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GLOSSARY AND ACRONYMS

Terms are defined within the context of this Environmental Impact Statement.

algal bloom: A sudden eruption of algae or cyanobacteria growth in water, which usually results
from an excess of certain nutrients (e.g., nitrogen, phosphorous).

background: Refers to views beyond 1,500 feet and to the horizon

chert: A fine-grained sedimentary rock that was often used as a raw material for prehistoric
stone tools

deciview: the unit of visibility deterioration is the deciview (dV), with one dV being equivalent
to a 10-fold change in atmospheric clarity

foreground: Refers to views from zero to approximately 500 feet

gossan: Intensely oxidized, weathered, or decomposed rock, usually the upper and exposed part
of an ore deposit or mineral vein

Isopleth: Model simulations using the AERMOD system produce diagrams that show the
distribution of dispersed pollutants at ground level. These diagrams, termed “isopleth maps,”
depict the distributions as a series of overlaid irregular contours onto a regional map. Isopleth
maps somewhat resemble the effect of a topographic contour map, with outlines of the specific
concentration levels serving the similar purpose as outlines of specific ground elevation on a
topographic map.

mesic shrubs: Require a moderate amount of water to grow.

midden: A collection of branches, twigs, grasses, or leaves surrounding a nest.
middle-ground: Refers to views from approximately 500 to 1,500 feet.
mucking: Removing broken material from blast rounds.

Net Precipitation Transfer: This is made up of the net precipitation and runoff water, which
together would be routed from the Process Water Pond to the mill. The net precipitation transfer
would be treated at the Water Treatment Plan.

plugs: Massive concrete blocks confined by bulkheads at both ends used to completely fill a
short segment of an open mine working. Grouting may accompany plug installation to minimize
fracture flow around the plug and at the plug/bedrock interface.

Species of Concern: Species that are either known to be rare or declining, or declining due to the
lack of basic biological information.

sub-wave base: Refers to below the wave base (i.e., the maximum depth at which a water
wave’s passage causes significant water motion. For water depths deeper than the wave base,
bottom sediments and the seafloor are no longer stirred by the wave motion above).

tailings: A fine-grained waste product from the mill.

void: The space from which the ore was removed.
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°F

°C
png/m3
a.m.
AADT
ABA
AES
Al
AMA
amsl
ANFO
AP
ARD
ARM
As
ASTM
Ba
Bas(AsOa)2
BACI

BACT
BBF
Be

bgs
BHP
Big Sky Acoustics
BLM
BMP
C

Ca
CaCOs

degree Fahrenheit

degree Celsius

microgram(s) per cubic meter

ante meridian (morning and before noon)
annual average daily traffic
acid-based accounting

Aguatic Ecological System

aluminum

Agency Modified Alternative

above mean sea level

ammonium nitrate/fuel oil (explosive)
acid potential

acid rock drainage

Administrative Rules of Montana
arsenic

ASTM International

barium

barium arsenate

Before, After, Control (upstream and offsite reference) and Impact
(within and downstream)

Best Available Control Technology

Black Butte Fault

beryllium

below ground surface

Broken Hill Proprietary Company Limited
Big Sky Acoustics, LLC

U.S. Bureau of Land Management

best management practice

Coon Creek code in sampling site

calcium

calcium carbonate
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CAA
CAl
CAPS
Cd
CFR
cfs
CHa
Cl

Co

CO
CO2
CO2
CcocC
Cr
Cr203
CTF
Cu
Cus(As,Sb)Ss
CuFeS;
CWA
CWP
dB
dBA
dBC
DEQ
DNRC
DO
DS, D/S
E. Coli
EBT
EIS

Clean Air Act

Cominco American Inc.
Crucial Areas Planning System
cadmium

Code of Federal Regulations
cubic feet per second

methane

chlorine

cobalt

carbon monoxide

carbon dioxide

carbon dioxide equivalents
contaminants of concern
chromium

chromium(l111) oxide
Cemented Tailings Facility
copper

chalcopyrite and tennantite
chalcopyrite

Clean Water Act

Contact Water Pond

decibel(s)

A-weighted decibel(s)
C-weighted decibel(s)
Montana Department of Environmental Quality
Montana Department of Natural Resources and Conservation
dissolved oxygen

downstream

Escherichia coli

juvenile brook trout
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EPT Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera
(caddisflies)

F fluorine

Fe iron

FeS2 Pyrite and/or marcasite

FLM federal land manager

FR Forest Road

FWP Fish, Wildlife & Parks

G gossan

gal gallon

GHG greenhouse gas

gpm gallons per minute

H2S04 sulfuric acid

HAP hazardous air pollutants

HBI Hilsenhoff Biotic Index

HDPE High Density Polyethylene

HELP Hydrologic Evaluation of Landfill Performance

Hg mercury

hhs human health standard

HNOs nitric acid

hp horsepower

HRMIB Hard Rock Mining Impact Board

HSU hydrostratigraphic unit

1-90 Interstate 90

ICP inductively coupled plasma

IG Igneous Dykes

ILF In-Lieu Fee Program

IPaC Information for Planning and Consultation

JD Jurisdictional Determination

K hydraulic conductivity

K potassium
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Km kilometer

kw kilowatt

Ib pound(s)

LCZ Lower Copper Zone

L4 daytime sound level

Lan day-night average sound level

LECO Laboratory Equipment Corporation

Leg equivalent noise levels

Leg(h) existing peak hour sound level

Ln nighttime sound level

LOS Level of Service

Lpeak unweighted instantaneous peak noise level
LS Little Sheep Creek Code

LSA Local Study Area

LST Little Sheep Creek Tributary Code

LSz Lower Sulfide Zone

LZ FW lower sulfide zone footwall

MAAQS Montana Ambient Air Quality Standards
MAQP Montana Air Quality Permit

MARS Montana Aquatic Resources Services
MBAC Montana Business Assistance Connection
MCA Montana Code Annotated

MDT Montana Department of Transportation
MEPA Montana Environmental Policy Act

Mg magnesium

mg/kg milligrams per kilogram

mg/L milligram per liter

mg/m? milligram per square meter

mm millimeter

MMI multi-metric indices

MMRA Metal Mine Reclamation Act
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Mn manganese

MO Moose Creek code

MOP Mine Operating Permit

MPDES Montana Pollutant Discharge Elimination System
mph miles per hour

MRL Montana Rail Link

MT metric tonne

MTNHP Montana Natural Heritage Program
MVE million vehicles entering

N nitrogen

N/D non-detect

Na sodium

NA not applicable

NAAQS National Ambient Air Quality Standards
NAG net acid generation

NCWR Non-Contact Water Reservoir

NESHAP National Emission Standards for Hazardous Air Pollutants
Ni nickel

[Ni,Co0]sSa siegenite

NO nitric oxide

NO- nitrogen dioxide

NO3 nitrate, nitric acid

NOx nitrogen oxides

NP neutralization potential

NR not reported

NRCS Natural Resources Conservation Service
NRHP National Register of Historic Places
NSPS New Source Performance Standards
NSR New Source Review

P phosphorus

p.m. post meridian (afternoon and evening)
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PAH polycyclic aromatic hydrocarbons

Pb lead

PFC Proper Functioning Condition

pH potential hydrogen

PHREEQC pH-Redox-Equilibrium

PIT passive integrated transponders

PM particulate matter

PMio particulate matter up to 10 micrometers in diameter
PMz2s particulate matter up to 2.5 micrometers in diameter
ppb parts per billion

ppm parts per million

Project Black Butte Copper Project

Proponent Sandfire Resources America Inc.

PSD Prevention of Significant Deterioration

PWP Process Water Pond

RICE reciprocating internal combustion engine

RM river miles

RO reverse 0Smosis

RSA Regional Study Area

RV recreational vehicle

RW riparian and wetland

s.u. standard unit (pH)

Sandfire Sandfire Resources America Inc. (formally Tintina Resources Inc.)
Sb antimony

SC Sheep Creek code

Se selenium

SH Sheep Creek code

SHPO State Historic Preservation Office

Si silicon

SIL significant impact level

SM Smith River code
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SM stream mile

SO2 sulfur dioxide

S04 sulfate

SOC Species of Concern

SP undeveloped spring

SPLP synthetic precipitation leachability procedure
Sr strontium

SrCO3 strontianite

SrSO4 celestine

SW surface water

T&E threatened and endangered

Tgd tertiary sill-form granodiorite intrusive rocks
TI thallium

TMDL total maximum daily load

TN Tenderfoot Creek code

TOC total organic compound

tph tons per hour

tpy tons per year

TWSP Treated Water Storage Pond

U uranium

uU.S. United States

ucz Upper Copper Zone

uG underground workings

UIG Underground Infiltration Gallery
UMOWA Upper Missouri Watershed Alliance
us, U/S upstream

USACE U.S. Army Corps of Engineers
USEPA U.S. Environmental Protection Agency
USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey

usz Upper Sulfide Zone
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vVOC volatile organic compound

VVF Volcano Valley Fault

WEG wind erodibility group

WESTECH WESTECH Environmental Services, Inc.

WRS Waste Rock Storage

WTP Water Treatment Plant

wWw wetted width

Ynl Lower Newland Formation subunit

Ynl A Upper Newland Formation subunit above the USZ
Ynl B Lower Newland Formation subunit below the USZ
Ynl Ex bedrock zones of the Lower Newland Formation
Ynu Upper Newland Formation subunit

yr year

Zn zinc
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1. INTRODUCTION

This Executive Summary provides an overview of the contents of the Environmental Impact
Statement (EIS) for the proposed Black Butte Copper Project (the Project). The Department of
Environmental Quality (DEQ) has prepared the Draft EIS prior to taking state action on
applications for permits or other state authorizations submitted by Tintina Montana, Inc. (the
Proponent). The Draft EIS describes the area, people, and resources potentially affected by the
proposed mining activities.

This Executive Summary does not provide all details contained in the Draft EIS. Please refer to
the Draft EIS, its appendices, or referenced reports for more information. The Draft EIS presents
the purpose and need for the proposed Project (Chapter 1); descriptions of the No Action
Alternative, Proposed Action, and Agency Modified Alternative (AMA) (Chapter 2);
descriptions of the affected environment and environmental consequences for all potentially
affected resources (Chapter 3); an analysis of potential cumulative impacts for various resources
(Chapter 4); a comparison of the Project alternatives (Chapter 5); and a list of the consultation
and coordination efforts undertaken as part of the EIS development (Chapter 6).

2. PROJECT BACKGROUND

The Project is located approximately 15 miles north of White Sulphur Springs in Meagher
County, Montana (see Figure ES-1). The Project area consists of 1,888 acres of privately owned
ranch land under lease to the Proponent, with associated buildings and a road network
throughout. The Proponent intends to construct, operate, and reclaim a new underground copper
mine over 19 years, and thereafter monitor and close the site. Surface disturbances to private
land would total approximately 311 acres.

The Proponent acquired mineral rights lease agreements to mine the property via underground
mining in May 2010 and has conducted surface exploration activities under Exploration License
No. 00710 since September 2010. The Proponent submitted an application to amend their
exploration license on November 7, 2012, in order to construct an exploration decline into the
upper Johnny Lee zone. DEQ conducted an environmental review related to that exploration
license amendment application, issuing a Final Mitigated Environmental Assessment in January
2014. DEQ selected the Agency Mitigated Alternative during this review. However, the
Proponent subsequently chose not to construct the exploration decline and withdrew the
proposed exploration project. The Proponent submitted a Mine Operating Permit (MOP)
Application and revisions to DEQ on December 15, 2015; May 8, 2017; and July 14, 2017.
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3. PURPOSE AND NEED

The Montana Environmental Policy Act (MEPA) and its implementing rules require that EISs
prepared by state agencies include a description of the purpose and benefits of the proposed
project. The purpose of the Project is to mine the Johnny Lee Deposit by underground mining
methods, process the copper-enriched rock on site into a salable copper concentrate, and ship the
concentrate for sale. Benefits of the Project include the production of copper to help meet public
demand, and increased employment and tax payments in the Project area (see Section 3.9,
Socioeconomics, of the EIS).

The Project purpose and need for DEQ is described in Section 1.2.1 of the EIS. The Project
purpose and need for the Proponent is described in Section 1.2.2 of the EIS.

4. PUBLIC PARTICIPATION

On August 15, 2017, DEQ issued a press release stating that the MOP Application was complete
and the environmental review was set to begin (DEQ 2017a). DEQ issued a second release on
September 18, 2017, indicating the review had begun under MEPA (DEQ 2017b).

DEQ established a public comment scoping period from October 2 to November 16, 2017 (i.e.,
46 calendar days). During this time, DEQ held four public meetings in Montana (DEQ 2017c
and 2017d):

1. October 30 at the Civic Center in Great Falls;

2. November 1 at the White Sulphur Springs High School gymnasium in White Sulphur
Springs;

3. November 6 at the Radisson Hotel in Helena; and

4. November 7 at the Park County High School Gymnasium in Livingston.

During this public scoping process, written and oral comments were submitted via email, by
mail, or at public meetings. DEQ prepared a Scoping Report that includes a summary of all
comments received, organized by issue (Appendix J).

5. ALTERNATIVES

Alternatives fully evaluated in the Draft EIS include the No Action Alternative, Proposed
Action, and Agency Modified Alternative. Several additional alternatives were evaluated but
eliminated from further consideration due to several factors; see Section 2.4 of the EIS for
more information.
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5.1. NO ACTION ALTERNATIVE

Under the No Action Alternative to the Project, there would be no mine as proposed. DEQ would
not approve the Proponent’s application for (1) an Operating Permit under the Metal Mines
Reclamation Act, (2) a Montana Pollutant Discharge Elimination System Permit, or (3) an Air
Quality Permit. The No Action Alternative recognizes that the Proponent could continue surface
exploration activities at the Project site under its existing Exploration License No. 00710.

5.2. PROPOSED ACTION

The Proposed Action would allow the Proponent to mine the Johnny Lee Deposit by
underground mining methods. The Proposed Action would have a mine life of 19 years,
including 2 years for construction, 13 years for active mining, and 4 years for reclamation and
closure. The Project’s major components would include a portal and underground mine workings
and utilities, as well as a processing plant that includes a crusher, grinding mills, a flotation
circuit, tailings thickener, a paste tailings plant, a Water Treatment Plant (WTP), concentrate
storage facility, parking, and two laydown areas. Other surface facilities would include a Process
Water Pond (PWP), Contact Water Pond (CWP), Non-Contact Water Reservoir (NCWR),
Treated Water Storage Pond (TWSP), wet well and pipeline, buried drainpipes, roads, a waste
rock stockpile, an ore stockpile, three overburden stockpiles, power line, ditches, and fencing.

The proposed operation would mine approximately 15.3 million tons of material, including

14.5 million tons of copper-enriched rock (with an average grade of 3.04 percent copper) and

0.8 million tons of waste rock. The Proposed Action would utilize the drift-and-fill mining
method to access the rock. This method allows the entire deposit to be mined while
incrementally backfilling the mined-out voids* with fine-grained cemented tailings paste. All
copper-enriched rock mined would be hauled by articulated underground haul trucks either to the
surface crusher or to the ore stockpile.

Crushed copper-enriched rock would travel to a surge bin through a series of three grinding mills
(a semi-autogenous grinding mill, ball mill, and tower mill) in the processing plant that would
progressively reduce the size of the rock. The finely crushed copper-enriched rock would then
enter a flotation circuit where copper would be separated from non-copper bearing rock through
chemical and physical processes. The flotation circuit also would include a concentrate re-grind
mill. The resulting copper concentrate would then be thickened and pressed to remove water and
shipped in sealed containers via truck off site. About 440 tons of copper-rich concentrate would
be produced daily and transported in closed shipping containers by, on average, 18 trucks per
day. The closed shipping containers would minimize or avoid potential leakage or spillage
during transport.

The road system that would be used to transport mine concentrates between the Project site and
the Livingston and Townsend railheads includes portions of Sheep Creek Road, U.S. Route 89,
U.S. Route 12, 1-90, and local roads in Livingston and Townsend. Rail facilities used to haul

mine concentrates include Montana Rail Link rail yards at Livingston and Townsend, Montana,

L A “void” is the space from which the ore was removed.
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Rail Link mainline tracks serving these railheads, and Burlington Northern Santa Fe Railroad
mainline tracks in Montana.

Approximately 12.9 million tons of tailings would be produced over the life of the Project. The
tailings would be thickened and sent to a paste plant where cement, slag, and/or fly ash could be
added to the tailings as a binder. The product, called cemented paste tailings, would be piped
either to the underground mine to backfill workings or to a double-lined tailings basin called the
Cemented Tailings Facility (CTF). Approximately 55 percent of the cemented tailings paste
produced by the Project would be stored in the CTF, with the remaining 45 percent used to
backfill production workings during the sequential mining of drifts.

The Proponent would employ approximately 240 workers, with an additional 24 contract miners
and 130 associated support workers at the site during the first 4 years of mining. Construction of
mine facility and surface support structures during the initial 30 to 36 months would require a
maximum of approximately 173 sub-contracted employees.

Closure and reclamation would focus on removal of surface infrastructure and exposed liner
systems, and covering exposed tailings. No waste rock would be left on the surface in closure.
Reclamation plans include removal of all buildings and their foundations and surface facilities
including the portal pad, copper-enriched rock stockpile pad, PWP, CWP, plant site, TWSP, and
NCWR. The reclamation plan also requires re-contouring the landscape, subsoil and soil
replacement, and revegetating all the sites with an approved seed mix.

Mine closure would include the backfilling of some primary and secondary access drifts with
fine-grained, low permeability, cemented paste tailings. The decline and access ramps would not
be backfilled.

Mine workings would be sequentially flooded at closure with groundwater. Prior to flooding a
particular portion of the mine, the walls of the workings within that zone would be rinsed to
remove oxidation products. Rinse water would be collected, pumped, and treated as necessary.
The zone would then be flooded with groundwater and a hydraulic barrier would be installed. In
all, 14 hydraulic barriers—both plugs and walls, which are masses of concrete—would be
installed in the underground workings. Five of the hydraulic barriers would be installed at the
main access ramps, eight in the four ventilation raises (an upper and lower barrier in each raise),
and one plug at the mine portal. The primary purpose of the hydraulic barriers is to segment the
mine workings based upon sulfide content to facilitate rinsing and improve water management.

Closure objectives would be expected to be attained by water treatment within 1 year after
mining and milling is completed, and once initial facility closure activities have been sufficiently
implemented. Monitoring would continue after closure to ensure no unforeseen impacts were
occurring. Monitoring would continue until DEQ determines that the frequency and number of
sampling sites for each resource can be reduced or that the closure objectives have been met and
monitoring can be eliminated.
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5.3. AGENCY MODIFIED ALTERNATIVE: ADDITIONAL BACKFILL OF MINE
WORKINGS

The AMA includes all elements from the Proposed Action with one replacement component:
backfilling additional mine workings, including the final stopes and portions of the decline,
access ramps, and ventilation shafts that are located within sulfide zones.

The AMA proposes to backfill certain voids (i.e., access openings) with a low hydraulic
conductivity material consisting of cemented paste tailings generated from mill processing of the
stockpiled ore and/or waste rock at the end of operations. Cemented paste tailings would only be
used to backfill certain mineralized mine voids to avoid the potential of degrading groundwater
quality in non-mineralized geologic units (DEQ 2018). The upper section of the access decline
(within the Ynl A geologic unit) and a lower section of the access tunnel (within the Ynl B
geologic unit) would not be backfilled because these units have better baseline groundwater
quality and are more permeable than deeper geologic units. All mine voids located within the
Upper Sulfide Zone and the Lower Sulfide Zone would be backfilled with cemented paste
tailings. Hydraulic plugs would be used to separate the backfilled and open areas of the access
decline.

Approximately 106,971 cubic yards of cemented tailings would be needed to backfill the access
tunnels and ventilation raises (Tintina 2018). The backfill material would be mixed with cement
in a manner that achieves a similar low hydraulic conductivity as is proposed for backfilling of
the mined stope areas. Since this volume of stockpiled ore source would exceed the proposed
volume of the Copper-Enriched Rock Stockpile, this Project modification would also need to
utilize the temporary WRS pad until the end of operations and backfilling of interior

mine surfaces.

6. ENVIRONMENTAL CONSEQUENCES

The following discussion provides a summary of the impacts of implementing each alternative
on each resource area. Proposed mining activities were found to have minimal-to-no impact on
air quality, cultural resources, noise, and vegetation. These resource areas are not discussed
further in this summary. Detailed impacts analyses for each alternative and topic area are found
in Chapter 3 of this EIS. Table ES-1 summarizes and compares the impacts of the three
alternatives considered in detail.

6.1. GROUNDWATER HYDROLOGY

Under the Proposed Action, mine dewatering would substantially lower groundwater levels
around the mine, somewhat reducing base flow in nearby creeks and impacting some springs and
seeps within the area where groundwater levels are lowered. Operation of an alluvial
Underground Infiltration Gallery (UIG) would increase groundwater discharge, partially
compensating for the decreased base flow caused by mine-dewatering. The NCWR would
recharge groundwater beneath this pond, partially compensating for the mine-dewatering caused
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decrease in base flow. Contact groundwater in post-mine voids would migrate via shallow
bedrock toward discharge zones mixing with non-contact groundwater. Transport of chemicals
dissolved in contact groundwater would be retarded by the process of adsorption, and
groundwater discharging to Sheep Creek would not affect its water quality.

Impacts to groundwater quantity and quality would be similar under the AMA. Complete backfill
of the Upper and Lower Sulfide Zones with cemented paste tailings would return hydraulic
parameters within these bedrock zones to conditions similar to the pre-mining state, eliminating
the potential for development of new groundwater flow paths through these areas.

6.2. SURFACE WATER HYDROLOGY

Under the Proposed Action, less than 1 percent of the Sheep Creek watershed area would be
affected, resulting in a negligible impact on surface water runoff or flows in Sheep Creek. Coon
Creek would be affected by an estimated 70 percent reduction in steady state base flow due to
mine dewatering intercepting groundwater that might otherwise have discharged into Coon
Creek. To mitigate the reduction, water from the NCWR would be pumped into the headwaters
of Coon Creek to augment flows within 15 percent of the average monthly flow. Process water
discharged to surface waters via UIGs would be treated and would not impact water quality in
Sheep Creek. Therefore, no adverse impacts related to water quality are anticipated.

Impacts on surface water quantity and quality would be similar under the AMA.

6.3. LAND USE AND RECREATION

Under the Proposed Action, there would be approximately 311 acres of direct land use impacts
due to surface disturbances from the Project, which would be reclaimed after 19 years of mine
life. There would be no direct impacts on recreation, hunting, or fishing in the proposed
disturbance footprint as this area consists of private ranch lands.

Impacts on land use and recreation would be similar under the AMA.

6.4. VISUALS AND AESTHETICS

Under the Proposed Action, impacts to visual resources during construction (caused by removal
of existing vegetation, temporary fencing, grading, construction of roads and mine structures,
and increased construction vehicle traffic) would be short term, medium frequency, local in
scope, and partially reversible. Impacts to visual resources would be similar during operations,
but would persist for a longer time period. Impacts to visual resources after closure and
reclamation would be long term, medium frequency, and local in scope.

Impacts on visuals and aesthetics would be similar under the AMA.

6.5. SOCIOECONOMICS

Under the Proposed Action, Project construction would require an estimated workforce of 70 to
115 contractors during a given year. Once operational, the Project would require an estimated
workforce of 386 individuals (i.e., 235 employees, 24 contractors, and 127 associated support
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workers). During reclamation, the estimated workforce would range from 337 people to

86 people. Meagher County and particularly the city of White Sulphur Springs are expected to
experience the greatest population growth. Housing impacts could come in the form of increased
demand and costs for housing due to population influx.

Potential adverse impacts to public infrastructure are expected, including a demand for services
that exceeds the available capacity or degradation that exceeds the county or city’s ability to
perform repairs. The Project has the potential to impact local healthcare capacity as a result of
associated population influx.

A potential positive impact is expected from employment and income effects. In addition,
government units would benefit from the additional tax revenues generated by the mine. The
White Sulphur Springs School District #8 would receive all of the added mineral development
taxable value, projected to be $8,235,000 at peak copper production. The City of White Sulphur
Springs would receive 20 percent of the new taxable valuation to assess its mill levies against,
and Meagher County would be able to levy 100 percent of its mills for all funds except those that
are not levied within the city limits of White Sulphur Springs.

Impacts on socioeconomics would be similar under the AMA.

6.6. SOILS

Under the Proposed Action, approximately 563,692 cubic yards of soil would be salvaged and
stockpiled long-term for reclamation activities associated with mine closure, and approximately
304,773 cubic yards would be temporarily stored and replaced on site for reclamation of
construction activities, including grading, slope stabilization, drainage control, topsoil and
subsoil placement, and seeding. There would be short-term soil compaction and biological
impacts within the salvaged soils. The loss of soil development and the time required to rebuild a
new soil profile would be unavoidable long-term Project impacts given the long-term storage

of soil.

Impacts on soils would be similar under the AMA.

6.7. TRANSPORTATION

Under the Proposed Action, Project construction would generate an average of 160 daily vehicle
movements (i.e., one trip to or from the Project site), along with 8 supply truck round trips per
day. Project operations would generate up to 477 employee vehicle movements per day,

36 concentrate haul truck movements per day, and 12 other truck movements per day. Traffic
generated by Project construction and operations would not meaningfully impact traffic capacity
on analysis area roads. As a result, traffic congestion is a low-likelihood event during both
construction and operations. Project traffic could increase the chance of traffic incidents,
degradation of roadways, and other risks to road safety, but Proponent-recommended road and
intersection improvements would minimize impacts on road safety. Impacts on transportation
during reclamation would be similar to those anticipated for construction.

Under the AMA, additional backfilling would marginally increase truck traffic compared to the
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Proposed Action over a 4-year period. However, these additional trips would not meaningfully
change the traffic impacts described for the Proposed Action.

6.8. WETLANDS

Under the Proposed Action, there would be approximately 0.85 acre of permanent direct impacts
to wetlands due to the construction of access/service roads, the CTF, and the wet well for the
Sheep Creek water diversion. Impacts to jurisdictional wetlands would require both a U.S. Army
Corps of Engineers 404 and DEQ 401 Water Quality Certification permit prior to Project
initiation. The Proponent submitted permit applications for both and received authorization in
January 2017. To compensate for the 0.9 acre of direct wetland impacts and functional
assessment areas, the Proponent would be required to purchase 1.3 acres of wetland mitigation
credits from an approved wetland mitigation bank or In-Lieu Fee program. No secondary
impacts are expected due to wetland fragmentation, hydrology changes, or water quality
changes.

Impacts on wetlands would be similar under the AMA.

6.9. WILDLIFE

Under the Proposed Action, approximately 311 acres of wildlife habitat would be removed, to be
reclaimed to similar habitat types after mine closure (i.e., 19 years); however, forest habitats
would not reach the same functionality as existing conditions for decades. There would be a low
likelihood of direct mortality (e.g., wildlife-vehicle collisions) for threatened and endangered
species, and a medium likelihood for some big game species; however, no population-level
impacts are anticipated for any species. Wildlife species could be disrupted by construction and
operational noise within 1 to 2 miles of the Project. No adverse impacts related to water quantity
or quality are anticipated.

Impacts on wildlife would be similar under the AMA.

6.10. AQUATIC BIOLOGY

Under the Proposed Action, aquatic biota may be affected by stream crossings and
sedimentation, thermal changes, and the NCWR wet well intake pipeline. The two crossings
combined would affect 0.1 acre of riparian wetlands, 85 feet of Little Sheep Creek, and 69 feet of
the Brush Creek tributary to Little Sheep Creek. If stream flow were to be augmented via direct
discharge from the NCWR, the temperature would be monitored, and discharges limited as
necessary, in order to prevent impacts to aquatic life. Aquatic biota (i.e., macroinvertebrates) in
the natural channel of Coon Creek may be impacted by changes in hydrology and sedimentation
from construction activities. Aquatic biota could be impacted by the installation of the NCWR
wet well intake, and potential impacts could include: entrainment and impingement of fishes and
invertebrates; alteration of natural flow rates when water is pumped, which would only be done
when the flow in Sheep Creek exceeds 84 cubic feet per second; degradation of shoreline and
riparian habitats; and alteration of aquatic community structure and diversity.

Impacts on aquatic biology would be similar under the AMA.
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Table ES-1
Comparison of Project Impacts by Alternative

Resource Area/ Impact 2

No Action Alternative

Proposed Action

Agency Modified Alternative

Air Quality

Ambient Air Quality
Standards

No change from current condition.

Predicted impacts for criteria pollutants at all offsite locations comply with health-
based Montana and federal primary standards, which are protective of ambient air
quality.

Same as Proposed Action. Emissions from extended
production of cemented tailings to backfill more of the
mined areas are a small fraction of emissions from the
Proposed Action, and likely to have little impact on the air
quality resource.

Regional Haze/Visibility

No change from current condition.

Project emissions of haze precursor pollutants are sufficiently below regulatory
thresholds to not warrant evaluation of haze/visibility impacts.

Same as Proposed Action.

Chemical Deposition

No change from current condition.

Predicted impacts from Project emissions comply with Montana and federal
secondary air standards, which are protective with respect to chemical deposition
impacts.

Same as Proposed Action.

Cultural/Tribal/Historic Resources

Historic Properties

No change from current condition.

Historic properties would be avoided or would be mitigated with a SHPO-approved
treatment plan.

Same as Proposed Action.

Groundwater Hydrology

Groundwater Quantity

No change from current condition.

Mine dewatering would extensively lower groundwater levels around the mine,
somewhat reducing base flow in nearby creeks; potentially impacting springs and
seeps within the cone of depression. Operation of UIG would increase groundwater
discharge, partially compensating mine-dewatering caused by decreased base flow.
Operation of a NCWR would potentially increase groundwater discharge, partially
compensating the mine-dewatering caused decrease in base flow.

Same as Proposed Action.

Groundwater Quality

No change from current condition.

The contact groundwater from post-mine voids ® would migrate via shallow bedrock
toward discharge zones mixing with non-contact groundwater; transport chemicals
dissolved in contact groundwater would be retarded by process of adsorption;
groundwater discharging to Sheep Creek would not affect its water quality.

Same as Proposed Action.

Surface Water Hydrology

Runoff Surface
Disturbance

No change from current condition.

Surface disturbance is less than 1% of local watershed area. Best management
practices and the relatively small percentage of the total area (<1%) of stream and
wetland features would be impacted through surface disturbance during construction.

Same as Proposed Action.

Stream Flows

No change from current condition.

Diversion of water to the NCWR falls within existing leased water rights along Sheep
Creek (pending review and approval by the DNRC).

Same as Proposed Action.

Secondary impacts on base flow of Sheep Creek as a result of mine dewatering and
disposal of treated water to the UIG are expected to be insignificant and to partially
offset one another. A more significant impact upon base flow would be possible for
Coon Creek (70% reduction) during mine dewatering and recovery and pending
approval by the DNRC it would require an agreement with the water rights holder.
No other creeks are present within the area of a 10-foot drawdown of the water table,
as computed by the groundwater model.

Same as Proposed Action.
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Resource Area/ Impact @

No Action Alternative

Proposed Action

Agency Modified Alternative

Water Quality

No change from current condition.

Process water discharged to surface waters via UIG would be treated and therefore
not impact water quality in Sheep Creek. Post-closure exceedances of Montana
Numeric Water Quality Standards (DEQ-7 Circular, May 2017) in underground water
are expected to be attenuated and diluted by the time underground water migrates to
Sheep Creek where more dilution occurs.

Same as Proposed Action.

Land Use and Recreation

Existing Land Use

No change from current condition.

A total of 311 acres of existing land use would be impacted, which would be
reclaimed back to existing uses after mine closure (i.e., 19 years).

Same as Proposed Action.

Hunting, Fishing, and
Boating

No change from current condition. Recreational opportunities and
use levels, patterns, and growth trends would be expected to
continue at current rates.

No direct impacts on hunting opportunities would occur. There is abundant adjacent
habitat for big game species surrounding the Project area. No secondary impacts on
fishing or boating would occur from surface water.

Same as Proposed Action.

Population Increase

No change from current condition.

Recreational resource demands may be higher during construction and operations
given the increase in local population from construction workers and mine operators;
however, given the number and abundance of regional recreational opportunities, it is
not expected that mine employee recreational resources use would significantly
deprive other regional recreationists from enjoying the same resources.

Same as Proposed Action.

Visual and Aesthetics

Visual Resources

No change from current condition.

Impacts to visual resources during construction caused by removal of existing
vegetation, temporary fencing, grading, construction of roads and mine structures,
and increased construction vehicle traffic would be short term, medium frequency,
local in scope, and partially reversible. Impacts to visual resources after reclamation
would be long term, medium frequency, and local in scope.

Same as Proposed Action.

Socioeconomics

Population Increase

No change from current condition. Current population and use
trends would continue.

The Proponent expects to hire up to 200 contractors during construction and employ
an operating workforce of 235 employees. The associated population influx (i.e., the
number of in-migrating workers and their family members) would be distributed
across area county and town populations.

Growth in population due to Project workforce would mean increased demand for
and use of socioeconomic resources, such as housing, public infrastructure, and
services. The nature and extent of these impacts would depend on where in-migrating
populations choose to reside, the ability of public service providers to serve
fluctuating populations, and the ability of area residents to adjust to (and accept)
changes in life style.

Same as Proposed Action.

Employment, Income, and
Tax Revenues

No change from current condition. Current employment, income
and tax revenues trends would continue.

In addition to employment and income impacts, affected government units would
benefit from the additional tax revenues generated by the mine.

Same as Proposed Action.

Soils

Soil Loss

No change from current condition. Erosion and sedimentation
would occur at current rates along the existing roads. Loss of soil
development characteristics would be limited to new disturbances
planned in the Project area in the reasonably foreseeable future.

A total of 283.7 acres of soils would be disturbed as part of the Project in areas of
stockpiled and non-stockpiled soils. Total soil volumes of about 563,692cubic yards
would be salvaged and stockpiled long-term, and approximately 304,773 cubic yards
of soils would be temporarily stored and replaced on site.

Same as Proposed Action.

Physical, Biological, and
Chemical Characteristics

No change from current condition. Physical, biological, and
chemical changes to soils would be minimized and limited to new
disturbances planned in the Project area in the reasonably
foreseeable future.

Short-term soil compaction impacts would occur as part of the Proposed Action.
Biological impacts would occur in salvaged soils. No changes to soil pH values are
expected from Project construction or operations.

Same as Proposed Action.
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Resource Area/ Impact @ No Action Alternative Proposed Action Agency Modified Alternative

The soils in the analysis area are generally suitable for salvage and reclamation. The
majority of soils would be salvaged using a two-lift method, which improves
Reclamation Impacts No change from current condition. reclamation success. The loss of soil development and the time required to rebuild a |Same as Proposed Action.
new soil profile would be unavoidable long-term Project impacts given the long-term
storage of soil.

Noise

Sound Levels at .. Construction, operation, and mine closure could result in some audible noise at
L No change from current condition. . !
Residential Receptors nearby residential receptors.

Sound Levels at . Temporary blasting associated with mine construction could result in some audible
. No change from current condition. . . . o
Recreational Receptors noise at nearby recreational receptors in the Smith River area.

Transportation

Same as Proposed Action.

Same as Proposed Action.

Project construction would generate an average of 160 employee daily vehicle
movements (i.e., one trip to or from the Project site), along with 8 supply truck round
trips per day. Project operations would generate up to 477 employee vehicle

Traffic Congestion No change from current condition. movements per day, 36 concentrate haul truck movements per day, and 12 other truck
movements per day. Traffic generated by Project construction and operations would
not meaningfully impact traffic capacity on analysis area roads. As a result, traffic
congestion is a low-likelihood event during both construction and operations.

During Project construction and operations, Project traffic could increase the chance
of traffic incidents, degradation of roadways, and other risks to road safety. Non-
Project drivers are likely to be already accustomed to varying road and weather

Same as Proposed Action. Additional backfilling would
marginally increase truck traffic over a 4-year period. These
additional trips would not meaningfully change the traffic
impacts described for the Proposed Action.

Same as Proposed Action. Additional traffic would not

Road Safety No change from current condition. L . . meaningfully change the traffic impacts described for the
conditions, as well as the presence of heavy truck traffic on analysis area roads. .
; S Proposed Action.
Proponent-recommended road and intersection improvements would further
minimize impacts on road safety.
Vegetation

Ongoing exploration and ranching activities may disturb vegetation |A total of 311 acres of vegetation would be disturbed, which would be reclaimed

Vegetation within the Project area. after mine closure (i.e., 19 years). No impacts to T&E species.

Same as Proposed Action.

Wetlands

A total of 0.85 acre of permanent direct impacts to wetlands would occur due to
Wetland Fill, Hydrology, |Ongoing ranching activities may slightly disturb wetlands within  |access/service roads, CTF, and the wet well for the Sheep Creek water diversion. No
and Quality the Project area. secondary impacts expected due to fragmentation, hydrology changes, or water
quality.

Same as Proposed Action.

Wildlife

Continued exploration activities and agricultural use of Project site |A total of 311 acres of habitat removal, to be reclaimed after mine closure

Habitat could affect habitat. (i.e., 19 years).

Same as Proposed Action.

Potential increased adverse impact compared to Proposed

. . S . . . Low likelihood of wildlife-vehicle collision for T&E species. Medium likelihood for |Action. Potentially a slight increase in mortalities as more
Ongoing potential for wildlife-vehicle collisions due to private

Direct Mortalities . ; big game species and other species of concern. No population-level impacts vehicle traffic onsite associated with additional backfilling.
recreational and agricultural use of the land. e . S S .
anticipated. Fencing would limit potential impacts to birds and small
mammals.
Displacement W|Id||f_e occasionally disrupted by exploration activities or V\l_||d||fe likely disrupted within 1 to 2 miles of the Project throughout the life of the Same as Proposed Action.
recreational use. mine.
Process water discharged to surface waters via the UIG would be treated to avoid
Water Quality and Quantity|No change from current condition. impacts to wildlife. Potential contamination for avian species ingesting water from  |Same as Proposed Action.

CWP brine pond. There would be no adverse impacts related to water quantity.
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Resource Area/ Impact @

No Action Alternative

Proposed Action

Agency Modified Alternative

Aquatic Biology

Stream Crossings and
Sedimentation

Ongoing potential for increased sedimentation from continued
exploration activities, ranching, and fishing activities.

The two crossings combined would affect 0.1 acre of riparian wetlands, 85 feet of
Little Sheep Creek, and 69 feet of the Brush Creek tributary to Little Sheep Creek,
disturbing aquatic habitat and potentially introducing sediment into the aquatic
system and affecting spawning fish.

Same as Proposed Action.

Changes in Water Quantity

Aguatic biota may be impacted by exploration and ranching
activities when water is withdrawn for use. Otherwise, no change
from current condition.

Agquatic biota, particularly in Coon Creek, could be impacted by changes in
hydrology due to mine dewatering during operations. The Proponent proposes to
augment flows with water from the NCWR.

Same as Proposed Action.

NCWR Wet Well and Pipe

No change from current condition.

Aguatic biota could be impacted by the installation of the intake pipe. Further
impacts likely due to the presence of the intake pipeline include entrainment and
impingement of fishes and invertebrates; alteration of natural flow rates when water
is pumped (when the flow in Sheep Creek exceeds 84 cubic feet per second);
degradation of shoreline and riparian habitats; and alteration of aquatic community
structure and diversity.

Same as Proposed Action.

Changes in Water Quality

No change from current condition.

Process water discharged to surface waters would be treated to avoid impacts to
wildlife.

Same as Proposed Action.

Thermal Impacts

No change from current condition.

The assumption is that the temperature of the UIG discharge would equilibrate to the
ambient groundwater temperature prior to discharging to any surface water resources.
If stream flow were to be augmented via direct discharge from the NCWR, the
temperature would be monitored, and discharges limited as necessary, in order to
prevent impacts to aquatic life.

Same as Proposed Action.

CTF = Cemented Tailings Facility; CWP = Contact Water Pond; MPDES = Montana Pollutant Discharge Elimination System; NCWR Non-Contact Water Reservoir; PWP = Process Water Pond; SHPO = State Historic Preservation Office; T&E = threatened and
endangered; UIG = Underground Infiltration Gallery

Notes:

2 Impacts include direct and secondary impacts, as well as severity, probability, and duration of impact.
b A “void” is the space from which the ore was removed.
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1. PURPOSE AND NEED

1.1. INTRODUCTION

The Montana Environmental Policy Act (MEPA) requires state agencies to prepare an
Environmental Impact Statement (EIS) prior to taking a state action significantly affecting the
quality of the human environment (8 75-1-201(1)(b)(iv), Montana Code Annotated [MCA]). The
Department of Environmental Quality (DEQ) has prepared this Draft EIS prior to taking state
action on applications for permits or other state authorizations submitted by Tintina Resources
Inc. (the Proponent) for the proposed Black Butte Copper Project (the Project).

The Proponent has submitted applications to DEQ for an operating permit under the Metal Mine
Reclamation Act (8 82-4-301, et seq., MCA), a Montana Pollutant Discharge Elimination System
(MPDES) permit under the Montana Water Quality Act (8§ 75-5-101, et seq., MCA), and a
Montana Air Quality permit under the Clean Air Act of Montana (8§ 75-2-101, et seq., MCA).

1.2. PURPOSE AND NEED

This section describes the purpose and need to which each agency or company is responding for
the proposed Project. MEPA and its implementing rules require that EISs prepared by state
agencies include a description of the purpose and benefits of the proposed project; this EIS was
written to fulfill those requirements. The Project purpose and need is in Section 1.2.1,
Department of Environmental Quality, and in Section 1.2.2, the Proponent. Benefits of the
Project include the production of copper to help meet public demand. The Project would also
increase employment and tax payments in the Project area (see Section 3.9, Socioeconomics).

1.2.1. Department of Environmental Quality

DEQ’s purpose and need in conducting the environmental review is to act upon the Proponent’s
applications to obtain state permits authorizing underground mining of the Johnny Lee Deposit at
the proposed Black Butte Copper mine site approximately 15 miles north of White Sulphur
Springs, Montana. DEQ’s actions on the permit applications must be in accordance with
applicable state law. The permits that the Proponent are applying for and the governing state
laws include: (1) an operating permit in compliance with the Metal Mine Reclamation Act
(MMRA); (2) an integrated Montana Pollutant Discharge Elimination System (MPDES) permit
in compliance with the Montana Water Quality Act; and (3) a Montana Air Quality permit in
compliance with the Clean Air Act of Montana.

1.2.2. The Proponent

The Proponent’s purpose is to develop and mine the Johnny Lee Deposit by underground mining
methods with the expectation of making a profit. The Proponent’s need is to receive all necessary
governmental authorizations to construct and operate the proposed underground mine and to
reclaim disturbances associated with the underground mine, including associated infrastructure
and other incidental facilities.
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1.3. PROJECT LOCATION AND HISTORY

The Project area is approximately 15 miles north of White Sulphur Springs in Meagher County,
Montana (see Figure 1.3-1). The Project area is located in Sections 24, 25, and 36 in Township
12N, Range 6E, and in Sections 19, 29, 30, 31, and 32 in Township 12N, Range 7E (Tintina
2017). The Project area is accessed from United States (U.S.) Highway 89, by traveling west
along 1.5 miles of well-maintained gravel county road (County 119; Sheep Creek Road). The
Project area consists of privately owned ranch land, with associated buildings and a road network
throughout.

Mineral exploration started in the Project area in 1894 with small-scale underground copper
mineralization development projects. When the focus switched to iron resources in the 1900s,
R&S Mining Company started mining iron ore from Iron Butte, west of the Project area. Iron ore
continues to be mined from this area (Operating Permit No. 00071) as an ingredient for cement
production at a facility in Trident, Montana. Homestake Mining Company started exploring for
non-ferrous metals in the Project area in 1973 and 1974. Cominco American Inc. resumed
exploration in the district in 1976 and joint ventured the property with Broken Hill Proprietary
Company Limited in 1985 (Tintina 2017). It was this joint venture that drilled the discovery hole
for the Johnny Lee Deposit (named after the former homesteader and miner). The joint venture
completed approximately 66 exploration core holes in the current Project area.

The Proponent acquired mineral rights lease agreements to mine the property via underground
mining in May 2010, and has conducted surface exploration activities since September 2010.
Under Exploration License No. 00710, the Proponent used surface drilling methods to complete
229 exploration drill holes (including metallurgical and geotechnical test holes) in the Project
area to assess the feasibility of mining the deposit. The Proponent has hydraulically plugged all
of these exploration drill holes to avoid aquifer cross-contamination in accordance with
Administrative Rules of Montana (ARM) 17.24.106. Additionally, 23 monitoring wells,

28 piezometers, and 15 pump wells currently remain open. Surface disturbances related to
exploration (e.g., drill holes, drill pads, test pits, and access roads) have totaled approximately
9 acres to date, most of which have been reclaimed.

The Proponent submitted an application to amend their exploration license on November 7,
2012, in order to construct an exploration decline into the upper Johnny Lee zone. DEQ
conducted an environmental review in regard to that exploration license amendment application,
issuing a Final Mitigated Environmental Assessment in January 2014. DEQ selected the Agency
Mitigated Alternative during that review. However, the Proponent subsequently chose not to
construct the exploration decline. The Proponent then submitted an application for a Mine
Operating Permit (MOP) and revisions to DEQ on December 15, 2015; May 8, 2017; and July
14, 2017, which is the subject of this environmental review. An additional update memorandum
was submitted on October 26, 2018.
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1.4. SCOPE OF THE DOCUMENT

DEQ has prepared this Draft EIS in compliance with MEPA. This Draft EIS describes the
potential direct, secondary, and cumulative environmental impacts that could result from the No
Action, Proposed Action, and other alternatives considered in detail. This document is organized
into nine chapters:

e Chapter 1. Purpose and Need: Chapter 1 includes information about the Project and the
purpose of and need for the Project. This chapter also summarizes how DEQ informed
the public of the Project and how the public responded.

e Chapter 2. Description of Alternatives: Chapter 2 provides a detailed description of the
No Action Alternative, Proposed Action, and other action alternatives considered in
detail. These alternatives were developed based on key issues raised by the public and, as
required by MEPA, in consultation with the Proponent.

e Chapter 3. Affected Environment and Environmental Consequences: Chapter 3 describes
the current environment and the potential direct and secondary impacts resulting from the
No Action Alternative, the Proposed Action, and the other alternatives considered in
detail. This analysis is organized by resource.

e Chapter 4. Cumulative Impacts, Unavoidable Adverse Impacts, Irreversible and
Irretrievable Commitments of Resources: Chapter 4 describes the cumulative impacts,
unavoidable adverse impacts, and irreversible and irretrievable commitments of resources
associated with the Proposed Action and other action alternatives.

e Chapter 5. Comparison of Alternatives and DEQ’s Preferred Alternative: Chapter 5
provides an identification of DEQ’s preferred alternative, its reasons for the preference,
and the tradeoffs among the alternatives considered.

e Chapter 6. Consultation and Coordination: Chapter 6 provides a listing of other agencies,
groups, or individuals who were contacted or contributed information.

e Chapter 7. List of Preparers: Chapter 7 provides a list of preparers for the Draft EIS.

e Chapter 8. References: Chapter 8 provides a list of the source materials that were used in
preparation of the EIS.

e Chapter 9. Index: Chapter 9 provides a list of key terms used and where they can be
found in the EIS.

Appendices: The following appendices provide detailed information to support the analyses
presented in the Draft EIS:

e Appendix A. Technical Memo 1: Increasing Cement Content in Tailings
e Appendix B. Technical Memo 2: Raising Impoundment above the Water Table

e Appendix C. Technical Memo 3: Full Sulfide Separation Prior to Tailings Disposal
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e Appendix D. Technical Memo 4: Additional Hydrologic Plugs for Limiting Groundwater
Flow at Closure

e Appendix E. Technical Memo 5: In-Situ Treatment or Metal Attenuation through Use of
Organics in the Underground Workings

e Appendix F. Technical Memo 6: Additional Source Controls to Limit Oxidation during
Operations

e Appendix G. Technical Memo 7: Alternative Water Treatment Technologies

e Appendix H. Technical Memo 8: Analysis of End of Mine Flushing of Underground
Workings

e Appendix I. Baseline Surface Water Quality
e Appendix J. Scoping Report

e Appendix K. Preliminary Determination on Air Quality Permit Application

1.5. AGENCY ROLES AND RESPONSIBILITIES

DEQ is the agency responsible for the analysis of the Project. This EIS is being prepared to
provide a comprehensive analysis of potential environmental impacts. Before construction and
operation of the Project could begin, other permits, licenses, or approvals may be required from
federal, state, and local agencies.

1.5.1. State and County Agencies

The state agencies listed in Table 1.5-1 have relevant permits or reviews that would
potentially be required for the Project. There are no relevant county permits or approvals
required for the Project.

Table 1.5-1
State Agencies—Potential Requirements

Potential Permits or Reviews

Required (Statutory Reference) Purpose of Permit or Review

Montana Department of Environmental Quality

Montana Environmental Policy Act, |MEPA requires DEQ to prepare an environmental impact
Analysis of Impacts (§ 75-1-102, statement prior to taking state action for any projects that
MCA) significantly affect the quality of the human environment.

Mining must comply with state environmental laws and
administrative rules. The MMRA has established reclamation

Metal Mine Reclamation Act, standards for lands disturbed by mining, generally requiring that
Operating and Reclamation Plans they be reclaimed to comparable stability and utility as that of
(8 82-4-303, MCA) adjacent areas. Reclamation must provide sufficient measures to

ensure public safety and to prevent the pollution of air or water
and the degradation of adjacent lands.
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Potential Permits or Reviews
Required (Statutory Reference)

Purpose of Permit or Review

Montana Water Quality Act, Montana
Pollutant Discharge Elimination
System

(8 75-5-101, MCA)

Establishes effluent limits and treatment standards, and regulates
point source discharges of pollutants into state surface waters or
to groundwater hydrologically connected to state surface waters
through MPDES permits. State water quality standards,
including the nondegradation standards, specify the allowable
changes in surface water or groundwater quality. An MPDES
permit may also authorize discharges of construction storm
water and would require the development of a storm water
pollution prevention plan.

Montana Public Water Supply Act
(8 75-6-101, MCA)

Regulates public water supply and sewer systems that regularly
serve at least 25 persons daily for a period of at least 60 calendar
days a year. DEQ must approve plans and specifications for
water supply wells in addition to water systems or treatment
systems and sewer systems.

Montana Clean Water Act, Section 401
(8 75-5-401, MCA)

Federal permits related to discharges to state waters must also
obtain certification from the state that discharges comply with
state water quality standards. On January 19, 2017, DEQ
certified that the Project would not violate water quality
standards under Section 401.

Clean Air Act of Montana, Air Quality
Permit (8 75-2-Parts 1-4, MCA)

An Air Quality permit is required for the construction,
installation, and operation of facilities and equipment that may
cause or contribute to air pollution.

Montana Hazardous Waste Act (8 75-
10-401, MCA) and the Solid Waste
Management Act (§ 75-10-201, MCA)

The acts regulate the storage and disposal of hazardous and solid
wastes.

Montana

Hard Rock Mining Impact Board

Hard Rock Mining Impact Act, Hard
Rock Mining Impact Plan, (§ 2-15-
1822, MCA)

This Act is overseen by the Hard Rock Mining Impact Board
(HRMIB), which is part of the Montana Department of
Commerce. The HRMIB consists of five members: (1) a
representative of the hard-rock mining industry; (2) a
representative of a major financial institution in Montana; (3) a
person who, at the time of appointment, is an elected school
district trustee; (4) a person who, when appointed, is an elected
county commissioner; and (5) a member of the public-at-large.
A Hard Rock Mining Impact Plan is submitted to the HRMIB
for consideration and approval. If a local government (i.e., city,
county, etc.) disagrees with any portion of the Hard Rock
Mining Impact Plan, the governing body may file an objection
with the HRMIB during a 90-day review period.

Montana Department of Transportation

Construction Permit (8 61-1-1 et seq.,
MCA)

The Montana Department of Transportation (MDT) is
responsible for approving road approaches onto state-owned
highways. A construction permit may be required for modifying
the approach onto Highway 89 from County Road 119.
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Potential Permits or Reviews
Required (Statutory Reference)

Purpose of Permit or Review

Approach Permit (8§ 61-1-1 et seq.,
MCA)

The MDT is responsible for approving road approaches onto
state-owned highways. An approach permit may be required for
load out areas if accessing them via a highway.

Heavy or Oversize Loads Permit (§ 61-
1-1 et seq., MCA)

The MDT is responsible for safe operation of state-owned
highways, including US Highway 89 near the Project area and
the roadways as part of the proposed haul routes. Appropriate
permits for heavy or oversize loads (if any) may be required.

Montana Department of Natural Resources and Conservation

Montana Water Use Act, Beneficial
Water Use Permit (8 85-2-311, MCA)

The Montana Department of Natural Resources and
Conservation (DNRC) is responsible for administering water
rights in Montana, and would decide on issuance of a beneficial
water use permit. A beneficial water use permit would be
required before constructing new infrastructure for
appropriations of groundwater or surface water.

Montana Fish, Wildlife & Parks

NA

Montana Fish, Wildlife & Parks (FWP) is responsible for
protecting fish, wildlife, and natural resources for recreational
activities. FWP would approve and designate a licensed collector
for monitoring, mitigation, and transplanting of fish species
within the Project area, if necessary.

Montana State Historic Preservation Office

NA

The State Historic Preservation Office (SHPO) advises state
agencies when a project could affect cultural resources that are
eligible or potentially eligible for the National Register of
Historic Places (NRHP). Sites that are eligible or potentially
eligible to the NRHP are considered Historic Properties. After
consultation, SHPO may concur if the Project could have (1) no
impact; (2) no adverse impact; or (3) adverse impact on Historic
Properties. If SHPO does not concur with DEQ’s determination,
then DEQ may request the Proponent to conduct additional
cultural work. If SHPO concurs that the Project would have no
impact or no adverse impact, then the Project could move
forward. If DEQ determines and SHPO concurs that the Project
could have adverse impacts on Historic Properties, then DEQ
would request the Proponent to implement protection,
mitigation, and monitoring as approved by SHPO.

MCA = Montana Code Annotated; NA = not applicable

1.5.2. Federal Agencies

The federal agency listed in Table 1.5-2 requires a permit for the Project, which has been

obtained.
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Table 1.5-2
Federal Agencies—Potential Requirements

Potential Permits or Reviews

Required (Statutory Reference) Purpose of Permit or Review

U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers (USACE) has
responsibilities under Section 404 of the Clean Water Act
(CWA), and has the authority to take reasonable measures to
inspect Section 404-permitted activities. Construction of certain
Project facilities in Waters of the United States, including
wetlands and special aquatic sites, would constitute disposal of
dredged or fill materials. The USACE also requires Section 401
certification from DEQ (see Table 1.5-1 above). The Proponent
submitted a Section 404 permit application to the USACE for the
Project for impacts to Brush Creek and adjacent wetlands. The
USACE issued a Department of the Army permit (NWO-2013-
01385-MTH) for discharge of fill into Waters of the United
States on November 27, 2017.

Clean Water Act, Section 404 Permit
(33 Code of Federal Regulations
Section 1344)

Permit No. NWO-2013-01385-MTH

1.6. DEVELOPMENT OF ALTERNATIVES

This section describes the process and outcomes of considering reasonable alternatives to the
Project. This could include alternatives with different processes or designs that would minimize
environmental impacts of the Project. The sources of potential alternatives were public scoping
comments, the MOP Application including DEQ’s comments, ERM Subject Matter Expert input,
and internal DEQ deliberations and analysis including technical memos (see Appendices A
through H). Approximately 60 ideas were identified and screened for potential inclusion in the
EIS by DEQ.

1.6.1. Public Participation

On August 15, 2017, DEQ issued a press release stating that the MOP Application was complete
and the environmental review was set to begin (DEQ 2017a). DEQ issued a second release on
September 18, 2017, indicating the review had begun under MEPA (DEQ 2017b). Additionally,
DEQ issued a press release on October 3, 2017, disclosing the times and locations of three public
scoping meetings, as well as information about the EIS and permit application (DEQ 2017c). A
fourth press release was issued on October 23, 2017, due to the addition of a fourth and final
public scoping meeting (DEQ 2017d). Each of these releases was also submitted via email to
national, state, and local news outlets on the respective release dates. The press releases
requested public comment on the Project until November 16, 2017.

DEQ established a public comment scoping period from October 2, 2017, to November 16, 2017
(i.e., 46 calendar days). During this time, DEQ received written and oral comments from the
public that were submitted via email, mail, or public meetings. On October 30, 2017, a public
meeting was held at the Civic Center in Great Falls, Montana. On November 1, 2017, a second
meeting was held at the White Sulphur Springs High School gymnasium in White Sulphur
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Springs, Montana. The third meeting was held at the Radisson Hotel in Helena, Montana, on
November 6, 2017. The final public meeting was held November 7, 2017, in Livingston,
Montana, at the Park County High School Gymnasium.

1.6.2. Issues of Concern

Based on comments received during the public scoping process, DEQ prepared a Scoping Report
(see Appendix J) that included a summary of all comments received, organized by issue. These
comments were separated into “non-substantive” and “substantive” categories. Non-substantive
comments were identified by DEQ as those (1) outside the scope of the Project analysis;

(2) irrelevant to the decisions to be made; (3) conjectural and not supported by scientific or
factual evidence; or (4) those that MEPA does not allow for certain analysis. Substantive
comments pertained to the analysis and contained information or suggestions to be carried
forward into the alternative development process.

DEQ identified 13 different topic issues to be considered in more detail in the EIS. The issues of
concern identified during scoping are listed below.

1.6.2.1. Air Quality

The EIS should evaluate the Project’s potential impact on climate change and how this impact
would affect local natural resources. Fugitive dust and its impacts to natural resources should be
evaluated. This issue is discussed in Section 3.2.

1.6.2.2. Alternatives

The EIS should provide an alternative analysis informed by other tailings impoundments that
reduces the risk of environmental impacts including liner degradation, impoundment location,
and design. The EIS should evaluate the use of tanks instead of ponds to retain process water.
The EIS should evaluate alternative truck transportation routes. The EIS should evaluate a
wetland treatment system for a long-term water treatment solution. Under the Proposed Action,
there is potential for groundwater contamination within the mine workings caused by not
backfilling the access tunnels and ventilation shafts. Federal Clean Water Act (CWA) guidelines
for mineral processing facilities discourages the discharge of treated mine process water to
surface waters of the United States, including wetlands such as those that occur near the
Proposed Action alluvial Underground Infiltration Gallery (UIG). This issue is discussed in
Chapter 2.

1.6.2.3. Aquatic Species

The EIS should collect fisheries baseline data that includes Calf Creek, Sheep Creek, the South
Fork of Sheep Creek, Coon Creek, Moose Creek, and the Smith River. This analysis and
subsequent impact analysis should consider climate change, species composition, size
distribution, spawning, fish densities, seasonal migration behavior, macroinvertebrates,
amphibians, mollusks, waterway physical characteristics, metal concentrations in fish tissue, and
impacts from changes to water temperature, flow, and quality. Sources of water to streams and
rivers via groundwater and surface water including wetlands should be evaluated for potential
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impacts. Potential for acid mine drainage to develop and affect fisheries should be evaluated.
This issue is discussed in Section 3.16.

1.6.2.4. Cultural Resources

The EIS should evaluate the impacts on archaeological features of the Smith River. The EIS
should evaluate cultural and archaeological resources and cultural landscapes that could be
affected by the Project, including those near the mine site. This issue is discussed in Section 3.3.

1.6.2.5. Cumulative Impacts

The EIS should evaluate current water withdrawals from Sheep Creek and Smith River in
combination with the potential impacts of the Project. The EIS should consider the combined
impacts of truck traffic from new industrial activity along the Missouri River Corridor and truck
traffic from the Project. A mining district of multiple Projects should be evaluated. Cumulative
impacts to fisheries should be evaluated. This issue is discussed in Chapter 4.

1.6.2.6. Geotechnical Stability

The impacts of earthquakes and heavy rains on the mine should be studied in relation to
geotechnical stability. The evaluation and certification of the Cemented Tailings Facility (CTF)
stability should be disclosed in the EIS. This issue is discussed in Section 3.6.

1.6.2.7. Land Use, Recreation, and Visual Resources

The EIS should evaluate mitigation to maintain the scenery along Kings Hill Scenic Byway (U.S.
Highway 89). Recreation and use of the Smith River must be evaluated. The EIS should evaluate
the impacts on the recreation and agricultural industry. These issues are discussed in Sections 3.7
and 3.8.

1.6.2.8. Noise and Vibration

Noise impacts on people and wildlife in the vicinity of the Smith River should be evaluated. The
EIS needs to evaluate noise impacts on the Little Moose Subdivision located 3 miles from the
proposed mill site. This issue is discussed in Section 3.11.

1.6.2.9. Socioeconomics

Population, urban growth, and demographic change in White Sulphur Springs as a result of
mining should be studied. The EIS should evaluate the impact on rural life by the introduction of
the mine. The EIS should evaluate the impacts of a boom and bust mining cycle on White
Sulphur Springs, including the costs of building infrastructure that would be temporary, such as
schools. The EIS should evaluate how many jobs could be provided to local residents.
Environmental justice must be included in the EIS. The EIS should consider the loss of state tax
dollars if the Smith River is impacted. The EIS should include a detailed economic analysis of
Meagher County. This issue is discussed in Section 3.9.
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1.6.2.10. Vegetation

The EIS should evaluate the spread of weeds on lands adjacent to the Project site and adopt
mitigation measures. This issue is discussed in Section 3.13.

1.6.2.11. Water Resources

The EIS should perform a review of potential long-term impacts on the Smith River and its
watershed. The EIS needs to address the dynamic aquifer and springs. The EIS should evaluate
the durability and longevity of proposed water treatment as well as contingencies. The EIS
should evaluate surface water and groundwater quantity and quality and the potential for acid
mine drainage. This issue is discussed in Sections 3.4 and 3.5.

1.6.2.12. Wetlands

The EIS should examine the impact of filled wetlands on cold-water storage during low-water
periods on Sheep Creek and the impacts on the Smith River. This issue is discussed in Section
3.14.

1.6.2.13. Terrestrial Wildlife

The EIS should disclose the specifics of the wildlife baseline data collection efforts, as the
surveys for many species were inadequate. The EIS impacts analysis should evaluate potential
impacts to wildlife including migration patterns due to traffic, dust, noise, and increased human
populations. This issue is discussed in Section 3.15.

1.6.3. Issues Considered but Not Studied in Detail

It was determined that a number of resources and issues raised during the scoping process would
not be affected by the Project and thus would not be discussed further in the EIS. The resource
areas and rationale for the determination are listed below.

1.6.3.1. Alternatives
The EIS does not evaluate sourcing metals from another ore body as that would not satisfy the
purpose and need of the Project.

1.6.3.2. Aquatic Species

The aquatic species analysis does not include baseline information or impacts on the Missouri
River. Impact analyses do not indicate that there would be a potential impact on the Missouri
River as a result of the Project because the Project would not likely have any direct or secondary
impacts on aquatic life in the Smith River, which is significantly upstream from the confluence
with the Missouri River.

1.6.3.3. Cumulative Impacts

The EIS does not evaluate the possible contributions of Superfund sites in the area of Great Falls,
Montana, in combination with the Project’s potential impacts on the Missouri River. Impact
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analyses do not indicate that there would be a potential impact on the Missouri River as a result
of the Project. The EIS does not evaluate the combined impact of the Project potentially
contaminating the already-contaminated Livingston rail State Superfund site as the shipping
containers would be sealed and thus would be unexpected to contribute to existing
contamination.

1.6.3.4. Financial Assurance

The EIS does not disclose reclamation bonding costs and calculations of the reclamation and
closure bond; DEQ calculates a reclamation bond only after issuing a Record of Decision
approving an application for an operating permit or exploration license.

1.6.3.5. General Topics

The EIS does not evaluate the impacts on and response to unforeseen events. It is not necessary
for the EIS to evaluate speculative events or unlikely failures. The EIS does disclose the most
likely outcomes, which are based on actual designs and processes supported by engineering.

1.6.3.6. Project Description

The EIS does not address the potential for mine expansion or assume that open-pit mining
techniques would be used, as neither of those options is currently proposed, nor do they meet the
purpose and need of the Project.

1.6.3.7.  Prime or Unique Farmlands

No prime or unique farmlands would be affected by any of the alternatives, and so they are not
considered in this EIS.

1.6.3.8.  Water Resources

This EIS does not evaluate algal blooms! on the Smith River. Impacts on surface water quantity
or quality in Sheep Creek are expected to be minor and, therefore, potential impacts on water
quantity or quality in the Smith River would be insignificant. Chapter 3 discusses potential
impacts to the Smith River.

1.6.3.9. Water Rights

The consumptive use of water by the Project would be offset by the water rights acquired under
lease agreements with landowners. The Proponent’s water rights mitigation plan would be
designed to offset all of the stream depletion in Sheep Creek and Coon Creek. See Section 3.5,
Surface Water Hydrology, for more information on potential stream depletion amounts. This EIS
does not evaluate impacts on existing water rights.

L A sudden eruption of algae or cyanobacteria growth in water, which usually results from an excess of certain nutrients
(e.g., nitrogen, phosphorous).
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1.6.3.10. Wild and Scenic Rivers

No Wild and Scenic Rivers would be affected by any of the alternatives. There are two river
systems that are classified as Wild and Scenic in Montana. The Upper Missouri National Wild
and Scenic River section starts at Fort Benton, Montana, approximately 75 miles northeast of the
Project area. The North Fork, Middle Fork, and South Fork of the Flathead River are designated,
and the closest reach (i.e., South Fork) is located approximately 120 miles northwest of the
Project area.

1.6.3.11. Wilderness

No wilderness, wilderness study, or inventoried road-less areas would be affected by any of the
alternatives. The Bob Marshall and Scapegoat wilderness areas are closest to the Project area,
and are approximately 80 miles northwest.

1.6.3.12. Human Health and Safety

The Proponent is regulated by the Mine Safety and Health Administration. This issue has not
been carried forward in the analysis as it is outside the scope of this EIS.

1.6.3.13. Recreation

Comments were received on the potential secondary impacts to regional recreational activities
due to a change in the public perception of the area with the addition of the proposed mine.
Interest in floating the Smith River has steadily increased over the past 10 years, with nearly
double the amount of people applying for permits than permits were issued in 2017. Given this
history, it is unlikely that the construction and operations of the Project would cause there to be
fewer people applying for float permits than permits that are available in a given year.
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2. DESCRIPTION OF ALTERNATIVES

The purpose of this EIS is to analyze the potential environmental impacts of the Proposed Action
and the No Action Alternative, as well as the potential environmental impacts of reasonable
alternatives to the Proposed Action, so that DEQ can make an informed permitting decision. This
chapter describes the No Action Alternative and the Proposed Action. In addition, this chapter
describes the process of identifying and screening ideas that could potentially be incorporated
into an alternative. This screening process resulted in development of the Agency Modified
Alternative (AMA). Finally, this chapter describes other alternatives that were identified in the
screening process that were considered, but not carried forward for detailed analysis.

2.1. NO ACTION ALTERNATIVE

The No Action Alternative is the baseline upon which potential impacts can be measured due to
the Project. Under the No Action Alternative, DEQ would not approve the Proponent’s
application for an operating permit under MMRA, an MPDES Permit, or Air Quality Permit. The
Proponent would not be able to construct and operate the proposed mine. Land within the Project
area would remain largely as it is today (see Affected Environment sections of Chapter 3) with
the potential exception of current and additional exploration activity.

2.2. PROPOSED ACTION

The following documents collectively provide the basis for the Proposed Action:

e MOP Application, Revision 3 (Tintina 2017), dated July 14, 2017, and appendices
(management plans);

e MOP Application Update (Tintina 2018b), dated October 26, 2018;

e Memorandum: Update to Proposed Rail Load Out Facilities for Shipment of Containerized
Copper Concentrates, from DEQ to Tintina, dated January 30, 2018 (DEQ 2018b);

e Memorandum: Update to Proposed Treated Water Disposition, from Tintina to DEQ, dated
January 11, 2018 (Tintina 2018c);

e DEQ responses to MOP Application comments:
- MOP Application, Revision 3 (Tintina 2017), Section 9, Responses to Comments; and
- MOP Application Comments and Responses (DEQ 2018c).

e Integrated Discharge Permit Application Narrative (Hydrometrics, Inc. 2018b), revised
February 15, 2018;

e Addendum to Integrated Discharge Permit Application for the Black Butte Copper Project,
dated October 29, 2018 (Zieg 2018); and

e Black Butte Copper Mine Traffic Impact Study (Abelin Traffic Services 2018), dated
April 2018.
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2.2.1. Proposed Action Overview

The Proponent’s purpose for the Project is to mine the Johnny Lee Deposit by underground
mining methods, to process the copper-enriched rock on site into a salable copper concentrate,
and to ship the concentrate to a load out facility from where it would be shipped to a purchaser.

The Proponent intends to construct, operate, and reclaim a new underground copper mine over
19 years, followed by monitoring and closure of the site. There is no history of industrial
development on the site. The site is located about 15 miles north of White Sulphur Springs in
Meagher County, Montana. The Project area is in Sections 24, 25, and 36 in Township 12N,
Range 6E, and in Sections 19, 29, 30, 31, and 32 in Township 12N, Range 7E. All operations
would occur within a permit boundary encompassing approximately 1,888 acres of privately
owned ranch land under lease to the Proponent (see Figure 2.2-1). Surface disturbances would
occur on private land and total approximately 310.9 acres (see Table 2.2-1).

The Project would mine approximately 15.3 million tons of copper-enriched rock and waste rock
from the Johnny Lee Deposit. This includes 14.5 million tons of copper-enriched rock with an
average grade of 3.04 percent copper and 0.8 million tons of waste rock. Mineralization in this
ore body consists of an upper copper zone and lower copper zone. The upper copper zone lies at
a depth of approximately 90 to 625 feet below ground surface (bgs), and the lower copper zone is
at a depth of approximately 985 to 1,640 feet bgs. The Proponent would employ approximately
240 workers, with an additional 24 contract miners and 130 associated support workers working
at the site during the first 4 years of mining. Construction of mine facility and surface support
structures during the initial 30 to 36 months would require a maximum of approximately

173 sub-contracted employees.

The Proponent plans to access the deposit through a single 17-foot wide by 17-foot tall mine
portal at the surface. A decline ramp would provide access for all personnel, mine equipment,
and materials to the underground working areas. Approximately 18,800 feet of access ramp and
level access drifts would be developed beyond the surface portal for mining. Four ventilation
raises constructed to surface would also be collared above the regional groundwater table. One of
these ventilation raises would be constructed as a secondary emergency escape way.
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Draft Environmental Impact Statement
Black Butte Copper Project

Chapter 2
Description of Alternatives

Table 2.2-1

Surface Disturbances in the Project Area

. Construction .
Facility or Activity L'(r; ier?;allzlej:étgre Disturbance Surfac?alglrzt;;rbance
Width (feet)
New Access Roads Sub-total 57.7
Main Access Road to Mill Site 7,973 84 154
tC(:)o(r;'%a:ctRogagccess Road Butte Creek Road 1178 98 35
CTF Road - Portal to CTF 4,223 164 11.8
Powerline Corridor Parallel to Main 7,256 20
Access Road (overlap with main access 4.5
road removed)
Truck Road to WRS Pad 305 98 0.7
e oo s
Service Road — Main Access to CWP Already disturbed
Service Road — CTF to NCWR 6,594 98 13.4
Ventilation Raises New Access Roads 1.081 49 0.7
Direct Underground Mine Support Sub-total 7.9
Portal Pad, Including Support Facilities 984 410 6.9
Ventilation Raise Collar Areas (4)
(100 x 100°, 0.3 acres each) 100 100 (x4) 0.9
6-foot Chain Link Fence
Pumping Lines to Portal to PWP 992 undisturbed 5 0.1
Pumping Lines to Portal to WTP 2300 5 Already disturbed
Temporary Waste Rock Storage (WRS) Sub-total 121
Temporary WRS 820 591 10.2
Copper-enriched Rock Storage Pad 295 295 1.9
Drainage Piping WRS to CWP 550 20 Already disturbed
Contact Water Pond (CWP) Sub-total 9.0
CWP 656 656 8.9
CWP Pump-back Piping to WTP 2,328 5 Already disturbed
CWP Pump-back Piping to PWP 989 undisturbed 5 0.1
CWP 8-foot Wildlife Fence 2600 5 included
Mill/Plant Site Sub-total 9.8
Plant Site (includes Mill, Laydown Area,
Backfill Plant, nd Water Trestment 1312 452 08
Facilities, etc.)
Primary Crusher and Conveyor NA NA included
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. Construction .
Facility or Activity L'(r; ie:;allz?:;‘)re Disturbance Surfacialglrzt;;rbance
Width (feet)
Process Water Pond (PWP) Sub-total 28.7
PWP NA NA 23.9
PWP Foundation Drain Pond NA NA 0.4
Pump Back Piping to PWP! 50 20 0.0
PWP Diversion Channel NA NA 3.7
Piping PWP to Mill 1,548 20 0.7
PWP 8-foot Wildlife Fence NA NA included
Cemented Tailings Facility (CTF) Sub-total 82.5
CTF NA NA 71.9
CTF Foundation Drain Pond NA NA 0.7
CTF Foundation Drain Pond to WTP 2 24,1??20 38 alrea dyocﬁsturbe q
CTF Pump-back Piping to PWP? 2,628 20 1.2
Tailings Pumping Supply Mill to CTF 4,423 20 2.0
CTF Diversion Channel 1,002 20 6.5
CTF 8-foot Wildlife Fence NA NA included
Non-Contact Water Reservoir (NCWR) Sub-total 7.6
NCWR NA NA 4.7
NCWR Diversion Channel 1,252 NA 2.1
NCWR Spillway Channel 286 NA 0.5
NCWP Piping to Spillway Channel 738 20 0.3
Wet Well and Pipeline Sub-total 24
Wet Well NA NA <0.1
E)l(sccizlzrtgi;gnPlpellne within UIG Pipeline 1,970 20 Already disturbed
Discharge Pipeline 5,181 20 2.4
8-foot Wildlife Fence NA NA included
Treated Water Storage Pond (TWSP) Sub-total 20.2
TWSP NA NA 19.6
TWSP Foundation Drain Infiltration Pond NA NA 0.1
TWSP Pump Back to Piping to WTP 1,232 5
(undisturbed) 05
TWSP 8-foot Wildlife Fence 3,879 5 included
Water Supply Sub-total 6.3
Public Water Supply Well and Pipeline NA NA
(100 x 100’ Pad, 0.3 Acres Includes Water 0.3
Tank)
Pipeline Well to WTP 5,913 20 2.7
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. Construction .
Facility or Activity L'(r; ?r?;allzlgsggre Disturbance Surfac?alglrzt;;rbance
Width (feet)
Powerline Well PW-6 to substation Same as above NA 2.7
Water Tanks (Mill) Distribution Lines 1,320 20 0.6
Underground Infiltration Gallery (UIG) Sub-total 5.4
UIG to Sheep Creek Alluvium NA ‘ NA 5.4
Stockpiles Sub-total 32.4
Top Soil 492 525 8.0
Subsoil 1,083 558 7.0
Excess Reclamation Stockpile (North) 623 492 7.10
Excess Reclamation Stockpile (South) NA NA 7.5
Temporary Construction Stockpile NA NA 2.8
Other/ Miscellaneous Sub-total 0.6
Septic System NA NA 0.2
Temp. Powder Magazine NA NA 0.4
8-foot Chain Link Fence NA NA included
Barbed Wire Fencing of Active Mine NA NA included
New Monitor well and Piezometer Sites NA NA included
Subtotal 282.6
Constru_ction Buffer Zone/MigceIIaneous b o 28.3
(10% of subtotal, and includes a 25-foot perimeter around all facilities)
Disturbance Acres Total 310.9

Source: Modified from Tintina 2017; Tintina 2018b

CTF = Cemented Tailings Facility; CWP = Contact Water Pond; NA = not applicable; NCWR = Non-Contact Water
Reservoir; PWP = Process Water Pond; TWSP = Treated Water Storage Pond; UIG = Underground Infiltration
Gallery; WRS = Waste Rock Storage; WTP = Water Treatment Plant

Notes:

a Much of this pipeline is constructed on ground disturbed by a facility; the amount shown is additional disturbance.
b Examples include chain link and barbed wire fences, monitor wells and piezometer locations, storm water ponds,
storm water ditches outside of disturbed areas, rock roll and erosion control berms.

2.2.2. Construction (Mine Years 0-2)

Early Project activities would include the clearing of vegetation to allow for the construction of
Project surface facilities and infrastructure. Pre-construction treatments may include mechanical
means (e.g., mowing, brush clearing, tree harvesting). Noxious weeds would be controlled prior
to soil stripping and soil redistribution to the extent feasible and herbicide application may be
used, depending on the vegetation species present and size of the population. The total area of
surface disturbance required for construction would be approximately 310.9 acres. Once the
ground surface has been properly prepared, construction would commence. The Project’s major
components would include a portal and portal pad, temporary initial mine support facilities on
the portal pad, permanent underground mine workings and utilities, and an electrical substation.
In addition, construction would include a processing plant (including a crusher, grinding mills, a
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flotation circuit, and tailings thickener), a paste tailings plant, a Water Treatment Plant (WTP), a
concentrate storage facility, a truck shop, an office complex parking, and two construction
materials laydown areas. Other surface facilities include a Process Water Pond (PWP), a
Cemented Tailings Facility (CTF), a Contact Water Pond (CWP), a Treated Water Storage Pond
(TWSP), Non-Contact Water Reservoir (NCWR), a wet well, buried pipelines, roads, a Waste
Rock Storage (WRS) pad facility, an ore stockpile, three overburden stockpiles, powerline,
ditches, and fencing. A temporary access road would also be built to aid in construction and be
replaced by a more substantial road operationally. With the exception of the CTF and the mill
that need to be completed prior to production in Mine Year 3 through 4, other facilities are
expected to be largely completed during the initial 2-year construction period.

Approximately 315,238 cubic yards of topsoil and 248,454 cubic yards of subsoil would be
stockpiled (Tintina 2018b). This organic loamy material would be removed from proposed
disturbance areas prior to construction and would be stored in separate topsoil and subsoil
stockpiles of 8 and 7 acres, respectively. The amount of subsoil removed would be limited to that
required by excavations for the facilities. A separate northern 7.1-acre excess excavation
(reclamation) material stockpile would also be constructed and be used in Mine Year 2 or 3 to
reclaim the WRS pad facility after all waste rock has been relocated to the CTF. A southern
(7.5 acre) excess excavation (reclamation) material stockpile would also be constructed to store
excess material from major facility construction for use in final mine reclamation. In addition, a
temporary construction material stockpile would be constructed to store processed (crushed and
screened) material for specific uses in the construction of major facilities.

During the construction period, development mining would take place. Development mining
consists of excavating the portal, declines, and access drifts in preparation for production mining
of copper-enriched rock. During the initial years of mining, two 6,000-gallon water tanks would
be constructed at the east end of the portal pad for supplying water required by underground
mining. In the first 2 years of construction, underground development mining would produce
approximately 453,642 tons of waste rock. This waste rock would be placed on a lined Waste
Rock Storage (WRS) pad temporarily while the CTF embankments and liner system were
constructed. During Year 3, this waste rock would be used to construct the interior (above the
liners) basin drain system of the CTF. The maximum design capacity of the 12.1-acre temporary
WRS pad is 551,155 tons.

The PWP would store water that is recycled for use in the operation of the mill to minimize
consumptive use of water by the Project. The CTF would store a portion (about 55 percent) of
the fine-grained rock material from the mill (tailings) once copper-enriched minerals have been
extracted. The remainder of the tailings (45 percent) would be used operationally and in closure
to backfill mine production workings. Both the PWP and CTF impoundments would be double-
lined. Each of the two liner layers would be constructed of 0.1-inch High Density Polyethylene
(HDPE) geomembrane with a 0.3-inch high flow geonet layer sandwiched between the
geomembrane layers. Any seepage through the upper geomembrane layer into the geonet would
be directed via gravity to a sump and pump reclaim system at a low point in the PWP or CTF
basin, and would be pumped back into the PWP. In addition to the liner system, the CTF also has
an internal (above the liners) basin drain system to remove any liquids present in the cemented
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tailings facility to the basin drain for treatment and/or disposal. Finally, the foundation drain
system would collect groundwater flows below the PWP and CTF liner systems and convey
them to a foundation drain collection pond downstream of the facilities. Water collected in these
ponds would be pumped back to the PWP or directly to the WTP for treatment and disposal in
the alluvial Underground Infiltration Gallery (UI1G). The PWP is operationally designed to never
be more than half full. The CTF is designed to have no surface water storage on the facility
except following rainfall events. Both facilities are designed to contain the probable maximum
flood event.

Early in the 2-year construction period, the lined CWP would be completed to capture surface
water run-off from potentially contaminated constructed facility footprint materials (i.e., mill pad
facility and haul roads) and facility seepage (i.e., waste rock and copper-enriched stockpile pads)
prior to being pumped to the WTP for treatment and disposal. The CWP would also be used to
store excess water from the underground mine prior to treatment and disposal, and initially (prior
to completion of the PWP) for brines generated from the reverse osmosis (RO) WTP in a
segmented brine cell within the CWP. The CWP is designed operationally to have a minimal
amount of water stored on the facility.

Additionally, a TWSP would be constructed southeast of the WTP. It would store treated water
from the WTP if effluent from the WTP does not meet seasonal effluent limits for total nitrogen
(between July 1 to September 30) in the MPDES permit (Tintina 2018b). Treated water from the
WTP would be pumped through a 6-inch diameter HDPE pipeline to the TWSP for storage
during this time. The TWSP is designed to store up to 53.7 million gallons of treated water to
provide enough temporary storage of treated water at an average flow rate of 405 gallons per
minute (gpm). The pond would be lined with a 60-mil* HDPE geomembrane liner installed over
a 12 ounces per square yard non-woven geotextile cushion.

The NCWR would also be constructed during the construction period and would be used to store
surface water diverted from Sheep Creek during spring runoff, when flows are greater than 84
cubic feet per second, protecting the total existing appropriated water rights on Sheep Creek
downstream of the diversion (Hydrometrics, Inc. 2018a; Tintina 2018b). According to the MOP
Application (Tintina 2017), water stored in the NCWR could be used to augment flows to
wetlands and mitigate potential indirect wetland impacts by discharging to the alluvial UIG,
which would infiltrate to wetlands. NCWR water could also offset consumptive use of
groundwater by the milling and mining operation (about 220 gallons per minute), as per Montana
Department of Natural Resources and Conservation (DNRC) requirements (DNRC 2012).

The point of diversion would be a wet well that consists of an 8-foot concrete manhole, which is
connected to Sheep Creek through a 22-inch HDPE intake pipe. The intake pipe would be
extended approximately 6.5 feet into Sheep Creek and would be a solid pipe buried beneath the
ground surface at an elevation equal to or slightly below the streambed elevation. When the flow
in Sheep Creek exceeds 84 cfs, water would be pumped from the wet well, using a vertical
turbine pump, through approximately 7,150 feet of 20-inch HDPE transfer pipeline to the
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NCWR. The transfer pipeline would be placed on the ground surface along the access road
within a hay meadow and would remain on the surface except where it crosses the Sheep Creek
County Road 119. The pipeline would cross Brush Creek in an area with narrow wetland fringe
areas and be suspended above the wetlands and stream channel.

Noise associated with construction activities could be reduced by implementing the noise
mitigation measures described below to minimize disruption of humans and wildlife
(Tintina 2017).

e On all diesel-powered construction equipment, replace standard back-up alarms with
approved broadband alarms that limit the alarm noise to 5 to 10 A-weighted decibels (dBA)
above the background noise.

e Install high-grade mufflers on all diesel-powered equipment.
e Reduce the noise of the underground haul trucks by enclosing the engine.

e Restrict the surface and outdoor construction and operation activities to daytime hours
(7:00 a.m. to 7:00 p.m.).

e Combine noisy operations to occur for short durations concurrently.

e Turn idling equipment off.

2.2.3. Operations (Mine Years 3-15)

During the first 4 years of operations, ramps would be constructed down to the deposit and cross-
cuts would be developed to access the mining stopes. This mine access construction would
continue during the first year or two of operations. After approximately 2.5 years, the Proponent
would progressively mine larger amounts of copper-enriched rock from the production drifts
until reaching the average design production rate (3,640 tons per day). Within the mine, ground
control stabilizing support would be installed in the tunnel backs and ribs, and electrical, water,
compressed air, and ventilation utilities would be established. Grouting to stem the flow of water
into the mining access drifts could be completed in major water bearing fractures or faults as
they are encountered. The mining cycle would consist of advancing mine headings or tunnels by
drilling face blast rounds, loading the rounds with explosives comprised of either emulsion or
ammonium nitrate/fuel oil, using detonators to blast the rounds, mucking (removing broken
material from the round), and then installing ground support so that the next cycle could
continue. Production mining proposes to use the drift-and-fill mining method in actual mining
stopes to extract copper-enriched rock. This method allows the entire deposit to be mined while
incrementally backfilling the mined-out voids between stopes with fine-grained cemented
tailings paste. This backfilling creates a safe underground working environment for the miners.
This pattern of drifting and backfilling continues both laterally and vertically until the entire
resource is mined out.

Pumps would remove groundwater via underground sumps to the surface and a portion would be
used for makeup water in the mill process circuit and cemented tailings paste plant. The
remaining portion of the underground sourced water would be treated with RO at the WTP prior
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to discharge to the alluvial UIG. During its life, the Project would mine a total of approximately
14.5 million tons of copper-enriched rock. The overall mine production rate would be
approximately 1.3 million tons per year during the peak years of active mining. The design
average production rate of 3,640 tons per day requires mining in approximately 18 active mining
stopes. All copper-enriched rock mined would be hauled by articulated underground haul trucks
either to the surface crusher supplying the mill or to the ore stockpile.

In the mill, crushed copper-enriched rock would travel to a surge bin through a series of three
grinding mills (a semi-autogenous grinding mill, ball mill, and tower mill) in the processing plant
that would progressively reduce the size of the rock. A dust control system would control
fugitive dust emissions from the crushing operation. The finely crushed copper-enriched rock
would then enter a flotation circuit where copper would be separated from non-copper bearing
rock through chemical and physical processes. The flotation circuit also would include a
concentrate re-grind mill. The resulting copper concentrate would then be thickened and pressed
to remove water and shipped in sealed containers via truck off site to a railhead. About 440 tons
of copper-rich concentrate would be produced daily and transported in closed shipping
containers by, on average, 18 trucks per day. The closed shipping containers would minimize or
avoid potential leakage or spillage during transport and eliminate dust potential and spills.

The road system that would be used to transport mine concentrates between the Project site and
the Livingston and Townsend railheads includes portions of Sheep Creek Road, U.S. Route 89,
U.S. Route 12, 1-90, and local roads in Livingston and Townsend. Rail facilities used to haul
mine concentrates include Montana Rail Link rail yards at Livingston and Townsend, Montana,
Rail Link mainline tracks serving these railheads, and Burlington Northern Santa Fe Railroad
mainline tracks in Montana. All onsite mine haul roads would require berms of one-half axle
height or greater for the largest truck using the road as per Mine Safety and Health
Administration safety requirements. Similar berms would be constructed along the main mine
access road, if determined to be necessary by the Mine Safety and Health Administration.

Tailings, a fine-grained waste product from the mill, would total 12.9 million tons over the life of
the Project. The tailings would be thickened and sent to a paste plant where cement, slag, and/or
fly ash may be added to the tailings as a binder. The product, called cemented paste tailings,
would be pumped in pipes either to the underground mine where it is used to backfill workings,
or to a double-lined tailings basin called the CTF. The CTF was designed to hold 4.7 million
cubic yards of cemented tailings, 703,606 cubic yards of waste rock, and 400,000 cubic yards of
storm water from a probable maximum flood event. Approximately 55 percent of the cemented
tailings paste produced by the Project would be stored in the CTF, with the remaining 45 percent
used to backfill production workings during the sequential mining of drifts. As operations
proceed, opportunities to increase the tailings used for underground mine backfill would be
sought. For example, additional backfill could be placed in primary and secondary access drifts
in the lower copper zone and the lower zone mine access ramps.

During operations, the PWP would also receive water from direct precipitation and runoff, the
CTF, the WTP, and the mill. Water from the PWP would be sent either to the mill for reuse or to
the WTP. The WTP would receive water from underground mine dewatering, the PWP, the
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TWSP, and the CTF foundation drain. The WTP then delivers water to the mill, to an alluvial
UIG, or to the freshwater tank. Any seepage from the temporary waste rock and mill feed storage
pads, and contact water from the portal pad, mill facility, and onsite haul roads would travel by
pipeline and lined ditch to the CWP for treatment and discharge (or alternatively used as make-
up water in the mill). From October 1 to June 30, treated water stored in the TWSP would be
pumped back to the WTP via a 6-inch diameter HDPE pipeline, where it would be mixed with
other WTP effluent. The blended water would be sampled prior to being discharged per the
MPDES permit. The TWSP would be operational prior to dewatering the mine workings.

The Proposed Action groundwater model predicts approximately a 70 percent reduction in
stream base flow in lower Coon Creek. To augment this flow reduction, water from the NCWR
could be routed to either a direct discharge to Coon Creek, or to the new alluvial UIG adjacent to
Coon Creek. The discharged water would be required to meet non-degradation criteria per the
Project MPDES permit. This augmentation would only be implemented when drawdown impacts
are detected at the monitoring sites in the vicinity of Coon Creek. Water stored in the NCWR
would also be used to offset potential hydrologic impacts to wetlands at the head of Brush Creek
(Tintina 2017).

Waste rock, estimated to total 0.8 million tons, would be generated for the duration of
construction and operations. Waste rock stored on the temporary WRS pad during construction
would be transferred to the CTF upon completion of the CTF. All future waste rock would be
placed directly into the CTF along with the mill tailings. The temporary WRS facility would be
completely reclaimed in Mine Year 3. No mined waste rock would be left on the surface after
closure. The CTF construction would use crushed and screened granodiorite and/or alternatively
excavated Ynl Ex (near-surface Lower Newland shale) and a 12-ounce/square yard non-woven
geotextile fabric as a protective layer under its double HDPE liners. Alternatively, development
mining waste rock may be used as bedding material on top of the liner package internally in the
CTF for the basal layer in the basin drain system.

Operational monitoring would be conducted. Groundwater monitoring wells would be installed
downgradient from water-bearing facilities to allow quarterly sampling of water quality. The
results of the sampling would be used to confirm that impacts to groundwater are not occurring.

Water encountered in the underground workings would be pumped to underground settling
ponds, and then to the CWP or WTP. If monitoring identifies the need, hydrocarbon booms or oil
skimming methodologies would be used to remove any hydrocarbon contamination from the
underground settling ponds (Tintina 2017).

Wetlands would also be monitored in the Project area and at reference wetlands outside of the
Project area to compare changes to water levels or vegetation. Air emissions would be monitored
for fugitive dust to comply with the Montana Air Quality Permit (MAQP). Noise levels would be
monitored during construction and operations, and could be reduced by implementing the noise
mitigation measures described in Section 3.11 to minimize disruption of humans and wildlife.
Additionally, reclamation monitoring would occur to compare the stability and utility of
reclaimed areas to pre-mining conditions. For example, management of noxious weeds would
occur if one or more of the following three criteria are met: (1) a new noxious weed population is
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confined to the Project area; (2) a noxious weed population is expanding because of Project
activities; and/or (3) a noxious weed population is impeding revegetation establishment. Refer to
the MOP Application (Tintina 2017) for additional information about these operational
monitoring procedures.

2.2.4. Water Treatment Plant

A WTP would be used during construction, operations, and closure. Each phase would have
different design flows and raw water quality. The treatment processes would include an oil and
grease skimmer, clarifier, filtration, and RO system to remove contaminants. The concentrated
RO reject (i.e., water that does not pass through RO membranes for treatment; also called brine)
would be stored in the CWP brine cell during construction. During operations, brine would be
stored in the PWP and used in the tailings thickener and/or hauled off site. Liquid and solid
treatment residuals (i.e., materials or constituents that are filtered out by the RO membranes)
would be disposed onsite using the PWP and CTF, respectively.

The RO permeate (i.e., water that passes through RO membranes or filters for treatment) that
meets discharge requirements would be discharged to an alluvial UIG system or reused. The UIG
would be functional at the onset of mine development and before the dewatering of mine
workings begins. The shallow groundwater alluvial UIG (5.4-acre surface disturbance) would be
located adjacent to Sheep Creek and receive an average of approximately 398 gallons per minute
of treated water from the WTP if the treated water meets the total nitrogen effluent limit as
described in the Integrated Discharge Permit Application Narrative (Hydrometrics, Inc. 2018b).
However, if the total nitrogen concentration is greater than the effluent limit, the treated water
would be discharged to the TWSP from July 1 to September 30. Starting October 1, the stored
water would be routed back to the WTP and blended with the WTP effluent prior to discharge to
the alluvial UIG, with an average discharge of 530 gallons per minute (Tintina 2018b). The
depth to the groundwater table in the UIG area once the mine has been developed would be
approximately 8 to 13 feet. The UIG would be located outside of all wetland areas, and its length
would be oriented perpendicular to the groundwater flow direction.

2.2.5. Roads

An approximately 8,000-foot-long, two-lane gravel road (15.4-acre surface disturbance) would
provide vehicle access from the county road to and from the mine site. This access road would
have storm water drainage controls, culverts, sediment control basins, and potentially berms. A
CTF road (11.8-acre surface disturbance) would run from the portal pad north of the mill pad and
then southeast to the CTF. There would be short branch roads from the CTF to the temporary
WRS and ore stockpile. The CTF road and these later two roads would be considered haul roads
for ore from the copper-enriched rock storage stockpile and mine wastes back to the CTF and
would have storm water collected from the road and piped to the CWP for treatment and
discharge. Service roads would allow access to the PWP, NCWR, CWP, and topsoil and subsoil
storage areas. Roads would have water drainage conveyances and controls. All roads were
engineered to reduce the horizontal distances between individual facilities. This reduces the
disturbance footprint, the length of haul roads, and the length of pipelines between facility sites.
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New road construction would disturb approximately 57.7 acres within the Project area
(see Table 2.2-1).

2.2.6. Pipelines and Ditches

The Project would include several pipelines. An 18-inch HDPE pipeline would convey the flows
from the PWP to the mill reclaim tank. Contact water would be delivered to the CWP during
operations via a rock-lined drainage channel underlain with a 0.03-inch HDPE liner or in HDPE
pipelines. The Project also includes a brine pipeline to the PWP and to the CWP brine section, a
pipeline to the WTP, pipelines to convey seepage from the foundation drain beneath the CTF to
the foundation drain collection pond, and drainage piping from the WRS to the CWP. The CWP
would have pipes to convey water to the WTP and PWP. The WTP would have a 6-inch HDPE
pipeline to convey water to and from the TWSP (Tintina 2018b). Additionally, a 22-inch HDPE
intake pipeline would extend into Sheep Creek to convey water to an adjacent wet well, which
would ultimately convey water to the NCWR via a 20-inch HDPE transfer pipeline
(Hydrometrics, Inc. 2018a; Tintina 2018b).

During construction, it is anticipated that a contractor would be responsible for foundation
preparation, basin shaping, liner bedding placement, geomembrane installation, and the
installation of instrumentation, sumps, pumps, and pipelines. Prepared materials used for
drainage gravel in the construction of the CTF and PWP drainage sumps, foundation drains, and
sub-grade bedding material used above and below HDPE liners for all facilities would be
sourced from suitable non-acid generating rock material present in a minable configuration in the
CTF and PWP excavation footprints.

Ditches and best management practices (BMPs) would be used to manage non-contact storm
water on site and convey it to a discharge location. BMPs may include revegetation, mulching,
rolled organic matter, silt fencing, and sediment basins, among other options. These measures
would be used during both construction and operations, and as necessary during reclamation and
closure.

2.2.7. Power and Miscellaneous Facilities

It is estimated that 9 to 12 megawatts of electricity would be necessary to power the mine. This
would be delivered by overhead powerlines and connected through an onsite substation during
operations. However, two diesel EPA Tier 3 certified and compliant generator sets

(545 kilowatts and 320 kilowatts) would provide power to the portal pad in support of
underground development mining prior to the substation coming online. The 9 to 12 megawatts
power requirement would necessitate upgrading the existing powerlines and the construction of a
new powerline to the mine site. The primary source of electricity to the site during operations
would be by outside feed provided by either Fergus Electric Cooperative or NorthWestern
Energy using above ground, overhead powerlines. The most critical power loads are required for
fire/fequipment and pumps, thickener rakes, reagent agitators/pumps, emergency lighting,
ventilation exhaust fans, and electrical heaters. Other (320 to 1,800 kilowatts) trailer-mounted
mobile generators would be used around the mine site to support specific construction projects.
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Operationally, backup emergency power would be provided by two, 1-megawatt diesel
generators.

Other Project-related facilities include a truck shop and administration building; fuel storage and
fueling area; lube and oil storage and dispensing; construction laydown areas and container
storage; supply tanks for process, fresh, and potable water; and parking.

2.2.8. Reclamation and Closure (Mine Years 16-19)
The purpose of the closure and reclamation plan for the Project is to:
e Reclaim disturbances to the approved post-mine land use;

e Assure the physical and chemical stability of all facilities; and

e Maintain water quality and quantity.

No mined waste rock would be left on the surface in closure. Closure and reclamation would
focus on removal of surface infrastructure and exposed liner systems, and covering exposed
tailings. The reclamation plan requires removal of all buildings and their foundations and surface
facilities including the portal pad, copper-enriched rock stockpile pad, PWP, CWP, plant site,
and NCWR. The reclamation plan also requires re-contouring the landscape, subsoil and soil
replacement, and revegetating all the sites with an approved seed mix. The revegetation would
also work toward the stabilization of disturbed areas using erosion and sediment control BMPs as
well as achieving measures to prevent air and water pollution. Downstream silt fences would be
installed if necessary to prevent the release of sediment outside of permitted soil storage areas. In
tandem with revegetation, noxious weed control would also be a component of the closure
process. Any reestablished vegetative cover, if appropriate, would meet county standards for
noxious weed control in accordance with § 82-4-336(8), MCA.

Mine closure and reclamation would remove, treat, and dispose of all water from the CTF (if any
is present), the PWP, and the CWP until the facilities are empty and could be reclaimed. The
CTF would be capped with a 0.1-inch HDPE geomembrane, which would then be covered with a
minimum of 5.2 feet of non-reactive fill material. The fill material would consist of 2 feet of
crushed and screened granodiorite at the base overlying the HDPE membrane, and the upper
layer would include rock fill (from excess reclamation materials stockpiles), 20.5 inches of
subsoil, and 7 inches of topsoil). Grading of the cap system would create a self-draining
topographic surface for closure. Water produced from the CTF internal basin drain system in
closure (if any) would go directly to the WTP. This would continue into closure while water
quality and water levels are monitored, with gradually decreased monitoring until sufficient data
are available to support a conclusion that final closure objectives have been met. Water may
continue to flow from the CTF foundation drain system in closure, but require no treatment if all
discharge criteria are met. The PWP and PWP foundation drain pond would be dewatered and
the liners would be buried by an estimated 9,888,107 cubic feet of embankment fill (an
approximate depth of 30 feet above the liners). After water monitoring concludes that final
closure objectives have been met, the CWP would be closed by treating all remaining water
stored and then discharging it to the alluvial UIG. The remaining brine (in the brine cell) would
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be hauled offsite for disposal. The liners would then be removed and hauled offsite for disposal
or recycling, and the embankment material would be regraded and reclaimed.

The TWSP would remain operational during closure until the discharge to the UIG is
discontinued (Tintina 2018b). Once storage of treated water is not necessary, the TWSP liner
would be removed and hauled offsite for disposal or recycling. Embankment material would be
used to re-shape and reclaim the TWSP disturbance footprint. The footprint would be ripped to
relieve compaction, the site would be regraded, soil would be placed, and the site would then be
seeded.

Mine closure would include the backfilling of some primary and secondary access drifts with
fine-grained, low permeability, cemented paste tailings. Vent raises are proposed to be closed
with continuous backfill with non-acid generating excess construction materials from bottom to
top, and closure includes a hydraulic plug above the upper sulfide ore zone (separating it from
the shallow groundwater aquifer, Ynl A) and one near the surface at the top of the regional water
table. The decline access ramp and some primary and secondary mining stope access drifts
would not be backfilled.

Mine workings would be sequentially flooded by segments based on sulfide content at closure
with groundwater. Prior to final flooding a particular segment of the mine, the walls of the
workings within that zone would initially be flooded and rinsed with RO treated water to remove
sulfide oxidation by-products from the mine walls. Rinse water would be collected, pumped, and
treated as necessary. The zone would then be flooded with groundwater and a hydraulic barrier
would be installed at the top of the segment. In all, 14 hydraulic barriers—both plugs and walls,
which are masses of concrete installed in the adit with adjacent grouting of the bedrock
formation—would be installed. Five of the hydraulic barriers would be installed in the main
access ramps, eight in the four ventilation raises (an upper and lower barrier in each raise), and
one plug at the mine portal. The primary purposes of installing the hydraulic barriers would be to
segment the mine workings based upon sulfide content to facilitate rinsing, minimize flow past
the plug and between stratigraphic units, and improve water management and quality in closure.
If post-closure groundwater quality monitoring indicates potential contamination or water quality
degradation above groundwater nondegradation criteria, additional monitoring wells could be
installed to determine the full extent of the impact and contingency pumping wells would capture
the impacted water. The Proponent would continue to treat water until groundwater
nondegradation criteria are attained.

The NCWR would be used for mitigation of depletion in surface waters for approximately

20 years after the end of mine dewatering (Hydrometrics, Inc. 2018a). Once it is further
unnecessary, the wet well, intake pipeline into Sheep Creek, and transfer pipeline to the NCWR
would be removed and reclaimed.

Closure objectives would be expected to be attained by water treatment within approximately

1 year after mining and milling is completed and facility closure activities have been sufficiently
implemented. Monitoring would continue after closure to ensure no unforeseen impacts were
occurring. Monitoring would continue until DEQ determines that the frequency and number of
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sampling sites for each resource could be reduced or that the closure objectives have been met
and monitoring could be eliminated.

2.3. AGENCY MODIFIED ALTERNATIVE: ADDITIONAL BACKFILL OF MINE
WORKINGS

This section describes the Project modifications to be incorporated into the AMA. The potential
environmental impacts of the AMA are evaluated for each resource in Chapter 3.

The AMA proposes to backfill additional mine voids as part of mine closure, as compared to the
Proposed Action. The AMA proposes to backfill certain voids (i.e., access openings) with a low
hydraulic conductivity material consisting of cemented paste tailings generated from mill
processing of the stockpiled ore and/or waste rock at the end of operations.

Cemented paste tailings would only be used to backfill certain mineralized mine voids to avoid
the potential of degrading groundwater quality in non-mineralized geologic units (DEQ 2018a).
The upper section of the access decline (within the Ynl A geologic unit) and a lower section of
the access tunnel (within the Ynl B geologic unit) would not be backfilled because these units are
non-mineralized, and they have better baseline groundwater quality than the Upper Sulfide Zone
(USZ) and the Lower Sulfide Zone (LSZ). All mine voids located within the USZ and the LSZ
would be backfilled with cemented paste tailings. Hydraulic plugs would be used to separate the
backfilled and open areas of the access decline. This proposed configuration of backfilling is
aimed at more effectively separating rock zones that are: (1) mineralized vs. non-mineralized,
and (2) more permeable vs. less permeable.

Approximately 106,971 cubic yards of cemented tailings would be needed to backfill the access
tunnels and ventilation raises (Tintina 2018a). The backfill material would be mixed with cement
in @ manner that achieves a similar low hydraulic conductivity as is proposed for backfilling of
the mined stope areas. Since this volume of stockpiled ore source would exceed the proposed
volume of the Copper-Enriched Rock Stockpile, this Project modification would also need to
utilize the temporary WRS pad until the end of operations and backfilling of interior mine
surfaces. The backfilling schedule would be coordinated with activities elsewhere in the mine, so
as not to interfere with necessary access, ventilation, and safety for other operations.

To implement this Project modification, a revised mine schedule may be necessary to more
efficiently backfill the lowest mine workings during concurrent mining operations, followed by
upper mine workings, and lastly certain access tunnels and ventilation shafts at closure.

2.4. ALTERNATIVES CONSIDERED BUT DISMISSED FROM DETAILED ANALYSIS

An additional 12 scoping alternatives were considered for detailed analysis. The 12 scoping
alternatives and the rationale for dismissing the alternatives from detailed analysis are presented
in the following sections.
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2.4.1.1. Alternative Tailings Impoundment Locations

Scoping Alternative: Review alternative tailings impoundment locations (CTF sites) that could
reduce potential acid rock drainage (ARD) and water quality impacts.

This alternative was proposed during public scoping and by DEQ. The scoping alternative meets
the Project purpose and need, and is potentially technically and economically feasible.

The 2017 MOP Application (Appendix Q, Tailings Management Alternatives Evaluation) and
Technical Memorandum 2 (Appendix B of this EIS) analyzed four potential locations for the
CTF and concluded that the Proposed Action site (Tintina 2017) would result in the least
environmental impacts. For example, the alternative Central, West, and East Impoundments were
found to impact larger acreages of catchment areas, wetlands, and drainages when compared to
the proposed CTF facility location. Based on the analysis set forth in Technical Memorandum 2,
alternative locations for the tailings impoundment were not carried forward for detailed analysis.

2.4.1.2. Source Copper from Another Ore Body

Scoping Alternative: Source copper from another ore body or mine to avoid all impacts at the
proposed mine location.

The alternative was proposed during the public scoping process. It does not meet the purpose and
need for this environmental review, which is for DEQ to take action on the Proponents’
application for an operating permit to authorize underground mining of the Johnny Lee Deposit,
found in the location described in Section 2.2.1. Furthermore, as defined by MEPA in Section
75-1-220(1), MCA, “alternatives analysis” means “an evaluation of different parameters,
mitigation measures, or control measures that would accomplish the same objectives as those
included in the proposed action by the applicant . . . it does not include an alternative to the
proposed project itself.” Thus, the environmental consequences of sourcing copper from another
ore body or mine was not reviewed, as this scoping alternative does not meet the purpose and
need of the environmental review and is not properly part of the alternatives analysis to be
conducted under MEPA.

2.4.1.3. Retain Process Water in Tanks

Scoping Alternative: Retention of process water in tanks rather than lined ponds to reduce the
potential for impacted water to seep into groundwater. This alternative was proposed during
public scoping.

It is estimated that the Project would require the capacity to store approximately 135 million
gallons of impacted water. This includes approximately 111 million gallons of impacted water
that would be stored in the PWP under the Proposed Action and 24 million gallons of impacted
water that would be stored in the CWP under the Proposed Action. Water that would be stored in
the TWSP under the Proposed Action was not included in this analysis as it is a contingency
system designed to contain treated water that does not meet discharge standards for nitrogen in
the summer months (Zieg 2018).
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If the Project used 1-million-gallon tanks (i.e., approximately 51 feet long, wide, and high),
which would have to be constructed on site, 135 tanks would be required to contain the impacted
water. Surface disturbance for the PWP and CWP are estimated at approximately 29 and 9 acres,
respectively, for a total of 38 acres of disturbance. Surface disturbance for 135 1-million-gallon
tanks may be less than 38 acres. However, the surface disturbance would depend on the final
design of the tank farm to accommodate piping, secondary containment, and space for travel and
maintenance around the tanks. Construction and disposal of 135 1-million-gallon tanks would
also likely produce additional traffic impacts outside of the Project area.

Managing potential seepage of impacted water from storage ponds by the use of an engineered
seepage collection system is a common best practice throughout the mining industry. The PWP
and the CWP would have multiple liners and leak detection systems between the liners. The
proposed liners and leak detection systems are expected to adequately prevent the seepage of
impacted water into groundwater. The PWP and the brine cell of the CWP would both be
constructed using two 100-mil HDPE geomembranes separated by a geonet layer that would be
instrumented to detect seepage through the upper liner and a sump pump system designed to
extract this seepage. In the event of leakage through the lower liner, PWP design and
construction would also include a foundation drain system that would intercept groundwater
and/or seepage beneath the double liner system and route it to a collection sump from which it
could be pumped back to containment.

The CWP is designed to retain runoff from the portal and mill site as well as water pumped from
underground mine development. This water would be treated via RO and discharged in
accordance with the MPDES permit. Brine produced as a byproduct of RO treatment would be
retained in a separate brine cell of the CWP. The CWP would normally store only a minimal
volume of water during mine operations. Once the PWP has been constructed (i.e., prior to start-
up of mining and milling operations), brine that had been stored in the CWP brine cell would be
transferred to the PWP.

Storing process water in tanks is not common practice in mining due to several factors. Tanks do
not provide a greater level of protection to groundwater, in part, due to increased potential risks
associated with failing valves, piping, and secondary containment. The tank farm would require
extensive piping systems, increasing potential leak locations.

There is a concern that birds and other wildlife may come into contact with impacted water
stored in ponds. Under the Proposed Action, the PWP and CWP would be within the fenced
facility area, eliminating the possibility for wildlife to come in contact with the impacted water.
Geochemical modeling indicated that the quality of water stored in the CWP and PWP would not
present a hazard to terrestrial wildlife or to waterfowl that may land on these ponds. The brine
cell would contain concentrated waste water, and is proposed to be covered with bird netting to
prevent waterfowl from landing on the pond.

A tank farm would cause a significant increase in visual impacts relative to the proposed PWP
and CWP.
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For these reasons, storing impacted water in tanks was not considered to have significant
environmental benefit as compared to the Proposed Action (storing process water in ponds).
Therefore, an alternative requiring storage of impacted water in tanks was not carried forward for
detailed analysis.

2.4.1.4. Alternative Truck Transportation Routes to Rail Load Out Site

Scoping Alternative: Evaluate alternative truck transportation routes to rail load out sites to
further reduce potential environmental and safety risks along the proposed route.

Initially, the Proponent proposed five options for offsite copper concentrate load out facilities
(i.e., rail load out sites) in Livingston, Townsend, Harlowton, Raynesford, and Belt. Section 1 of
the MOP Application states that, “The company’s final decision will be based on economic
considerations at the time of shipping.” In January 2018, the Proponent modified the MOP
Application (which was accepted by DEQ) to reduce the proposed rail load out locations to two:
Townsend and Livingston (DEQ 2018b). The routes to these two proposed rail load out locations
are the most direct routes. Any other routes would be significantly longer.

The next shortest route from the mine to Townsend is to travel north on Highway 89, over
King’s Hill, then west on Highway 3 through the city of Great Falls, then south on Interstate 15
adjacent to the Missouri River, through Wolf Creek Canyon, through Helena, then south on
Highway 287 to Townsend. The next shortest route from the mine to Livingston (without going
through Townsend) is to travel to just northeast of White Sulphur Springs, east on Highway 12 to
Harlowton, south on Highway 191, cross the Yellowstone River at Big Timber, then west on
Interstate 90 along the Yellowstone River to Livingston.

Further, a traffic study (Abelin Traffic Services 2018) was completed to assess the traffic and
safety along the two routes to the proposed load out locations: Highway 89 to east of Livingston
and Highways 89 and 12 to Townsend, and local roads within Townsend. Local roads in
Livingston were not evaluated, as the exact rail load out location had not yet been determined.
During operations, there would be 18 truck round trips (36 one-way trips) per day to rail load out
sites in Livingston and/or Townsend. For these highway segments evaluated, the traffic study
concluded that Project impacts on traffic congestion and safety were comparable on the
highways between the two proposed load out locations and that actual Project-related traffic
volume increases would be small compared to the capacity of the roadways. The environmental
consequences of the Project on transportation routes are presented in this EIS in Section 3.12,
Transportation. Alternative truck transportation routes to rail load out sites would not offer an
environmental benefit because they would be longer, and could potentially increase
environmental and safety risks versus the two proposed routes.

2.4.1.5. Use Wetlands as Part of the Water Treatment System

Scoping Alternative: Use a passive wetland treatment system to reduce the dependency on active
water treatment methods if long-term water treatment would be required.
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This alternative was proposed during public scoping. A public comment questioned whether the
wastewater treatment plant could be maintained in “operating order” and suggested passive
wetland treatment as a potential long-term solution.

While there is no basis for the concern that an active treatment plant cannot be maintained for as
long as it is needed, this scoping alternative was evaluated to determine whether the addition of a
wetland treatment system could provide an environmental benefit over the Proposed Action.

Wetlands are effective at removing certain water quality constituents, but are not considered an
alternative to primary treatment. Wetlands are usually effective only as a “polishing” step to
active water treatment methods. Therefore, wetlands would not be able to remove all of the
contaminants expected in the Project wastewater, and thus would not be able to achieve the
effluent standards required under the MPDES discharge permit. In addition, wetland systems
require effort in ongoing monitoring and maintenance, particularly in northern climates. Further,
the MOP Application states that water quality closure objectives (meeting non-degradation
criteria) are expected to be met within 2 to 4 years post-closure and thus no water treatment
would be required long-term (see MOP Application Section 1; and Section 3.5.3.2, Surface
Water Quality Impact Assessment, in this EIS).

2.4.1.6. Increase Cement Content in Tailings

Scoping Alternative: Increase the cement content in the tailings to further reduce potential ARD
and water quality impacts.

Both the 2017 MOP Application and Technical Memorandum 1 (see Appendix A of this EIS)
show that cement contents proposed for both the surface CTF (0.5 to 2 percent cement) and the
cemented tailings backfill (4 percent cement) of the underground mine are sufficient to achieve
necessary strength and water quality protection. It was also determined that increasing the
cement content in either would not provide additional environmental benefits.

2.4.1.7. Elevate the CTF above the Water Table

Scoping Alternative: Elevate the CTF above the water table to further reduce potential for
groundwater quality impact.

Analysis presented in Technical Memorandum 2 (see Appendix B of this EIS) shows there
would be no environmental benefit to water quality or flow by elevating the CTF, compared to
the CTF elevation in the Proposed Action. Groundwater intercepted by the CTF would be
diverted beneath the composite liner system and/or captured by the foundation drains. In either
case, these are considered diversions, not removals from or degradation to, the overall baseline
water system. Additionally, an elevated CTF would have a larger footprint (with greater wetland
impacts), additional geotechnical stability requirements, and greater visibility impacts than the
Proposed Action design. For example, the visual impact would expand as the CTF increases in
elevation, with concomitant embankment extension downslope to the north, east, and south. A
lift of 30 feet would be visible from portions of Highway 89.
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2.4.1.8. Separate Sulfide Prior to Tailings Disposal

Scoping Alternative: Fully separate sulfide from the tailings prior to tailings disposal to further
reduce potential for long term ARD formation in the CTF.

There is no net environmental benefit to full sulfide mineral separation prior to tailings disposal,
when compared to the Proposed Action. Analysis presented in Technical Memorandum 3 (see
Appendix C of this EIS) concludes that while full sulfide mineral separation from tailings may
have some environmental benefits (e.g., reduced risk of ARD formation) over the Proposed
Action, other issues such as appropriate onsite or offsite long-term storage and disposal would be
challenging. Special management methods for the sulfide concentrate would have to be
developed for onsite long-term storage to prevent ARD formation and/or spontaneous
combustion. Development and implementation of such special management methods may not be
technically feasible. DEQ could not find active mineral processing operations in Montana or
other western states that accept sulfide concentrates for disposal or use as combustion fuels
produced at other mines (i.e., so that the mine would not have to store its sulfide mineral
concentrate on site). Additionally, transporting the sulfide mineral concentrate for offsite
disposal or use would further increase the truck traffic on roads.

2.4.1.9. Tunnel Operations: Add Water Source Controls to Limit Oxidation during
Operations

Scoping Alternative: Add additional water source controls to the tunnel operations to further
limit oxidation and potential for ARD formation during operations.

Groundwater inflow would supply the water for the mine operation, although only 40 percent of
the predicted inflow would actually be needed. Under the Proposed Action, several methods are
proposed to limit inflow and groundwater contamination. Proposed measures include: grouting
of major water bearing fractures or faults; using pilot holes drilled into areas scheduled for
mining to identify and pressure grout water-bearing geological structures; collecting and treating
groundwater inflow to non-degradation standards; and backfilling certain features with cemented
tailings. Technical Memorandum 6 (see Appendix F of this EIS) reviewed several additional
potential methods for controlling groundwater inflow and contamination during operations,
including using asphalt, synthetic spray-on covers, or wax barriers on tunnel surfaces. While
these applications could be used to limit oxidation on tunnel surfaces, they would be subject to
degradation and would not be practical for underground mining. Therefore, Technical
Memorandum 6 concluded that other water source control options would be no more effective
than the best practice methods in the Proposed Action.

2.4.1.10. Use Alternative Water Treatment Processes other than Reverse Osmosis

Scoping Alternative: Use alternative water treatment technologies rather than RO to increase
water treatment efficiency and effectiveness.

The Proposed Action includes the use of RO for treatment of groundwater collected during
dewatering of the underground workings from construction Year 2 through closure. DEQ
initially had concerns regarding the ability of an RO system to effectively treat the water in all
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phases of mine operation to non-degradation standards, particularly for nitrates; and the ability to
dispose the large volume of waste brine generated from the RO system. Given this concern,
Technical Memorandum 7 (Appendix G) reviewed the proposed RO system (and associated
measures), as well as three other water treatment technologies used for mining operations: ion
exchange, electrodialysis, and mechanical (vapor compression) evaporators. The memo
concluded that (1) RO should be able to effectively treat the water to non-degradation standards,
given the proposed pre-treatment methods, and (2) none of the other water treatment
technologies would be more effective than RO. Because RO would effectively treat the collected
groundwater and none of the other water treatment technologies offered any environmental
benefit, alternatives involving the use of the non-RO water treatment technologies were not
carried forward for detailed analysis.

2.4.1.11. Construct Two Side-by-Side Declines and Eliminate Ventilation Shafts

Scoping Alternative: Construct two side-by-side declines (one for ventilation and utilities) and
eliminate the four proposed ventilation shafts to reduce surface disturbance.

DEQ determined that eliminating the four proposed ventilation shafts by constructing a decline
for ventilation and placement of utilities parallel to the access decline did not present an
environmental benefit and likely increased health and safety risks. While it is technically feasible
to construct two side-by-side declines rather than the four proposed ventilation shafts, doing so
would not reduce surface disturbance and would produce more waste rock. More importantly,
maintaining proper ventilation for safe working conditions would be more difficult with two
declines rather than the proposed single access decline and four ventilation shafts. The
ventilation shafts are designed to intercept specific underground mine areas and at differing
depths in order to more effectively maintain safe conditions for workers. Additionally, the Mine
Safety and Health Administration requires mines to maintain an escape shaft for workers in case
the main access is not useable. An obstruction or fire in one decline could potentially obstruct the
other, which would eliminate its use as an escape shaft. For these reasons, an alternative
requiring construction of two declines rather than the four proposed ventilation shafts was not
carried forward for detailed analysis.

2.4.1.12. Maintain Wet Tailings in the CTF

Scoping Alternative: Maintain tailings in the CTF in a wet condition to reduce the potential for
ARD formation in the CTF.

DEQ determined that there is no overall benefit to storing the tailings in a wet storage facility,
relative to the CTF design in the Proposed Action. Maintaining saturated or sub-aqueous tailings
in the proposed CTF would limit tailings oxidation within the facility, but it would add further
complexity to operations and reclamation plans, and may not provide other environmental
benefits. This alternative would require higher and wider embankments to maintain geotechnical
stability to contain both tailings and water (which would result in increased embankment
material sourcing impacts and increased visual impacts), water balance management (resulting in
additional collection and treatment), and an increased timeline for pond and pore water drainage
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and treatment prior to facility capping and closure. For these reasons, an alternative requiring
maintenance of the CTF in a wet condition was not carried forward for detailed analysis.

2.5. PREFERRED ALTERNATIVE

ARM 17.4.617(9) requires an agency to state a preferred alternative in the draft EIS, if one has
been identified, and to give its reasons for the preference. DEQ has identified the Agency
Modified Alternative as the agency’s preferred alternative.

The Agency Modified Alternative revises the Proposed Action by requiring the Proponent to
completely backfill the Upper and Lower Sulfide Zones with cemented paste tailings. Complete
backfill would return hydraulic parameters within these bedrock zones to conditions similar to
the pre-mining state, eliminating the potential for development of new groundwater flow paths
through these areas. The Agency Modified Alternative minimizes exposed reactive surfaces and
potential water quality impacts within the mine workings at closure.
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3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES

3.1. INTRODUCTION

This chapter describes the affected environment and potential impacts of the Proposed Action,
the No Action Alternative, and the AMA. The affected environment is the portion of the existing
natural and human environment that could be impacted, and serves to describe the baseline
condition of the site prior to construction. Environmental consequences are also referred to as
potential impacts. Impacts may be either direct or secondary. A direct impact is one that is
caused by the proposed action and occurs at the same time and place. A secondary impact is a
further impact to the human environment that may be stimulated or induced by, or otherwise
result from, a direct impact of the action. Resource topics were identified through scoping; the
discussions in this chapter are limited only to those resources that could be subject to

potential impacts:

e Air Quality (Section 3.2)

e Cultural and Tribal Resources (Section 3.3)
e Groundwater Hydrology (Section 3.4)

e Surface Water Hydrology (Section 3.5)
e Geology and Geochemistry (Section 3.6)
e Land Use and Recreation (Section 3.7)

e Visuals and Aesthetics (Section 3.8)

e Socioeconomics (Section 3.9)

e Soils (Section 3.10)

e Noise (Section 3.11)

e Transportation (Section 3.12)

e Vegetation (Section 3.13)

e Wetlands (Section 3.14)

e Wildlife (Section 3.15)

e Aquatic Biology (Section 3.16)

3.1.1. Location Description and Study Area

The MOP Application Boundary encompasses approximately 1,888 acres of privately owned
ranch land under lease to the Proponent, with associated buildings and a road network
throughout. The Project location and associated study area include all lands and resources in the
MOP Application Boundary, plus those additional areas identified in each resource-specific
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analysis area that are beyond the MOP Application Boundary. The analysis area for each
resource is defined with its respective subsection in this chapter.

3.1.2. Impact Assessment Methodology

The Project team used information and data from desktop analysis, field surveys, and
professional judgment to identify potential environmental consequences of the Project for each
resource area. The Project and alternatives were then evaluated to assess their potential impacts
on resources. Potential impacts were characterized in terms of impact magnitude, duration, and
extent. The consistent application of the impact assessment methodology as part of the analysis
allows the comparison and prioritization of impacts, which can inform the development of
measures to help avoid, minimize, and mitigate potential impacts. Consistent use of an impact
methodology can also increase the analytical rigor of the impact analysis included in an EIS.

The environmental consequences sections that follow describe potential impacts from the Project
or alternatives during construction, operation, and reclamation and closure phases. These
potential impacts may be beneficial or adverse. Furthermore, potential impacts may be direct or
secondary. Direct impacts are those that occur at the same time and place as the action that
triggers the impact. Secondary impacts are further impacts to the human environment that may
be stimulated or induced by, or otherwise result from, a direct impact of the action. Residual
impacts are those that are not eliminated by mitigation. Cumulative impacts are those collective
impacts on the human environment of the Project when considered in conjunction with other past
and present actions related to the Project by location or generic type. Related future actions must
also be considered when these actions are under concurrent consideration by any state agency
through pre-impact statement studies, separate impact statement evaluation, or permit processing
procedures. Mitigations are actions that are not a part of the Project as proposed but may be
added to reduce potential impacts.

The significance of the potential impact is based on two elements: (1) the severity of the
potential impact, and (2) the likelihood that the impact would occur. The severity is a function of
its geographic reach, magnitude, duration, reverse-ability, and if it surpasses an environmental
threshold such as a water quality or air quality standard. Table 3.1-1 provides a summary of
impact assessment criteria for environmental and social resources.

The likelihood of a potential impact occurring is comprised of the following categories:
e Low likelihood—Rare (e.g., few or no occurrences in the hard-rock mining industry);

e Medium likelihood—Uncommon (e.g., documented occurrences in the hard-rock mining
industry); and

e High likelihood—Common (e.g., occurs within the hard-rock mining industry).

March 2019 3.1-2



Draft Environmental Impact Statement
Black Butte Copper Project

Chapter 3

Affected Environment and Environmental Consequences

Table 3.1-1
Impact Significance Criteria

Environmental Impact Criteria

Severity

Duration/Frequency

Description

Low

Short term (up to 1 year)
Low frequency

Affects environmental conditions, water, resources,
air quality, species, and habitats over a short period of
time. The impact is localized and reversible.
Environmental standards would not be exceeded.

Medium

Medium term (1 to 7 years)
Medium or intermittent frequency

Affects environmental conditions, water, resources,
air quality, species, and habitats in the short to
medium term. Ecosystem integrity would not be
adversely affected in the long term, but the impact
would likely be significant in the short or medium
term to some species or receptors. The area/region
may be able to recover through natural regeneration
and restoration. The geographic extent may be local

or regional.

High

Long term (more than 7
years)/Irreversible
Constant frequency

Affects environmental conditions, water resources, air
quality, species, and habitats for the long term, may
substantially alter the local and regional ecosystem
and natural resources. Regeneration to its former state
would not occur without intervention. Impacts may
not be irreversible. An environmental standard would

be exceeded.

Social Impact Criteria

Severity | Duration/Frequency Extent Ability to Adapt Social Outcome
Low [Short term (up to Individual/  |[Those affected would be able {Inconvenience but
1 year) Household  |to adapt to the changes with  |with no consequence
Low frequency relative ease and maintain on long-term
pre-impact livelihoods, livelihoods, culture,
culture, and quality of life. quality of life,
resources,
infrastructure, and
services.
Medium |Medium term (1 to Small number |Those affected would be able |Direct and secondary
7 years) of households |to adapt to change with some |impacts on livelihoods,
Medium or difficulty and maintain pre- |culture, quality of life,
intermittent frequency impact livelihoods, culture,  |resources,
and quality of life, but only |infrastructure, and
with a degree of support. services.
High |Long term (more than |Large part or |Those affected would not be |Widespread and

7 years)/Irreversible
Constant frequency

entirely

able to adapt to changes and
continue to maintain pre-
impact livelihood.

diverse direct and
secondary impacts
would likely be
impossible to reverse
or compensate for.
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The overall rating of potential impacts is ultimately a combination of severity and likelihood. It
should be noted that this methodology acts as a guide and there may be situations where rigid
application is inappropriate. In general, the level of assessment is proportionate to its potential
impacts (in other words, the greater the potential impact, the greater the depth of analysis).
Potential direct impacts are described for every resource area; secondary impacts are described
where they exist, and residual impacts are described where mitigation has been identified.

The process of impact assessment, or evaluation of potential environmental consequences
resulting from actions associated with each alternative, is completed through a series of steps. In
general, these steps are as follows:

1. Characterize the existing conditions before the Project is undertaken.

2. Describe the Project components throughout the Project lifespan construction, operations,
and reclamation and closure.

3. Identify alternatives to the Project that could be carried forward for analysis in the EIS.
Screen these alternatives to determine which if any are carried forward for further analysis in
the EIS.

4. Based on the description of the Project alternatives, identify sources of impacts and describe
the potential impacts for each resource area using the impact assessment criteria, including
direct, secondary, cumulative and as necessary residual impacts.

5. Identify appropriate mitigation measures. This could result in revising the actions that are
proposed under an alternative or result in the development of new alternatives.

6. Describe potential impacts after mitigation to understand residual impacts.
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3.2. AIR QUALITY

The proposed Project would be developed in an area that meets USEPA ambient air quality
standards. Primary issues of concern in this region include dust transport and the potential
deposition of particulates within the Project area.

Federal and Montana laws define regulated pollutants and the emission sources that will be
addressed in Project air permitting and in this EIS. As described in this section, the Proposed
Action includes a variety of air pollutant emission sources consisting of diesel-fueled stationary
engines, gas-fired heaters, mined material handling equipment, fugitive dust sources, and vehicle
operation. The copper ore mining activities would be completely underground and the mine is
mechanically vented at three locations to maintain a safe working atmosphere. These vents
would be sources of air emissions, primarily combustion gases from explosives, vehicle exhaust
and from gas-fired vent air heaters. Particulate matter (PM) from underground operations is not
expected to exit from the vents at significant rates. Aboveground material handling activities
would also cause air emissions, primarily fugitive dust and emissions from combustion of motor
fuels (diesel and gasoline) used to operate mining vehicles (e.g., haul trucks), stationary
equipment, portable equipment, and support vehicles.

Quantitative modeling was conducted by the Proponent to evaluate the potential air quality
impacts of the Proposed Action, including the impacts of underground and aboveground
stationary sources. Air dispersion modeling was performed primarily to quantify concentrations
of regulated pollutants resulting from stationary and fugitive source emissions, and these results
were compared to federal and Montana ambient air quality standards. This modeling analysis
encompassed a domain extending 9.3 miles (15 kilometers), and 12.4 miles (20 kilometers) from
the Project site boundary to assess PM and gaseous pollutant impacts, respectively. While
outside of the modeling domain, the analysis provides information regarding the potential for
dust and pollutants transported to the Smith River basin.

3.2.1. Regulatory Framework

Under the federal Clean Air Act (CAA), initially promulgated by Congress in 1970, the USEPA
sets National Ambient Air Quality Standards (NAAQS) for pollutants considered harmful to
public health and the environment. The CAA Amendments of 1990 represented a substantial
expansion in the scope of the federal clean air requirements. Among many other provisions, the
1990 amendments created the Title V permit program for major sources of criteria air pollutants
and expanded the hazardous air pollutants (HAPS) regulatory program to address specific
industrial source categories of toxic air pollutants.

The Clean Air Act of Montana implements the federal CAA (§ 72-2-101 et seq., MCA) and
allows development of local air pollution control programs to administer strategies to improve
local air quality. Agencies, primarily Montana DEQ, develop and maintain air pollution control
plans, which are frequently referred to as State Implementation Plans. These control plans
explain how an agency will protect against air pollution to achieve compliance with the NAAQS.
In addition to DEQ, seven counties currently operate local air pollution control programs that
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encompass the communities of Billings, Butte, Great Falls, Helena, the northern Flathead Valley,
Libby, and Missoula.

The USEPA has set NAAQS for six criteria pollutants: carbon monoxide (CO); lead; nitrogen
dioxide (NO2); particulate matter with an aerodynamic diameter less than or equal to 10 and

2.5 microns (PM1o and PMzs, respectively); ozone; and sulfur dioxide (SO2) (USEPA 2018a).
The federal CAA established two types of standards for criteria pollutants. Primary standards set
limits to protect public health, including the health of sensitive populations, such as asthmatics,
children, and the elderly. Secondary standards set limits to protect public welfare, including
protection against decreased visibility, damage to animals, crops, vegetation, and buildings
(USEPA 2018b). In 2012, the USEPA reduced the annual PM2s standard to 12 micrograms per
cubic meter (ug/m?; USEPA 2012).

Individual states have the option to adopt more stringent standards and to include additional
regulated pollutants. Under Montana’s implementation of the CAA, Montana established
Montana Ambient Air Quality Standards (MAAQS) for criteria and other ambient air pollutants
(ARM 17.8 Subchapter 2). These state standards may be more stringent (lower concentrations) in
some instances, and for those pollutants and averaging times, conformance must be demonstrated
with the Montana standard. The NAAQS and MAAQS are presented in Table 3.2-1.

An area is designated as attainment for a given criteria pollutant and averaging time standard
when existing concentrations, as determined by air monitoring, are below the NAAQS. Likewise,
an area is designated as nonattainment when existing concentrations of one or more regulated
pollutant/averaging time combination are above the NAAQS. The Project site would be in an
area designated as either attainment or attainment or unclassifiable for all regulated pollutants.
Generally, an unclassifiable designation applies when adequate data has not been collected to
demonstrate attainment, but due to the location and/or lack of emission sources, the area is
expected to be in attainment of the standard.
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Table 3.2-1

National and Montana Ambient Air Quality Standards
Pollutant and Primary Standard- Primary Standard- | Secondary Standards
Averaging Time Federal NAAQS Montana MAAQS
CO, 8-hour 9 ppm @ 9 ppm °|NA
CO, 1-hour 35 ppm ? 23 ppm °|NA
Pb, Rolling 3-months 0.15 ug/m“ NA | Same as Primary
Pb, Quarterly 1.5 pg/m®® 1.5 pug/m? ¢| Same as Primary
NO,, Annual 53 ppb © 0.05 ppm"| Same as Primary
NO;, 1-hour 100 ppb ?(188.679 pg/m?) 0.30 ppm °[NA
PMio, 24-hour 150 pg/m?3’ 150 pug/m® ' | Same as Primary
PMyo, Annual NA 50 pg/m®J |NA
PM 25, Annual 12.0 pg/m®' NA|15.0 pg/m3™
PM 25, 24-hour 35 pg/m* X NA | Same as Primary
Ozone, 8-hour 0.070 ppm' NA | Same as Primary
Ozone, 1-hour NA 0.10 ppm ¢|NA
SOy, 1-hour 75 ppb ™ (195 pug/m®) [ 0.50 ppm " (1,300 pg/m®) [NA
SO,, 3-hour NA NA [ 0.5 ppm 3(1,309 pg/m®)
SO;, 24-hour 0.14 ppm?| 0.10 ppm (262 pg/m°) | NA
SO,, Annual 0.030 ppm¢|  0.02 ppm T (52 pg/m®) | NA

Source: USEPA 2018a; ARM 17.8 Subchapter 2

Hg/m® = micrograms per cubic meter; CO = carbon monoxide; MAAQS = Montana Ambient Air Quality Standards;
NA = No applicable standard; NAAQS = National Ambient Air Quality Standards; NO; = nitrogen oxide; Pb = lead,;
PM, s = particulate matter less than or equal to 2.5 microns in diameter; PM1o = particulate matter less than or equal
to 10 microns in diameter; ppb = parts per billion; ppm = parts per million; SO, = sulfur dioxide

Notes:

2 Federal violation when exceeded more than once per calendar year.

b State violation when exceeded more than once over any 12 consecutive months.
¢ Not to be exceeded (ever) for the averaging period as described in either state or federal regulation. Pb is a 3-year
assessment period for attainment.
d Federal violation when the 3-year average of the 98th percentile of the daily maximum 1-hour average at each
monitoring site exceeds the standard.
¢ Federal violation when the annual arithmetic mean concentration for a calendar year exceeds the standard.

f State violation when the arithmetic average over any four consecutive quarters exceeds the standard.

9 Applies only to NA areas designated before the 8-hour standard was approved in July 1997. Montana has none.

h Federal violation when the 3-year average of the annual 4th-highest daily maximum 8-hour concentration exceeds

the standard.

i State and federal violation when more than one expected exceedance per calendar year at each monitoring site

exceeds the standard.

i State violation when the 3-year average of the arithmetic means over a calendar year at each monitoring site exceed

the standard.

K Federal violation when the 3-year average of the 98th percentile 24-hour concentrations at each monitoring site

exceeds the standard.

I'Federal violation when the 3-year average of the annual mean at each monitoring site exceeds the standard.

m Federal violation when the 3-year average of the 99th percentile of the daily maximum 1-hour average at each
monitoring site exceeds the standard.
" State violation when exceeded more than 18 times in any 12 consecutive months.
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The following regulated air contaminants comprise the criteria pollutants covered by NAAQS
and MAAQS:

Ozone: Ground-level ozone is a secondary pollutant formed in the atmosphere by a series of
complex chemical reactions and transformations in the presence of sunlight. The emitted
pollutants nitrogen oxides (NOx) and volatile organic compounds (VOCs) are the principal
precursors in these reactions. Thus, regulation and control of NOx and VOC emissions is a
means to reduce the formation of ground-level ozone. In relatively high concentrations,
ozone is a powerful oxidant capable of destroying organic matter, including human lung and
airway tissue (VCAPCD 2003).

Nitrogen dioxide: NO2 can be emitted directly from combustion sources such as power plant
boilers and internal combustion engines, which are the largest source categories for nitric
oxide (NO) and NOz, collectively termed NOx. NOz2 is also formed in the atmosphere
primarily by the rapid reaction of the colorless gas, nitric oxide, with atmospheric oxygen. At
significant concentrations, NOz is a reddish-brown gas with an odor similar to that of bleach.
NO:2 participates in the photochemical reactions that result in ozone formation. Over longer-
term exposures, NOz can irritate and damage the lungs, cause bronchitis and pneumonia, and
lower resistance to respiratory infections such as influenza (VCAPCD 2003).

Carbon monoxide: CO is a colorless, odorless, and potentially toxic gas. It is produced by
natural and anthropogenic pathways (caused by human activity) such as combustion
processes. The major source of CO is incomplete combustion of carbon-containing fuels
(primarily gasoline, diesel fuel, natural gas, and coal). However, it also results from
combustion of vegetation such as forest fires and agricultural burning. When inhaled, CO
does not directly harm the lung tissue. The potential health impact from CO is that it can
inhibit the oxygenation of the entire body. CO combines chemically with hemoglobin, the
oxygen-transporting component of blood. This diminishes the ability of blood to carry
oxygen to the brain, heart, and other vital organs, which especially affects sensitive
populations and those with respiratory or heart disease (VCAPCD 2003).

Sulfur dioxide: SOz is a colorless gas with a sharp, irritating odor. It reacts with moisture in
the atmosphere to produce sulfuric acid and sulfates, which contribute to acid deposition and
atmospheric visibility reduction. Sulfates can further react to form PMz2s, which contributes
to haze formation. Most of the SO2 emitted into the atmosphere is from sources burning
sulfur-containing fossil fuels.. At longer exposures to low concentrations, SO2 causes
constriction of the airways and poses a respiratory tract infection hazard to sensitive
individuals, such as asthmatics and children (VCAPCD 2003).

Respirable particulate matter: PMio consists of airborne particulate matter, fine dusts, and
aerosols that are 10 microns or smaller in diameter. The primary sources of PM1o include
combustion processes, dust from paved and unpaved roads, and earthmoving construction
operations. Lesser sources of PMio include wind erosion, agricultural operations, residential
wood combustion, vehicle tailpipe emissions, and industrial processes. As a regulated
pollutant, PM1o encompasses different constituents and, therefore, varying impacts on health.
Airborne particles can also absorb toxic substances that can be inhaled and lodged in the
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lungs. PMu1o particles can accumulate in the upper portion of the respiratory system, affecting
the bronchial tubes, nose, and throat (VCAPCD 2003).

e Fine particulate matter: PMz2s is a mixture of very fine particulate dusts and condensed
aerosols that are 2.5 microns or smaller in aerodynamic diameter. PMz.s particles are emitted
from activities such as industrial and residential combustion processes, wood burning, and
from diesel- and gasoline-powered vehicles. They are also formed in the atmosphere by
reactions of “precursor” gases such as SO2, NOx, ammonia, and VOCs that are emitted from
combustion activities, which then become discrete particles as a result of chemical
transformations in the air (secondary particles).

PM2s can enter the deepest portions of the lungs where gas exchange occurs between the air and
the blood stream. Therefore, these fine particles are more dangerous because the throat and lungs
have no efficient mechanisms for removing them. Certain condensate PM2s particles are soluble
in water, and these can pass into the blood stream. Fine particles not soluble in water can be
retained deep in the lungs permanently. This increases the risks of long-term disease including
chronic respiratory disease, cancer, and increased and premature death.

3.2.1.1. Federal Prevention of Significant Deterioration New Source Review Program

The federal program that applies to larger sources seeking air quality permitting is Prevention of
Significant Deterioration (PSD) New Source Review (NSR), and applies to areas in attainment of
the NAAQS. First promulgated in 1977, the PSD program is designed to protect public health
and welfare, and authority to issue PSD permits is usually delegated to state agencies by USEPA.
In part, the PSD program also serves to protect visibility and limit regional haze in pristine areas
referred to as Class | areas, including national parks and wilderness areas. Sources subject to
PSD level permitting are those that have maximum annual emissions of 250 tons per year (tpy)
or more, of any one of the regulated criteria pollutants. For certain industrial source categories,
not including metallic mineral mining, this threshold is reduced to 100 tpy. For PSD applicability
determinations, point source and fugitive emissions associated with operation of stationary
source installations (e.g., fugitive haul road or material handling) are counted in quantifying
annual maximum emissions.

Since the Project would be in a NAAQS attainment area for all criteria pollutants, PSD/NSR
potentially applies to new or increased emissions of NOx, CO, SOz, PM1o, PM25, and lead
(USEPA 2018c). However, it should be recognized that the estimated maximum criteria pollutant
emissions from the Project during mine construction and operations phases are not high enough
to qualify as a major source subject to PSD/NSR requirements.

3.2.1.2. Title V Permits

Title V of the CAA 1990 amendments (2 United States Code 7661 et seq.) authorized a program
for major source operating permits that are legally enforceable documents that contain all
applicable requirements as identified by permitting authorities. Title VV major source thresholds
are dependent on the NAAQS attainment status of the jurisdiction, with progressively lower
(more stringent) thresholds in moderate, serious, severe, and extreme nonattainment areas. The
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Title 40 of the Code of Federal Regulations (CFR), Section 70 permits are issued by state and
local (county or district) permitting authorities, such as DEQ.

Based on emissions estimates during mine construction and peak production as described in the
Project application for an MAQP, the Project would be considered a major source under the Title
V applicability determination. If the Proponent does not submit a modification to their initial
MAQP, they will need to submit an application for a Title V operating permit within 12 months
of commencing operations. Total potential emissions from Project stationary point sources,
excluding fugitive sources, are estimated to be greater than 100 tpy for NOx and CO. However,
the Project would not be a major source of HAP emissions, with maximum annual emissions less
than 10 tpy for any single HAP, and less than 25 tpy for total HAPs.

The Title V permitting process for the Project is in progress. The Project’s permit application
was initially submitted to DEQ in February 2018, and a follow-up application was provided in
April 2018. DEQ first issued a Preliminary Determination on the permit application on

June 5, 2018, and a revised Preliminary Determination incorporating public input was
subsequently issued in March 2019 (see Appendix K). This latter Preliminary Determination
proposes a number of operational limits and work practice requirements that would limit the
Project’s air pollutant emissions. DEQ will issue a decision on the MAQP application within

30 days after the release date of the Final EIS. If approved, DEQ would issue an MAQP covering
the operation and construction phases of the Project.

3.2.1.3. Other Federal Air Quality Programs

New Source Performance Standards

The USEPA has promulgated a large number of New Source Performance Standards (NSPS) at
40 CFR 60 that provide emissions standards, along with operating practices, monitoring,
recordkeeping, and reporting requirements, for many industrial categories of new or modified
sources. In addition to the general provisions in 40 CFR 60, Subpart A, the Project would be
subject to two NSPS regulations:

e Standards of Performance for Metallic Mineral Processing Plants (40 CFR 60, Subpart LL)
was first promulgated in 1984, and was revised in 2014. The provisions of NSPS Subpart LL
are applicable to affected facilities at metallic mineral processing plants, except that facilities
located in an underground mine are exempt. Certain surface facilities planned for the Project
would involve the handling or processing of waste rock and ore, and these would be subject
to this NSPS. Affected sources would include crushers and screens, bucket elevators,
conveyor belt transfer points, storage bins, enclosed storage areas, and truck
loading/unloading stations.

e Standards of Performance for Stationary Compression Ignition Internal Combustion Engines
(40 CFR 60, Subpart I111) applies to reciprocating internal combustion stationary engines
produced after June 2006. For such engines included in the Project, such as diesel-fueled
engines that drive emergency generators and fire water pumps, this NSPS sets engine
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performance standards to limit pollutant emissions, limits of annual operating times, and
work practice standards for engine maintenance.

National Emission Standards for Hazardous Air Pollutants

Toxic air pollutants are those airborne chemicals that cause or may cause cancer or other serious
health impacts, such as reproductive impacts or birth defects, or adverse environmental and
ecological impacts. HAPs are a defined subset of toxic air pollutants, and are subject to special
regulatory status under Title I11 of the CAA 1990 amendments.

As directed by Title 111, the USEPA has promulgated National Emissions Standards for
Hazardous Air Pollutants (NESHAP) for over 100 industrial source categories. Most of these
NESHAP regulations apply to sources termed major sources of HAP, which are those that can
emit 10 tpy of any single HAP, or over 25 tpy of all HAP emissions combined. Primary copper
smelters and foundries are among the regulated categories under NESHAP. However, as these
affected types of facilities are not included in the Project, the NESHAP regulations for primary
copper smelters and foundries are not applicable. In addition to the general provisions in
NESHAP Subpart A, two NESHAP regulations are anticipated to be applicable to equipment and
operations included in the Project:

e NESHAP for Stationary Reciprocating Internal Combustion Engines (RICE) (40 CFR 63,
Subpart ZZZZ) applies to engine-driven equipment produced prior to June 2006. The
proposed mine and processing facilities may include such gasoline and/or diesel-fired
portable and mobile source engines, for which this NESHAP regulation establishes standards
to limit pollutant emissions, limits of annual operating times, and work practice standards for
engine maintenance.

e NESHAP for Source Category: Gasoline Dispensing Facilities (40 CFR 63, Subpart
CCCCCQC) is applicable to facilities that are not major HAP sources, and would apply to a
gasoline fuel tank and dispensing facilities included in the Project.

Mandatory Greenhouse Gas Reporting Rule

The USEPA established a program in October 2009 for Mandatory Reporting of Greenhouse
Gases (GHG) for over 40 source categories (40 CFR 98). The requirements for emission
calculation, recordkeeping, and annual reporting apply if individual facility annual emissions
exceed 25,000 metric tonnes (MT) of GHG (as computed in carbon dioxide [CO2] equivalent
MT, or COze), and this is expected to apply to the Project. For fuel combustion sources described
in 40 CFR 98, Subpart C, the gases covered by the rule are CO2, methane (CH4), and nitrous
oxide. Emissions of GHG from the underground mine workings for the Project must be
accounted for, since fuel diesel-combustion equipment would operate underground. For the
planned schedule of production under the Proposed Action, the aboveground diesel-engine-
powered generators and propane-fired heaters for mine air intake vents would have annual
aggregated GHG emissions that would exceed 25,000 MT COze. Therefore, the Mandatory
Reporting Rule is expected to apply to the Project under the Proposed Action. Stationary, fossil-
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fuel-fired equipment, with the exceptions of emergency and portable equipment, is subject to
40 CFR 98, Subpart C, General Stationary Fuel Combustion Sources.

Mobile Source Regulations

The USEPA regulates mobile sources of air pollution in Montana through federal mobile source
standards. Surface operations at the Project site would be subject to mobile source emissions
standards. A surface haul truck, with hydraulic operation of the dumping mechanism, is an
example of equipment affected by the federal engine performance standards.

The initial federal Tier 1 standards for off-road diesel engines were adopted in 1995. More
stringent federal Tier 2 and Tier 3 standards were adopted in 2000, and selectively apply to the
full range of diesel off-road engine power categories for more recent model years. These
standards set maximum emissions per unit horsepower for NOx, CO, PM, and total organics.
Both Tier 2 and Tier 3 standards include durability requirements to ensure compliance with the
standards throughout the useful life of the engine (40 CFR 89.112).

On May 11, 2004, the USEPA signed the final rule implementing Tier 4 emission standards,
which were phased in over the period of 2008 to 2015 (69 Federal Register 38957-39273, June
29, 2004). The Tier 4 standards required that emissions of PM and NOx be further reduced by
about 90 percent. Such emission reductions for off-road industrial vehicles can be achieved with
the use of advanced control technologies, similar to those required by the 2007 to 2010 federal
standards for highway diesel engines. New engines for equipment and vehicles at the Project site
would be subject to these most recent standards.

In 2001, the USEPA identified 21 HAPs as air toxics specifically related to vehicle engine
sources, 6 of which are designated priority pollutants (66 Federal Register 17235): acetaldehyde,
acrolein, benzene, 1,3-butadiene, diesel exhaust (PM and organic gases), and formaldehyde.
Diesel PM is considered a carcinogenic air toxic. A USEPA assessment concluded that long-term
(i.e., chronic) inhalation exposure is likely to pose a lung cancer hazard to humans, as well as
damage the lung in other ways depending on exposure. Short-term (i.e., acute) exposures can
cause irritation and inflammatory symptoms of a transient nature, these being highly variable
across the population (USEPA 2002). However, no specific emission standard exists for diesel
PM or the toxics released in engine exhaust.

3.2.1.4. Montana State Air Quality Requirements

The Clean Air Act of Montana requires a permit for the construction, installation, and operation
of equipment or facilities that may cause or contribute to air pollution. The Montana state air
quality program is administered by DEQ, in accordance with rules set forth in the Administrative
Rules of Montana, Title 17, Chapter 8, Air Quality. Several specific emissions standards for
Montana would apply to the Project sources; however, in cases for which Montana rules would
be less stringent than comparable federal standards, the federal standards would supersede.
Among the DEQ regulations that apply to the permitting process for the Project, several stipulate
emission limits on PM sources:
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e ARM 17.8.304 restricts emissions to the atmosphere to no more than 20 percent opacity
averaged over 6 consecutive minutes, but excludes motor vehicles, or sources for which a
different visible emissions standard has been promulgated.

e ARM 17.8.308 prescribes that the production, handling, transportation, or storage of any
material must include reasonable precautions to control emissions of airborne PM. Further,
such emissions of airborne PM from any stationary source must not exhibit opacity of
20 percent or greater averaged over 6 consecutive minutes. ARM 17.8.309 and 17.8.310
provide PM emission standards that apply to fuel-burning equipment (e.qg., boilers and
process heaters), and to industrial processes, respectively. These would be generally
applicable to the new stationary sources included in the Project, such as the propane-fueled
heaters, and emission limits for individual sources would be based on the fuel usage or
material throughput level (i.e., pound (Ib)/hour).

e ARM 17.8 Subchapter 7 contains provisions for obtaining an MAQP for new and modified
facilities with maximum annual emissions less than the thresholds for PSD permits. The
Project would be required to obtain an MAQP as a Title VV major source (a Title VV Operating
Permit) because the operating facility would have the potential to emit more than 100 tpy of
one or more criteria air pollutants. The Project’s permit application number is 5200-00, and
was initially submitted to DEQ in February 2018 with a follow-up application in April 2018.
DEQ first issued a Preliminary Determination on the permit application on June 5, 2018,
which initiated a public comment period. A revised Preliminary Determination incorporating
the public input was subsequently issued in March 2019 (see Appendix K). DEQ will issue a
decision on the MAQP application within 30 days after the release date of the Final EIS. If
approved, DEQ would issue an MAQP that would cover the operation and construction
phases of the Project.

3.2.2. Analysis Methods

3.2.2.1. Analysis Area

The analysis area for direct and secondary impacts is the geographic area in the vicinity of the
Project site in which air emissions would occur, and that could potentially have increases in
ambient air concentrations attributable to the Project. The facilities that could have appreciable
air emissions are the mine vents, surface crusher and conveyance systems, stockpiles of ore,
waste rock and other dry materials, and truck loading facilities. During construction, the
preparation of site roads, transmission lines, and the surface groundwork for the mill and other
facilities would contribute engine emissions and fugitive dust.

Past and current actions in the analysis area (the general vicinity of Meagher County), described
in detail in Section 3.1, as well as a future related action in the analysis area, described in detail
in Section 3.3, were considered qualitatively in the cumulative impacts analysis. The list of
activities considered in the cumulative impacts analysis was taken from the Proponent’s
Schedule of Proposed Actions and from local program managers.
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Ambient Air Quality Modeling

Extensive modeling was conducted to assess the potential impacts on air quality. The modeling
was conducted to support the Proponent’s application for an MAQP. This includes a near-field
ambient air modeling study (Tintina 2018) for the area surrounding the Project site. A summary
of the methodology of the modeling studies is provided below. A discussion of the modeling and
results are provided in Environmental Consequences, Section 3.2.4.

Dispersion Modeling Methodology for Near-Field Analyses

Dispersion modeling analyses were conducted to assess the potential impacts of air pollutant
emissions and to determine whether criteria emissions from the Project would cause or
contribute to an exceedance of a NAAQS or MAAQS (Tintina 2018). This modeling was based
on procedures referenced in the USEPA Guideline on Air Quality Models, which is contained in
40 CFR 51, Appendix W (USEPA 2017). The guidelines assert that the suitability of an air
quality dispersion model for a particular application is dependent on several criteria, which
include:

e Stack height relative to nearby structures

e Dispersion environment

e Local terrain

e Availability of representative meteorological data

Based on a review of these factors, the latest version of AERMOD available at the time of the
application modeling work (version 16216r)* was used to assess ambient air impacts. More
recently, a new AERMOD version has been released (version 18081); however, DEQ policy is to
accept use of the version available at the time the modeling protocol is approved.

Off-Site Emissions Sources

In general, large emission sources (e.g., with emissions exceeding 100 tpy for any pollutant) and
within approximately 31 miles (50 kilometers) from the Project site boundary would be
considered near-vicinity offsite sources and would be included in an AERMOD modeling
analysis. By these criteria, there are no large emission sources in the near-vicinity of the Project
site. The Graymont Indian Creek Lime Plant, located approximately 46 air miles southwest of
the Project site, is the nearest large source facility. The town of White Sulphur Springs, which
does not have substantial industrial development or emissions sources, is 15 miles south of the
Project site. The nearest larger population centers that would contribute to pollutant
concentrations due to vehicle traffic and industrial development are Great Falls, Helena, and
Bozeman, which are 50, 54, and 76 air miles distant, respectively, from the Project site.
Consequently, no individual offsite facilities were included in the modeled roster of emission
sources in AERMOD. To evaluate overall air quality impacts, modeled concentrations for the

! American Meteorological Society/Environmental Protection Agency Regulatory Model
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Project sources were combined with representative monitored background concentrations to
compare total impacts with the NAAQS and MAAQS (Tintina 2018).

3.2.2.2. Assessment of Direct and Secondary Impacts

Significance thresholds for evaluating air quality impacts regarding criteria pollutants are defined
in the CAA. According to the regulatory definition (40 CFR 51.166(23)(i)), a “significant
emission” means a net emissions increase at an existing source or the potential emissions of a
new source to emit a given air pollutant in an amount that would equal or exceed a set threshold
in tons per year.” For the purposes of this EIS, if modeled emissions would result in an
exceedance of NAAQS or MAAQS when considered in combination with background sources,
then those adverse impacts are considered to be significant. After it is demonstrated that modeled
emissions impacts do not exceed NAAQS and MAAQS an MAQP can be issued for the Project.

With regard to visibility, significance thresholds have been defined by federal land managers
(FLMs) with jurisdiction over Class 1 areas, wilderness areas, and other regions in which air
quality is to be preserved. Significance of a specific project with respect to regional haze impacts
typically depends on several factors, which are considered by the FLMs on a case-by-case basis.
The generally-accepted significance threshold for visibility impairment in a Class | area is

5 percent deciview? increase predicted for a single project above the FLM—established baseline
visibility conditions (FLAG 2010). Predicted visibility impairment levels resulting from a project
shown to be below the 5 percent criterion would be minor.

No significance thresholds are defined with regard to deposition of air emissions. However, the
USDA Forest Service, National Park Service, and U.S. Fish and Wildlife Service (USFWS),
collectively called the FLMs, issued interagency guidance for nitrogen and sulfur deposition
analysis in 2011 summarizing current and emerging deposition analysis tools applicable to Class
I and Class Il areas for evaluating the impact of increased nitrogen or sulfur deposition on air
quality related values (USDA et al. 2011). In this guidance, the FLMs established deposition
analysis thresholds to use as screening level values for new or modified major sources. A
deposition analysis threshold is defined as the additional amount of nitrogen or sulfur deposition
within an area, below which estimated impacts from a proposed new or modified source are
considered negligible.

Visibility and chemical deposition impacts in nearby Class | areas are normally evaluated as part
of air quality permitting to obtain an MAQP. The Gates of the Mountains Class | area, located
approximately 38 miles northwest of the Project site, is the closest Class I area. As part of the
DEQ permitting process, a dispersion modeling analysis was submitted by the Proponent that
included consideration of the influences of prevailing winds and pollutant transport. As
discussed for the Proposed Action in Section 3.2.4.2, (refer to Ambient Air Dispersion Modeling
Analysis Results) this analysis included review of the 5-year wind rose illustrating the prevailing
wind pattern with respect to the Gates of the Mountains Class | area.

2 The unit of visibility deterioration is the deciview (dV), with 1 dV being equivalent to a 10-fold change in
atmospheric clarity. The significance guideline for a project’s impact on regional haze is a source whose 98" percentile value of
modeled haze index is greater than 0.5 dV, which corresponds to approximately a 5 percent increase in light extinction.
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This evaluation of the regional meteorology and direction of prevailing winds at the Project site
indicated that emissions would tend to not be transported in the direction of the Gates of the
Mountains.

3.2.3. Affected Environment

3.2.3.1. Climate and Vegetation Characteristics

The Project area vicinity is categorized as a humid continental zone, with warm summers and no
significant differences in precipitation between seasons (Plantmaps 2018). These climatic areas
occur in temperate zones and usually are found in continental interiors, remote from oceans or
large bodies of water, and may include elevated mountainous areas. This climate zone is
characterized by relatively warm summers and cold winters, and is subject to wide temperature
fluctuation between night and day. Average daily temperatures during the colder months
(November through March) are typically below freezing. Total precipitation is generally less
than 20 inches per year.

Review of meteorological data from the region supports this characterization of the locale. The
Proponent has operated a monitoring station in the Project area since April 2012 at an elevation
of 5,699 feet to support air dispersion modeling for the DEQ MAQP, and other baseline studies.
Table 3.2-2 summarizes overall annual climate data from the White Sulphur Springs station
from 1981 to 2010, operated under the auspices of the National Oceanic and Atmospheric
Administration (NOAA 2017).

Table 3.2-2
Climate Data for the Project Vicinity — White Sulphur Springs, Montana

Month Maximurps Minimur?s Averagfs Precipi_tation

F F F inches
January 33.8 13.7 23.7 0.39
February 36.5 14.6 25.6 0.38
March 44.6 21.3 32.9 0.78
April 53.8 27.7 40.7 1.38
May 63.0 35.3 49.2 2.08
June 71.3 42.7 57.0 2.29
July 81.0 48.2 64.6 1.46
August 81.1 46.6 63.8 1.24
September 69.7 38.3 54.0 1.15
October 56.8 29.4 43.1 0.83
November 41.3 20.5 30.9 0.50
December 32.5 12.3 22.4 0.51
e e e

Source: NOAA 2017; “1981-2010 Normals”
°F = degrees Fahrenheit
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3.2.3.2.  Existing Air Quality

No air pollution monitoring stations are proximate to the Project site. The two closest monitoring
stations that actively collect data that may be considered representative are the Sieben Flats
station, located approximately 54 miles west-northwest of the site and the Helena-Rossiter
station located approximately 53 miles west of the site. Tables 3.2-3 and 3.2-4 provide ambient
air data collected in recent years in the region, as indicators of existing air quality. The values in
these tables do not exclude exceptional events, which are unusual meteorological conditions that
tend to exaggerate the monitored pollutant concentrations. If such events were excluded from the
daily values and annual averages, the monitored concentrations in these tables would likely be
lower. These stations are operated or overseen by DEQ to verify that the stations meet federal
requirements for monitoring installations to assess air quality status with respect to the NAAQS.
Descriptions of four regional monitoring stations used in this EIS to evaluate the affected air
quality environment are provided in Table 3.2-5 (USEPA 2018d). At least one location monitors
each of the criteria pollutants; however, ambient air lead concentrations have not been monitored
in western Montana for over 10 years.

Notably, most of Montana is in attainment or unclassifiable for criteria pollutants, with the
exception of PMuo in several areas primarily in the northwest portion of the state, and two areas
that are nonattainment for SOz standards. The closest nonattainment area to the Project site is the
East Helena SO2 nonattainment area that encompasses part of Lewis and Clark County. This area
is approximately 50 miles west of the Project site. An area of PM1o nonattainment is also in
Silver Bow County, encompassing Butte, Montana, and it is approximately 100 miles west of the
Project site. Although the area was designated as nonattainment in 1990 for violations in the late
1980s, there has not been an exceedance or violation of the standard since 1990. Monitoring data
presented in the following tables show the occurrence of ambient concentrations versus the
NAAQS.

3.2.3.3.  Atmospheric Deposition and Regional Haze

Atmospheric deposition transfers air pollutants such as toxic organic compounds, toxic metals,
and inorganic acids from the air to the earth’s surface and affects water quality due to
precipitation runoff into waterbodies. Once in water, mercury is converted to methyl mercury, a
chemical form that can become concentrated in fish and can harm the health of individuals who
consume these fish, particularly children. Further, acid rain threatens certain aquatic ecosystems,
especially in high-altitude mountain lakes and streams with limited buffering capacity (NAPAP
2011; GAO 2013).
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Table 3.2-3

Historical Regional Trends, Gaseous Criteria Pollutants, 2012-2016

Basis and Monitored
Year 2

CO, 1-Hour Primary

CO, 8-Hour Primary

Ozone, 1-Hour Primary

Ozone, 1-Hour Primary

Ozone, 8-Hour Primary

Ozone, 8-Hour Primary

NOz2, 1-Hour Primary

NOz2, Annual Primary

SOz, 1-Hour Primary

SOz, 3-Hour Secondary

Monitoring Station Sieben Flats Sieben Flats Sieben Flats Lewistown Sieben Flats Lewistown Lewistown Lewistown Sieben Flats Sieben Flats
NAAQS Standard 35 ppm 9 ppm NA NA 0.070 ppm 0.070 ppm 100 ppb P 53 ppb 0.075 ppm @ 0.5 ppm
MAAQS Standard 23 ppm 9 ppm 0.10 ppm 0.10 ppm NA NA 300 ppb © 50 ppb 0.5 ppm © NA
Exceedance Criterion NAAQS - Not more than | NAAQS - Not more than | Only in Nonattainment | Only in Nonattainment | Not more than once per | Not more than once per | See footnotes indicated | NAAQS —Calendar year | See footnotes indicated | Not more than once per
once per year. MAAQS - | once per year. MAAQS - | Areas predating 8-hour | Areas predating 8-hour calendar year 9 calendar year 9 above " mean average MAAQS - above | year ¥
Not more than once per | Not more than once per standard & standard & Average over4
12 consecutive months | 12 consecutive months consecutive quarters'
Year Monitored Criteria Pollutant Data (ppb)
2012 0.59 0.5 0.056 0.039 0.053 0.036 16, 17 0.69 1.8 29
2013 0.37 0.3 0.058 0.058 0.055 0.056 14,17 0.71 1.9 1.8
2014 0.7 0.6 0.065 0.066 0.06 0.059 13,18 1.43 1.6 2.2
2015 1.1 0.9 0.063 0.060 0.06 0.060 12, 15 1.31 1.7 1.7
2016 0.84 0.6 0.060 0.059 0.056 0.057 9,14 0.49 2.0 2.0
Meeting standards? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Sources: USEPA 2018d, Air Quality System Data See Table 3.2- for the descriptions of the individual stations.
CO = carbon monoxide; MAAQS = Montana Ambient Air Quality Standards; NA = no applicable standards; NAAQS = National Ambient Air Quality Standards; NO_ = nitrogen oxide; ppb = parts per billion; ppm = parts per million; SO = sulfur dioxide

Notes:

8 The primary 1-hour ozone standards for Montana apply only in ozone nonattainment areas that predate the 8-hour federal standard. However, there are no such areas currently in the state.
b Federal violation if the 3-year average of the 98™ percentile of the daily maximum 1-hour averages exceeds the standard at a monitoring station
¢ State violation if the standard is exceeded more than once during any 12 consecutive months
d Federal violation if the 3-year average of the 99" percentile of the daily maximum 1-hour averages exceeds the standard at a monitoring station
¢ State violation if the standard is exceeded more than 18 times in any 12 consecutive months
98™ percentile of 1-hour measurements listed
9 Second maximum 8-hour measurement is listed, exceedance if the standard is exceeded more than once per year.
h Values listed are the 98" percentile of 1-hour values for the federal standard, and second maximum 1-hour measurement for state standard not to be exceeded more than once per year.
"Values listed are calendar year averages as reported for that station.
I'Values listed are the 99™ percentile of 1-hour values for the federal standard, which approximately equals 18 occurrences per 12 months of 1-hour values for the state standard.
kKValues listed are the second highest 3-hour measurement for the federal standard not to be exceeded more than once per year.
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Table 3.2-4
Historical Regional Trends, Particulate Criteria Pollutants, 2012-2016

Basis and Monitored PMaio, 24-Hour PMao, Annual PMao, 24-Hour PMao, Annual PMz2s, 24-Hour PMz2s, 24-Hour PMz2s, 24-Hour PMz2s, 24-Hour PMzs, Annual PMzs, Annual PMzs, Annual PMzs, Annual

Year? Primary and Secondary Primary and Secondary Primary Primary Primary Primary Primary Primary Primary Primary

Secondary Secondary

Monitoring Station Lewistown Lewistown Butte-Greeley School |Butte-Greeley School Sieben Flats Lewistown Helena-Rossiter | Butte-Greeley School Sieben Flats Lewistown Helena-Rossiter | Butte-Greeley School
NAAQS Standard 150 pg/m?3 NA 150 pg/m?3 NA 35 ug/ms® 35 pg/ms3® 35 pg/m3® 35 ug/m3® 12 pg/m?3 12 pg/m?3 12 pg/md 12 pg/md
MAAQS Standard 150 pg/m? 50 pg/m? 150 pg/m? 50 pg/m? NA NA NA NA NA NA NA NA

Exceedance Criterion

Not more than once
per calendar year ©

3-year mean of 24-
hour averages ¢

Not more than once per
calendar year ©

3-year mean of 24-
hour averages ¢

See footnotes
indicated above ©

See footnotes
indicated above ©

See footnotes
indicated above ©

See footnotes
indicated above ¢

3-year running
average of annual

3-year running
average of annual

3-year running
average of annual

3-year running
average of annual

means means means means
2012 20 5.0 136 27.8 20.8 10.0 27.8 47.9 49 2.6 8.5 11.4
2013 37 7.8 77 22.1 10.3 10.5 24.4 34.8 3.6 3.6 7.2 10.3
2014 ¢ 37 7.4 57 20.3 9.5 15.8 23.7 38.2 2.3 4.3 6.7 8.3
20159 93 9.1 115 19.3 48.4 40.1 37.3 36.9 4.5 5.7 8.2 10.1
2016 45 9.3 51 17.0 10.2 13.6 26.0 23.2 2.2 3.7 6.4 7.7
Meeting standards? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Sources: USEPA 2018d, Air Quality System Data; See Table 3.2-3 for the descriptions of the individual stations.
ug/m® = microgram per cubic meter; MAAQS = Montana Ambient Air Quality Standards; NA = no applicable standards; NAAQS = National Ambient Air Quality Standards; PM = particulate matter; PM,s = particulate matter less than or equal to 2.5 microns in
diameter; PMjo = particulate matter less than or equal to 10 microns in diameter

Notes:

2 Basis for data comparisons are the federal and state ambient air quality standards.

b Federal violation if the 3-year average of the 98™ percentile of the 24-hour averages exceeds the standard

¢ Second maximum reading shown; an exceedance occurs if the standard is exceeded more than once per year.
4 Annual mean of 24-hour measurements is listed; state exceedance occurs if the 3-year running average of these means exceeds the standard.
¢ Annual 98" percentile of the 24-hour averages is listed; a federal exceedance occurs if the 3-year average of the 98™ percentile of the 24-hour averages exceeds the standard.
f Annual mean of 24-hour measurements is listed; a federal exceedance occurs if the 3-year running average of these means exceeds the standard.
9 DEQ has submitted exceptional events data for two years in which the monitored 24-hour average PM.s was higher than the standard. The area is in attainment of the standard after non-representative exceptional events data is excluded.

Table 3.2-5
State or Local Air Monitoring Stations Operating in the Region of the Project Site
Site ID Code |Location North Latitude West Longitude| Monitor Elevation,| Approximate Distance and Criteria Pollutant Criteria Pollutant Criteria Pollutant Criteria Pollutant Criteria Pollutant Criteria Pollutant
(degrees) (degrees) feet| Direction to Project Site Monitors for Monitors for Monitors for Monitors for Monitors for Monitors for
O3 NO2 SOz CcO PM1o PMzs
30-049-0004 |Sieben Flats 46.85049 -111.98727 3,918 54 miles WNW X No X X No X
30-027-0006  |Lewistown 47.04854 -109.45532 4,110 70 miles NW X X No No X X
30-093-0005 |Butte-Greeley School 46.00240 -112.50089 5,518 88 miles SW No No No No X X
30-049-00026 |Helena-Rossiter 46.6588 -112.0131 3,737 53 miles W No No No No No X

Source: USEPA 2018d
CO = carbon monoxide; ID = identification; No = no monitors present for this pollutant; NO, = nitrogen dioxide; NW = northwest; O3 = 0zone; PM, s = particulate matter less than or equal to 2.5 microns in diameter; PMjo = particulate matter less than or equal to 10
microns in diameter; SO, = sulfur dioxide; SW = southwest; W = west; WNW = west-northwest; X = monitors present for this pollutant
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During airborne transport, NOXx react with moisture and oxygen in the atmosphere to form nitric
acid, nitrates (NOs-), and NOz. Similarly, SOz reacts to form sulfuric acid, sulfates (SO4=), and
sulfites (SOs). Most of these chemicals are soluble in water, and would add to the sulfur and
nitrogen loading in surface waters. Other toxic inorganic pollutants that can contribute to
atmospheric deposition impacts include toxic metals such as aluminum, antimony, arsenic,
beryllium, boron, cadmium, chromium, cobalt, copper, lead, manganese, mercury, molybdenum,
nickel, silver, selenium, and zinc. Some of these pollutants are carcinogenic, along with organic
airborne pollutants that can include polychlorinated biphenyls and polycyclic aromatic
hydrocarbons (PAH), both of which are generally carcinogenic.

There are sparse data resources for deposition in the region of the Project. The closest atmospheric
deposition site to the Project area is the National Atmospheric Deposition Program site near Helena,
approximately 40 miles west. At that location between 2012 and 2016, total annual sulfate
deposition averaged 0.00021 Ib per acre, and ranged between 0.00016 and 0.00025 Ib per acre.
Total annual inorganic nitrogen deposition for that same period averaged 0.00023 Ib per acre, and
ranged between 0.00015 and 0.00028 Ib per acre (NADP 2018).

Regional haze is generally observed as impairment of visibility across the landscape. In general, it is
caused by multiple sources and activities that emit fine particles and chemical precursors of haze
and that are distributed across a broad geographic area. Fine PM and condensed aerosols including
sulfates, nitrates, organic carbon, elemental carbon, and soil dust impair visibility by scattering and
absorbing sunlight. These phenomena reduce the “visual range,” which is a measure of atmospheric
clarity. The IMPROVE (Interagency Monitoring of Protected Visual Environments) monitoring
network in Class | areas collects aerosol samples at monitors throughout the country. The data serve
to establish baseline visibility conditions and to track changes over time, helping scientists
understand the causes of haze and trends in visibility (CIRA 2011).

Absent anthropogenic (caused by human activity) air pollution, maximum natural visual range in
the western United States is about 120 miles and about 80 miles in the Eastern United States.
Sulfates, including ammonium sulfate, comprise about 70 percent of visibility impacts in the East
and about 30 percent in the West. Due to photochemistry, the visibility impacts of nitrates tend to be
highest during the winter (less sunlight) and lowest during the summer (more sunlight)

(CIRA 1999).

Visibility in the vicinity of the Project site is usually high, except during times of forest fires or
controlled burning. The University of Montana provides an interactive website with information on
federal wilderness areas in Montana (UMT 2018). Three U.S. Forest Service designated wilderness
areas are within 60 miles of the Project site: Gates of the Mountains (34 miles west), Lee Metcalf
(56 miles south-southwest), and Absaroka-Beartooth (50 miles south). Visibility data is available
from an IMPROVE station that operates in the Gates of the Mountains Wilderness Area, which is
the closest Class 1 area to the Project site. The most recently available IMPROVE data for the
period 2011-2015 show improvement in visibility at Gates of the Mountains reflected in a reduction
in average deciview levels for the clearest days of 65 percent, compared to baseline conditions in
2000-2004. The haziest days at Gates of the Mountains exhibited an increase of 3 percent in average
deciview levels over the same time span. Overall, visibility conditions in the western Montana
wilderness areas were reported to be improving (DEQ 2017).
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3.2.4. Environmental Consequences

Environmental consequences related to air quality are generally evaluated by comparison to
objective standards, as discussed in this section. The assessment of potential air quality impacts
relies on a quantification of the emissions from the construction and operations phases of the
Proposed Action. Estimated mining and processing emissions are presented in detail in the
application for an MAQP, based on projected maximum levels of construction and copper
production (Tintina 2018).

For the criteria pollutants, the DEQ application also describes the results of dispersion modeling
analyses that demonstrate conformance with ambient air standards. In addition to criteria pollutants,
estimated future emissions of non-criteria HAPs are based on maximum operation of diesel-fueled
vehicles and stationary engines.

This review of environmental consequences includes air dispersion modeling results that consider
the impacts due to fugitive dust on natural resources. A related area of this evaluation is
examination of possible dust transport impacts on the Smith River basin.

3.2.4.1. No Action Alternative

With respect to air quality, the No Action Alternative is the baseline upon which potential impacts
of Project sources can be measured. Under the No Action Alternative, DEQ would not approve the
Proponent’s MOP Application (Tintina 2017), and the mine and processing plant described in the
application for an MAQP would not be constructed. The No Action Alternative recognizes that the
Proponent could continue any surface exploration activities at the Project site under its Exploration
License No. 00710. The operations within the Project site would not exceed the current level, which
corresponds to the potential for air emissions related to the permitted exploratory activities.

3.2.4.2. Proposed Action

Under the Proposed Action, the Proponent plans to mine copper-enriched rock from the upper and
lower Johnny Lee Deposit mining zones, which would involve a variety of sources of air pollutant
emissions. Total surface disturbance required for construction and operations of all mine-related
facilities, which in part defines the level of Project emissions, comprises approximately 311 acres.
The northwest sector of the mine property area would contain mine ventilation raises, from which
emissions from underground activities would be released. The southern property sector would
contain the mine surface operations and air emission sources including the mine portal, milling, and
material processing facilities, two emergency backup RICE generators, a CTF, and material
stockpiles.

Different air emission sources are related to mine construction and operations phases. The expected
life of the mine is approximately 19 years including a 2-year development phase consisting of
construction and development mining, approximately 13 years of active mine operations and
milling, and 4 years of reclamation and closure. Mining would occur at a rate of approximately

1.3 million tpy or roughly 3,640 tons per day of copper-enriched rock averaged over the life of the
mine. During the development phase, waste rock could be processed up to 6,000 tons per day. The
air emissions are proportional to ore production rates, and relevant control measures differ for the
Project phases, as described in the following sections.
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Air Quality Permitting

The Proponent has applied for a new MAQP, pursuant to major source Title V requirements,
following the procedures prescribed by DEQ. Under federal and Montana regulations, fugitive
emissions for mines are not included in determining applicability of Title V permitting. The new
MAQP must be obtained before starting construction at the site, and would specify the applicable
state and federal air quality requirements. The issuance of the MAQP demonstrates that the
operating facility would not exceed state or federal ambient air quality standards. Within 12 months
after commencing operations, the Proponent would be required to submit an application for a Title
V Operating Permit. The conditions in the MAQP would specify the monitoring, recordkeeping,
and reporting requirements that apply to the Project.

The regulated air pollutants that would be emitted from the Project would include:
e NOx

e PM

e PMuo
o PMa2s
e SO2

¢ VOCs
e« CO

e HAP

e *GHG expressed as CO2ze

The sources identified for inclusion in the MAQP are listed as criteria pollutant point sources and
fugitive particulate sources in Table 3.2-6 and Table 3.2-7, respectively. By including both
construction and operations phase emission units in the MAQP would allow flexibility during the
transition between construction and copper production activities. Contracted equipment may be on
site during construction and operations, such as a temporary construction crusher or a temporary
concrete batch plant, but associated permitting would be the responsibility of that particular
contractor. As part of the process to transfer temporary operations onto the site, the required agency
notifications would be submitted for the permitted equipment.

3 Greenhouse Gases (GHG) are federally regulated pollutants that will be emitted by some Project sources, but levels are
expected to be below thresholds for regulatory requirements, including mandatory annual reporting.
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Table 3.2-6
Roster of Proposed Action Stationary Point Sources
Source |Name Constr.| Oper. PM PMio PMas SO2| NOx CO VOC
ID Phase 2 | Phase ° tpy tpy tpy tpy tpy tpy tpy
P1 250 tph Portable conical crusher X N/A 1.31 0.59 0.11 -- -- -- --
P2 325 hp Portable diesel engine/generator X N/A 0.47 0.47 0.47 0.17| 9.36 8.19 3.52
P3 2 Portable screens (400 tph each) X N/A 7.71 2.59 0.18 - -- -- --
P4 131 hp Portable diesel engine/generator X N/A 0.28 0.28 0.28 0.07| 3.77 4.72 1.42
P5 545 kW/914 hp Portable diesel X X 1.32 1.32 1.32 0.49| 42.10 23.02 9.88
engine/generator
P6 320 kW/536 hp Portable diesel X X 0.77 0.77 0.77 0.03| 15.45 13.52 5.80
engine/generator
P7 2 1000 kW/1675 hp Diesel emergency N/A X 0.28 0.28 0.28 0.10| 8.81 4.82 2.07
generator
P8 100 hp Diesel engine/generator — N/A X 0.02 0.02 0.02 <0.005 0.19 0.21 0.06
emergency evacuation hoists
P9 50 hp Diesel fire pump — emergency X X 0.01 0.01 0.01 <| 0.10 0.10 0.03
0.0
05
P10A |23 MMBtu/hr Propane-fired heater — N/A X 0.45 0.45 0.45 0.03| 8.33 4.80 0.64
intake vent for upper copper zone
P10B |52 MMBtu/hr Propane-fired heater — N/A X 1.01 1.01 1.01 0.08| 18.83 10.86 1.45
intake vent lower copper zone
P11 3 Temporary diesel heaters at portal (1.2 X N/A 0.05 0.05 0.05 0.08| 0.75 0.19 0.02
MMBtu/hr total)
P12 3,640 tpd jaw crusher N/A X 3.19 3.19 3.19 - - - -
P13A | Mill Building (mill, lime storage, etc.) N/A X 0.19 0.19 0.19 -- -- -- --
P13B | Mill Building (lime area/slurry mix tank) | N/A X 1.24 1.24 1.24 - -- -- --
P14 Surge bin discharge N/A X 1.88 1.88 1.88 - -- -- --
P15 Water treatment plant lime area N/A X 1.24 1.24 1.24 -- -- -- --
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Source |Name Constr. | Oper. PM PMio PM_s SO,| NOx (6{0) VOC

ID Phase 2 | Phase ° tpy tpy tpy tpy tpy tpy tpy

P16A |Backfill Plant cement/fly ash hopper X X 0.23 0.23 0.23 -- -- -- --

P16B |Backfill Plant cement/fly ash silo X X 0.45 0.45 0.45 -- -- -- --

P17 4 Portable diesel engine/generator (400 X X 1.15 1.15 1.15 0.21| 13.54 14.40 4.33
hp total)

P18 Air Compressor - 275 hp diesel engine X N/A 0.40 0.40 0.40 0.15| 7.92 6.93 2.98

F26 14-hp Portable diesel-powered light X X 1.48 1.48 1.48 0.008| 20.91 4,51 1.67
plants (11 Constr., 4 Oper.)

F27 500 gal Gasoline storage tank X X 0.07

F28 Temp. LPG-fired heaters (37.8 X X 1.27 1.27 1.27 0.10| 23.57 13.60 1.81
MMBtu/hr total) (9 Constr., 3 Oper.)

UG ANFO underground explosive X X 0.11 0.06| <0.005 155 13.19 51.97 --
TOTAL POINT SOURCES 26.49 20.60 17.65 3.07| 186.82| 161.83 35.74

Source: Tintina 2018

Dashes “---" indicate that a specific pollutant is not emitted from that source; ANFO = ammonium nitrate/fuel oil (explosive); CO = carbon monoxide; Constr. =
Construction; gal = gallon; hp = horsepower; kW = kilowatt; LPG = liquefied petroleum gas; MMBtu = million British thermal units; N/A indicates a given
source is not present in the construction or operations phase; NOx = nitrogen oxides; Oper. = Operations; PM = particulate matter; PM,s = PM less than 2.5
microns diameter; PM1o — PM less than 10 microns diameter; SO, = sulfur dioxide; Temp. = temporary; tpd = tons per day; tph = tons per hour; tpy = tons per

year; VOC
Notes:

2 The period of construction phase emissions is defined as mine operating Years 0 through 2.
b The period of operations phase emissions is defined as mine operating Years 2 through 16.

= volatile organic compounds
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Table 3.2-7
Roster of Proposed Action Fugitive Dust Sources

ID Name Constr. Oper. PM PMy PM; 5

Phase Phase tpy tpy tpy
F1 Road dust, mine operating year 0 to 1 X N/A 152.70 38.92 3.90
F2 Road dust, operating Year 1 to 2 X N/A 56.42 14.38 144
F3 Road dust, operating Year 2 to 15, annual average N/A X 17.79 4.53 0.45
F4 Road dust, operating Year 16 and 17, annual average N/A X 73.80 18.81 1.88
F5 Road dust, operating Year 18 N/A X 11.68 2.98 0.30
F6 Material transfer to temporary stockpile, operating Year 0 to 1.5 X N/A 3.13 0.91 0.30
F7 Temporary construction stockpile X N/A 0.36 0.18 0.03
F8 Embankment construction, operating Year 0 to 1.5 X N/A 3.13 0.91 0.30
F9 Backfill, NCWR embankment material to CTF, operating Year 16 to 18 N/A X 1.78 0.52 0.17
F10 Material transfer to south stockpile, operating Year 0 to 1 X N/A 1.49 043 0.14
F11 Excess reclamation stockpile (south) X X 0.08 0.04 0.01
F12 Material transfer from south stockpile, operating Year 16 to 17 N/A X 1.49 0.43 0.14
F13 Material transfer to north stockpile, operating Year 0 to 1 X N/A 2.13 0.62 0.20
F14 Excess reclamation stockpile (north) X X 0.17 0.08 0.01
F15 Material transfer from north stockpile, operating Year 16 to 18 N/A X 0.82 0.24 0.08
F16 Soil removal and stockpiling, operating Year 0 to 1 X N/A 4.99 1.45 0.47
F17 Topsoil pile X X 0.08 0.04 0.01
F18 Subsoil pile X X 0.44 0.22 0.03
F19 Soil return, operating Year 16 to 18 N/A X 4.17 121 0.39
F20 Copper-enriched rock drop to stockpile, operating Year 2 to 3 X N/A 0.16 0.06 0.06
F21 Copper-enriched rock stockpile (mill feed) N/A X <0.005 <0.005 <0.001
F22 Waste rock drop at WRS Pad, operating Year 0 to 1.5, at CTF, operating X X 0.87 0.35 0.35

Year 1.5t0 4, and 8

F23 Temporary WRS X N/A 0.019 0.010 0.001
F24 Waste rock transfer from WRS to CTF, operating Year 2 to 3 X N/A 1.39 0.56 0.56
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ID Name Constr. Oper. PM PMy PM;5s
Phase Phase tpy tpy tpy

F25 WRS pad reclamation, operating Year 3 N/A X 1.65 0.48 0.16
F29 Road dust, construction access road, Year 0-2 average X N/A 0.90 0.23 0.02
F30 Road dust, main access road, Year 2-15 average X X 102.19 26.05 2.61
IEUL Diesel storage tanks (250 gal, 500 gal, 10,000 gal) X X -- ---
TOTAL FUGITIVE PARTICULATE SOURCES 340.77 88.38 11.38

Source: Tintina 2018

Dashes “---

" indicate that a specific pollutant is not emitted from that source; Constr. = Construction; CTF = Cemented Tailings Facility; gal = gallon; N/A

indicates a given source is not present in the construction or operations phase; NCWR = Non-Contact Water Reservoir; Oper. = Operations; PM = particulate
matter; PM2s = PM less than 2.5 microns diameter; PMyo = PM less than 10 microns diameter; tpy = tons per year; WRS = waste rock storage

Notes:

2 The period of construction phase emissions is defined as mine operating Years 0 through 2.
® The period of operations phase emissions is defined as mine operating Years 2 through 16.
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Mine Construction Phase Emission Sources

As listed in Tables 3.2-6 and 3.2-7, sources that comprise the mine construction activities are
temporary engine-driven generators, portable conical crusher and screens, temporary diesel-fired
heaters, and an engine-driven air compressor. Point sources such as diesel-engine-driven
generators and propane heaters emit primarily the pollutants PM1o, CO, and NOx. These sources
were included as discrete point sources in the dispersion modeling supporting the air permitting
for the Project. The fugitive sources related to mine construction would be haul, access, and
construction road dust from vehicle travel during the first 2 mine operating years, earth-moving
equipment, material transferred and stored in several temporary construction stockpiles, top soil
and subsoil piles, and WRS piles. The use of ammonium nitrate/fuel oil (ANFO) explosives
underground is also considered a mine construction phase source. Annual emissions for these
sources are listed in Tables 3.2-6 and 3.2-7, based on emission calculation methods summarized
in the following Project Air Emission Inventory section.

Some construction phase emissions listed in Tables 3.2-6 and 3.2-7 would be slightly higher due
to construction of the planned TWSP, an activity that is not explicitly included in the tabulated
emission estimates. The added emissions would consist of PM during earthmoving to construct
the impoundment and surrounding berm enclosure. These particulate emission increases (PM1o)
are estimated at less than 1 ton per year. This small increase does not significantly impact the
modeling results in comparison to the PMzio 24-hour ambient air quality standard, which was
previously modeled at 80 percent of the standard. This change would result in a less than

1 percent increase in the modeled 24-hour PMio results. Therefore, the minor PMio emissions
increase associated with the TWSP construction does not materially change the modeled

PM1o 24-hour concentration. Further, these emissions would be transient in nature, and would
not extend into the operations phase of the Project.

Future waste rock from ongoing mine development would be placed into the CTF along with the
mill tailings. A temporary WRS facility would be constructed between the mine portal and the
Mill Building to receive waste rock generated until construction of the CTF is completed. These
material transfer activities represent fugitive dust emissions that were estimated and included in
the dispersion modeling to characterize the potential impacts from the Project.

Operations Phase Surface Operation Emission Sources

The point sources for the operations phase, generally beyond operating Year 2, include many of
the same sources that would be used during mine construction. Operations phase emission
sources are listed in Tables 3.2-6 and 3.2-7, for point and fugitive sources, respectively. Added
sources beyond the construction phase would consist of portable and stationary engine-driven
generators, two propane-fired heaters for intake vent air, the primary jaw crusher system, and the
Mill Building sources described in a preceding section. For years beyond Year 2, these
operations phase sources were incorporated in the 2018 air dispersion modeling performed to
support the air quality analysis.
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As part of the overall dust mitigation for the Project, permanent processing facilities would have
enclosed conveyors, or conveyors enclosed within buildings, and high-efficiency dust collectors
to minimize particulate emissions. The Mill Building and mill area would contain the following
processes: grinding, flotation, regrinding, concentrate dewatering and handling, reagent handling,
paste backfill mixing, and tailings thickening. A dust collection system would capture fugitive
dust from various areas inside the Mill Building, but generally, the fine milling and separation
steps are wet processes and require little dust collection. Temporary crushers and portable
screens would use enclosures and water sprays for dust control.

Two permanent, RICE emergency backup generators would be located near the Mill Building
and would be available in the event of a power outage during the operations phase. Other smaller
portable engine-driven generators would be installed at various locations across the site during
mine and facility construction activities.

A paste plant in the mill complex would mix fine-grained tailings from the milling process with a
binder (the binder is a combination of cement and fly ash) for deposition both underground and
in the CTF. Dust sources included in the paste plant would be controlled by enclosed conveyors
and dust collectors. The use of cemented tailings inhibits dust formation from the tailings
impoundment, and provides added surface crust strength.

Minimal PM emissions would result from fine ore grinding and concentrate loadout activities.
Ore grinding operations at the semi-autogenous grinder (SAG) in the Mill Building would be
fully enclosed and wet; therefore, the mill would not be a source of air emissions. Moist
concentrates would be stored at the loadout inside an enclosed building with truck access. The
facility would be covered to substantially eliminate fugitive dust emissions. The mitigation
measures for air emissions described in the MOP Application (Tintina 2017) provide several
methods associated with loadout activities, which would be effective in minimizing emissions.

Five main material stockpiles would be used for reclamation material (excavated bedrock, two
stockpiles), topsoil, subsoil, and temporary construction material. Stockpiles would be wind-
fenced and/or treated with water or chemical dust suppressants as necessary to maintain
compliance with reasonable precautions requirements. Soil and subsoil stockpiles would be
revegetated in place prior to their use in mine closure.

Underground Operations Emission Sources

Four 16-foot diameter raises (surface vents), which are considered air emission point sources,
would be constructed from the mining zones to the surface to provide ventilation of the
underground operations. These airways clear fumes from blasting and diesel equipment and also
provide fresh air to the underground work areas. The entire Project would use two intake
ventilation raises and two exhaust raises. The two exhaust raises, in addition to the portal,
constitute sources of air pollution from underground activities and are accounted for in the
modeling to support the MAQP application.

The underground vent raises include the two types of emissions described above and emissions
from the direct-fired, propane-fueled heaters. The vent heaters provide seasonal heat to the intake
vents and, as such, are limited in usage from October to April (212 days or 5,088 hours of
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operation per year). The vent heaters and blasting emissions are included in both potential
emissions estimates for permitting and regulatory applicability as well as their contributions to
the modeled vent emissions. Underground mobile source diesel equipment is exempt from
permitting but is included in the ambient air quality impacts analysis only as those emissions exit
through the vents.

Explosives, primarily ANFO, would be used for underground mining, and this operation would
result in the release of gaseous (NOz2, SO2, and CO) and particulate (PM, PM1o, and PM2s5)
emissions. ANFO is a common bulk industrial explosive mixture that accounts for roughly

80 percent of explosives used annually in North America. The mixture provides a reliable
explosive that is relatively easy to use, highly stable until detonation, and low in cost. While
blasting seemingly generates large amounts of dust, the operation occurs infrequently and is
confined to the underground mine areas; therefore, it would not be a significant contributor to
total annual emissions of PM1o and other pollutants.

Project Air Emissions Inventory

Criteria Pollutants

The emission factors for the criteria pollutant inventory used in this analysis were primarily
obtained from three sources:

e The USEPA document, Compilation of Air Pollutant Emission Factors, Volume 1: Stationary
Point and Area Sources (AP-42), Fifth Edition (USEPA 1996, 2008).

e Manufacturer’s specifications for control equipment.
e Regulatory requirements for emissions (for USEPA Tier 3 stationary engines, for example).

Surface and underground mobile source emissions were calculated based on engine category
data, manufacturer’s Tier 3 certifications, MOBILEG (a USEPA mobile source emissions
estimation tool), and engineering estimates where appropriate. Sulfur content in diesel fuel was
based on current regulatory specification of 15 parts per million (ppm) maximum sulfur content,
which became effective in 2007. Emissions for stationary engines were based on the estimated
daily operating schedule of each piece of equipment and the USEPA NONROAD estimation tool
for non-road equipment emissions (USEPA 2008). The results of the emission calculations for
each permitted source are tabulated in Tables 3.2-6 and 3.2-7. More details for the emission
inventory calculations are provided in the application for the MAQP (Tintina 2018).

For each fugitive emission source, the year in which emissions are highest (i.e., the year in which
the most material is moved) is the year used for emissions estimates that were modeled across
the entire period during which the emission activity would occur. The emissions for underground
mobile sources were calculated to quantify emissions exiting from the portal and two exhaust
raises, which are relevant for the ambient air quality modeling. Fugitive particulate emissions
from mobile sources movement in the underground mine would be negligible due to the high
moisture content of traveled surfaces underground, low air circulation speeds underground, and
containment in the mine itself.
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Hazardous Air Pollutants

Total HAPs emissions resulting from diesel fuel combustion are considered fugitive sources, and
consist of surface and underground mobile sources, as well as stationary and portable engine-
driven equipment. Fuel economy and compliance with appropriate USEPA Tier emissions
performance for these engines would reduce HAP emissions.

The maximum fuel consumption rate during the peak operating Years 4 through 13 as provided
by the Proponent would be 2,210 gallons of diesel used per day. Overall HAP emissions for
mobile sources are estimated using this maximum diesel fuel consumption rate and the emission
factor for total HAPs from published USEPA values pertaining to gasoline and diesel industrial
engines (USEPA 1996). On this basis, total HAP emissions from mobile sources are estimated to
be 0.37 tpy (Tintina 2018).*

In addition to mobile source HAP emissions, trace metals are present in ore, tailings, and
concentrate. During mining, handling, and processing of these materials, emissions of these
metals, some of which are identified as HAPs, may occur as a fraction of the PM emitted from
these operations. The primary trace metals found in the Project site solids are arsenic, cadmium,
copper, lead, and zinc (copper and zinc are not included on USEPA’s HAPs list under Section
112 of the Clean Air Act). The regional soil Background Threshold Values from DEQ for
arsenic, cadmium, and lead are 22.5, 0.7, and 29.8 mg/kg, respectively, so that total regional
background for these metals is 53 mg/kg. Conservatively assuming the soils at the Project site
were twice as high as the Background Threshold Values, this corresponds to a total of

106 mg/kg, equivalent to 0.212 Ib/ton of the three toxic metals. On this basis, the estimated total
toxic metals emissions are 0.03 tpy (Tintina 2018).°

As a result, the total estimated amount of HAPs emitted from the fuel and ore processing would
be 0.40 tpy. At this level, the Project would be classified by DEQ as a minor or “area source”
with respect to HAPs.

Air Emission Mitigation Measures

Montana air regulations (ARM 17.8.752) require that new or modified sources implement the
maximum degree of air pollution reduction that is technically and economically available and
feasible. This level of emissions reduction is referred to in regulatory terms as “best available
control technology” (BACT) and is a case-by-case agency decision that considers energy,
environment, and economic impacts. Achieving a BACT emission level can require either add-
on control equipment or modifications to production processes depending on the emissions
source. It may also involve a process design, work practice, operational standard, or addition of

# The amount of fuel used each year was converted from a gal/yr basis to an MMBtu/yr basis using a diesel heat
content of 0.137 MMBtu/gal (EPA 1996). The resulting annual heat input to diesel engines is:

Fuel usage operating Years 4-13 = 806,384 gal/yr x (0.137 MMBtu/gal) = 110,474 MMBtu/yr

Total HAP emissions = (110,474 MMBtu/yr x 0.0067 Ib HAP/MMBtu)/2000 Ib/ton = 0.37 tons/yr

° Taking the product of the factor 0.212 Ib metals/ton emitted with the amount of particulate emitted site-wide would be
(both construction and operations phases, point/fugitive combined):
Total toxic metals emissions = (0.212 Ib/ton x 320 tons of particulate emitted/yr)/2000 Ib/ton = 0.33 tons/yr
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control equipment. In addition to BACT measures, the Proponent would implement a range of
dust emission mitigation measures that would reduce emissions from fugitive dust sources.

Surface Mine Operations and Material Handling

As described in the MAQP application, the Proponent would operate all equipment to provide
for maximum air pollution control for which it was designed (Tintina 2018). The mitigation
measures for process and fugitive sources have been described in a prior section for the
individual PM that are included in the MAQP for the Project.

Contemporaneous reclamation of disturbances would be a priority during the mine construction
phase to reduce the potential for fugitive dust. Surface disturbances related to cut and fill slopes
associated with roads, ditches, embankment faces, and the disturbed perimeter of facility
footprints would be reclaimed immediately where possible after final grades have been
established (Tintina 2017). Reclamation includes grading, slope stabilization, drainage control,
topsoil and subsoil placement, and seeding. Based on requirements in the DEQ Air Operating
Permit, these reclaimed areas would need to be fully revegetated within two years following
construction, and these areas would no longer generate windblown dust.

Temporary waste rock and life-of-mine, copper-enriched rock storage areas would be watered as
necessary to minimize dust while loading or unloading material. Dust control from the CTF is
not expected to be problematic because the material would be moist (20 percent) and would be
stabilized with cement additions to provide a non-flowable mass. Other components of the dust
control plan considered as reasonable precautions within the MAQP and presented as BACT
conditions include (Tintina 2017):

e Minimizing exposed soil areas to the extent possible by prompt revegetation of reclaimed
areas;

e Establishing temporary vegetation on inactive soil and subsoil stockpiles that would be in
place for 1 year or more;

e Minimizing drop heights to minimize dust production from material transfer;

e Using water and chemical dust suppression products to stabilize access and trucking road
surfaces (with additional water application during dry periods); and

e Covering/enclosing conveyor belts.

Underground Explosives

Explosives used for underground mining would result in the release of gaseous (NO2, SO, and
CO) and particulate (PM, PM1o, and PM2.5) emissions. Because the imposition of an emission
standard is infeasible for this operation, the Proponent has proposed that BACT for reducing
blasting emissions is a set of work practices involving proper blasting techniques, proper
explosive and application of explosives, and the use of best operating practices (Tintina 2018):

e Optimize drill-hole size. Optimizing drill-hole size would result in effective blasting and
reduce the number of blasts needed to achieve the desired impact.

March 2019 3.2-27



Draft Environmental Impact Statement Chapter 3
Black Butte Copper Project Affected Environment and Environmental Consequences

e Optimize drill hole placement and utilization of sequential detonation. Optimizing drill hole
placement would ensure that all material is successfully detonated, and additional explosives
are not needed in order to achieve complete fragmentation.

e Optimize usage of explosives. Proper usage of explosives prevents the detonation of
unnecessary, excess explosives and resulting excess emissions.

e Mine planning practices such that blasting conducted in a manner that prevents overshooting
and minimizes the area to be blasted.

Mine and Facility Roadways

Particulate emissions from fugitive road dust would result from vehicle and equipment travel on
roadways within the Project site. A large portion of the traffic on unpaved mine roads would
consist of haul trucks and other heavy machinery that tend to degrade road surfaces.
Consequently, surface improvement control techniques using asphaltic concrete are both
economically impractical and potentially hazardous.

A combination of surface treatments and vehicle restrictions are proposed to reduce fugitive road
dust emissions. The primary measures would be water treatment for all mine roads and along the
side berms of mine roads, with chemical dust suppressants considered as necessary (particularly
on high traffic areas near private ranch buildings). Water sprays applied several times daily
would increase the moisture content of mine surface material to promote conglomerate particles
and to reduce the likelihood of fine dust becoming airborne. Further vehicle restrictions, such as
limiting vehicle speed, would be also be enforced as necessary to control fugitive emissions from
mine access road travel (Tintina 2017, 2018).

Fuel-Combustion Equipment

Proposed emission controls for fuel-combustion equipment would meet or exceed BACT
emission levels. For the Project, proper design and implementation of good combustion practices
for the two propane-fired vent heaters and temporary portable propane and diesel-fired heaters
was identified as BACT for NOx, CO, and VOC. Review of additional add-on controls, such as
selective catalytic reduction (SCR) indicated that such controls would be cost-prohibitive for the
relatively small heaters. The proposed BACT conforms to previous BACT determinations made
by DEQ (Tintina 2018).

The Proponent is proposing to use a variety of diesel engines/generators from light plants
powered by 14 horsepower (hp) diesel engines to 1,000-kilowatt emergency backup generators.
These are subject to USEPA non-road engine standards, as described in 40 CFR 89 and/or 1039,
as well as NSPS Subpart 1111 for RICE (see Section 3.2.1, Regulatory Framework for air quality).
The proposed BACT conforms to previous BACT determinations made by DEQ for similar-
sized diesel engines. With respect to using the most recent (and lowest emitting) engines
available, NSPS regulations (40 CFR 60.4208) require owners and operators to install recently
manufactured engines that meet the non-road engine standards.
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Ambient Air Dispersion Modeling Analysis Results

Montana’s air quality rules require an applicant for a stationary source air quality permit to
demonstrate compliance with ambient air quality standards designed to limit environmental
impacts from air pollution emissions. For the Project, the proposed emission levels warranted a
demonstration of compliance with ambient standards using approved air dispersion modeling
techniques.

The air dispersion analysis methodology was designed in accordance with the State of Montana
“Modeling Guidance for Air Quality Permit Applications” (DEQ 2007) and federal modeling
guidelines provided in Appendix W, 40 CFR 51, “Revisions to the Guideline on Air Quality
Models” (USEPA 2017). Ambient background concentrations were added to modeled
concentrations for the Project to obtain total concentration impacts for comparison to the
NAAQS and MAAQS. Complete details regarding the model analysis methods and model inputs
are provided in the modeling discussion included in the MAQP application (Tintina 2018).

In summary, the model conservatively overestimates facility-wide emission rates by
simultaneously modeling the processes occurring during both the mine construction and
operations phases, even though many such sources would not occur at the same time. Certain
earthwork activities during mine construction would occur at different times throughout multiple
areas of the mine. The model overestimates these operations by assuming that the identified
earthmoving activities within the construction phase would occur simultaneously. Road dust
fugitive emissions have also been included in the model for haul road and access road traffic in
both construction and operations phases.

Total Modeled Impacts Compared to NAAQS

Monitored offsite background concentrations, combined with modeled Project impacts, were
used to provide a cumulative NAAQS air impact modeling analysis. Ambient background
concentrations are added to modeled impacts to demonstrate compliance with applicable
NAAQS and MAAQS. DEQ guidance indicates that if ambient monitoring does not exist on site,
then ambient data should be utilized from a monitoring station in an area of similar
characteristics of the modeling domain.

In this analysis, the Proponent used criteria pollutant background concentrations collected at the
Sieben Flats monitoring station and the Lewistown monitoring station, as summarized in

Table 3.2-8. The Sieben Flats station monitors background air quality to support scientific
research in public health, atmospheric science, and ecological science. The monitoring station
resides approximately 17.7 miles north-northeast of Helena, Montana, in an area of rural,
agricultural land characteristic to the region surrounding the Project site. Monitoring data from
the Sieben station was used for all criteria pollutants except for NO2. The Lewistown station
provides another set of monitoring data characteristic of the Project vicinity and this data set was
used for NO2 and PM1o background concentration values.
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Table 3.2-8
Selected Monitored Background Concentrations for NAAQS/MAAQS Analysis
N -
Pollutant Averaging Period Background C%ncentratlon Monitoring Station
(Hg/m°)
PMy,® 24-hour 30.3°¢ Lewistown
24-hour 10 Sieben Flats
PM,s ° -
Annual 25 Sieben Flats
SO, 1-hour 5.24 ‘ Sieben Flats
CoO 1-hour 09° Sieben Flats
1-hour ¢ Lewistown
NO, ZO.Z :
Annual 1 Lewistown

Source: Tintina 2018

pg/m® = microgram per cubic meter; CO = carbon monoxide; MAAQS = Montana Ambient Air Quality Standards;
NAAQS = National Ambient Air Quality Standards; NO; = nitrogen dioxide; PM,s = particulate matter less than
2.5 microns diameter; PM3o =particulate matter less than 10 microns diameter; ppb = parts per billion; SO = sulfur
dioxide

Notes:

2 NAAQS design values provided in 2017 Network Plan produced by Montana DEQ.

b Values exclude DEQ-defined exceptional events.

¢ NAAQS design values derived from EPA Monitoring Values Data Report.

d Concentration represents 2 ppb.

¢ Concentration represents 11 ppb.

f Concentration represents 0.5 ppb. Value not a regulatory calculated value. Internally calculated arithmetic mean
provided in 2017 Network Plan. This value is used in lieu of monitored NO, Annual NAAQS Design Value.

A summary of the maximum predicted single-location pollutant concentrations predicted by
modeling are shown in Table 3.2-9 (Tintina 2018). Applicable total impacts with the modeled
Project impacts added to the background concentration are compared in Table 3.2-9 to the
relevant ambient standards and indicate that the Project would comply with NAAQS and
MAAQS. The 1-hour average NO2 and SO2 modeling for the Project point sources was
performed to demonstrate compliance with the standards promulgated in 2011. The maximum
NO2 concentrations would occur in the mine construction phase, when generators would operate
24 hours/day for 365 days/year. The maximum SO2 concentration would occur during the
operations phase.

As indicated by this analysis, Project impacts related to emissions of CO, SOz, NO2, PM1o, and
PM2s do not cause or contribute to an exceedance of the relevant MAAQS and NAAQS.
Complete details of the refined modeling analysis and results are provided in the MAQP
application (Tintina 2018).

March 2019 3.2-30



Draft Environmental Impact Statement

Black Butte Copper Project

Chapter 3

Affected Environment and Environmental Consequences

Table 3.2-9
Comparison of Total Criteria Pollutant Impacts and Ambient Air Standards

Avg. Modeled Ambient
Pollutant Period Conc.| Background Conc.| NAAQS % off MAAQS % of
(ug/m3)| Conc. (ug/m3)|  (ug/m3)| (ug/m®)| NAAQS| (ug/m®)| MAAQS
PMy 24-hour 89.7°2 30.3 120 150 80% 150 80%
PM, < 24-hour 12.0° 10 22.0 35 63%| - -
' Annual 4.25° 2.5 6.75 12 56%| -] -
NO, 1-hr 131¢ 20.7 151.7 188 81% 564 36% °©
Annual 11.7°¢ 1 12.7 100 13% 94 13%
SO, 1-hr 58° 5.24 11.03 196 6% 1,309 1%
CO 1-hr 1,890 F 0.9 1,891 40,000 5% 26,450 %

Source: Tintina 2018

ug/m® = microgram per cubic meter; Avg. = averaging; CO = carbon monoxide; Conc. = concentration; hr = hour;
MAAQS = Montana ambient air quality standards; NAAQS = national ambient air quality standards; NO, =
nitrogen dioxide; PM_ s = particulate matter less than 2.5 microns diameter; PM1o =particulate matter less than
10 microns diameter; SO, = sulfur dioxide

Notes:

2 Modeled concentration is the high-6""-high modeled over a 5-year concatenated meteorological period.

b Modeled concentration is the high-8"-high modeled over a 5-year concatenated meteorological period.

¢ Modeled concentration is the highest annual average over the modeled 5-year period.

4 Modeled concentration is the high-8™-high modeled over a 5-year concatenated meteorological period.

¢ Modeled concentration is the high-4"-high modeled impact over a 5-year concatenated meteorological period.
High-2"-high concentration is 184 ug/m?® and was not included in the table. With the addition of the 20.7 ug/m?
background value, the ambient impact is 36 percent of the MAAQS.

f Modeled concentration is the high-2"%-high modeled over a 5-year concatenated meteorological period.

The impacts from 24-hour PM1o and 1-hour NO2 begin to approach the NAAQS or MAAQS,
with maximum levels amounting to 81 percent of the standards. However, it is important to note
the very conservative approach in modeling a scenario that is an over-estimation of realistic
short-term emissions from mine activity. The construction and operations phase activities were
modeled concurrently and the activities within each phase were modeled for the years with the
highest throughput or associated impacts. Additionally, the various construction activities and
operations of the full roster of portable generators were modeled as though occurring
simultaneously, rather than depicting the dynamic nature of the mine construction both spatially
and temporally. Even with this conservative emissions scenario, the modeling of mine processes
during the construction and operations phases were shown to not cause or contribute to an
exceedance of the relevant MAAQS and NAAQS.

The modeled PM2s impacts for the emergency generators were evaluated separately, as shown in
Table 3.2-10. The entire roster of criteria pollutants were modeled for the emergency generators,
only the 1-hour NO2 results were higher than the significant impact levels (SILs). Therefore,
predicted impacts would not contribute to NAAQS exceedances. Due to the unpredictable nature
of emergency operations, the potential fine particulate impacts for these generators were
modeled to simulate operation for 2 consecutive but arbitrary hours per day. This scenario
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provides an overestimation of emergency operations since it totals 728 hours of operation a year,
compared to the regulatory allowable schedule of 500 hours per year.

Table 3.2-10
Comparison of Emergency Generator Impacts to Ambient PM2s NAAQS
, Max. Modeled Background Ambient o
Pollutant ﬁ‘:ﬁ;%gmg Concentration | Concentration| Concentration l\é':;/\r%g N A:)QOS]:
(Hg/md) (Hg/md) (Hg/m?)
NO; 1-hour 139.262 20.7 15996 188 85%

Source: Tintina 2018

pg/m® = microgram per cubic meter; NAAQS = national ambient air quality standards; PM,s = particulate matter
less than 2.5 microns diameter

Note:

a Modeled concentration is the high-8th-high modeled over a 5-year concatenated met period

Hazardous Air Pollutant Impact Assessment

Total HAPs emissions for diesel fuel combustion were estimated for the Proposed Action, and
consist of surface and underground mobile sources, as well as stationary and portable engine-
driven equipment. Overall HAP emissions for mobile sources are estimated using this maximum
diesel fuel consumption rate, and published USEPA emission factors pertaining to gasoline and
diesel industrial engines (USEPA 1996). On this basis, total HAP emissions from mobile sources
are estimated to be up to 0.37 tpy, a very low level of HAP emissions.

Various metals would be present in ore, tailings, waste rock, concentrate, and road dust. Some of
the metals are considered HAPs. Among the toxic constituents may be arsenic, antimony,
cadmium, chromium, and lead. As presented in a prior section, the estimated emissions of toxic
metals from the Project sources are approximately 0.03 tpy. The Project is not explicitly required
by Montana air quality regulations (ARM 17.8 Subchapter 7) to assess human health risks from
HAP emissions. No Montana risk assessment guidance exists for this source type, so a full risk
assessment was beyond the scope of this analysis.

Visibility and Deposition Impacts

As discussed in the Section 3.2.3, Affected Environment, visibility in the vicinity of the Project
site is usually high, except during times of forest fires or controlled burning. Overall, visibility
conditions in the western Montana wilderness areas were reported to be improving (DEQ 2017).
The Project emissions of haze precursors (NOx, SOz, VOC) are well below the regulatory
thresholds for which an assessment of visibility impacts are required for new or modified
projects.

With respect to deposition, under the federal and Montana Clean Air Acts, impacts on vegetation
and wildlife are addressed under the secondary federal and Montana standards as defined in the
NAAQS and MAAQS. The secondary standards are “welfare standards” that, in some cases, are
less stringent than the primary “health-based standards.” Before issuance of an MAQP, the
applicant must demonstrate compliance with primary and secondary air quality standards. The
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criteria pollutant modeling analysis results presented in a prior section show compliance with the
primary/health based NAAQS and MAAQS.

The dispersion model results also demonstrate that a negligible level of PM would be conveyed
to the Smith River basin from point source and fugitive dust emission sources. As discussed in
more detail in the Smith River Assessment below, predicted concentrations are less than the
significant impact levels in the basin, and therefore well below the NAAQS or MAAQS that are
considered protective. Taken together, these results demonstrate that the Project would comply
with the secondary air quality standards listed in Table 3.2-1, which are considered protective of
agricultural resources and natural resources.

Visibility and chemical deposition impacts in nearby Class | areas are normally evaluated as part
of air quality permitting to obtain an Air Quality Operating Permit. The Gates of the Mountains
Class I area, located approximately 38 miles northwest of the Project site, is the closest Class |
area. As part of the DEQ permitting process, a modeling analysis was conducted to assess the
influences of prevailing winds and pollutant transport. A 5-year wind rose illustrating wind data
collected at the Project site is shown in Figure 3.2-1. As shown on the wind rose, winds from the
site blowing toward the northwest occur approximately 5 percent of the time. Winds from the
southeast and from the west are far more prevalent. This indicates that Project emissions would
tend to not be transported in the direction of the Gate of the Mountains.

Smith River Assessment

An analysis of air quality impacts within the Smith River basin was completed (Tintina 2018).
As shown in this section, the distribution of modeled concentrations can be compared to
stringent SILs used for PSD modeling assessments for PMio, and PM2s. The impacts of airborne
dust and fine particulates are of potential concern for the basin, due to fugitive mining sources
and venting of underground emissions. However, modeled concentrations were predicted to be
less than the regulatory SIL at all locations within the basin. As discussed in this section, a
negligible level of PM would be conveyed to the Smith River basin from point source and
fugitive dust emission sources.

Figures 3.2-2 and 3.2-3 illustrate the distribution of PM1o 24-hour and annual average
concentrations, respectively, in the area surrounding the Project site to the location of the Smith
River. The isopleth® lines of the same average concentration extent are plotted down to the
regulatory SIL, which are 5 pug/m? for the 24-hour average, and 1 pug/m? for the annual average.
Areas outside the largest isopleth envelope would have maximum predicted concentrations less
than the respective SIL. As shown in Figure 3.2-2, the highest 24-hour average concentrations
extend to approximately 8 miles from the Project area. The extent is greatest toward the west, but
that level does not approach the Smith River basin. Annual PMo results in Figure 3.2-3 are
more limited in extent, reaching less than 3 miles from the Project area.

® Model simulations using the AERMOD system produce diagrams that show the distribution of dispersed pollutants at
ground level. These diagrams, termed “isopleth maps,” depict the distributions as a series of overlaid irregular contours onto a
regional map. Isopleth maps somewhat resemble the impact of a topographic contour map, with outlines of the specific
concentration levels serving the similar purpose as outlines of specific ground elevation on a topographic map.
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Comparable results for fine particulates (PMzs) are shown in Figures 3.2-4 and 3.2-5, which
illustrate the distribution of PM2s 24-hour and annual average concentrations, respectively,
surrounding the Project site. The SILs are 1.2 pug/m? for the 24-hour average, and 0.3 pg/m? for
the annual average results. As shown in Figure 3.2-4, the highest 24-hour average concentrations
for fine particulates extend to approximately 4.3 miles from the Project area. The extent is
greatest toward the northwest, but that level does not approach the Smith River basin. Annual
PM2s results in Figure 3.2-5 are more limited in extent, reaching less than 2.5 km from the
Project area.

3.2.4.3. Agency Modified Alternative

The modifications identified would result in impacts similar to those described for the Proposed
Action, with the following exception. Additional air quality impacts are anticipated for the AMA
modifications to backfill additional mine workings with cemented tailings at the end of
operations. Air emissions in addition to those analyzed for the Proposed Action would occur to
produce approximately 106,971 cubic yards of cemented tailings to be placed as backfill within
the access tunnels and ventilation shafts. Air emissions for the AMA would be generated from
reclaiming, transport, and mill processing of the stockpiled ore and/or waste rock. The AMA
assumes that milling of stockpiled waste rock and ore, paste making, and backfilling would be
conducted in the same manner described for backfilling of the mined stopes in the Proposed
Action. Therefore, the additional air emissions resulting from this modification can be estimated
based on the emission inventory for the later years of mine and mill operation.

Air Emissions Assessment

To conservatively estimate that maximum air emissions for the modification to backfill
additional mine workings, it was assumed that the sources related to the production of cemented
tailings would remain in operation an additional six months after the projected end of the
operations. To characterize the added air emissions, several sources that were quantified in the
Air Quality Permit Application for the Proposed Action (Tintina 2018) were assumed
representative of the operations for this alternative:

e Material transfer from the North Stockpile;

e Material transfer from the South Stockpile;

e Haul traffic on existing mine roads from stockpiles to Mill;

e Fugitive windblown dust from Ore Rock Stockpile and Waste Rock Stockpile;
e Jaw Crusher Building, controlled by dust collector; and,

o Backfill Plant Cement/Fly Ash Hopper and Silo, controlled by dust collectors.
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For this AMA, the operations and air emissions of the haul traffic and fugitive sources listed
above would most closely resemble the pattern that would be in place for mine reclamation
activities corresponding to Mine Operating Year eighteen. The emissions from the Jaw Crusher
Building and Backfill Plant operations were conservatively characterized as equaling the
potential to emit emission scenario. The handling of the cemented tailings material would have
negligible emissions, due to its high moisture content. Total estimated air emissions are listed in
Table 3.2-11 for the modification to backfill remaining underground mine workings after the end
of operations.

Table 3.2-11

Project Source Air Emissions for the AMA of Full Backfill of Mine Workings
AMA Emission Source * (Pt'(;/rlwlAMA)b (Ptg/rllls(.J/AMA)b (Pt'(;/rllzéiAMA)b
Material transfer from the North Stockpile; 0.41 0.12 0.04
Material transfer from the South Stockpile; 0.75 0.22 0.07
Haul traffic on existing mine roads from stockpiles 5.84 1.49 0.15
Fugitive windblown dust from Ore Rock Stockpile 0.01 0.005 0.0007
Jaw Crusher Building, controlled by dust collector; 1.60 1.60 1.60
Backfill Plant Cement/Fly Ash Hopper and Silo, 0.34 0.34 0.34
controlled by dust collectors
Total emissions for the AMA 8.94 3.76 2.20
Percent of total project emissions for Proposed 2.4 3.5 7.6
Action ¢

Source: Tintina 2018

AMA = Agency Modified Alternative, MOY = mine operating year; PM = particulate matter, PMyo = particulate
matter less than 10 microns diameter; PM s = particulate matter less than 2.5 microns diameter

Notes:

2 A subset of the emission sources included in the Air Quality Permit Application are assumed to operate, in a
manner resembling MOY 18 for the AMA to backfill additional mine underground volume after the end of
operations.

b Estimated emissions for the listed sources, assuming a duration of 6 months for this AMA.,

¢ Proposed Action emissions, as modeled for the Air Quality Permit Application, are listed in Tables 3.2-6 (point
sources) and Table 3.2-7 (fugitive sources)

Ambient Air Impact Assessment

The air emissions related to the modification to backfill additional mine workings with cemented
tailings are small, compared to the peak activity year for the Proposed Action modeled by the
Proponent (Tintina 2018). As shown in Table 3.2-11, the total emissions of PM for the duration
of this modification activity are between 2.4 and 7.6 percent of the modeled emissions for the
peak year of the Proposed Action. Air dispersion modeling results, summarized in Table 3.2-9,
show that the peak emissions scenario resulted in maximum particulate concentrations between
56 and 80 percent of the NAAQS, so that the resulting impacts for the maximum emission case
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are judged to be below adverse levels. The impacts for this modification would be in proportion
to the corresponding total emissions, therefore even smaller in extent and magnitude.

Smith River Assessment

As discussed in Section 3.2.4.2, the impacts of airborne dust and fine particulates are of potential
concern for the Smith River basin, due to fugitive mining sources and venting of underground
emissions. However, modeled concentrations for the Proposed Action were predicted to be less
than the regulatory SIL at all locations within the basin. Consequently, those impacts were
judged to be negligible in extent and magnitude for the Proposed Action. The modification to
backfill additional mine workings after the close of operations would increase total emissions for
the Project by approximately 3.5 percent for PMioand 7.6 percent for PMz.s. Short term
emissions would be even lower than these values, since a small subset of Project emission
sources would remain in operation for the duration of this modification. Therefore, the impacts
on the Smith River Basin for this modification would also be negligible.
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3.3. CULTURAL/TRIBAL/HISTORIC RESOURCES

This section addresses the affected environment and potential impacts to cultural resources
within the area surveyed for the proposed Project, which includes the MOP Application
Boundary (approximately 1,888 acres) and associated access roads (see Figure 3.3-1). Cultural
resources include the locations of human activity, occupation, or usage of the environment that
contains sites, features, structures, objects, or landscapes that may have important tribal, historic,
or archaeological values.

The Project is located on private land and there is no federal regulatory involvement; therefore,
the federal laws relating to the protection of cultural resources (e.g., Section 106 of the National
Historic Preservation Act) do not apply. The Montana Antiquities Act, which applies to activities
conducted on state-owned land, also does not apply. MEPA requires identification of known
cultural resources within a project area and a disclosure of what the potential impacts might be to
those resources. This consists of a summary of the results of a file search conducted with the
Montana SHPO. In addition to the file search, the Proponent conducted cultural resource
inventories to identify cultural resources that may be eligible for listing in the NRHP. The
inventories were conducted under the same standards as required by federal law and followed
guidelines provided by the SHPO. The SHPO concurred with the methods and site
recommendations in the survey reports in letters dated February 11, 2013, October 29, 2015, and
August 30, 2018.

3.3.1. Analysis Methods

The Proponent conducted the following cultural resources surveys and literature searches for the
Project:

Three cultural resource surveys that examined 1,633 acres within and adjacent to the Project area
(Tetra Tech 2013a, 2013b, 2015, 2018) (see Figure 3.3-1). This includes an intensive pedestrian
survey of 970 acres in 2011, 20 acres in 2012, 510 acres and 1.25 miles of access roads in 2015,
and 133 acres in 2018.

e A background file and literature search for the entire current Project area. This background
search identified two previously recorded cultural resources (Butte Creek Road [24ME936]
and Sheep Creek Road [24ME925]), both of which were recommended as not eligible for
listing under the NRHP.

e Evaluative testing on one archaeological site (24ME163) in 2012 to determine its eligibility
for listing in the NRHP.
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3.3.2. Affected Environment

The Project is located on private land in the Little Belt Mountains, with general elevations that
range between 5,600 and 6,100 feet above mean sea level. The topography is moderately sloped
with open woodland consisting of Douglas fir on the ridgetops and aspen and willow along the
drainages. The total surface disturbance of the Project would impact approximately 311 acres.

The Project is located within the prehistoric cultural subarea known as the Northwestern Plains, a
region that extends from central Alberta to southern Wyoming and from western North Dakota to
western Montana. Prehistoric site types common to the region included campsites, rock shelters,
rock structures (e.g., hunting blinds), lithic quarries, stone rings, stone cairns, stone alignments,
ceramic remains, rock art, bison processing areas, and lithic reduction areas. Historic cultural
resources identified in the vicinity of the Project include homesteads, ranches, and refuse dumps.

A total of 24 cultural resources (21 archaeological sites, one historic district, and two isolates)
were documented during the three surveys conducted in 2011, 2012, and 2015

(Tetra Tech 2013a; 2013b; 2015) (see Table 3.3-1). Evaluative testing was conducted on one
prehistoric site (24ME163) (Tetra Tech 2013b). The archaeological sites consist of 13 prehistoric
sites (all lithic scatters) and eight historic sites (a log structure, mining structural remains, two
roads, a homestead, a historic cairn, and two irrigation ditches). The historic district is a
prehistoric stone quarry district that includes the 13 lithic scatters and a thin veneer of isolated
flaking debris. The two isolates consist of historic prospect pits.

Seven historic sites and the two isolated finds were recommended as not eligible, two sites (one
prehistoric and one historic) and the stone quarry district were recommended as eligible, and
12 prehistoric sites remain unevaluated for listing in the NRHP. SHPO concurred with all
eligibility recommendations of sites identified in the survey reports.

Table 3.3-1
Cultural Resources Identified within the Survey Area
Site Number| Site Type Potential NRHP Recommendation Report Source
Impacts
Isolate 1 Prospect Pit Avoided Not eligible Tetra Tech 2013a
Isolate 2 Prospect Pit Avoided Not eligible Tetra Tech 2013a
24MEO0158 Historic Log Avoided Not eligible Tetra Tech 2013a
Structure
24ME0159 T\'/'If’;?;g Avoided Not eligible Tetra Tech 2013a

Unevaluated; further testing required
to determine eligibility

Unevaluated; further testing required
to determine eligibility

Unevaluated; further testing required
to determine eligibility

24ME0160 Lithic Scatter Avoided Tetra Tech 2013a

24ME0161 Lithic Scatter Avoided Tetra Tech 2013a

24ME0162 Lithic Scatter Avoided Tetra Tech 2013a
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Site Number| Site Type Potential NRHP Recommendation Report Source
Impacts
I . - . Tetra Tech 2013a,
24MEOQ163 | Lithic Scatter Avoided Eligible under Criterion D Tetra Tech 2013b
24MEO164 | Lithic Scatter | Impacted | W"€valuated; further testing required | ... oo 20134
to determine eligibility
24MEO165 | Lithic Scatter |  Impacted | J"evaluated; further testing required | .. oo 20134
to determine eligibility
24ME0166 | Lithic Scatter | Avoided | Unevaluated; further testing required | o, 100 20134
to determine eligibility
Historic Road- -
24MEQ0925 Sheep Creek No Impact Not eligible Tetra Tech 2015
24MEQ0936 Historic Road- No Impact Not eligible Tetra Tech 2013a
Butte Creek P g
24ME0940 Historic Avoided Not eligible Tetra Tech 2013a
Homestead
Historic
24ME1104 | Sheepherder’s Avoided Eligible under Criterion C Tetra Tech 2015
Cairn
24ME1105 | Lithic Scatter | Avoided | Unevaluated; further testing required | ... o0y 5915
to determine eligibility
24ME1106 | Lithic Scatter | Avoided | Unevaluated; further testing required | .o, o0y 5915
to determine eligibility
24ME1107 | Lithic Scatter | Avoided | Unevaluated; further testing required | ... o0y 5915
to determine eligibility
24ME1108 | Lithic Scatter | Avoided | Unevaluated; further testing required | 0.\, o0 2015
to determine eligibility
24ME1109 | Lithic Scatter |  Impacted | U"evaluated; further testing required| o, 1och 2015
to determine eligibility
24ME1110 | Lithic Scatter |  Impacted | U"evaluated; further testing required| o, roch 2015
to determine eligibility
Sheep Creek
24ME1111 | Surface Stone Impacted Eligible under Criterion D Tetra Tech 2015
Quarry District
Coon Creek
24ME1135 Irrigation Impacted Not eligible Tetra Tech 2018
Ditch
Sheep Creek
24ME1136 Irrigation Avoided Not eligible Tetra Tech 2018
Ditch
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3.3.3. Environmental Consequences

3.3.3.1. No Action Alternative

Under the No Action Alternative, the Project would not be permitted or constructed and there
would be no additional ground disturbance with the potential to disturb cultural resources
associated with proposed activities in the MOP Application. Existing disturbances include land
that was previously approved for exploration facilities under Exploration License No. 00710.
Existing resources would continue to degrade over time.

3.3.3.2. Proposed Action

One historic site (24ME1104) was recommended as eligible under Criterion C, one prehistoric
site (24MEQ0163) was recommended as eligible under Criterion D, and seven historic sites
(24MEO0158, 24ME0159, 24ME925, 24ME0936, 24ME940, 24ME1135, 24ME1136) and two
isolated finds were recommended as not eligible for listing in the NRHP. Project activities would
avoid eligible sites 24ME1104 and 24ME0163. Avoidance was recommended or, if avoidance is
not possible, additional testing to determine the eligibility of the 12 unevaluated sites. The Sheep
Creek Surface Stone Quarry District (District) (24ME1111) encompasses all of the prehistoric
sites and a thin veneer of isolated flaking debris. The results of evaluative testing at the
archaeological sites could contribute to the eligibility recommendation of this District.

As currently designed, the Project would avoid eight of the unevaluated prehistoric sites
(24MEO0160, 24ME0161, 24ME0162, 24ME0166, 24ME1105, 24ME1106, 24ME1107 and
24ME1108) and no further work is recommended at these sites. If there are design changes that
would impact these sites, then additional testing is recommended. Additional testing was
recommended for the four unevaluated prehistoric sites that the Project is likely to impact
(24MEQ164, 24ME0165, 24ME1109, and 24ME1110) to determine their eligibility for listing in
the NRHP.

A proposal for mitigation of the District (24ME1111) and archaeological testing of sites
24ME164, 24AME165, 24ME1108, 24ME1109, and 24ME1110 was developed

(Tetra Tech 2016). Mitigation of 24ME111 would be through chert *chemical analyses in an
effort to identify a chemical fingerprint of the Sheep Creek cherts. Chert samples would be
collected across the quarry area and several of the lithic scatters. These samples would be
subjected to neutron activation analysis to identify the chemical makeup of the Sheep Creek
cherts and determine if a unique chemical signature exists. The results would add to southwest
Montana’s chert database to provide data for future chert sourcing projects and research
concerning prehistoric lithic procurement and lithic technology.

Construction will avoid any cultural resources eligible for listing in the NRHP.

! Chertisa fine-grained sedimentary rock that was often used as a raw material for stone tools.
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Smith River Assessment

There would be no ground-disturbing activities associated with the Project conducted between
the Smith River and the Project area. Therefore, there would be no potential impacts to known
cultural resources along the Smith River.

3.3.3.3.  Agency Modified Alternative

The potential impacts of the AMA on cultural resources would be the same as described for the
Proposed Action. There would be no additional ground-disturbing activity within the MOP
Application Boundary due to the backfilling of additional mine workings. Therefore, there would
be no change to impacts on cultural resources.

Smith River Assessment

There would be no ground-disturbing activities associated with the AMA conducted between the
Smith River and the Project area. Therefore, there would be no potential impacts to known
cultural resources along the Smith River.
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3.4. GROUNDWATER HYDROLOGY

This section describes the potential impacts that the proposed Project (Proposed Action) might
have on groundwater. This section also provides an evaluation of such impacts in case the
Project is executed following an AMA.

3.4.1. Analysis Methods

Analyses of the potential Project impacts on groundwater were completed considering (1) Project
design, (2) regulatory framework, (3) baseline monitoring, (4) hydraulic testing, (5) tracer
studies, and (6) groundwater modeling analysis.

3.4.1.1. Regulatory Context of the Analysis

The following groundwater-related acts, regulations, required permits/certificates, and enforcing
agencies are relevant and applicable to the Project:

e Federal Clean Water Act — USEPA, U.S. Army Corps of Engineers (USACE);

e Montana Water Quality Act — Montana Department of Environmental Quality, Water Quality
Division, Water Protection Bureau;

e Montana Pollution Discharge Elimination System — Montana Department of Environmental
Quality, Water Quality Division, Water Protection Bureau;

e Montana Groundwater Pollution Control System — Montana Department of Environmental
Quality, Water Quality Division, Water Protection Bureau;

o Certificate of Water Rights/Groundwater Appropriations — DNRC;

e Public Water Supply Act/Permit — Montana Department of Environmental Quality, Public
Water and Subdivisions Bureau; and

e Montana Water Use Act — DNRC.

3.4.1.2. Spatial Boundaries of the Analysis

The impacts assessment evaluated the groundwater system within spatial boundaries of a
watershed-scale Conceptual Model Domain, which includes the Local Study Area (LSA) and,
the Regional Study Area (RSA). The LSA is defined here as an area where direct impacts of the
Project on groundwater could occur; beyond the LSA boundary, direct impacts are not expected.
The area covered by Figure 3.4-1 represents the LSA. The RSA is defined as an area where
secondary impacts of the Project could occur (e.g., groundwater impacts to surface water);
beyond the RSA boundary, no Project-related groundwater impacts are expected. The RSA is
described here as an area that could experience groundwater drawdown of more than 2 feet due
to mine dewatering, as computed by the groundwater model. Two feet of drawdown is within the
typical range of seasonal groundwater level fluctuations observed in the monitoring wells of the
Project area. Such a defined RSA also covers all of the Project infrastructure that has the
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potential to impact groundwater. Figure 3.4-2 shows the Project area and the extent of the RSA,
which are both contained within the Conceptual Model Domain.

3.4.1.3. Temporal Boundaries of the Analysis

Predictive analyses based on numerical and analytical groundwater modeling were carried out
for the periods of mine construction, operations, and post-closure. These analyses are described
in Section 3.4.1.2, Spatial Boundaries of the Analysis, and Section 3.4.3.2, Proposed Action.
Section 3.4.3.1 below states that the No Action Alternative would not result in any changes to
baseline groundwater conditions.

Below is a summary of methods used to complete the groundwater-focused tests, studies, and
analyses.

3.4.1.4. Baseline Monitoring, Aquifer, and Permeability Tests

Extensive analyses have been carried out to characterize quantity and quality of groundwater
around the proposed mine site, the results of which inform this section of the EIS. The following
paragraphs summarize the scope and methodology used for each study.

Monitoring Wells, Seeps, and Springs

Water resource baseline monitoring and hydrologic investigations for the Project have been
carried out since 2011 and are ongoing. Most of this information is presented in Appendix B of
the MOP Application (Tintina 2017). Monitoring has involved measurements of surface water
flow, groundwater-level elevations, and water temperatures. In addition, surface and
groundwater samples have been collected and chemically analyzed following protocols described
in the “Actual Water Resource Sampling and Analysis Plan” (Hydrometrics, Inc. 2016b). The
groundwater part of this monitoring program involves quarterly (or in some cases less frequent)
measurements of water levels in 34 monitoring wells and piezometers, and collection of water
samples from 29 monitoring wells and piezometers. The locations of these wells and piezometers
are shown on Figure 3.4-1. Table 3.4-1 lists chemical parameters, methods, and detection limits
used for baseline groundwater monitoring. Water quality sampling and analytical methods for
the Project are summarized in the “Water Resources Monitoring Field Sampling and Analysis
Plan” (Hydrometrics 2016b), which is included as Appendix U of the MOP Application

(Tintina 2017).
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Table 3.4-1

Parameters, Methods, and Detection Limits for Baseline Groundwater Monitoring

Parameter ‘ Analytical Method? | Project-Required Detection Limit (mg/L)
Physical Parameters

Total Dissolved Solids SM 2540C 10
Total Suspended Solids SM 2540C 10
Common lons

Alkalinity SM 2320B 4
Sulfate 300.0 1
Chloride 300.0/SM 4500CL-B 1
Fluoride A4500-F C 0.1
Calcium 215.1/200.7 1
Magnesium 242.1/200.7 1
Sodium 273.1/200.7 1
Potassium 258.1/200.7 1
Nutrients

Nitrate+Nitrite as N ‘ 353.2 0.01
Trace Constituents (Dissolved)®

Aluminum (Al) 200.7/200.8 0.009
Antimony (Sb) 200.7/200.8 0.0005
Arsenic (As) 200.8/SM 3114B 0.001
Barium (Ba) 200.7/200.8 0.003
Beryllium (Be) 200.7/200.8 0.0008
Cadmium (Cd) 200.7/200.8 0.00003
Chromium (Cr) 200.7/200.8 0.01
Cobalt (Co) 200.7/200.8 0.01
Copper (Cu) 200.7/200.8 0.002
Iron (Fe) 200.7/200.8 0.02
Lead (Pb) 200.7/200.8 0.0003
Manganese (Mn) 200.7/200.8 0.005
Mercury (Hg) 245.2/245.1/200.8/SM 3112B 0.000005
Molybdenum (Mo) 200.7/200.8 0.002
Nickel (Ni) 200.7/200.8 0.001
Selenium (Se) 200.7/200.8/SM 3114B 0.0002
Silver (Ag) 200.7/200.8 0.02
Strontium (Sr) 200.7/200.8 0.0002
Thallium (TI) 200.7/200.8 0.0002
Uranium 200.7/200.8 0.008
Zinc (Zn) 200.7/200.8 0.002
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Parameter Analytical Method? Project-Required Detection Limit (mg/L)
Field Parameters

Stream Flow HF-SOP-37/-44/-46 NA
Water Temperature HF-SOP-20 0.1°C
Dissolved Oxygen (DO) HF-SOP-22 0.1 mg/L
pH® HF-SOP-20 0.1s.u.
Specific Conductance (SC) HF-SOP-79 1 umhos/cm

Source: Hydrometrics, Inc. 2015a (Table 3)

°C = degree Celsius; mg/L = milligram per liter; NA = not applicable; s.u. = standard unit (pH); umhos/cm = micro
mho per centimeter

Notes:

2 Analytical methods are from “Standard Methods for the Examination of Water and Wastewater” or the U.S.
Environmental Protection Agency’s “Methods for Chemical Analysis of Water and Waste” (1983).

b Samples were field-filtered through a 0.45 micrometer filter and analyzed for dissolved constituents.

¢ The pH scale is a logarithmic scale used to measure the acidity or alkalinity of a system. Distilled or pure water has
a neutral pH of 7. Liquids with a pH less than 7 are acidic (gastric acid, pH=1; orange juice, pH=3), while liquids
with a pH greater than 7 are alkaline, or basic (ammonia, pH=11; bleach, pH=13). Rainfall that is not affected by air
pollutant emissions typically has a pH of 5.3 to 5.6 in the western United States.

Monitoring wells and test wells completed within the shallow and deep hydrostratigraphic units
(HSU’s described in Section 3.4.2.3) allow characterization of baseline water levels,
groundwater flow directions, and groundwater quality within the LSA. Seeps and springs are
expressions of groundwater discharging to surficial environments. Nine seeps and 13 springs
near the Project were identified and mapped, and some were sampled for water quality and flow
as a part of an inventory completed in 2011. A second series of flow measurements and water
quality samples was conducted in July 2012 (Hydrometrics, Inc. 2015a).

Aquifer and Permeameter Tests

Aquifer tests were conducted at the site, which included both slug tests and pumping tests to
characterize the hydraulic conductivity (K) of the principal HSUs. Five samples of gouge
material from the VVolcano Valley Fault (VVF) zone were collected from three separate
exploration cores and tested in the laboratory for hydraulic conductivity using a Flexible Wall
Permeameter (Hydrometrics, Inc. 2015a).

3.4.1.5. Groundwater Modeling

Regional Groundwater Flow Model

In 2015, Hydrometrics on behalf of Tintina, developed a three-dimensional numerical
groundwater flow model using the MODFLOW-USG program to characterize existing
conditions. The model extent covered the area shown as the Conceptual Model Domain
(Figure 3.4-2), which includes the RSA and LSA (Hydrometrics, Inc. 2015b). The Conceptual
Model Domain encompasses the upper two thirds of the Sheep Creek watershed, which extends
from the headwaters of Sheep Creek downstream to the confluence of Black Butte Creek. The
model was subsequently refined and used to assess potential impacts of the proposed mine on
groundwater and surface water resources.
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Using the numerical model, Hydrometrics performed a series of predictive simulations to
evaluate the following for the Proposed Action:

e Groundwater inflow (dewatering) rates to mine workings;

e Changes in surrounding groundwater levels (drawdowns) caused by mine dewatering;
e Potential location and magnitude of stream depletion impacts; and

e Time required for post-mining groundwater levels to recover.

The reliability of the model predictions was assessed considering data limitations and results of a
model sensitivity analysis (Hydrometrics, Inc. 2015b).

Water Quality Model

Water quality models were developed to evaluate water chemistry in the underground workings
and in vicinity of the other Project facilities. These evaluations are reported in Appendix N
(Enviromin 2017) of the MOP Application (Tintina 2017) and Technical Memorandum on the
Black Butte Copper Project Water Quality Model of Agency Modified Closure Alternative
(Sandfire Resources America, Inc. 2018). Among other tools and methods, the minteq.dat
thermodynamic database option in the U.S. Geological Survey equilibrium model, PHREEQC,
and published sulfide sorption isotherm data, were used to predict mineral precipitation, metal
sorption, and resulting water quality. The focus of the modeling was to estimate chemical
concentrations in the post-mine contact groundwater. The analyses considered equilibrium
solubility and sorption constraints.

Sheep Creek Alluvial Flow Model

Hydrometrics developed a smaller scale, three-dimensional numerical groundwater flow model
to evaluate the impacts of operating the Alluvial Underground Infiltration Gallery (UIG). The
model domain encompasses the Sheep Creek valley from about 3,300 feet east of the confluence
of Little Sheep Creek and Sheep Creek to where Sheep Creek enters the narrow part of the valley
(Figure 3.4-1). The modelers utilized the results of field infiltration tests to evaluate the recharge
capacity of the UIG (Hydrometrics, Inc. 2017d).

The model objectives were to:
e Estimate the groundwater mounding associated with UIG recharge to groundwater;

e Provide data that could be combined with the dewatering simulations to evaluate where
groundwater would discharge to surface water during operations; and

e Provide a tool to assess the alluvial system for potential future evaluations
(Hydrometrics, Inc. 2017c).
Sheep Creek Mixing Zone Evaluations for Total Nitrogen

Hydrometrics used a Source Specific Mixing Zone Application to complete calculations related
to mixing of the UIG water discharge with groundwater of the alluvial aquifer within the Sheep
Creek valley. The calculation was done to evaluate the potential impact the expected elevated
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concentration of total nitrogen might have upon Sheep Creek and Coon Creek
(Hydrometrics, Inc. 2018a, 2018b). However, based on the results of the analysis, the MPDES
permit will not authorize a mixing zone.

3.4.1.6. Hydrological Studies Focused on the Areas of Various Proposed Project Facilities

In addition to groundwater hydrology studies for the entire Conceptual Model Domain (including
the RSA and LSA), several additional focused studies were conducted to characterize smaller
areas in the vicinity of specific Project facilities.

Hydrological Assessment of Proposed Cement Tailings Facility

This study was performed to characterize the groundwater system beneath the proposed CTF,
and is included as Appendix B-1 (Hydrometrics, Inc. 2016c) of the MOP Application

(Tintina 2017). The study involved installation of four monitoring wells to the lowest depth of
the planned CTF excavation, slug testing these wells, groundwater level monitoring, and
collection and analysis of groundwater samples. Calculations were performed to estimate the
flow rate of the underlying groundwater system, and inflow rates to the designed CTF underdrain
system using the AQTESOLYV program. Evaluation of this facility’s planned construction design
features and their impact on predicted seepage analysis during operations and closure of the
facility are provided in Geomin Resources, Inc. (2018). The potential impacts of this Facility on
groundwater are discussed in Section 3.4.3.2.

Hydrogeologic Investigation of the Initially Proposed Eastern Upland Underground
Infiltration Gallery

In earlier stages of Project planning, Tintina considered the development of an Upland UIG for
discharging excess mine water, and conducted a field investigation to evaluate this option. While
Tintina elected not to include the Upland UIG in the MPDES permit application

(Tintina Resources Inc. 2018a), the data collected during the investigation are relevant to the
overall environmental impacts assessment. This study is included as Appendix B-2
(Hydrometrics, Inc. 2017a) of the MOP Application (Tintina 2017). It was aimed at (1)
characterizing the groundwater system beneath the eastern part of the proposed upland UIG,

(2) determining the depth to the local water table, (3) assessing the potential connection between
the infiltrated water and nearby surface waterbodies, and (4) establishing baseline groundwater
quality around the eastern part of the upland UIG. The study involved installation of two
monitoring wells, slug testing in these wells, infiltration testing, and pulse addition of a tracer.
Approximately 12 months after injection, the tracer was detected at several monitoring points
near Little Sheep Creek. Because of this relatively rapid travel time, the upland UIG was not
considered further.

Hydrogeologic Investigation of the Sheep Creek Alluvial Aquifer Underground Infiltration
Gallery

This field study involved infiltration testing at nine trenches excavated in the Sheep Creek
alluvium to evaluate the recharge capacity of the proposed Alluvial UIG. The investigators
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excavated trenches, installed three new piezometers, pumped water into the trenches, and
monitored recharge flow rates and nearby groundwater levels. Monitoring continued until water
levels recovered to within 10 percent of the initial water level (Hydrometrics, Inc. 2017d).

Temporary WRS Facility Percolation (HELP) Model

This modeling study was carried out to evaluate hydraulic behavior at the proposed temporary
WRS facility, and is included as Appendix M-1 (Hydrometrics, Inc. 2016a) of the MOP
Application (Tintina 2017). The study was performed using the Hydrologic Evaluation of
Landfill Performance (HELP) model, version 3.07. The primary purpose of the modeling was to
estimate the rate of downward water percolation through the waste rock. It was assumed in the
analysis that all percolating water reaching the bottom of the waste rock would be collected and
conveyed laterally by bedding material and piping on top of the bottom liner. The collected
seepage would be channeled into an outlet pipe at the south edge of the WRS. The average
discharge flow rate from the facility was estimated to be less than 1 gpm. The evaluation did not
consider the possible impacts of liner failure.

Facility Embankment Percolation (HELP) Model

This modeling study evaluated hydraulic behavior of embankment areas, and is included as
Appendix M-2 (Hydrometrics, Inc. 2016d) of the MOP Application (Tintina 2017). The analyzed
embankments included those located at the (1) CTF, (2) PWP, (3) mill pad, (4) temporary WRS,
(5) portal pad, and (6) CWP. The analyses were carried out using the HELP model, version 3.07.
The analyses predicted percolation rates through compacted gravels placed on top of liners and
the flow rates that would be collected and either used for mine operations or treated and
discharged via the UIG. While the study did not consider the impacts of liner defects, the
estimated rates represent an upper limit of percolation to the underlying water table in the
unlikely event of a complete liner failure.

Evaluation of Open Access Ramps and Ventilation Raises in Closure

This study focused on estimating the potential impacts of open (non-backfilled) mine workings
(e.g., access tunnels and ventilation shafts) on the groundwater system during the Project post-
closure phase, and is included as Appendix M-3 (Hydrometrics, Inc. 2017b) of the MOP
Application (Tintina 2017). The results of this evaluation supplemented the regional numerical
groundwater flow model discussed in Section 3.4.1.2. Analytical models were developed to
evaluate (1) the potential for water table mounding above the access decline and (2) upward flow
from deeper to shallower HSU’s via open ventilation shafts. These post-closure analyses
assumed that the groundwater table was fully recovered in the three shallowest HSUs.

Evaluation of Tunnel and Shaft Plugs for Controlling Groundwater Flow at Closure

This analysis evaluated the merit of installing plugs in post-mine tunnels and shafts that would
not be backfilled, and is included as Appendix D of this EIS. Plugs are concrete blocks, 10 to
30 feet long, which selectively seal mine workings that are otherwise open. Open tunnels and
shafts could provide conduits for upward flow of contact groundwater, bypassing the
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containment afforded by the natural (undisturbed) geologic materials. The sealing provided by
plugs in otherwise open tunnels and shafts was considered an important closure issue for this
EIS. The hydraulic analysis of a hypothetical plug in a ventilation shaft was performed using an
analytical model.

3.4.2. Affected Environment

The various methods and tools described in Section 3.4.1 were used to characterize baseline (pre-
mining) conditions in the groundwater system that could be affected by the Project. The
following sections provide a summary of the pre-mining conditions.

3.4.2.1. Conceptual Model Domain and Regional Study Area

The Project’s groundwater Conceptual Model Domain encompasses the upper two thirds of the
Sheep Creek watershed on the southern edge of the Little Belt Mountains, which extends from
the headwaters of Sheep Creek downstream to the confluence of Black Butte Creek

(Figure 3.4-2). Sheep Creek is a perennial stream that originates in the eastern part of the model
domain at an elevation of about 7,400 feet above mean sea level (amsl), flows through the RSA
and Project area (LSA) and exits the model domain on its western boundary at an elevation of
about 5,000 feet amsl.

Sheep Creek continues west to where it flows into the Smith River at an elevation of 4,380 feet
amsl. The Project area is approximately 19 river miles above the confluence with the Smith
River.

Sheep Creek has a number of named and unnamed tributaries. Little Sheep Creek and Black
Butte Creek (the latter also referred to as Big Butte Creek or Butte Creek) are two of the larger
perennial tributaries in the immediate Project area. Little Sheep Creek is located southeast of the
Project area and converges with an unnamed tributary (referred to here as Brush Creek) before
flowing into Sheep Creek in the lower Project area at Sheep Creek meadows. Black Butte Creek
lies southwest and west of the Project area and joins Sheep Creek near the western edge of the
regional model domain (Hydrometrics, Inc. 2015b). As shown on Figure 3.4-2, Sheep Creek
surface water gaging station USGS-SC1 is located upstream of the Project site and gaging station
SW-1 is located downstream of the Project site.

Only a portion of the Conceptual Model Domain’s area is evaluated in the groundwater impact
analysis. This sub-area is set as the RSA, which is defined in Section 3.4.1.2 above.

3.4.2.2. Geological Settings

This subsection provides a summary description of geological settings within the Conceptual
Model Domain, which includes the RSA and LSA. See Section 3.6, Geology and Geochemistry,
for more details of the area geology.

The prominent east-west trending fault (VVVF) runs through the southern part of the Sheep Creek
drainage. The geology to the south of the VVVF consists largely of Precambrian Lower Newland
Formation shales (see Figure 3.4-3), which extend to the southernmost boundary of the Sheep
Creek drainage. The Lower Newland Formation is often greater than 2,500 feet thick and
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consists mainly of gray dolomitic and non-dolomitic shales that dip gently to the south-
southwest. North of the VVF is the younger Flathead Sandstone, which unconformably overlies
strata that are older than the Lower Newland Formation.

Bedded pyrite horizons within dolomitic shale of the Lower Newland Formation host tabular
sheets of copper mineralization. Exploration drilling delineated two separate lenses containing
copper resources: the Johnny Lee Deposit Upper Copper Zone (UCZ) and the Johnny Lee
Deposit Lower Copper Zone (LCZ) (Tintina 2017). The cross-sections on Figure 3.4-4 illustrate
the positions of the UCZ and LCZ relative to geologic formations and structures. Both deposits
are located close to the VVF; the UCZ just south of the fault and the LCZ just north of the fault.
The LCZ is bounded to the north by the older Buttress Fault, which appears to be cut by the VVF
and does not extend to ground surface.

Unconsolidated surficial deposits within the Conceptual Model Domain include alluvial deposits
present along the axis of the major drainages and older (Quaternary/Tertiary) basin-fill sediments
that form terraces flanking these drainages in a few areas (see Figure 3.4-3). The most
prominent alluvial deposits are present in the middle reach of the Sheep Creek drainage where
the valley is comparatively wide. Significant portions of the upper and lower reaches of Sheep
Creek cut through narrow bedrock canyons where surficial deposits are minor or absent
(Hydrometrics, Inc. 2015b).

3.4.2.3. Hydrostratigraphic Units

Major HSUs identified for the Conceptual Model Domain, RSA, and LSA generally coincide
with the principal geologic units, but also include fault zones. Hydraulic properties of the
important LSA units have been determined through aquifer testing and are detailed in technical
reports (see Section 3.4.1.4, Baseline Monitoring, Aquifer, and Permeability Tests). The
hydraulic properties of units outside of the LSA have been estimated considering values quoted
in literature for similar formations. Figure 3.4-5 diagrammatically shows the spatial
relationships between the HSUs, copper ore zones, and nearby faults. Table 3.4-2 summarizes
the hydraulic properties of all the HSUs described in this section.
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Table 3.4-2
Hydraulic Properties of Hydrostratigraphic Units
. . Hydraulic Source of
Unit Description Th'?;)n €5 Conductivity Ciz?;}i?:n t Hydraulic
(ft/day) Properties
Geologically-Based Hydrostratigraphic Units
Quaternary Deposits | coarse-grained s_and 17 200 02100.35 s_Iug test;
(QaL) and gravel alluvium literature
Lower Newland calcareous and non- 4
Formation shallow calcareous shale and 30-50 é;/? 21% 15( Xlgo_éo pumping test
(Ynl A) siltstone bedrock T
Upper Sulfide Zone highly mineralized
usz zone -
(US2) 30-150 0011007 | 6X10°t0 | )\ i ooy
Upper Copper Zone | Shallower copper ore GM: 0.08 9x10
(Ucz) zone (within USZ)
I(fg;)r Copper Zone Deeper copper ore zone 30-50 1.9x10* NA pumping test
150 north of
Lower Newland dolomitic and non- | the VVF; up
Formation deep dolomitic shale and to 2,000 |0.001 to 0.007 NA pumping test
(Ynl B) siltstone bedrock south of the
VVF
-5
(Fcl%head Sandstone sandstone bedrock 100 107t 1.5 NA literature
Chamberlain siliceous, locall
Formation Shale ’ Y 500 0.001 to 0.007 NA assumed
arenaceous shale
(Yc)
Nelhar'_[ Formation recrystallized sandstone 800 low; NA NA assumed
Quartzite (Yne)
Crystalline Bedrock metam_orphlc to depth 10% to 101 NA literature
(Xbc) crystalline rock
Structurally Defined Hydrostratigraphic Units
lab
\(;)\I;:gno Valley Fault 150 permeameter
( ) fault; clay gouge core; 1.5x10° to tests
Black Butte Fault variable associated 10- 14 7.1x10* NA
fracturing GM: 2.8 x 10°
Buttress Fault 5 assumed
Brush Creek Fault 44

Source: Adapted from Tintina 2017 (Table 4-1)

GM = geometric mean value (typically used when property values range over more than one order of magnitude); ft
= foot; ft/day = foot per day; FW = footwall; NA = not available or not applicable; VVF = Volcano Valley Fault

Notes:

@ hydraulic conductivity (K) values determined from the aquifer testing.
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Quaternary Deposits (Qal)

This unit corresponds to the alluvial sand and gravel deposits that lie along the axes of the major
drainages. Slug-testing of MW-4A completed in sand and gravel of the alluvial aquifer in Sheep
Creek Meadow yielded a hydraulic conductivity of 200 feet per day. None of the proposed
underground workings penetrate alluvial deposits; however, the alluvium is used as a water
supply source for mine operations and as a medium for discharge of treated water via the UIG.
The storage coefficient (specific yield) of this unconfined HSU is estimated to range from 0.20 to
0.35 based on literature values.

Shallow Lower Newland Shales (Ynl A)

The shallow Lower Newland Formation subunit (Ynl A) typically consists of calcareous and
non-calcareous shale and siltstone with discrete weathered intervals that exhibit oxidized
surfaces within the upper 130 to 150 feet. The base of the Ynl A is at the contact with the USZ.
Boreholes that penetrated the Ynl A produced yields of 5 to 30 gpm within discrete zones during
drilling. Pumping tests conducted in wells completed in this unit yielded K values ranging from 1
to 5.8 feet per day, and the geometric mean hydraulic conductivity is taken to be 1.5 feet per day.
Storativity results obtained from one pumping test ranged from 8 x 10 to 1 x 10,

Within the mineralized shales of the USZ and UCZ, well yields are typically low. K values range
from 0.01 to 0.7 foot per day and two measured values of the storage coefficient are 6 x 10 and
9x10°.

Deep Lower Newland Shales (Ynl B)

The deeper bedrock in the Lower Newland Formation subunit (Ynl B) consists of dolomitic and
non-dolomitic shales and siltstones similar to the Ynl A unit. However, the deeper bedrock
typically produces lower well yields than the shallower Ynl A. The Ynl B is more than
2,000-feet thick south of the VVVF. In general, wells penetrating the lower Ynl B unit produced
little water. The measured K values ranged from 0.001 to 0.007 foot per day. No storage
coefficient estimates are available for this unit.

Within the mineralized LCZ, a K value of 1.9 x 10" was estimated from a pumping test.

Flathead Sandstone (Cf)

Flathead Sandstone is present north of the VVVF and is composed of fine- to medium-grained
sand that is generally well cemented, but the degree of cementation can vary locally. This unit is
approximately 100-feet thick where it has been encountered in exploration boreholes next to the
VVF. There are no test wells within the Flathead sandstone in the Project area to establish
hydraulic parameters for this unit. Literature values for hydraulic conductivity of sandstone show
a large potential range, with reported K values for sandstone ranging from 10 to 1.5 feet per
day. Hydraulic conductivity values set in the calibrated groundwater model for this unit range
from 0.0003 foot per day to 3.85 feet day.
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Chamberlain Shale (Yc)

Chamberlain shale underlies the Ynl B and has only been encountered in exploration boreholes
on the north side of the VVF where it appears to be up to 500-feet thick. There are no test wells
that penetrate the Chamberlain shale. It is assumed that the Chamberlain shale has hydraulic
conductivity similar to the deep Lower Newland shales (0.33 to 1 foot per day). None of the
proposed mine workings intercept the Chamberlain Shale.

Neihart Quartzite (Yne)

Neihart quartzite is up to 800-feet thick. Quartzites are recrystallized sandstones that typically
have low hydraulic conductivity except in highly fractured zones. No quantitative data were
collected to characterize hydrologic properties of this unit; however, it generally exhibited low
permeability characteristics when encountered in exploration holes. Somewhat higher
permeabilities were suggested in localized zones of fracturing adjacent to the Buttress Fault. In
the numerical groundwater model, the unit was assigned a bulk hydraulic conductivity values
ranging from 0.0003 to 1.31 feet per day. None of the proposed mine workings intercept the
Neihart Quartzite.

Crystalline Bedrock (Xg)

Precambrian metamorphic crystalline bedrock forms the core of the Little Belt Mountains and is
present at ground surface north of the VVF (Figure 3.4-4). Since crystalline rocks have
negligible primary porosity, groundwater is only present within joints and fractures in the rock.
The permeability of the joints and fractures typically decreases rapidly with depth due to the
combined impact of the weight of the overlying rock and the tendency for weathering and
surface disturbances to penetrate only a short distance into the bedrock. Representative K values
for crystalline rock are on the order of 10 to 10! foot per day with values for weathered
crystalline rocks ranging up to several orders of magnitude higher. It is assumed that the

K values of crystalline basement rocks decrease with depth by approximately three orders of
magnitude in the upper 300 feet. None of the proposed underground workings penetrate the
crystalline bedrock.

Structurally Defined Hydrostratigraphic Units

Fault zones that bound the Johnny Lee Deposit influence groundwater flow through the Project
area. The BBF and VVF bound the upper orebody (UCZ) to the north, south, and west. The LCZ
is bounded to the south and north by the VVVF and Buttress Fault, respectively, and above by the
VVF. Exploration drilling has indicated that fault zones generally contain gouge, which is finely
pulverized rock that typically alters to clay and exhibits low permeability. Thus, fault zones are
considered lateral barriers to groundwater flow and do not operate as conduits for enhanced flow.
The only quantitative data come from lab permeameter tests of five gouge samples taken from
exploration core. The measured hydraulic conductivities ranged from 1.5 x 10 to 7.1 x 10 foot
per day. The geometric mean of these values (2.8 x 107 foot per day) is applied to the core of all
major fault zones in the LSA.
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In hard brittle rocks, low permeability gouge may exist in the core of a fault zone, but rocks with
enhanced fracturing and higher permeability may be present on either side of the gouge zone.
While this situation is unlikely in shale formations (Ynl A and Ynl B), it could be present in the
Neihart quartzite adjacent to the Buttress Fault. In the spring of 2015, the well PW-6 was
deepened into the Neihart Formation adjacent to the Buttress Fault (renaming it PW-6N). Air-lift
pumping of the open borehole produced more than 500 gpm and confirmed that there are high
permeability fractures in the Neihart Formation quartzite adjacent to the fault (Tintina 2017).

3.4.2.4. Groundwater Flow Conditions

The groundwater potentiometric map shown for the Conceptual Model Domain on Figure 3.4-6
is a generalized interpretation generated from the regional numerical groundwater flow model
that was calibrated to groundwater levels measured in wells or indicated by perennial streams. In
addition to the Tintina monitoring well network, water level data outside of the Project area were
obtained from a search of Montana’s Groundwater Information Center database maintained by
the Montana Bureau of Mines and Geology. The search identified 20 wells with water level data
reported in their well logs at the time of well completion; 13 in bedrock and 7 in alluvium. The
stage elevations of perennial streams reflect the groundwater levels adjacent to the stream
channels. The potentiometric contours on Figure 3.4-6 indicate that recharge takes place in
upland areas and groundwater flow converges toward the major drainages, including Sheep
Creek, Moose Creek, Little Sheep Creek, and Black Butte Creek (Hydrometrics, Inc. 2015b). It
is also interpreted that groundwater no-flow boundaries generally coincide with the major
surface water drainage divides.

A more detailed potentiometric map of the LSA (Figure 3.4-7) was developed using water level
data collected from the network of monitoring wells and piezometers installed by Tintina
(Hydrometrics, Inc. 2015b). Figure 3.4-7 depicts the bedrock potentiometric surface in the
Lower Newland Formation, as well as elevations of the water table in the shallow alluvial
system. Groundwater flow in bedrock is topographically controlled and converges toward Sheep
Creek. Groundwater flow in the alluvium is roughly parallel to the stream but converges toward
Sheep Creek at the northern end of the Sheep Creek meadows where the alluvium pinches out as
Sheep Creek enters a narrow bedrock canyon (Hydrometrics, Inc. 2015b).

Most paired wells show upward hydraulic gradients, with the exception of wells MW-1A/1B and
piezometers PZ-07A/07B. The downward gradient at MW-1A appears to reflect the presence of
a shallow perched groundwater body within the clayey gravel terrace deposits that overlie the
shale bedrock in this area. The downward gradient at PZ-07A and PZ-07B suggest that the
springs feeding the headwaters of Coon Creek are also likely a perched system. In the areas of
lower elevation, the wells tend to show upward gradients between the deeper bedrock and
shallower units, which is consistent with the interpretation of groundwater converging and
discharging to the stream channels (Hydrometrics, Inc. 2015b).
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Groundwater levels typically show seasonal fluctuations in the bedrock wells of 1 to 3 feet,
peaking in early June and declining through the summer months. The levels continue to decrease
at a slower rate through the fall and winter months and reach seasonal lows in February and
March. The shallow alluvial system fluctuates 1 to 1.5 feet seasonally with similar seasonal
trends, except the early June spike tends to be more pronounced, building up and tailing off more
rapidly compared to the bedrock system (Hydrometrics, Inc. 2015b).

Water levels indicate confined or leaky confined conditions in the bedrock aquifers and
unconfined conditions in the shallow alluvial system. Low permeability shale layers appear to
produce confined or semi-confined conditions in the Lower Newland Shale group
(Hydrometrics, Inc. 2015b).

Figure 3.4-8 shows the results of simple Darcy’s Law calculations estimating groundwater flow
rates through shallow bedrock units within the footprint of the upper orebody, and through the
downgradient alluvial system towards Sheep Creek. Within this area, groundwater flow through
the USZ is estimated to be 0.4 gpm, and flow in the adjacent shallow bedrock (Ynl A) is
estimated to be 90 gpm. Estimated flow through the Quaternary Alluvial Deposits (Qal) is

200 gpm. Due to upward hydraulic gradients, it is assumed that all flow in shallow bedrock
(including the USZ) eventually discharges to the alluvium. The calculations estimate that flow
through the shallow bedrock accounts for about 45 percent of the alluvial groundwater flow, but
flow through the USZ is only 0.44 percent of the alluvial flow.

Deeper bedrock (Ynl B), including the lower ore body (LCZ), is interpreted to have significantly
lower hydraulic conductivity compared to shallower units. The flow through deeper bedrock is
very small and estimated to account for less than 0.2 percent of the alluvial groundwater flow.
Groundwater flow through the lower ore body (LCZ) is essentially negligible when compared to
the alluvial flow.

Groundwater in the mine-area alluvium eventually discharges to Sheep Creek surface water and
adds to the stream base flow (the typical annual minimum flow derived exclusively from
groundwater). As shown on Figure 3.4-8, the Sheep Creek base flow in the mine area is

6,700 gpm (Hydrometrics, Inc. 2015b), so groundwater flow in the mine-area alluvium is about
3 percent of the base flow that accumulates in the stream channel. The rest of the base flow
originates from areas in the watershed that are upstream of the mine area. The groundwater flow
through shallow bedrock contributes less than half (45 percent) of the alluvial groundwater
component of base flow, and the flow through the ore bodies (USZ and LCZ) is negligible when
compared to the Sheep Creek base flow (about 0.2 percent of the alluvial groundwater
component of base flow in the Sheep Creek).
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3.4.2.5. Groundwater — Surface Water Interactions

Groundwater within the Sheep Creek alluvium is in direct hydraulic communication with the
Sheep Creek stream channel. Where alluvium is not present, the stream is in direct or indirect
hydraulic communication with bedrock. Except for peak stream levels during May and June, the
Sheep Creek water level is typically lower than groundwater levels in the adjacent alluvium and
bedrock, and thus acts as a sink for groundwater discharge. Most of the time, the alluvial sands
and gravels receive groundwater from adjacent and underlying bedrock systems, and also from
alluvial systems in tributary drainages (Hydrometrics, Inc. 2015b). Due to these processes, Sheep
Creek is generally a gaining stream within the watershed, with significant base flow supported
by groundwater discharge. Except for its uppermost reaches, Sheep Creek is perennial
throughout the Conceptual Model Domain.

The upper reaches of some of the tributary drainages have small springs that are likely fed by
perched groundwater systems. This water commonly re-infiltrates the ground within the
alluvium-filled stream valleys, and re-emerges as groundwater discharge to streams. Many of the
tributary streams are ephemeral in their upper reaches and perennial in their lower reaches before
flowing into Sheep Creek.

Groundwater discharging to Sheep Creek at the mine site constitutes only 3 percent of the
Creek’s base flow and deeper bedrock (subject to mining) contributes only about 0.1 percent of
that water—see discussion in Section 3.4.2.4 above (Hydrometrics, Inc. 2015b).

3.4.2.6. Groundwater Quality

Groundwater chemistry data for the LSA is compiled in Hydrometrics (2015a) for water samples
collected from 2011 through 2015. DEQ’s third-party contractor performed a review of more
recent data collected during 2016 and 2017. The review for this EIS of newer water chemistry
data showed no substantial differences with the earlier data compiled by Hydrometrics except at
one well (PW-7). Monitoring wells are grouped according to the primary HSUs:

e Alluvial/Overburden wells (Qal)

e Shallow bedrock wells (Ynl A)

e Upper sulfide ore zone wells (USZ/UCZ)
e Lower copper zone (LCZ)

Table 3.4-3 provides a summary of groundwater quality in each group of wells, while
Table 3.4-3a to Table 3.4-3d present more detailed information about chemistry for wells
representative of each of those groups.

Alluvial/Overburden Wells

Groundwater in the shallow alluvial and unconsolidated overburden wells (MW-1A, MW-2A
and MW 6A) is a calcium/magnesium bicarbonate type with near neutral pH of 6.24 to

7.66 standard units (s.u.), moderately low total dissolved solids of 176 to 302 mg/L, and low to
non-detected concentrations of dissolved metals (Hydrometrics, Inc. 2015a).
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Samples from MW-1A exhibited variable water quality with a small number of samples having
concentrations of arsenic, barium, lead, and thallium above Montana human health standards
(hhs) (DEQ 2017), and a small number of samples exceeding the secondary (non-health)
standards for iron and manganese. MW-1A is screened in fine-grained sediments and has
exhibited high turbidity in many water samples. The results from monitoring events showing
metals at higher concentrations could reflect the breakthrough of particulates through the
sampling filters due to high turbidity (Hydrometrics, Inc. 2015a).

Shallow Bedrock Wells

Wells completed in shallow bedrock above the USZ include MW-1B, MW-2B, MW-4B, MW-
6A, MW-6B, MW-7, MW-8, MW-9, MW-10, MW-11, MW-12, MW-13, MW-14, MW-15,
SC15-184, SC15-185, SC15-194, SC15-195, SC15-198, and test wells PW-1, PW-2, PW-3, PW-
8, PW-9, and PW-10 (see Figure 3.4-1). Groundwater samples from these wells tend to have
chemistry similar to alluvial groundwater. The shallow bedrock groundwater is a
calcium/magnesium bicarbonate type with near neutral pH of 6.02 to 8.27 s.u. and moderately
low total dissolved solids of 54 to 548 mg/L. Dissolved trace constituents that are present at
detectable concentrations in the shallow bedrock wells include arsenic, barium, iron, manganese,
strontium, thallium, and uranium. Table 4.3-2 shows exceedances of groundwater quality
standards in some wells for antimony, arsenic, iron, lead, manganese, strontium, and thallium All
other trace constituents in the shallow aquifer met applicable regulatory standards.

MW-1B is a shallow bedrock well with an anomalous water chemistry. It has a
calcium/magnesium sulfate water type, pH of 6.02 to 6.51 s.u., and exceeds the secondary
drinking water standard for manganese. MW-1B water samples have arsenic in the reduced (111)
form, which might be expected in groundwater that interacts with sulfide mineralization under
reducing conditions. Concentrations of thallium at MW-1B (0.0145 mg/L) also exceed the
Montana human health groundwater standard (0.002 mg/L). Water quality at MW-1B is similar
to MW-3 and test well PW-4, both of which are completed in the sulfide ore zone (Hydrometrics,
Inc. 2015a). Although completed in shallow bedrock, MW-1B has water that is chemically more
similar to that of the USZ.

Upper Sulfide Ore Zone Wells

Wells completed in sulfide ore zone include MW-3, PW-4, and PW-9. Groundwater around
those wells is a calcium/magnesium sulfate type with near neutral pH (6.11 to 7.33 s.u.) and
somewhat higher total dissolved solids (380 to 607 mg/L). These wells generally have higher
concentrations of total dissolved solids and sulfate compared to the shallow bedrock and alluvial
wells.

Dissolved trace constituents that were present at detectable concentrations include antimony,
arsenic, barium, iron, lead, manganese, mercury, molybdenum, nickel, strontium, thallium,
uranium, and zinc. All of the ore zone wells exceed the secondary drinking water standard for
iron, and PW-4 exceeds the secondary drinking water standard for manganese

(Hydrometrics, Inc. 2015a). Thallium is detected in MW-3 and PW-4, but the concentrations do
not exceed the Montana human health standard of 0.002 mg/L (DEQ 2017). Strontium
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concentrations at MW-3, PW-4, and PW-9 are elevated (8.08 to 16.2 mg/L), exceeding the
Montana human health standard of 4 mg/L (DEQ 2017). Arsenic concentrations at the same
wells range from 0.054 mg/L to 0.09 mg/L, also exceeding the Montana human health standard
of 0.010 mg/L. Arsenic speciation in samples from MW-3 indicated that the most of arsenic is
present in the reduced (I11) form (Hydrometrics, Inc. 2015a).

Lower Copper Zone

The analytical results from PW-7, the only well completed in the LCZ, indicate a
sodium/potassium bicarbonate type water with relatively high pH (8.07 to 11.58 s.u.) and total
dissolved solids (317 to 359 mg/L). Compared to other wells at the mine site, PW-7 has higher
concentrations of chloride (5.9 to 52 mg/L) and sulfate 12 to 45 mg/L). Detected trace
constituents include aluminum, antimony, arsenic, barium, molybdenum, selenium, strontium,
and zinc. Dissolved aluminum concentrations (0.187 to 1.03 mg/L) were much higher than
observed at other wells on the site. Antimony (0.0077 mg/L) is the only trace constituent that
exceeds the Montana human health standard of 0.006 mg/L (DEQ 2017). Iron and manganese
exceeded the secondary drinking water standards in samples collected during the June 2017
sampling event.

3.4.2.7. Spring Flow Rates and Water Quality

Springs are expressions of groundwater discharging to surficial environments and are discussed
in this Section, Groundwater Hydrology. Locations of springs present around the proposed mine
site are presented on Figure 3.5-3 of Section 3.5, Surface Water Hydrology.

Flow rates observed at the springs ranged from less than 1 gpm to over 100 gpm

(Hydrometrics 2015a). Detailed spring flow rates are presented in Table 3.5-3 of Section 3.5,
Surface Water Hydrology. In total, 237 water samples were collected at spring sites: SP-1, SP-2,
SP-3, SP-4, SP-5, SP6, SP-7, DS-1, DS-2, DS-3, and DS-4, which surround the proposed mine
site. These samples were collected during 41 sampling events conducted from May 2011 to
December 2017. The springs generally exhibited slightly acidic to slightly alkaline pH (5.46 to
8.87 s.u.) and moderate to high alkalinities (17 to 240 milligram per liter [mg/L]). Background
nitrate concentrations were relatively low (<0.1 to 0.68 mg/L) at all the spring sites. Metals
concentrations were below water quality standards with the following exceptions:

e Aluminum was measured in 31 out of 237 collected samples at concentrations exceeding the
Agquatic Life Chronic Standard of 0.087 mg/L (DEQ 2017) at the following sampling
locations: DS-3, DS-4, and SP-3; and

e Iron was measured in 23 out of 237 collected samples at concentrations exceeding the
Aquatic Life Chronic Standard of 1 mg/L at the following sampling locations: DS-3, DS-4,
and SP-3 (the same locations as aluminum exceedances).
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Table 3.4-3
Summary of Existing Groundwater Quality
Total
. General .
Grouping | Geology Wells pH Dissolved Exceedances Comments
Water Type .
Solids
Alluvium / Qal Calcium/ | MW-1A, MW- | 6.24to0 |176to 302 . . . . .
Overburden magnesium | 2A, MW-4A | 7.66 | mg/L | Arsenic, barium, iron, lead, e High turbidity in MW-
bicarbonate manganese, and thallium above | 1A may be responsible
hhs in MW-1A. for elevated metals
Thallium above hhs in MW-2A. S\?er;::entratlons in this
o Sulfate concentrations
are relatively low (from
8 to 51 mg/L).
Shallow Ynl A Calcium/ | MW-1B, MW- | 6.02 to 54 to « Antimony above hhs in MW-08 Sulfate concentrations
Bedrock Ynl B magnesium | 2B, MW-4B, 8.27 548 mg/L imony abov ! "Irange from 1 to 247 mg/L.
above USZ| bicarbonate | MW-6A, MW- Arsenic above hhs in MW-1B,
6B, MW-7, MW- MW-2B, MW-9, PW-8, PW-9.
8, MW-9, MW-
10, MW-11, Iron above secondary standard
MW'lZ, MW'13, In MW'].B, MW'ZB, MW'g,
MW'14 MW'15 MW'].O, MW'll, PW']., PW'2,
PW'l, PW'2 , PW'3, PW'g
PW-3, PW-8, Lead above hhs in PW-8.
PW-9 PW-10,
SC15-184, Manganese above secondary
SC15-185, standard in MW-1B, MW-6B,
SC15-194 MW-7, MW-8, MW-9, MW-10,
sc15-195: MW-11, PW-1, PW-3, PW-8,
SC15-198 PW-10, SC15-185.
Strontium above hhs in PW-10.
Thallium above hhs in MW-1B,
MW-2B, MW-9, PW-8.

hhs = human health standards (for water quality)
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Table 3.4-3a

Groundwater Quality Summary Statistics - MW-4A (Well completed in Alluvium)
Parameters Units Meag\luorle(r):len ts [’)\L %2{5 Min. Max. |Mean PZCSCI)_A)T P5 ((:JCI’_/oT P7 gi/oT SD.
Field Parameters
Depth To Water Feet 34 NA 3.36 6.02| 4.90 4.46 4.97 5.51| 0.76
pH - Field S.u. 22 NA 6.24 7.53] 7.22 7.17 7.26 7.37| 0.28
Field Specific Conductivity  [umhos/cm 22 NA 481 551| 510 490 512 525/ 20
Water Temperature Deg C 22 NA 4.3 8.5 6.4 4.7 6.9 76| 15
Dissolved Oxygen mg/L 22 NA 0.01 3.57| 1.00 0.27 0.84 1.37| 0.92
Physical Parameters
Total Dissolved Solids mg/L 24 24 270 302| 287 278 288 296 9
Total Suspended Solids mg/L 20 1 <4 23| NA NA NA NA| NA
Major Constituents - Common lons
Alkalinity as CaCO3 mg/L 24 24 250 290| 269 260 270 280 11
Bicarbonate as HCO3 mg/L 4 4 330 360| 342 330 340 357 15
Carbonate as CO3 mg/L 4 0 <1 <l| NA NA NA NA| NA
Chloride mg/L 24 24 2 4 2. 2 2 3| 05
Fluoride mg/L 24 24 0.1 02/ 0.1 0.1 0.1 0.2 0.05
Sulfate mg/L 24 24 8 21 14 12 14 15 3
Hardness as CaCO3 mg/L 24 24 253 292| 277 272 279 282| 10
Calcium (DIS) mg/L 24 24 70 80 76 74 76 78 3
Magnesium (DIS) mg/L 24 24 19 23 21 20 21 22| 0.9
Potassium (DIS) mg/L 24 24 1 2 1 1 1 2| 05
Sodium (DIS) mg/L 24 24 2 3 3 3 3 3] 03
Nutrients
Kjeldahl Nitrogen as N mg/L 1 0 <0.5 <0.5] NA NA NA NA| NA
Nitrate + Nitrite as N mg/L 24 2 <0.01 0.02| 0.01 0.01 0.01 0.01/0.002
Total Persulfate Nitrogen mg/L 1 0 <0.04] <0.04] NA NA NA NA| NA
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Parameters Units Meag\luorle(r):len ts [’)\L %2{5 Min. Max. |Mean P2C5 If)T P5 ((:)IfOT P7 ngOT SD.
Phosphorus (TOT) mg/L 2 1 <0.006 0.01f] NA NA NA NA| NA
Metals - Trace Constituents
Aluminum (DIS) mg/L 24 3 <0.009 0.087| 0.015 0.009 0.009 0.009/0.017
Antimony (DIS) mg/L 24 0| <0.0005| <0.003] NA NA NA NA| NA
Arsenic (DIS) mg/L 24 0 <0.001] <0.003] NA NA NA NA| NA
Barium (DIS) mg/L 24 24 0.17 0.203|0.1844 0.181 0.185 0.189|0.007
Beryllium (DIS) mg/L 24 0| <0.0008] <0.001] NA NA NA NA| NA
Cadmium (DIS) mg/L 24 0| <0.00003|<0.00008] NA NA NA NA| NA
Chromium (DIS) mg/L 24 0 <0.001 <0.01] NA NA NA NA| NA
Cobalt (DIS) mg/L 24 0 <0.01 <0.01] NA NA NA NA| NA
Copper (DIS) mg/L 24 0| <0.001] <0.002] NA NA NA NA|[ NA
Iron (DIS) mg/L 24 18 <0.02 0.16| 0.037 0.022 0.03 0.04/0.028
Lead (DIS) mg/L 24 1| <0.0003| 0.0005] NA NA NA NA| NA
Manganese (DIS) mg/L 24 24 0.057 0.291| 0.195 0.171 0.187 0.239/0.054
Mercury (DIS) mg/L 24 1/<0.000005| 0.00001] NA NA NA NA| NA
Molybdenum (DIS) mg/L 24 0 <0.001] <0.005] NA NA NA NA| NA
Nickel (DIS) mg/L 24 0 <0.001 <0.01] NA NA NA NA| NA
Selenium (DIS) mg/L 24 0| <0.0002| <0.001] NA NA NA NA| NA
Silicon (DIS) mg/L 1 1 13.3 13.3] NA NA NA NA| NA
Silver (DIS) mg/L 24 0| <0.0002| <0.0005] NA NA NA NA| NA
Strontium (DIS) mg/L 24 24 0.163 0.2|] 0.172 0.167 0.170 0.173]0.009
Thallium (DIS) mg/L 24 1| <0.0002| 0.0003] NA NA NA NA| NA
Uranium (DIS) mg/L 24 5| <0.0004 0.008(0.0064 0.008 0.008 0.008/0.003
Zinc (DIS) mg/L 24 1 <0.002 0.01] NA NA NA NA| NA
DIS = dissolved concentrations; mg/L = milligram per liter; NA = not analyzed or not applicable; PCTL = percentile
Note:

The reporting period for this table is May 2012 to December 2017.
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Table 3.4-3b

Groundwater Quality Summary Statistics - MW-4B (Well completed in Shallow Bedrock)
Parameters Units Meals\luor.e?:\ents Ig)\le(ié(c)tfs Min. Max. | Mean Pzgcl)_A)T P5((:)CITOT FZC?CITOT SD.
Field Parameters
Depth To Water Feet 35 NA 3.02 7.26| 4.56 4.09 4.47 5.075|0.924
pH - Field S.u. 22 NA 6.84 7.76| 7.45 7.413 7.50 7.59(0.228
Field Specific Conductivity umhos/cm 22 NA 419 510|460.41 446 459 473.9(23.22
Water Temperature Deg C 22 NA 5.3 6.86| 6.18 5.9 6.15 6.5/0.351
Dissolved Oxygen mg/L 22 NA 0.03 3.39] 055 0.16 0.31 0.51| 0.78
Physical Parameters
Total Dissolved Solids mg/L 24 24 217 275| 250.3 244 249.5 259.8| 12.9
Total Suspended Solids mg/L 19 0 <4 <10, NA NA NA NA| NA
Major Constituents - Common lons
Alkalinity as CaCO3 mg/L 24 24 220 270| 2425 230 240 250| 14.5
Bicarbonate as HCO3 mg/L 5 5 300 330| 316.0 300 320 330| 15.2
Carbonate as CO3 mg/L 5 0 <1 <l| NA NA NA NA|[ NA
Chloride mg/L 24 24 1 2| 1.8 1.7 2 2| 041
Fluoride mg/L 24 24 0.1 02/ 0.1 0.1 0.1 0.1 0.02
Sulfate mg/L 24 24 11 26| 14.9 13 14 16.8| 3.6
Hardness as CaCO3 mg/L 24 24 167 265| 244.9 237 250 257| 20.6
Calcium (DIS) mg/L 24 24 59 70| 65.4 62 66 68| 3.31
Magnesium (DIS) mg/L 24 24 19 23| 20.8 20 21 22| 1.13
Potassium (DIS) mg/L 24 24 1 2| 1.19 1 1 1/0.385
Sodium (DIS) mg/L 24 24 2 3| 221 2 2 2/0.415
Nutrients
Kjeldahl Nitrogen as N mg/L 1 0 0.5 <0.5| NA NA NA NA| NA
Nitrate + Nitrite as N mg/L 24 18 <0.01 0.06/ 0.03 0.01 0.03 0.058| 0.02
Total Persulfate Nitrogen mg/L 1 1 0.05 0.05| NA NA NA NA| NA
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Parameters Units Meals\luor.e?:\ents Ig)\lec;é(c)tfs Min. Max. | Mean P2C5 If)T P5((:) IfOT FZC?IfOT SD.
Phosphorus (TOT) mg/L 2 1 0.004 0.01] NA NA NA NA| NA
Metals - Trace Constituents

Aluminum (DIS) mg/L 24 1| <0.009 0.03] NA NA NA NA|[ NA
Antimony (DIS) mg/L 24 0| <0.0005/ <0.003] NA NA NA NA|[ NA
Arsenic (DIS) mg/L 24 0| <0.001| <0.003] NA NA NA NA|[ NA
Barium (DIS) mg/L 24 24 0.117 0.147(0.1278 0.123 0.127 0.131(0.008
Beryllium (DIS) mg/L 24 0| <0.0008| <0.001| NA NA NA NA| NA
Cadmium (DIS) mg/L 24 0| <0.00003|<0.00008| NA NA NA NA|[ NA
Chromium (DIS) mg/L 24 0| <0.001] <0.01f NA NA NA NA|[ NA
Cobalt (DIS) mg/L 24 0 <0.01] <0.01] NA NA NA NA| NA
Copper (DIS) mg/L 24 0| <0.001] <0.002] NA NA NA NA| NA
Iron (DIS) mg/L 24 0 <0.02| <0.03] NA NA NA NA| NA
Lead (DIS) mg/L 24 0| <0.0003| <0.0005| NA NA NA NA|[ NA
Manganese (DIS) mg/L 24 3| <0.002 0.006(0.0049 0.005 0.005 0.005(0.001
Mercury (DIS) mg/L 24 1/<0.000005/0.000012] NA NA NA NA|[ NA
Molybdenum (DIS) mg/L 24 0| <0.001| <0.005] NA NA NA NA| NA
Nickel (DIS) mg/L 24 0| <0.001] <0.01f NA NA NA NA|[ NA
Selenium (DIS) mg/L 24 0| <0.0002] <0.02] NA NA NA NA|[ NA
Silicon (DIS) mg/L 1 1 10.6 10.6| NA NA NA NA|[ NA
Silver (DIS) mg/L 24 0| <0.0002| <0.0005 NA NA NA NA| NA
Strontium (DIS) mg/L 24 24 0.161 0.2| 0.177 0.17 0.173 0.184(0.011
Thallium (DIS) mg/L 24 4| <0.0002| 0.0004|0.0002 0.0002 0.0002 0.0002|0.000
Uranium (DIS) mg/L 24 5/ <0.0007 0.008(0.0065 0.008 0.008 0.008(0.003
Zinc (DIS) mg/L 24 0| <0.002| <0.01] NA NA NA NA| NA

DIS = dissolved concentrations; hhs = human health standards; mg/L = milligram per liter; NA = not analyzed or not applicable; PCTL = percentile

Note:

The reporting period for this table is May 2012 to December 2017.
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Table 3.4-3c

Groundwater Quality Summary Statistics - MW-3 (Well completed in Sulfide Ore Zone)
Parameters Units Meals\luorlecr):]ents El)\le(zés{s Min. Max. | Mean PZS?T PSSZOT FzéclfOT SD.
Field Parameters
Depth To Water Feet 28 NA 26.74|  46.13| 38.72| 32.33| 40.63| 43.42| 5.82
pH - Field S.u. 24 NA 6.77 731 7.07 6.99| 7.06| 7.16| 0.115
Field Specific Conductivity umhos/cm 24 NA 769 883 835 817| 834 857| 29.9
Water Temperature Deg C 24 NA 8.1 10.3 9.29 8.82| 9.45 9.80| 0.60
Dissolved Oxygen mg/L 24 NA 0 209 034 0.11] 0.255| 0.348| 0.464
Physical Parameters
Total Dissolved Solids mg/L 28 28 535 607 577 555/ 580 598 22
Total Suspended Solids mg/L 21 0 <4 <10 NA NA| NA NA| NA
Major Constituents - Common lons
Alkalinity as CaCO3 mg/L 28 28 210 230| 217.5 210 220 220| 5.2
Bicarbonate as HCO3 mg/L 7 7 260 290 271 270] 270 270 9
Carbonate as CO3 mg/L 7 0 <1 <1 NA NA| NA NA| NA
Chloride mg/L 28 28 1 2| 1.25 1 1 1.2| 0.407
Fluoride mg/L 28 28 0.6 0.8/ 0.74 0.7, 0.7 0.8| 0.063
Sulfate mg/L 28 28 219 280| 257.39 242 260 278| 20.01
Hardness as CaCO3 mg/L 28 28 375 523| 428.89 407| 430 440| 28.01
Calcium (DIS) mg/L 28 28 71 124| 82.96| 77.25| 825 84| 9.71
Magnesium (DIS) mg/L 28 28 48 58| 53.61 51 54| 55.75| 2.67
Potassium (DIS) mg/L 28 28 3 4, 321 3 3 3| 0.42
Sodium (DIS) mg/L 28 28 14 18| 15.96 16 16 16| 0.881
Nutrients
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Parameters Units Meals\luorlecr):]ents El)\le(zés{s Min. Max. | Mean PZS?T PSSZOT FzéclfOT SD.
Kjeldahl Nitrogen as N mg/L 2 0 <0.5 <0.5 NA NA| NA NA| NA
Nitrate + Nitrite as N mg/L 28 3 <0.01 0.02| 0.01 0.01] 0.01| 0.01} 0.002
Total Persulfate Nitrogen mg/L 1 0.07 0.07 NA NA| NA NA| NA
Phosphorus (TOT) mg/L 3 3| <0.006 0.01/ 0.009 NA| 0.009 NA| NA
Metals - Trace Constituents

Aluminum (DIS) mg/L 28 0 <0.009 <0.03 NA NA| NA NA| NA
Antimony (DIS) mg/L 28 0| <0.0005| <0.003 NA NA| NA NA| NA
Arsenic (DIS) mg/L 28 28 0.062| 0.078| 0.0675| 0.0653| 0.068| 0.07| 0.004
Barium (DIS) mg/L 28 28 0.01f 0.013] 0.0110 0.01} 0.011| 0.011} 0.001
Beryllium (DIS) mg/L 28 0| <0.0008| <0.001 NA NA| NA NA| NA
Cadmium (DIS) mg/L 28 0| <0.00003|<0.00008 NA NA| NA NA| NA
Chromium (DIS) mg/L 28 0| <0.001] <0.01 NA NA| NA NA| NA
Cobalt (DIS) mg/L 28 0 <0.01| <0.01 NA NA| NA NA| NA
Copper (DIS) mg/L 28 0| <0.001| <0.002 NA NA| NA NA| NA
Iron (DIS) mg/L 28 28 1 1.23| 1.114/ 1.033| 1.125 1.2| 0.082
Lead (DIS) mg/L 28 0| <0.0003| <0.0005 NA NA| NA NA| NA
Manganese (DIS) mg/L 28 28 0.018| 0.035| 0.024 0.02| 0.023] 0.026| 0.005
Mercury (DIS) mg/L 28 1|<0.000005| 0.00001 NA NA| NA NA| NA
Molybdenum (DIS) mg/L 28 1| <0.001] 0.005 NA NA| NA NA| NA
Nickel (DIS) mg/L 28 6/ <0.001 0.01 0.002] 0.001| 0.001] 0.001| 0.003
Selenium (DIS) mg/L 28 0| <0.0002| <0.001 NA NA| NA NA| NA
Silicon (DIS) mg/L 1 1 8.3 8.3 NA NA| NA NA| NA
Silver (DIS) mg/L 28 0| <0.0002| <0.0005 NA NA| NA NA| NA
Strontium (DIS) mg/L 28 28 13 16.2| 14.3 13.7) 14.2 15| 0.800
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Parameters Units Meals\luorlecr):]ents El)\le(zés{s Min. Max. | Mean PZS?T PSSZOT FzéclfOT SD.
Thallium (DIS) mg/L 28 28| 0.0003| 0.0006| 0.0004| 0.0004(0.0004| 0.0004| 0.000
Uranium (DIS) mg/L 28 7| <0.001] 0.008/ 0.006] 0.003| 0.008/ 0.008| 0.003
Zinc (DIS) mg/L 28 1| <0.002 0.01 NA NA| NA NA| NA
DIS = dissolved concentrations; mg/L = milligram per liter; NA = not analyzed or not applicable; PCTL = percentile
'II\'II:);er.eporting period for this table is November 2011 to November 2017.
Table 3.4-3d

Groundwater Quality Summary Statistics — PW-7 (Well completed in in Lower Copper Zone)
Parameters Units Meagluol;ecr)gen ts Ig\le (ié((;)tfs Min. Max. Mean P?‘gtzo.r PSC(Z)(ZOT IJ(E;(ITOT SD.
Field Parameters
Depth To Water Feet 1 NA 51.93 51.93 NA NA NA NA| NA
pH - Field S.u. 5 NA 8.7 11.58| 9.97 9 9.5 11.175] 1.17
Field Specific Conductivity umhos/cm 5 NA 525 842| 622.2| 537.5 557 739.5| 129.8
Water Temperature Deg C 5 NA 53 13.36] 10.63 7.4 12 13.18] 3.34
Dissolved Oxygen mg/L 4 NA 0.08 0.39| 0.19] 0.085 0.15 0.343] 0.142
Physical Parameters
Total Dissolved Solids mg/L 5 5 317 3