minor stationary
sources, mobile sources, and area sources. (40 CFR 51.301)
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reporting values

Values listed as reporting values in DEQ Circular WQB-7, and that are
the detection levels that must be achieved in reporting ambient
monitoring results to the department unless otherwise specified in a
permit, approval, or authorization issued by DEQ.

representative concentration

A trajectory of greenhouse gas emissions, concentrations, and land

pathway (RCPs) use/land cover that represents one of many possible future scenarios that
would result in a specific radiative forcing.

residuum Unconsolidated and partly weathered mineral materials disintegrated of
consolidated rock in place.

revegetation Plant growth that replaces original ground cover following land

disturbance.

riparian areas

Areas with distinct resource values and characteristics that comprise an
aquatic ecosystem, and adjacent upland areas that have direct
relationships with the aquatic system. This includes floodplains,
wetlands, and lake shores.

ripped

Torn, split apart, or opened.

saline soil

A nonsodic soil containing sufficient soluble salt to adversely affect the
growth of most plants.

saturation percent

The water content of a saturated soil paste, expressed as a dry weight
percentage.

scoria (clinker)

Baked and fused rock resulting from in-place burning of coal deposits.

scree An accumulation of broken rock fragments lying on a slope or at the
base of a hill or cliff.
sedge A grass-like plant, often associated with moist or wet environments.

sediment-control pond/sediment
trap

A sediment-control structure, including a barrier, dam, or excavation
depression, that slows down runoff water to allow sediment to settle out.

seep A place where ground water flows slowly out of the ground.
segregation The separation of water from sources of contamination in a mine.
seismic Of or produced by earthquakes. Of or relating to an earth vibration

caused by something else (e.g., an explosion).

sensitive species

Those species, plant and animal, identified by the Montana Natural
Heritage Program for which population viability is a concern, as
evidenced by (1) significant current or predicted downward trends in
population numbers or density or (2) significant current or predicted
downward trends in habitat capability that would reduce a species’
existing distribution.

short-term effect

A change that within a short period would no longer be detectable as the
resource is returned to its pre-mine condition, appearance, or use. In this
EIS a “short period” is defined as the length of the Area F bond liability
period (see Chapter 1, Section 1.6, Financial Assurance for a
description of the bond liability period).

slopewash alluvium

Soil and rock material that has been moved down a slope predominantly
by the action of gravity assisted by the action of running water that is not
concentrated into channels.

sodic soil

A nonsaline soil containing sufficient exchangeable sodium to adversely
affect plant growth and soil structure.

sodium adsorption ratio (SAR)

A relation between soluble sodium and soluble divalent cations that can
be used to predict the exchangeable sodium percentage of soil
equilibrated with a given solution.

soil erodibility

A measure of the inherent susceptibility of a soil to erosion, without
regard to topography, vegetation cover, management, or weather
conditions.
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soil pH

The negative logarithm of the hydrogen ion activity of a soil. The degree
of acidity or alkalinity.

soil texture

Soil textural units are based on the relative proportions of sand, silt, and
clay.

soil threshold concentration

The metal concentration that equals 1 percent of the 95 percent Upper
Confidence Limit (95 percent UCL) on the mean of the background
concentration.

spoil Overburden that has been removed during surface or underground
mining operations.

spring A localized point of discharge where ground water emerges onto the
land or into a surface water body.

stratigraphy The arrangement of strata.

stratum A section of a formation that consists of primarily the same rock type.

subpopulation A well-defined set of interacting individuals that comprise a portion of a
larger, interbreeding population.

sustainability The ability of a population to maintain a relatively stable population size
over time.

taxon Any formal taxonomic group such as genus, species, or variety.

temporary reclamation

Revegetation of mine facilities (e.g., soil stockpiles and dam
embankments) conducted during operations to reduce erosion,
sedimentation, noxious weed invasion, and visual impacts. The
revegetation will be redisturbed upon mine facility removal.

Tertiary

The earlier of two geologic periods in the Cenozoic Era, in the
classification generally used. Also, the system of strata deposited during
that period.

threatened species

Any species likely to become an endangered species within the
foreseeable future throughout all or a significant portion of its range, as
identified by the Secretary of the Interior in accordance with the 1973
Endangered Species Act.

total dissolved solids (TDS)

A measure of the amount of material dissolved in water (mostly
inorganic salts).

total suspended solids (TSS)

A measure of the amount of undissolved particles suspended in water.

toxic parameter

A chemical that has an immediate, deleterious effect on the metabolism
of a living organism.

Toxicity Characteristic Leaching

An analytical test to determine the mobility of both organic and

Procedure (TCLP) inorganic analytes present in liquid, solid, and multiphasic wastes. This
test is usually to determine if a waste meets the definition of toxicity
under RCRA.

transect A line, strip, or series of plots from which biological samples, such as

vegetation, are taken.

trigger value

A value listed in DEQ Circular WQB-7 for a toxic parameter, used to
determine if proposed activities will cause degradation.

unconsolidated deposits

Sediment not cemented together, containing sand, silt, clay, and organic
material.

ungulate An animal having hooves.

upgradient The direction from which ground water flows.

viability Ability of a population to maintain sufficient size so that it persists over
time in spite of normal fluctuations in numbers; usually expressed as a
probability of maintaining a specific population for a specific period.

viewshed The portion of the surrounding landscape that is visible from a single

observation point or set of points.

November 2018

XXX



Western Energy Area F Final EIS — Glossary

visibility The distance to which an observer can distinguish objects from their
background. The determinants of visibility include the characteristics of
the target object (shape, size, color, and pattern), the angle and intensity
of sunlight, the observer’s eyesight, and any screening present between
the viewer and the object (i.e., vegetation, landform, even pollution such
as regional haze).

visibility extinction Reduction of visibility due to light extinction caused by the absorption
and scattering of ambient particulate matter.
visual quality objective A desired level of scenic quality based on physical and sociological

characteristics of an area. Refers to the degree of acceptable alterations
of the characteristic landscape.

waterbar A shallow ditch dug across a road at an angle to prevent excessive flow
down the road surface and erosion of road surface materials.

water-dependent ecosystems Parts of the environment in which the composition of species and natural
ecological processes are determined by the permanent or temporary
presence of flowing or standing surface water or ground water. These
include the instream areas of rivers, riparian vegetation, springs,
wetlands, floodplains, estuaries, karst systems, and ground water—
dependent terrestrial vegetation.

waters of the U.S. Waters that include the following: all interstate waters, intrastate waters
used in interstate and/or foreign commerce, tributaries of the above,
territorial seas at the cyclical high-tide mark, and wetlands adjacent to all

the above.

water table The boundary between saturated and unsaturated soil zones in an
aquifer.

wetlands Areas that are inundated or saturated by surface or ground water at a

frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted
for life in saturated-soil conditions. Wetlands generally include swamps,
marshes, bogs, and similar areas.

wetted area The area at a stream cross-section that contains water.

windrose A graphic tool use to illustrate prevailing wind patterns (speed and
direction) over a given period of time at a particular location.
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EXECUTIVE SUMMARY

BACKGROUND AND OVERVIEW

This Environmental Impact Statement (EIS) has been prepared by the Montana Department of
Environmental Quality (DEQ) and the U.S. Department of the Interior (DOI), Office of Surface Mining
Reclamation and Enforcement (OSMRE) Western Region Office, in cooperation with the DOI Bureau of
Land Management (BLM) Miles City Field Office. This EIS analyzes the potential environmental effects
of a proposed new permit area (C2011003F) known as Area F (project or project area) at the Rosebud
Mine, which is an existing 25,949-acre surface coal mine annually producing 8.0 to 10.25 million tons of
low-sulfur subbituminous coal (see Section 2.2, Existing Operations). Western Energy Company
(Western Energy), a subsidiary of Westmoreland Coal Company (Westmoreland), is the operator of the
Rosebud Mine and the project proponent.

The Rosebud Mine is located in Rosebud County and surrounds the city of Colstrip and the Colstrip
Steam Electric Station, which is commonly known as the Colstrip Power Plant (Figure S-1 and Figure S-
2). Permit Areas D and E of the Rosebud Mine extend to the east of Colstrip for 3.5 miles, and Permit
Areas A, B, and C extend 12 miles to the west of Colstrip. The project area would be located adjacent to
the western boundary of Area C (Figure S-2) in Township 2 North, Range 38 and 39 East, and Township
1 North, Range 39 East, and would expand the mine to the west into Treasure County. Situated in the
northern Powder River Basin, the Rosebud Mine is generally east and north of the Little Wolf Mountains.
Tributaries of Horse Creek and West Fork Armells Creek, including Black Hank Creek, Donley Creek,
Robbie Creek, and McClure Creek (all of which lie within the drainage of the Yellowstone River), drain
the project area. A ridge in the western portion of the project area divides the Horse Creek and West Fork
Armells Creek drainages.

If DEQ approves the Area F permit (C2011003F) and a new federal mining plan for the project area is
approved as proposed, then 6,746 permit acres would be added to the Rosebud Mine (see Section 2.4,
Alternative 2 — Proposed Action), and, at the current rate of production, the operational life of the mine
would be extended by 8 years. Without the addition of the project, the operational life of the Rosebud
Mine would be expected to end in 2030, which is the expected end of operation for the currently mined
Permit Area B, one of three active permit areas (see Section 2.2.6, Life of Operations). Although the
project area would be a new permit area and an expansion of the Rosebud Mine’s surface disturbance,
Western Energy does not propose to increase the total annual production output of the mine.

The area of disturbance within the project area would be 4,260 acres. Of these, 2,159 acres would be
disturbed by mining; the remainder would be disturbed by highwall reduction, soil storage, scoria pits,
haul-road construction, and other miscellaneous activities. The surface of the permit area is entirely
privately owned, but the subsurface is both privately (3,479 acres) and federally (3,267 acres) owned.
Western Energy holds leases for the federal (M82186) and private coal (G-002 and G-002-A). Current
surface land uses in the project area include grazing land, pastureland, cropland, and wildlife habitat. A
county road, a gas-transmission pipeline, and high-voltage electric transmission lines cross the project
area.

Mining operations in the project area, which would commence after all permits and approvals have been
secured and a performance bond has been posted, would last 19 years. Western Energy estimates that 70.8
million tons of recoverable coal reserves exist in the project area and would be removed during the 19-
year operations period. As with other permit areas of the Rosebud Mine, all coal would be sold and
combusted locally at two power plants—the Colstrip and Rosebud Power Plants (see Section 1.2.2, Coal
Combustion).
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A single EIS has been prepared (DEQ and OSMRE 2013) to meet the requirements of the Montana
Environmental Policy Act (MEPA) (Title 75, Chapter 1, Parts 1 through 3, of the Montana Code
Annotated [MCA]) and its implementing rules (Administrative Rules of Montana [ARM] 17.4.601 et
seq.); the National Environmental Policy Act (NEPA) (42 United States Code [USC] Section 4321 et
seq.); the Council on Environmental Quality’s (CEQ’s) NEPA regulations (40 Code of Federal
Regulations [CFR] Parts 1500 to 1508); DOI’s NEPA regulations (43 CFR 46) and Department Manual
516; and the OSMRE NEPA Handbook (OSMRE 1989). The BLM NEPA Handbook (BLM 2008) also
was considered in the preparation of the document.

This EIS will help DEQ managers make a more fully informed decision with respect to the approval of
Western Energy’s mine permit application package (PAP) for the project area (see Appendix A for links
for digital download). DEQ will decide whether to approve the permit in accordance with the
requirements of the Montana Strip and Underground Mine Reclamation Act (MSUMRA) (82-4-201 et
seq., MCA) and its implementing rules (ARM 17.24.301-1309). DEQ may not withhold, deny, or impose
conditions on the Area F permit based on the information contained in this EIS per 75-1-201(4), MCA.

This EIS also will help DEQ managers make a more fully informed decision regarding two other Western
Energy applications: (1) an application for a new Montana Pollutant Discharge Elimination System
(MPDES) permit MT-0031828 for project area outfalls into the Black Hank Creek, Donley Creek, Robbie
Creek, McClure Creek, and Trail Creek drainages, and (2) an application to modify Montana Air Quality
Permit (MAQP) #1570-07 to include the project area. This EIS serves as the MEPA-compliant review for
these two permitting decisions as well as for the MSUMRA operating permit.

This EIS will help OSMRE prepare the Mining Plan Decision Document (MPDD) for the DOI Assistant
Secretary for Land and Minerals Management (ASLM) recommending approval, disapproval, or
conditional approval of the project area mine plan. A MPDD will be prepared because Western Energy’s
proposed project constitutes a major revision to the current Rosebud Mine operations. BLM is a
cooperating agency on this EIS because it is the federal agency responsible for leasing federal coal lands
under the Mineral Leasing Act (MLA) of 1920, as amended (30 USC Section 181 et seq.).

The decision regarding a selected alternative and supporting reasoning will be documented in two
Records of Decision (RODs), one issued by DEQ and one issued by OSMRE. DEQ’s ROD will be issued
as a document identified as Written Findings at least 15 days after the Final EIS is published. OSMRE’s
ROD will be released along with the ASLM decision on the MPDD. OSMRE intends to issue the ROD
within 90 days after the Final EIS is published. BLM will not issue a ROD but will review Western
Energy’s Resource Recovery and Protection Plan and other requirements of the federal lease and make a
finding (43 CFR 3482.2).

History of Mine Operations at Colstrip

Coal has been mined at Colstrip for over 90 years. The Northern Pacific Railway established the city of
Colstrip and its associated mine in the 1920s to access coal from the Fort Union Formation. The Rosebud
Mine operation began production in 1968. In 2001, Westmoreland purchased the Rosebud Mine; its
subsidiary, Western Energy, continues to operate the mine today. Past and current mine operations are
described in detail in Section 2.2, Description of Past and Existing Mine and Reclamation Operations
and summarized below.

The Rosebud Mine produces 8.0 to 10.25 million tons of low-sulfur (0.64 percent) subbituminous coal
annually and 300,000 tons of high-sulfur “waste coal” annually (Spang 2013). Between 1975 and 2016,
Western Energy recovered a total of 462,192,473 tons of coal from the Rosebud Mine (Peterson 2017).
Currently, three active mine areas at the Rosebud Mine operate under permits issued by DEQ: Area A
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(4,262 acres, permit C1986003A), Area B (6,231 acres, permit C1984003B), and Area C (9,432 acres,
permit C1985003C). Two permitted mine areas are no longer actively mined and are being actively
reclaimed: Area D (4,554 acres, permit C1986003D) and Area E (1,470 acres, permit C1981003E).

Production from the Rosebud Mine is limited by the conditions of its DEQ-issued air quality permits.
MAQP #1483-08 limits annual coal production from Areas A, B, and D to 13 million tons per year. Coal
production from Areas C and F is limited to 8 million tons per year per MAQP #1570-08 with an Area F—
specific production cap of 4 million tons per year per the Preliminary Determination (PD) for MAQP
#1570-07 (see Section 1.4.1.2, Montana Department of Environmental Quality, Clean Air Act of
Montana). Western Energy has one MPDES Permit (MT-0023965)! that covers discharge of mine
drainage and drainage from existing coal preparation areas, coal storage areas, and reclamation areas into
151 outfalls (see Section 1.4.1.2, Montana Department of Environmental Quality, Montana Water
Quality Act).

Coal Combustion

Although the Rosebud Mine has shipped coal by rail as recently as 2010, all coal currently produced by
the mine is consumed locally at the Colstrip Power Plant and the Rosebud Power Plant (Figure S-2). Coal
mined in the proposed project area would be burned in Units 3 and 4 of the Colstrip Power Plant and in
the Rosebud Power Plant. Operational information about the two power plants is summarized below and
detailed in Section 1.2.2, Coal Combustion.

Colstrip Power Plant

The Colstrip Power Plant is located in the city of Colstrip and surrounded by permit areas A, B, D, and E
of the Rosebud Mine. It is operated by Talen Energy (formerly PPL Montana) and currently owned by
Talen Energy, Puget Sound Energy Inc., Portland General Electric Company, Avista Corporation,
PacifiCorp, and NorthWestern Energy. The Rosebud Mine delivers between 7.7 and 9.95 million tons of
coal annually to the Colstrip Power Plant primarily by a covered conveyor system (shown on Figure S-2),
although some coal from Area A is transported by haul truck.

The Colstrip Power Plant has four coal-fired generating units capable of producing a total of 2,100
megawatts of electricity and is the second-largest coal-fired plant west of the Mississippi River. Units 1
and 2 were constructed in 1972 and began commercial operation in 1975 and 1976. Each unit has about
307 megawatts of generating capacity. Under a 2016 consent decree, Colstrip Units 1 and 2 must cease
operations on or before July 1, 2022. Units 3 and 4 started operating in 1984 and 1986, and each has
about 740 megawatts of generating capacity (PPL Montana 2014). Some owners of Units 3 and 4 (Puget
Sound Energy and Avista) have agreed to a depreciation schedule that assumes the remaining useful life
of those units is through the end of 2027; however, no retirement plan or closure date has been set. Power
from the Colstrip Power Plant is marketed through the Western Electricity Coordinating Council, a
regional member of the North American Electricity Reliability Council that includes all of the western
states and the Canadian provinces of Alberta and British Columbia.

Rosebud Power Plant

The Rosebud Power Plant is a 38-megawatt coal-fired power plant located 6 miles north of the city of
Colstrip (shown on Figure S-2) that has been operating commercially since May 1990. It is owned by

!'In a recent opinion issued by Judge Kathy Seeley of the First Judicial District Court, Lewis and Clark County
(Cause No. CDV-2012-1075), the 2016 renewal of Final Modified Permit MT0023965 was invalidated. As a result,
and subject to a pending appeal of the Seeley decision in the Montana Supreme Court, the effective MPDES Permit
is the one issued by DEQ in 1999.
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Rosebud Energy Corporation, Harrier Power Corporation (Paragon), and Colmac Montana Inc. The
Rosebud Power Plant was designed to burn low-BTU (British thermal unit) “waste coal” from the
Rosebud Mine, which is coal not suitable for use at the Colstrip Power Plant due to the high sulfur
content and low calorific value. This waste coal is typically encountered horizontally in the top 1-foot
layer of the Rosebud deposit (see Section 3.6, Geology). Western Energy hauls 300,000 tons of coal
annually from the Rosebud Mine (via a fleet of five covered haul trucks) to the Rosebud Power Plant
(Spang 2013).
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PURPOSE, NEED, AND BENEFITS

As described in NEPA, purpose and need are used to define the range of alternatives analyzed in an EIS
(40 CFR 1502.13). Each agency’s statutory authorities and policies determine its underlying purpose and
need. MEPA and its implementing rules, ARM 17.4.617(1), require that any EIS prepared by a state
agency include a description of the purpose and benefits of the proposed project. The purpose, need, and
benefits of the Proposed Action are described in the sections below.

Purpose

The purpose of the Proposed Action is to allow continued operations at the Rosebud Mine by permitting
and developing a new surface-mine permit area known as permit Area F. This EIS evaluates the
environmental effects of the Proposed Action (and alternatives). DEQ’s purpose is to review and make a
decision on Western Energy’s surface-mine operating permit application under MSUMRA, Section 82-4-
221 et seq., MCA (see Section 1.4.1.2, Montana Department of Environmental Quality). OSMRE’s
purpose is to review and make a recommendation to the ASLM (in the form of a MPDD) to approve,
disapprove, or approve with conditions the proposed federal surface mine plan for the project area (see
Section 1.4.1.1, Office of Surface Mining Reclamation and Enforcement). The ASLM will decide
whether the mining plan is approved, disapproved, or approved with conditions.

Need

Western Energy is required to obtain a surface-mine operating permit (pursuant to MSUMRA) and
approval of a federal surface-mine plan (30 CFR 746) for the project area in order to access additional
coal reserves. The OSMRE need for the action is to provide Western Energy the opportunity to exercise
its valid existing rights (VER) granted by BLM under federal coal lease M82186 to access and mine
undeveloped federal coal resources located in the project area. In addition, it is OSMRE’s responsibility
under the Surface Mining Control and Reclamation Act (SMCRA) Public Law 95-87, Title I, Section 102
to “assure that the coal supply essential to the Nation’s energy requirements and to its economic and
social well-being is provided and strike a balance between protection of the environment and agricultural
productivity and the Nation’s need for coal as an essential source of energy.” Further, the need for the
action is to provide Western Energy the opportunity to develop privately held leases (G-002 and G-002-
A) for coal resources located in the project area within the bounds of all applicable laws, regulations, and
policies.

The DEQ need for the action is to analyze the potential environmental impacts from the project in order to
make a more fully informed decision prior to approval or disapproval of the permit application under
Section 82-4-227, MCA. DEQ is responsible for ensuring that when there may be significant
environmental impacts, a Final EIS is completed and published at least 15 days prior to the release of
DEQ’s written findings on the permit application.

Benefits

The project would provide the following federal, state, and local benefits:

e an ongoing fuel source (70.8 million tons of coal) for the Colstrip Power Plant (Units 3 and 4)
and the Rosebud Power Plant, which are sources of high-capacity power

continued employment for workers at the mine

an ongoing tax base (direct, indirect, and induced) to federal, state, and local governments
ongoing royalty payments to mineral resource owners

continued support to local businesses

November 2018 S-9



Western Energy Area F Final EIS — Executive Summary

AGENCY AUTHORITY AND ACTIONS

Two lead agencies are responsible for the analysis of this project: OSMRE and DEQ. BLM is acting as a
cooperating agency. A single EIS for the Western Energy Area F Project is being prepared to provide a
coordinated and comprehensive analysis of potential environmental impacts. Before implementation of
the proposed project could begin, various other permits, such as an air quality permit and a MPDES
permit from DEQ, as well as various other certificates, licenses, or approvals would be required from
multiple state and federal agencies. The applicable statutes and regulations for each lead agency, as well
as the decisions to be made, are described in the EIS in Section 1.4, Agency Authority and Actions.
Two tables in that section summarize the other state and federal approvals needed for the project.

The State-Federal Cooperative Agreement (Agreement) between DEQ and OSMRE (codified in 30 CFR
926.30) outlines the decision process for a surface coal mine in Montana (MT). Under the Agreement,
DEQ reviews an operator’s (in this case, Western Energy’s) PAP to ensure the permit application for the
proposed action complies with the permitting requirements and that the coal-mining operation would
meet the performance standards of the approved MT program as outlined in MSUMRA (Section 82-4-221
et seq., MCA) and its implementing rules (ARM 17.24.301-1309). OSMRE, BLM, and other federal
agencies such as the U.S. Fish and Wildlife Service (USFWS) review the proposed action to ensure it
complies with the terms of the coal lease(s), MLA, NEPA, and other federal laws and regulations. DEQ
makes a decision to approve or deny the permit application component of the PAP in accordance with
MSUMRA. OSMRE, in accordance with 30 CFR 746.1 through 746.18, reviews DEQ’s permit and
recommends approval, disapproval, or conditional approval of the mining plan to the ASLM.

PUBLIC PARTICIPATION AND KEY ISSUE IDENTIFICATION
Scoping

During formal public scoping, DEQ and OSMRE sought input from the public, interested organizations,
tribes, and government agencies. DEQ held its public scoping period between October 5 and November 5,
2012, and hosted two public open houses in Colstrip on October 16, 2012. OSMRE held its public
scoping period between August 27 and November 8, 2013, and hosted an open house and hearing in
Colstrip on September 12, 2013.

The intent of the scoping process was to gather comments and concerns from those who have interest in,
or may be affected by, the Proposed Action and to identify key issues for analysis and alternatives
development. A detailed accounting of DEQ and OSMRE scoping processes can be found in the Public
Scoping Report (ERO 2013a) and Public Scoping Report II (ERO 2013b), respectively. Both reports are
available on the agencies’ websites: http://deq.mt.gov/Public/eis (DEQ) and
http://www.wrcc.osmre.gov/initiatives/westernEnergy.shtm (OSMRE).

Key Analysis Issues

Eight key issues were identified through the public and agency scoping process and used to guide the EIS
interdisciplinary team’s analysis and alternatives development. These issues include effects on surface
and ground water quality and quantity (Issues 1 and 2), effects on wetlands (Issue 3), effects on wildlife
and key habitats (Issue 4), effects of the Proposed Action and continued operation of existing power
plants on climate change (Issues 5 and 6), effects on human health (Issue 7), and reclamation (Issue 8).
See Section 1.5.2.1, Key Issues Identified During Scoping for Detailed Analysis for a description of
these issues.
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Tribal Consultation

OSMRE initiated tribal consultation with the Northern Cheyenne, Fort Peck Assiniboine and Sioux, and
Crow Tribes on April 14, 2014, regarding the identification of and effects on traditional cultural
properties and archeological sites of significance to the tribes (see Section 6.1.3, Tribal Consultation
Process).

Public Comment Period for the Draft EIS

OSMRE and DEQ conducted a 60-day public comment period on the Draft EIS. The initial 45-day public
comment period on the Draft EIS began on January 4, 2018 and was noticed in the Federal Register, on
agency websites, in legal notices, and in local newspapers. At the request of the Northern Plains Resource
Council and Montana Environmental Information Center, the comment period was extended by the
agencies to March 5, 2018 (a 15-day extension). OSMRE and DEQ jointly hosted a public open house
and town hall meeting in Colstrip, Montana, on February 13, 2018. Substantive public comments received
during the public comment period and agency responses are included in Appendix F, Comments on the
DEIS and Responses.

ALTERNATIVES ANALYZED

Alternatives were developed based on requirements for alternatives under regulations and rules
implementing NEPA and MEPA. NEPA regulations do not specify the number of alternatives that need to
be considered by federal agencies, including OSMRE, in the EIS but indicate that a reasonable range of
alternatives should be evaluated (40 CFR 1502.14). Likewise, MEPA regulations require a “reasonable
alternatives analysis.” In addition, both NEPA and MEPA regulations require analysis of a “no action
alternative” in an EIS. Under MEPA, DEQ is required to consider alternatives that are realistic and
technologically available and that represent a course of action that bears a logical relationship to the
proposal being evaluated, per ARM 17.4.603(2)(b).

Besides the No Action Alternative (Alternative 1) and the Proposed Action (Alternative 2), one action
alternative was considered (Alternative 3) in this EIS. Alternatives 1, 2, and 3 are summarized below and
described fully in Chapter 2.

Alternative 1 — No Action

Alternative 1 (Section 2.3, Alternative 1 — No Action) considers a scenario where federal and private
coal in the project area would not be mined; the project Purpose and Need (Section 1.3, Purpose, Need,
and Benefits) relates to both lease types. As described in Section 1.6.2, Private Coal Alternative, it
would be logistically challenging and would not be economically feasible to mine private coal without the
federal coal leases in the project area.

Under the No Action Alternative, Western Energy’s application for the project would not be approved by
DEQ for one or more of the conditions outlined in Section 1.4.1.2, Montana Department of
Environmental Quality, Conditions for Denial. Without an approved state permit, OSMRE would not
make a recommendation to the ASLM regarding a federal mining plan for the project. Without an
approved permit and federal mining plan, Western Energy would not develop the project, resulting in
33,885,390 tons of federal coal not being recovered from lease M-82816 and 37,036,115 tons of private
coal not being recovered from private leases G-002 and G-002a. It would also result in 4,260 acres of
previously undisturbed ground not being disturbed. The environmental, social, and economic conditions
described in Chapter 3 would continue, unaffected by the construction and operation of the project. The
conditions under which OSMRE could select the No Action Alternative or DEQ could deny Western
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Energy’s application for an operating permit for the project area, MPDES permit, or air quality permit are
described in Section 1.4, Agency Authority and Actions.

Under the No Action Alternative, project coal would not be available for combustion in the Colstrip
Power Plant or the Rosebud Power Plant. For analysis purposes, this EIS assumes that the power plants
would continue operations as described in Section 1.2.2, Coal Combustion at Colstrip. Selection of the
No Action Alternative would not change the status of the other five areas of the Rosebud Mine that are
currently permitted and being mined and/or reclaimed by Western Energy (see Section 2.2, Description
of Existing Mine and Reclamation Operations), nor would it change the status of other areas of the
Rosebud Mine that are in the permitting process (see Section 5.2.2, Related Future Actions).

Alternative 2 — Proposed Action

Alternative 2 is the Proposed Action as put forward by Western Energy in its permit application; it is
summarized below and described in detail, including the proposed sequence of operations, reclamation
plan, measures to protect the hydrologic balance, and proposed monitoring and mitigation measures, in
Section 2.4, Alternative 2 — Proposed Action. For purposes of preparing this EIS, Alternative 2 assumed
that Western Energy had addressed all of the permit application deficiencies identified by DEQ (see
Appendix B for the last deficiency letter). DEQ determined that the permit application is acceptable
under MSUMRA on October 5, 2018.

After operational start-up, Western Energy proposes to mine 2,159 acres within the proposed 6,746-acre
permit area (Figure S-3). During the first 12 years of production, 4 million tons of coal would be mined
annually, with the rate dropping to 3.25 million tons annually during the last 7 years of production.
Proposed mine features for the project area include mine pits, scoria pits, soil stockpiles, overburden
stockpiles, haul roads, haul-road ramps, and the area of disturbance.

Mining in the first 6 years would occur between Donley Creek and Black Hank Creek and in a small
section east of Black Hank Creek. In years 7 through 13, mining would occur between Robbie and
Donley Creeks, except for several passes on the west side of Robbie Creek. In years 14 through 16,
mining would occur between McClure Creek and Robbie Creek. In year 17, mining would be north of
McClure Creek before moving to the area west of Black Hank Creek that would be mined in the final 2
years of mine life in the project area.

The coal-mining method proposed for the project area would be the same area surface-mining method
that Western Energy currently uses in other permitted areas (A, B, C, D, and E) of the Rosebud Mine. In
advance of each mining pass, soil would be removed from the area and stockpiled according to type for
later use during reclamation. Next, the overburden (material covering the coal seams) would be drilled
and blasted. Overburden from the initial cut would be stockpiled as spoil. A dragline (or mobile
equipment in some limited instances) would then be used to strip the overburden from succeeding mine
passes. Spoil would be cast into the mined-out pit created by the preceding pass.

After the dragline exposes the coal seam in each pass, the coal would be drilled and blasted. A loading
shovel, front-end loader, or backhoe would load blasted coal into coal haulers. The coal would be
transported on an established haul road to Area C or Area A for crushing (Figure S-2). After crushing,
most of the coal would be sent via an existing 4.2-mile conveyor to the Colstrip Power Plant. Coal with
higher sulfur content (an estimated 105,000 tons/year from the project area) would be trucked to the
Rosebud Power Plant, which is also in Colstrip.
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To accommodate the proposed mine plan, Western Energy proposes to mine around an electric-
transmission line and a gas-transmission pipeline that cross the project area and to relocate portions of the
electric distribution lines that run throughout the project area. Western Energy also proposes to relocate
Horse Creek Road, a county road that transverses the project area. Specifically, a 4.2-mile segment of
Horse Creek Road in the northeast/north-central portion of the permit area (owned and maintained by
Rosebud County) and a 1.3-mile segment in the northwestern portion of the permit area (owned and
maintained by Treasure County) would be rerouted. The road relocation would be done in two phases.
The longer segment, which is in Rosebud County, would be relocated during initial development of the
project. The west end of the realignment, which is in Treasure County, would be relocated when mining
moves into the northwestern corner of the project area (about 12 years later).

Reclamation would begin within two years of mining the initial pass and would continue as subsequent
mine passes are completed until Phase IV bond release (Figure S-4). Reclamation would facilitate the
following postmine land uses: grazing land, cropland, and wildlife habitat. The major reclamation steps
planned to occur before and after mining include, but are not limited to, soil-material salvage and
redistribution, pit backfilling, grading and contouring to the postmining topography, drainage
construction, revegetation, and postmine monitoring. In addition to the reclamation of the landscape
disturbed by mining operations, other disturbed areas that would require reclamation include the road
system, mine plant facilities, sedimentation ponds, and temporary diversion structures.

Alternative 3 — Proposed Action Plus Environmental Protection Measures

Alternative 3 is summarized below and described in Section 2.5, Alternative 3 — Proposed Action Plus
Environmental Protection Measures. Under this alternative, which is sometimes referred to as the
Action alternative in this EIS, OSMRE would require Western Energy to implement additional
environmental protection measures that are above and beyond the requirements of MSUMRA. These
measures are conceptual in nature and were designed to minimize environmental effects and to address
key issues identified during the scoping process (see Section 1.5.2.1, Key Issues Identified During
Scoping for Detailed Analysis).

Under this alternative, Western Energy would develop, mine, and reclaim the project area as proposed in
the PAP with the exception of those areas where OSMRE has prescribed environmental protection
measures. Required measures would include development of a water-management plan, additional
requirements for the wetland mitigation plan, and development of practices designed to improve
reclamation (soil stockpiling, soil redistribution, and drainage-basin design) and revegetation success for
wildlife habitat. Alternative 3 also includes requirements for a geological survey and paleontology
mitigations.

Alternatives Considered but Dismissed

Alternatives considered but dismissed from further analysis are also described in Chapter 2. Seven
alternatives were suggested by the public in scoping comments or by specialists based on professional
experience but were not analyzed in detail for a variety of reasons, including operational feasibility and
failure to meet the project Purpose and Need. Dismissed alternatives include: (1) coal conservation; (2)
private coal-mining; (3) underground mining; (4) mining within a smaller disturbance area, for a shorter
duration, and/or within a different timeframe; (5) transporting coal by rail to western and international
ports; (6) alternative land uses; and (7) alternative energy generation.
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AFFECTED ENVIRONMENT

Twenty-three resource areas were analyzed in detail in the EIS. The following paragraphs provide a brief
summary of the resources, analysis areas, and baseline conditions described in Chapter 3, Affected
Environment. One resource, alluvial valley floors (AVF), was considered but was dismissed from
detailed analysis following DEQ’s AVF determination (see Section 3.25, Resources Considered but
Dismissed).

Topography (Section 3.2). The project area is located in the Pine Breaks region of southeastern MT and is
distinguished from neighboring plains areas by its more rugged topography. Prominent monoliths of
eroded sandstone exist in some parts of the project area. The analysis area used to assess direct and
indirect effects on topography is the 4,260-acre mining disturbance area, which includes all mining areas,
stockpiles, scoria pits, haul roads, and haul-road ramps.

Air Quality (Section 3.3). The analyses are used to assess direct and indirect effects on air quality in a
rectangular region that encompasses a 300-kilometer (km)-radius extent from the power plants. This area
was conservatively chosen due to the long-range transport of pollutants from the elevated stacks of the
Colstrip and Rosebud Power Plants. All of the reported concentrations from monitoring sites in MT are
well below the national and state standards, and in the entire analysis area, only a single SO, monitor,
located more than 400 km from the project area, reported values that exceeded the national standard.

Climate and Climate Change (Section 3.4). The Rosebud Mine falls within the Great Plains climate
region, where winters are long and severe in the north (including MT) with average annual temperatures
around 40°F. Regional greenhouse gas emissions were assessed using the same analysis area as for air
quality. The Great Plains region has seen heavier and more frequent rainfall and has seen a 16-percent
increase in rainfall from heavy precipitation events since 1958. Rising temperatures are leading to
increased demand for water and energy, and changes in crop growth cycles due to warming winters and
changes in rainfall have been observed. Trends in greenhouse gas emissions at national and global scales
show a long-term increase in global carbon dioxide concentrations—the primary indicator of global
warming.

Public Health (Section 3.5). The analysis area for direct effects on public health is the project area; for
indirect effects, the analysis area was expanded to include local communities and populations including
the city of Colstrip, the Northern Cheyenne Indian Reservation, the Crow Reservation, and the town of
Lame Deer. Quality of life in the analysis area is relatively low compared to other MT counties. Rates of
premature deaths are nearly twice that of MT as a whole, while adult smoking, obesity, and physical
inactivity occur at greater rates. Chronic disease (cardiovascular disease, diabetes, cancer, asthma, etc.)
rates generally are higher in the analysis area than in the rest of MT. Incidence rates of infectious diseases
within the analysis area are not remarkably different from the state’s rates, except for sexually transmitted
diseases and salmonellosis incidence, which are both higher in the analysis area than in the rest of MT.
Deaths by injury rates are higher compared to the rest of the state. The analysis area has a relatively poor
food environment compared to both MT and the United States, indicating that nutritional health of the
communities is poor, and access to healthy food is limited.

Geology (Section 3.6). The Rosebud Mine is located in the northwestern portion of the Powder River
structural basin, a broad northeast-trending synclinal structural basin in eastern Wyoming and
southeastern MT bounded on three sides by mountain uplifts. The analysis area for direct and indirect
effects on geology was defined as the project area. The Paleocene Fort Union Formation is the
predominant bedrock unit within this analysis area and consists of gently dipping (less than a few
degrees) sedimentary rocks. The Fort Union Formation is composed of sandstone, siltstone, mudstone,
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claystone, and coal beds. Coal targeted for removal in the project area is within the Tongue River
Member of the Fort Union Formation.

Water Resources — Surface Water (Section 3.7). The analysis area for direct effects on surface water
quantity and quality was defined as streams that may be impacted by mining in the project area by
changes in flow and/or changes in water quality. The analysis area included locations where project
mining and related disturbances would occur and the watersheds of the streams in and downstream of the
project area that flow through or receive water from the mining disturbance area (e.g., West Fork Armells
Creek). The water quality of surface water resources in the direct effects analysis area, specifically within
the proposed Area F permit boundary, represents largely natural conditions that have been minimally
affected by human-made disturbances within or upstream of the project area. Water quality is variable in
the project area primarily due to the dominance of either direct runoff from snowmelt or rainfall or
ground water discharge to surface water during various times of the year.

Indirect effects were assessed in an analysis area that included all of the Armells Creek watershed and
parts of the Sarpy Creek and Rosebud Creek watersheds within and downstream of a 32-km circular area
determined by mercury-deposition modeling completed for special status species. Within the last 5 years,
mercury, selenium, and copper concentrations in the streams where data have been collected have nearly
all been low: most results were well below standards except for selenium in the East Fork Armells Creek
in Colstrip and in Spring Creek. Within the last 5 years, nitrate+nitrite and total nitrogen concentrations in
the streams where data have been collected have nearly all been low: there were total nitrogen
concentrations approaching the standard in Rosebud Creek upstream of Pony Creek and in Spring Creek
near the mouth.

Water Resources — Ground Water (Section 3.8). The analysis area for direct effects on ground water
hydrology and quality was defined as the project area and the surrounding area where direct effects on
ground water are predicted to occur based on ground water modeling. Six hydrostratigraphic units, which
combine various lithologic units, were modeled and assessed: alluvium, overburden (all lithologies that
overlie the Rosebud Coal, including clinker), Rosebud Coal, interburden (Tongue River Member between
the Rosebud and McKay Coals), McKay Coal, and Sub-McKay (Tongue River Member below the
McKay Coal). Ground water in the area around the project area is used for both stock and rural domestic
water needs. Well yields are generally low (less than 10 gallons per minute [gpm]) but adequate for the
intended use, which is stock watering. Ground water wells produce water from the various sandstone
units of the Tongue River Member and the thicker coals, such as the Rosebud and McKay Coals.

The analysis area for indirect effects on ground water was defined as the property boundary of the
Colstrip Power Plant and the area around the Rosebud Power Plant. The analysis area includes similar
geology and ground water hydrology as the project area.

Water Resources — Water Rights (Section 3.9). The analysis area for direct impacts on surface water rights
and ground water rights was defined as the project area as well as the surrounding area that may be
affected by mining in the project area. Indirect impacts on surface water rights were assessed within the
same analysis area as for surface water. Indirect impacts on ground water rights were assessed within the
same analysis area as for ground water. There are 122 surface water and ground water rights on record
within and near the project area as well as downgradient water rights that may be affected by mine
operations; nearly all are for stock water use, and a few are for domestic use.

Vegetation (Section 3.10). The analysis area for direct effects on vegetation was defined as the project
area. The analysis area for indirect effects on vegetation was defined as the operational boundaries of the
Colstrip and Rosebud Power Plants plus a 32-km area around each of the power plants using trace-metal
deposition modeling completed for special status species. Both the direct and indirect effects analysis
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areas have limited human disturbance, but some vegetation communities have been affected by livestock
grazing, agriculture, roads, utility corridors, and wildfire. Six major vegetation communities were
identified in the direct effects analysis area: grassland, conifer (Ponderosa pine)/sumac, sagebrush,
pastureland, mixed shrubland, and woody draw. Similar communities were identified in the indirect
effects analysis area.

Wetlands and Riparian Zones (Section 3.11). Based on baseline inventories of wetlands, the analysis area
for direct impacts on wetlands and riparian zones was defined as the project area plus a 500-foot buffer.
Indirect impacts on wetlands and riparian zones were assessed within the same indirect effects analysis
area as for surface water resources. The project area supports few (11) wetlands because of its location
near the top of the watershed and the semiarid climate; however, more wetlands are present within the
proposed Area F permit boundary than in other Rosebud Mine permit areas.

Fish and Wildlife Resources (Section 3.12). The analysis area for direct impacts on fish and wildlife
species and their habitats was defined as the project area plus a 1-mile perimeter buffer. Indirect impacts
on fish and wildlife species and their habitats were assessed within the operational boundaries of the
Colstrip and Rosebud Power Plants plus a 32-km area around each of the power plants based on trace-
metal deposition modeling completed for special status species. Wildlife habitat types within the direct
effects analysis area consist primarily of grasslands, conifer/sumac woodlands, and upland shrublands,
which together encompass about 80 percent of all habitat types. Agricultural lands and pasture comprise
about 15 percent, and interspersed patches of lowlands, sandstone piles/cliffs, and disturbed/developed
lands comprise the remaining 5 percent.

Special Status Species (Section 3.13). The analysis area for direct impacts on special status species and
their habitats was defin