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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.
de-pyritization: The process of removing pyrite from the tailings, resulting in a tailings stream
and concentrated pyrite stream.
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 Plant.
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.
pyrite: A yellow iron mineral.
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 waterbody floor 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

degree Fahrenheit

°C

degree Celsius

µg/m3

microgram(s) per cubic meter

a.m.

ante meridian (morning and before noon)

AADT

average annual daily traffic

ABA

acid-based accounting

ACHP

Advisory Council on Historic Preservation

AES

Aquatic Ecological System

Al

aluminum

AMA

Agency Modified Alternative

amsl

above mean sea level

ANFO

ammonium nitrate/fuel oil (explosive)

AP

acid potential

ARD

acid rock drainage

ARM

Administrative Rules of Montana

As

arsenic

ASTM

ASTM International

Ba

barium

Ba3(AsO4)2

barium arsenate

BACI

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

BACT

Best Available Control Technology

BBF

Black Butte Fault

Be

beryllium

bgs

below ground surface

BHP

Broken Hill Proprietary Company Limited

Big Sky Acoustics

Big Sky Acoustics, LLC

BLM

U.S. Bureau of Land Management

BMP

best management practice

C

Coon Creek code in sampling site

Ca

calcium
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CaCO3

calcium carbonate

CAA

Clean Air Act

CAI

Cominco American Inc.

CAPS

Crucial Areas Planning System

Cd

cadmium

CFR

Code of Federal Regulations

cfs

cubic feet per second

CH4

methane

Cl

chlorine

Co

cobalt

CO

carbon monoxide

CO2

carbon dioxide

CO2e

carbon dioxide equivalents

COC

contaminants of concern

Cr

chromium

Cr2O3

chromium(III) oxide

CTF

Cemented Tailings Facility

Cu

copper

Cu3(As,Sb)S8

chalcopyrite and tennantite

CuFeS2

chalcopyrite

CWA

Clean Water Act

CWP

Contact Water Pond

dB

decibel(s)

dBA

A-weighted decibel(s)

dBC

C-weighted decibel(s)

DEQ

Montana Department of Environmental Quality

DNRC

Montana Department of Natural Resources and Conservation

DO

dissolved oxygen

DS, D/S

downstream

E. Coli

Escherichia coli

EBT

juvenile brook trout
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EIS

Environmental Impact Statement

ELG

Effluent Limit Guidelines

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

gallon per minute

H2SO4

sulfuric acid

HAP

hazardous air pollutants

HBI

Hilsenhoff Biotic Index

HCT

humidity cell test

HDPE

High Density Polyethylene

HELP

Hydrologic Evaluation of Landfill Performance

Hg

mercury

hhs

human health standard

HNO3

nitric acid

hp

horsepower

HRMIB

Hard Rock Mining Impact Board

HSU

hydrostratigraphic unit

I-90

Interstate 90

ICP

inductively coupled plasma

IG

Igneous Dykes

ILF

In-Lieu Fee Program

IPaC

Information for Planning and Consultation
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JD

Jurisdictional Determination

K

hydraulic conductivity

K

potassium

km

kilometer

kW

kilowatt

lb

pound(s)

LCZ

Lower Copper Zone

Ld

daytime sound level

Ldn

day-night average sound level

LECO

Laboratory Equipment Corporation

Leq

equivalent noise levels

Leq(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

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/m2

milligram per square meter

mm

millimeter
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MMI

multi-metric indices

MMRA

Metal Mine Reclamation Act

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

NHPA

National Historic Preservation Act

Ni

nickel

[Ni,Co]3S4

siegenite

NO

nitric oxide

NO2

nitrogen dioxide

NO3

nitrate, nitric acid

NOx

nitrogen oxides

NP

neutralization potential

nPAG

non-Potentially Acid Generating

NR

not reported

NRCS

Natural Resources Conservation Service

NRHP

National Register of Historic Places
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NSPS

New Source Performance Standards

NSR

New Source Review

P

phosphorus

p.m.

post meridian (afternoon and evening)

PAG

Potentially Acid Generating

PAH

polycyclic aromatic hydrocarbons

Pb

lead

PFC

Proper Functioning Condition

pH

potential hydrogen

PHREEQC

pH-Redox-Equilibrium

PIT

passive integrated transponders

PM

particulate matter

PM10

particulate matter up to 10 micrometers in diameter

PM2.5

particulate matter up to 2.5 micrometers in diameter

ppb

parts per billion

ppm

parts per million

Project

Black Butte Copper Project

Proponent

Tintina Resources Inc.

PSD

Prevention of Significant Deterioration

PWP

Process Water Pond

Qal

Quaternary Alluvial Deposits

RICE

reciprocating internal combustion engine

RM

river miles

RO

reverse osmosis

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
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Se

selenium

SH

Sheep Creek code

SHPO

State Historic Preservation Office

Si

silicon

SIL

significant impact level

SM

Smith River code

SM

stream mile

SO2

sulfur dioxide

SO4

sulfate

SOC

Species of Concern

SP

undeveloped spring

SPLP

synthetic precipitation leachability procedure

Sr

strontium

SrCO3

strontianite

SrSO4

celestine

SW

surface water

SWPPP

Storm Water Pollution Prevention Plan

T&E

threatened and endangered

TBELs

Technology-based Effluent Limitations

TDI

trophic diatom index

Tgd

tertiary sill-form granodiorite intrusive rocks

Tl

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

U.S.

United States

UCZ

Upper Copper Zone
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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

VMT

vehicle miles traveled

VOC

volatile organic compound

VVF

Volcano Valley Fault

WEG

wind erodibility group

WESTECH

WESTECH Environmental Services, Inc.

WET

whole effluent toxicity

WQBELs

Water Quality-based Effluent Limitations

WRS

Waste Rock Storage

WTP

Water Treatment Plant

WW

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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Executive Summary

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 EIS prior to taking state action on applications
for permits or other state authorizations submitted by Tintina Montana, Inc. (the Proponent). The
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 EIS. Please refer to the
EIS, its appendices, or referenced reports for more information. The 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); a list of the consultation and coordination
efforts undertaken as part of the EIS development (Chapter 6); and responses to substantive
comments received during the Draft EIS public comment period (Chapter 8).

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.
Additional Project updates were submitted to DEQ on January 30, 2018, and November 21,
2018. The Draft EIS for the Project was issued on March 11, 2019.
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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.
DEQ established a public comment period on the Draft EIS from March 11, 2019, to May 10,
2019 (i.e., 60 calendar days). On April 24, 2019, a public meeting was held at the Great Falls
High School fieldhouse in Great Falls, Montana. On April 29, 2019, a second meeting was held
at the Park County High School Gymnasium in Livingston, Montana. The third public meeting
was held at the White Sulphur Springs High School gymnasium in White Sulphur Springs,
Montana, on April 30, 2019. Two online webinar public meetings were also held on May 1 and
May 2, 2019. During this public comment period, DEQ received oral and written comments at
the public meetings, by regular mail, and by electronic mail. Chapter 8, Response to Comments,
presents the substantive public comments received and responses to those comments.
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5. ALTERNATIVES
Alternatives fully evaluated in the 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 2.3 of the EIS for more information.

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 1 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
1

A “void” is the space from which the ore was removed.

February 2020

ES-4

Final Environmental Impact Statement
Black Butte Copper Project

Executive Summary

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, I-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.
Montana Rail Link mainline tracks serving these railheads, as well as Burlington Northern Santa
Fe Railroad mainline tracks in Montana, would be utilized.
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 235 workers, with an additional 24 contract miners
and 127 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. Prior to the final flooding in 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,
and the rinsing process would be performed repeatedly for a particular segment of the mine. 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
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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.

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.
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6.1. GROUNDWATER HYDROLOGY
Under the Proposed Action, mine dewatering would 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 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, yet the AMA
would have potential benefits over the Proposed Action. 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. As such, backfilling would
further reduce the potential for groundwater mixing between upper and lower aquifers, and
further reduce potential groundwater contamination from exposed underground mine surfaces at
closure compared to the Proposed Action.

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.
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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
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.
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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 472 employee vehicle movements per day,
36 concentrate haul truck movements per day, and 12 to 18 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
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 0.85 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. It is acknowledged
that lowering the water table for the duration of mining may impact some ecosystems, even if
drawdown is less than 2 feet. In instances where small, isolated wetlands exist outside of the area
affected by the underground injection of groundwater, and no perched water table is available,
reduction in available groundwater could cause these wetlands to temporarily dry up and revert
back once hydrology is restored. Thus, secondary impacts to wetlands due to changes in
groundwater hydrology would be negligible. No secondary impacts are expected due to wetland
fragmentation 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; however, mitigation measures would be
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implemented to reduce these impacts. 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, 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. The Proponent has clarified their plan to use an UIG in order to
augment stream flow into Coon Creek. Aquatic biota (i.e., macroinvertebrates) in the natural
channel of Coon Creek may be impacted by sedimentation from temporary construction
activities and by changes in hydrology during operations due to mine dewatering. Aquatic biota
could be temporarily impacted by the installation and reclamation 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 a
Air Quality

No Action Alternative

Ambient Air Quality
Standards

No change from current condition.

Regional Haze/Visibility

No change from current condition.

Chemical Deposition

No change from current condition.

Cultural/Tribal/Historic Resources
Historic properties have been impacted by subsurface
archaeological testing and Project-related, ground-disturbing
Historic Properties
activities. Additional mitigation would not occur under the No
Action Alternative.
Groundwater Hydrology

Groundwater Quantity

No change from current condition.

Groundwater Quality

No change from current condition.

Proposed Action

Predicted impacts for criteria pollutants at all offsite locations comply with healthbased Montana and federal primary standards, which are protective of ambient air
quality.
Project emissions of haze precursor pollutants are sufficiently below regulatory
thresholds to not warrant evaluation of haze/visibility impacts.
Predicted impacts from Project emissions comply with Montana and federal
secondary air standards, which are protective with respect to chemical deposition
impacts.

Agency Modified Alternative
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.
Same as Proposed Action.
Same as Proposed Action.

Historic properties have been impacted by subsurface archaeological testing and
Project-related, ground-disturbing activities. Historic properties would be avoided or Same as Proposed Action.
would be mitigated with a SHPO-approved treatment plan.

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

Backfilling would further reduce the potential for
groundwater mixing between upper and lower aquifers, and
further reduce potential groundwater contamination from
exposed underground mine surfaces at closure compared to
the Proposed Action.

Same as Proposed Action.

Surface Water Hydrology
Runoff Surface
Disturbance

No change from current condition.

Stream Flows

No change from current condition.

February 2020

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
Same as Proposed Action.
wetland features would be impacted through surface disturbance during
construction.
Diversion of water to the NCWR falls within existing leased water rights along
Same as Proposed Action.
Sheep Creek (pending review and approval by the DNRC).
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. Pending
Same as Proposed Action.
approval by the DNRC, this 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.
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No Action Alternative

No change from current condition.

Proposed Action
Agency Modified Alternative
Process water discharged to surface waters via UIG would be treated and therefore
not impact water quality in Sheep Creek. The contact groundwater from post-mine
voids would migrate via shallow bedrock toward discharge zones mixing with nonSame as Proposed Action.
contact groundwater; transport of chemicals dissolved in contact groundwater would
be retarded by process of adsorption; groundwater discharging to Sheep Creek
would not affect its water quality.

Land Use and Recreation
Existing Land Use

No change from current condition.

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.

Population Increase

No change from current condition.

A total of 311 acres of existing land use would be impacted, which would be
Same as Proposed Action.
reclaimed back to existing uses after mine closure (i.e., 19 years).
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 Same as Proposed Action.
fishing or boating would occur from surface water.
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
Same as Proposed Action.
opportunities, it is not expected that mine employee recreational resources use
would significantly deprive other regional recreationists from enjoying the same
resources.

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, Same as Proposed Action.
local in scope, and partially reversible. Impacts to visual resources after reclamation
would be long term, medium frequency, and local in scope.

Socioeconomics
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.
Population Increase

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

Employment, Income, and No change from current condition. Current employment, income
Tax Revenues
and tax revenues trends would continue.
Soils
No change from current condition. Erosion and sedimentation
would occur at current rates along the existing roads. Loss of soil
Soil Loss
development characteristics would be limited to new disturbances
planned in the Project area in the reasonably foreseeable future.

February 2020

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 inmigrating 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.
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.

Same as Proposed Action.

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
Same as Proposed Action.
would be salvaged and stockpiled long-term, and approximately 304,773 cubic yards
of soils would be temporarily stored and replaced on site.

ES-12

Final Environmental Impact Statement
Black Butte Copper Project

Resource Area / Impact a
Physical, Biological, and
Chemical Characteristics

Reclamation Impacts

Noise
Sound Levels at
Residential Receptors
Sound Levels at
Recreational Receptors

No Action Alternative
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.

No change from current condition.

No change from current condition.

No change from current condition.
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Proposed Action

Agency Modified Alternative

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 Same as Proposed Action.
expected from Project construction or operations.
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 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 longterm storage of soil.
Construction, operation, and mine closure could result in some audible noise at
nearby residential receptors.
Noise from construction and operations would not likely be audible at the Smith
River. However, temporary blasting associated with mine construction could result
in some audible noise at nearby recreational receptors in the Smith River area. If
audible, it would be below DEQ’s noise threshold for noise sensitive areas.

Same as Proposed Action.

Same as Proposed Action.

Transportation

Traffic Congestion

No change from current condition.

Road Safety

No change from current condition.

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
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. NonProject drivers are likely to be already accustomed to varying road and weather
conditions, as well as the presence of heavy truck traffic on analysis area roads.
Proponent-recommended road and intersection improvements would further
minimize impacts on road safety.

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
meaningfully change the traffic impacts described for the
Proposed Action.

Vegetation
Vegetation

Ongoing exploration and ranching activities may disturb vegetation A total of 311 acres of vegetation would be disturbed, which would be reclaimed
within the Project area.
after mine closure (i.e., 19 years). No impacts to T&E species.

Same as Proposed Action.

A total of 0.85 acre of permanent direct impacts to wetlands would occur due to
access/service roads, CTF, and the wet well for the Sheep Creek water diversion.
Negligible and temporary secondary impacts to small, isolated, non-jurisdictional
wetlands due to hydrology changes. No secondary impacts expected due to
fragmentation or water quality.

Same as Proposed Action.

Wetlands
Wetland Fill, Hydrology,
and Quality

Ongoing ranching activities may slightly disturb wetlands within
the Project area.

Wildlife
Habitat
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Continued exploration activities and agricultural use of Project site A total of 311 acres of habitat removal, to be reclaimed after mine closure
could affect habitat.
(i.e., 19 years).
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No Action Alternative

Direct Mortalities

Ongoing potential for wildlife-vehicle collisions due to private
recreational and agricultural use of the land.

Displacement

Wildlife occasionally disrupted by exploration activities or
recreational use.

Water Quality and Quantity No change from current condition.

Proposed Action

Agency Modified Alternative
Potential increased adverse impact compared to Proposed
Low likelihood of wildlife-vehicle collision for T&E species. Medium likelihood for Action. Potentially a slight increase in mortalities as more
big game species and other species of concern. No population-level impacts
vehicle traffic onsite associated with additional backfilling.
anticipated.
Fencing would limit potential impacts to birds and small
mammals.
Wildlife likely disrupted within 1 to 2 miles of the Project throughout the life of the
Same as Proposed Action.
mine.
Process water discharged to surface waters via the UIG would be treated to avoid
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.

Aquatic Biology
Stream Crossings and
Sedimentation

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

Water Quantity

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

NCWR Wet Well and Pipe No change from current condition.

Water Quality

No change from current condition.

Thermal Impacts

No change from current condition.

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.
Aquatic 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.
Aquatic 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.
Process water discharged to surface waters via the UIG would be treated to avoid
impacts to wildlife.
As part of mine operations, the Proponent anticipates discharging water seasonally
from the WTP and/or TWSP via the UIG, which would discharge to a segment of
Sheep Creek after mixing with an alluvial groundwater system. The discharge would
be governed by an MPDES permit. Montana administrative rules applicable to B1
classified streams such as Sheep Creek restrict temperature changes to a 1 ℉
maximum increase above naturally occurring water temperatures, and a 2 ℉
decrease below naturally occurring water temperatures. Under these requirements,
impacts to aquatic life are not anticipated.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

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:
a
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 (§ 75-1-201(1)(b)(iv), Montana Code Annotated [MCA]). The
Department of Environmental Quality (DEQ) has prepared this 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 (MMRA) (§ 82-4-301, et seq., MCA), a Montana Pollutant Discharge
Elimination System (MPDES) permit under the Montana Water Quality Act (§ 75-5-101, et seq.,
MCA), and a Montana Air Quality permit under the Clean Air Act of Montana (§ 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 is applying for and the governing state laws
include: (1) an operating permit in compliance with the 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.

February 2020

1-1

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 1
Purpose and Need

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). This joint venture 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 regarding 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.
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The Proponent submitted an application for a Mine Operating Permit (MOP) to DEQ on
December 15, 2015, and submitted revisions May 8 and July 14, 2017. The Proponent submitted
the following additional requests for updates:
•

DEQ letter dated January 30, 2018 (DEQ 2018a), “Update to Proposed Treated Water
Disposition for the Black Butte Project,” which includes Underground Infiltration Galleries
(UIGs) to Sheep Creek alluvium (Proponent request letter dated January 11, 2018
[Tintina 2018a]);

•

DEQ letter dated January 30, 2018 (DEQ 2018b), “Update to Proposed Rail Load Out
Facilities for Shipment of Containerized Copper Concentrates” (Proponent request letter
dated January 11, 2018 [Tintina 2018b]); and

•

DEQ letter dated November 21, 2018 (DEQ 2018c), “Update to Mine Operating Permit
Application for the Black Butte Copper Project, Proposed Holding Pond Facility for Treated
Water, Revision to Annual Water Balance, and Addition of a Wet Well” (Proponent request
letter dated October 26, 2018 [Tintina 2018c]).

DEQ reviewed all updates and determined that the proposed Project changes were not considered
substantial changes to the MOP Application; as such, the modifications did not change DEQ’s
completeness and compliance determination.
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1.4. SCOPE OF THE DOCUMENT
DEQ has prepared this EIS in compliance with MEPA. This 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 ten
chapters:
•

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.

•

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.

•

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.

•

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.

•

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.

•

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

•

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

•

Chapter 8. Response to Public Comments: Chapter 8 provides the substantive public
comments received during the Draft EIS public comment period, and responses to them.

•

Chapter 9. References: Chapter 9 provides a list of the source materials that were used in
preparation of the EIS.

•

Chapter 10. Index: Chapter 10 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 EIS:
•

Appendix A. Technical Memo 1: Increasing Cement Content in Tailings

•

Appendix B. Technical Memo 2: Raising Impoundment above the Water Table
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•

Appendix C. Technical Memo 3: Full Sulfide Separation Prior to Tailings Disposal

•

Appendix D. Technical Memo 4: Additional Hydrologic Plugs for Limiting Groundwater
Flow at Closure

•

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

•

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

•

Appendix G. Technical Memo 7: Alternative Water Treatment Technologies

•

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

•

Appendix I. Baseline Surface Water Quality

•

Appendix J. Preliminary Determination on Air Quality Permit Application

•

Appendix K. Seasonal Fish Size-Frequency Data

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 and county agencies listed in Table 1.5-1 have relevant permits or reviews that would
potentially be required for the Project.
Table 1.5-1
State and County Agencies–Potential Requirements
Potential Permits or Reviews
Purpose of Permit or Review
Required (Statutory Reference)
Meagher County Conservation District
Montana Streambed Preservation
Required by any private or non-governmental entity to work in or near
Act - 310 Permit (work in
a stream on public or private land.
streams)
Montana Department of Environmental Quality
Montana Environmental Policy MEPA requires DEQ to prepare an environmental impact statement
Act, Analysis of Impacts
prior to taking state action for any projects that significantly affect the
(§ 75-1-102, MCA)
quality of the human environment.
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Potential Permits or Reviews
Purpose of Permit or Review
Required (Statutory Reference)
Mining must comply with state environmental laws and administrative
rules. The MMRA has established reclamation standards for lands
disturbed by mining, generally requiring that they be reclaimed to
Metal Mine Reclamation Act,
Operating and Reclamation Plans comparable stability and utility as that of adjacent areas. Reclamation
must provide sufficient measures to ensure public safety and to
(§ 82-4-303, MCA)
prevent the pollution of air or water and the degradation of adjacent
lands.
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
Montana Water Quality Act,
MPDES permits. State water quality standards, including the
Montana Pollutant Discharge
non-degradation standards, specify the allowable changes in surface
Elimination System
water or groundwater quality. An MPDES permit may also authorize
(§ 75-5-101, MCA)
discharges of construction storm water and would require the
development of a storm water pollution prevention plan.
Regulates public water supply and sewer systems that regularly serve
Montana Public Water Supply
at least 25 persons daily for a period of at least 60 calendar days a
Act
year. DEQ must approve plans and specifications for water supply
(§ 75-6-101, MCA)
wells in addition to water systems or treatment systems and sewer
systems.
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
Montana Clean Water Act,
Section 401 (§ 75-5-401, MCA) would not violate water quality standards under Section 401. On
July 3, 2019, DEQ certified that the Project amendment would not
violate water quality standards under Section 401.
Clean Air Act of Montana, Air
An Air Quality permit is required for the construction, installation, and
Quality Permit
operation of facilities and equipment that may cause or contribute to
(§ 75-2-Parts 1-4, MCA)
air pollution.
Montana Hazardous Waste Act
(§ 75-10-401, MCA) and the
The acts regulate the storage and disposal of hazardous and solid
Solid Waste Management Act
wastes.
(§ 75-10-201, MCA)
Montana Streambed Preservation Required by any entity initiating a construction activity that may cause
Act - 318 Permit (short-term
short or temporary violations of state surface water quality standards
turbidity)
for turbidity.
Montana Hard Rock Mining Impact Board
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 Impact Act, hard-rock mining industry; (2) a representative of a major financial
Hard Rock Mining Impact Plan, institution in Montana; (3) a person who, at the time of appointment, is
(§ 2-15-1822, MCA)
an elected school district trustee; (4) a person who, when appointed, is
an elected county commissioner; and (5) a member of the public-atlarge. A Hard Rock Mining Impact Plan is submitted to the HRMIB
for consideration and approval. If a local government (i.e., city,
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Potential Permits or Reviews
Purpose of Permit or Review
Required (Statutory Reference)
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
The Montana Department of Transportation (MDT) is responsible for
Construction Permit
approving road approaches onto state-owned highways. A
(§ 61-1-1 et seq., MCA)
construction permit may be required for modifying the approach onto
Highway 89 from County Road 119.
The MDT is responsible for approving road approaches onto stateApproach Permit
owned highways. An approach permit may be required for load out
(§ 61-1-1 et seq., MCA)
areas if accessing them via a highway.
The MDT is responsible for safe operation of state-owned highways,
Heavy or Oversize Loads Permit including U.S. Highway 89 near the Project area and the roadways as
(§ 61-1-1 et seq., MCA)
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
The Montana Department of Natural Resources and Conservation
(DNRC) is responsible for administration of various components of
Montana Water Use Act, Permit
the Water Use Act, and determines whether or not to issue permits and
to Appropriate Water
changes to existing appropriation rights. Permits to Appropriate Water
(§ 85-2-311, MCA) and Change
and Change Authorizations would be required before appropriating
Authorization
water for beneficial use or commencing construction of diversion,
impoundment, withdrawal, or related distribution works.
Montana Fish, Wildlife & Parks
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,
NA
mitigation, and transplanting of fish species within the Project area, if
necessary.
Montana State Historic Preservation Office
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
NA
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
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1.5.2. Federal Agencies
The federal agency listed in Table 1.5-2 requires a permit for the Project, which has been
obtained.
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
Clean Water Act, Section 404 Permit
wetlands and special aquatic sites, would constitute disposal of
(33 Code of Federal Regulations
dredged or fill materials. The USACE also requires Section 401
Section 1344)
certification from DEQ (see Table 1.5-1 above). The Proponent
Permit No. NWO-2013-01385-MTH
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-201301385-MTH) for discharge of fill into Waters of the United
States on November 27, 2017.

1.6. DEVELOPMENT OF ALTERNATIVES
This section describes the process and outcomes of considering reasonable alternatives to the
Project, which is also discussed in Section 2.3. 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, DEQ’s third-party contractor 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.
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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
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.
DEQ established a public comment period for the Draft EIS from March 11 to May 10, 2019
(i.e., 60 calendar days). During that time, DEQ received oral and written comments at the public
meetings, by regular mail, and by electronic mail. On April 24, 2019, a public meeting was held
at the Great Falls High School fieldhouse in Great Falls, Montana. On April 29, 2019, a second
meeting was held at the Park County High School Gymnasium in Livingston, Montana. On
April 30, 2019, a third public meeting was held at the White Sulphur Springs High School
gymnasium in White Sulphur Springs. Two online webinar public meetings were also held on
May 1 and May 2, 2019.

1.6.2. Issues of Concern
Based on comments received during the public scoping process, DEQ prepared a Scoping Report
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
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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 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
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.
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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.
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 impact 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.
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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
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

Under Section 82-4-338(1), MCA, an operating permit applicant is required to file a reclamation
bond with DEQ payable to the state of Montana in a sum determined by and conditioned upon
the performance of MMRA requirements, rules adopted under the MMRA, and the operating
permit. This 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. If the Proponent is issued a permit, the Proponent would have to
submit an application to amend the operating permit to conduct any expanded mining. Any
further exploration would also require the Proponent to submit an application to amend its
exploration license.
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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 1 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.
1.6.3.10. Wild and Scenic Rivers
No Wild and Scenic Rivers would be affected by any of the alternatives. Two river systems 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.
Portions of the Smith River are listed as eligible for Wild and Scenic River designation.
Chapter 3 discusses potential impacts to the Smith River; however, there would be no effects to
outstandingly remarkable values. 2 Portions of Tenderfoot Creek are also listed as eligible for
Wild and Scenic River designation, but this river would not be impacted by the Project as it is
located about 15 miles north of the Project area and is not connected to Sheep Creek. As such, no
eligible Wild and Scenic Rivers would be impacted.
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

A sudden eruption of algae or cyanobacteria growth in water, which usually results from an excess of certain nutrients
(e.g., nitrogen, phosphorous).
2
The Wild and Scenic Rivers Act of 1968 describes select rivers that “possess outstandingly remarkable scenic,
recreational, geologic, fish and wildlife, historic, cultural or other similar values, shall be preserved…” as Wild and
Scenic Rivers.
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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.
1.6.3.14. Climate Change
Public comments suggested that the EIS consider impacts to and from the Project due to climate
change and changing weather conditions. Under Section 75-1-201 (2), MCA, an environmental
review conducted under MEPA is not required to include a review of actual or potential impacts
that are regional, national, or global in nature. Because effects of climate change are regional,
national, or global in nature, MEPA does not allow consideration of climate change as direct,
secondary, or cumulative impacts.
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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:
•

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

•

MOP Application Updates:

•

−

DEQ letter dated January 30, 2018 (DEQ 2018d), “Update to Proposed Treated Water
Disposition for the Black Butte Project,” which includes UIGs to Sheep Creek alluvium
(Proponent request letter dated January 11, 2018 [Tintina 2018c]);

−

DEQ letter dated January 30, 2018 (DEQ 2018b), “Update to Proposed Rail Load Out
Facilities for Shipment of Containerized Copper Concentrates” (Proponent request letter
dated January 11, 2018 [Tintina 2018d]); and

−

DEQ letter dated November 21, 2018 (DEQ 2018e), “Updates to Mine Operating Permit
Application for the Black Butte Copper Project, Proposed Holding Pond Facility for
Treated Water, Revision to Annual Water Balance, and Addition of a Wet Well”
(Proponent request letter dated October 26, 2018 [Tintina 2018b]).

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).
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•

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

•

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

•

Black Butte Copper Mine Traffic Impact Study (Abelin Traffic Services 2018), dated
April 2018.

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
235 workers, with an additional 24 contract miners and 127 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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Figure 2.2-1
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Table 2.2-1
Surface Disturbances in the Project Area
Construction
Surface Disturbance
Disturbance
(acres)
Width (feet)
New Access Roads Sub-total
57.7
7,973
84
15.4

Linear Feature
(lineal feet)

Facility or Activity

Main Access Road to Mill Site
Contractor Access Road Butte Creek Road
1,178
to CTF Road
CTF Road – Portal to CTF
4,223
Powerline Corridor Parallel to Main
7,256
Access Road (overlap with main access
road removed)
Truck Road to WRS Pad
305
Service Road – Truck Road to Soil
4,490
Stockpiles (Includes Road to PWP)
Service Road – Main Access to CWP
Already disturbed
6,594
Service Road – CTF to NCWR
Ventilation Raises New Access Roads

1.081

98

3.5

164
20

11.8
4.5

98

0.7

98

7.7

98

13.4

49

0.7

Direct Underground Mine Support Sub-total

7.9

Portal Pad, Including Support Facilities
984
410
Ventilation Raise Collar Areas (4)
(100 x 100’, 0.3 acres each)
100
100 (x4)
6-foot Chain Link Fence
Pumping Lines to Portal to PWP
992 undisturbed
5
Pumping Lines to Portal to WTP
2300
5
Temporary Waste Rock Storage (WRS) Sub-total
820
591
Temporary WRS

6.9

Copper-enriched Rock Storage Pad
Drainage Piping WRS to CWP
CWP
CWP Pump-back Piping to WTP
CWP Pump-back Piping to PWP
CWP 8-foot Wildlife Fence
Plant Site (includes Mill, Laydown Area,
Substation, Truck/Shop/Admin, Paste
Backfill Plant, and Water Treatment
Facilities, etc.)
Primary Crusher and Conveyor
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295

295

550
20
Contact Water Pond (CWP) Sub-total
656
656
2,328
5
989 undisturbed
5
2600
5
Mill/Plant Site Sub-total

0.9
0.1
Already disturbed
12.1
10.2
1.9
Already disturbed
9.0
8.9
Already disturbed
0.1
included
9.8

1,312

492

9.8

NA

NA

included
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Construction
Surface Disturbance
Disturbance
(acres)
Width (feet)
Process Water Pond (PWP) Sub-total
28.7
PWP
NA
NA
23.9
PWP Foundation Drain Pond
NA
NA
0.4
1
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
420
20
0.2
CTF Foundation Drain Pond to WTP a
2,350
20
already disturbed
CTF Pump-back Piping to PWP a
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
2.4
Wet Well
NA
NA
<0.1
Discharge Pipeline within UIG Pipeline
1,970
20
Already disturbed
Excavation
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
0.5
(undisturbed)
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
Facility or Activity
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Construction
Surface Disturbance
Disturbance
(acres)
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
b
Construction Buffer Zone/Miscellaneous
28.3
(10% of subtotal, and includes a 25-foot perimeter around all facilities)
Disturbance Acres Total
310.9
Facility or Activity

Linear Feature
(lineal feet)

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
February 2020
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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 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 doublelined. 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. Before water is pumped to the PWP, it would be pumped to the crest of the CTF and
returned to the CTF first where it would ultimately flow into the CTF basin drain and into the
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CTF reclaim system. The MOP Application states that service life of the CTF liner is estimated
as 400 years or more (Tintina 2017).
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 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 UIG. 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 1 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. The primary purpose of
the NCWR is water storage for stream flow augmentation that the Montana Department of
Natural Resources and Conservation (DNRC) may require for water rights mitigations. Surface
water would be 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). Water stored in the
NCWR could be used to augment flows at several locations, as required, including Sheep Creek
(via discharge back through the wet well), Coon Creek, Black Butte Creek, Little Sheep Creek
(via seepage through the bottom of the reservoir), and Brush Creek (if indirect impacts to
wetlands are observed due to interception of groundwater beneath the CTF). Discharges to Coon
Creek, Black Butte Creek, and the Brush Creek wetland would likely occur via small UIGs
constructed adjacent to the streams so that the transferred water may equilibrate with ground
1

1-mil = 1/1,000 of an inch
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temperatures before entering the streams. NCWR water could also offset consumptive use of
groundwater by the milling and mining operation (about 220 gallons per minute), as per DNRC
requirements (DNRC 2012). As the NCWR would be used for transfer of water between Sheep
Creek and other streams, discharges from the NCWR would not require coverage under an
MPDES permit (see ARM 17.30.1310(1)(g) and 40 CFR 122.3(i)).
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
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).
•

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.

•

Install high-grade mufflers on all diesel-powered equipment.

•

Reduce the noise of the underground haul trucks by enclosing the engine.

•

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

•

Combine noisy operations to occur for short durations concurrently.

•

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 crosscuts would be developed to access the mining stopes. This mine access construction would
continue during the first year or 2 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
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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
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, Interstate 90 (I-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,
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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
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 makeup 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. 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
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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
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.
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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.
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).
The MOP Application (Tintina 2017) describes that all pipelines carrying potentially
contaminated water (e.g., WRS and copper-enriched stockpile to CWP, CTF to PWP, PWP to
WTP, CWP/brine pond to WTP, and CTF foundation pond to WTP or PWP) would have
secondary containment measures. Further, the MOP Application states:
“The [CTF] pipeline will be constructed with secondary containment to
capture and contain tailings in the event of a main pipeline leak, (one
alternative includes a double-walled pipeline between the mill site and the
CTF and between the mill and the portal, another such as a lined trench
with a cover may be more appropriate for the project). Secondary
containment will not be required on the CTF crest as tailings will flow
onto the liner and into the CTF in the event of a leak. The pipeline will
have an internal HDPE liner to prevent corrosion.” (Tintina 2017)
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The MOP Application also states:
“The Project will be operating in freezing temperatures for a significant
portion of each year. The pipeline will be insulated or heat traced to
protect against freezing. Additionally, the pipeline will be flushed with
about 5,000 gallons of water per pumping cycle (every 6-7 days) and
drained when not in use so that no standing water or tailings are left in the
pipeline to freeze or set up.” (Tintina 2017)
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/equipment 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.
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.
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2.2.8. Reclamation and Closure (Mine Years 16–19)
The purpose of the closure and reclamation plan for the Project is to:
•

Reclaim disturbances to the approved post-mine land use;

•

Assure the physical and chemical stability of all facilities; and

•

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
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
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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.
Prior to the final flooding in 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, and the rinsing process would be performed repeatedly for a particular segment of
the mine. 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 postclosure groundwater quality monitoring indicates potential contamination or water quality
degradation above groundwater non-degradation 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 during operations and
for approximately 20 years after the end of mine dewatering (Hydrometrics, Inc. 2018a). Once
the flow mitigation system is 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
sampling sites for each resource could be reduced or that the closure objectives have been met
and monitoring could be eliminated.

2.2.9. Design and Safety Considerations
Reasonably foreseeable and/or potential environmental consequences and effects due to the
Project have been analyzed in Chapter 3 of this EIS. The failure analysis of Project facilities and
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processes is described in more detail in the “Failure Modes Effects Analysis” (Geomin
Resources, Inc. 2015), which is included as Appendix R of the MOP Application (Tintina 2017).
2.2.9.1.

Cemented Tailings Facility

Section 82-4-376, MCA, requires a permit applicant proposing to construct a new tailings
storage facility to submit a design document to DEQ that contains certification by an engineer of
record. The design document must demonstrate compliance with design requirements in
§ 82-4-376, MCA, for tailings impoundment safety and stability, including a dam breach
analysis, a failure modes and effects analysis or other appropriate detailed risk assessment, and
an observational method plan addressing residual risk. The impoundment design must also
demonstrate that the seismic response of the tailings storage facility would not result in the
uncontrolled release of impounded materials when subject to the ground motion associated with
the 1-in-10,000-year event or the maximum credible earthquake, whichever is greater.
Under § 82-4-377, MCA, an independent review panel consisting of three independent review
engineers is required to review the design document. The panel is required to submit its review
and recommended modifications to the permit applicant. The panel's determination is conclusive,
and the engineer of record is required to modify the design document to address the
recommendations of the independent review panel.
The Project’s CTF would not meet the definition of "Tailings Storage Facility" as described in
§ 82-4-303 (34), MCA, because it would store less than 50 acre-feet of water within it. Despite
this, the Proponent opted to conduct a safety and stability review of the proposed CTF under
§§ 82-4-376 and 377, MCA. Knight Piésold Consulting prepared a “Tailings Storage Facility
Design” review in September 2017 (Knight Piésold Consulting 2017), which served as the
tailings storage facility design document pursuant to § 82-4-376, MCA. An independent review
panel of three scientists or engineers reviewed the design document, pursuant to § 82-4-376,
MCA. The design document was modified to incorporate recommendations of the independent
review panel. The “Tailings Storage Facility Design” document (Knight Piésold Consulting
2017) concludes that the likelihood of embankment failure due to foundation and slope
instability is ‘Very Low’. It states:
“An earthquake could potentially induce deformations and settlement of
the embankment crest, which could theoretically lead to a potential loss of
freeboard and overtopping. However, this has a very low probability of
occurrence as the CTF is designed to withstand the 1 in 10,000 year
earthquake event, and would have to be simultaneously flooded by a storm
event at the time of failure. The risk of earthquake-induced deformation
leading to overtopping is very low.” (Knight Piésold Consulting 2017)
Because the CTF is designed to retain the Probable Maximum Precipitation event of 22 inches,
which is estimated to be a 1-in-10,000-year event as well, the odds of a major earthquake and a
Probable Maximum Precipitation storm event occurring within 1 month of each other is
extremely low.
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Additionally, Knight Piésold Consulting prepared a “Tailings Operations, Maintenance and
Surveillance (TOMS) Manual” in July 2017, which is included as Appendix I of the Tailings
Storage Facility Design document (Knight Piésold Consulting 2017), pursuant to § 82-4-379,
MCA. Appendix G (“CTF Dam Breach Risk Assessment”) of the “Tailings Storage Facility
Design” document analyzes the risk of seismic activity on the CTF. Appendix G states that
tailings deposited in the CTF would be mixed with binding agents (e.g., cement, fly-ash) before
deposition. Once it sets, it would be a non-flowable mass. Although it is very unlikely the CTF
embankment would breach and the liner system would tear, the tailings would likely slump in
place in such a situation, but would not flow out to the downstream receiving environment.
Although the probability of failure is very low, the consequence of failure under normal
operating conditions or an earthquake event is considered to be Moderate, which means there
could be serious deformation but no uncontrolled release of containment (Appendix G of Knight
Piésold Consulting 2017). The “Tailings Storage Facility Design” document concludes:
“The probability of failure for the various hazards (foundation and slope
instability, overtopping, internal erosion and piping) is either not credible
or ‘Very Low’. The CTF is designed for the storage of non-flowable
cemented tailings, and is not a water retaining impoundment. Therefore,
the resulting consequences of failure for the credible but ‘Very Low’
probability items are ‘Moderate’. This indicates an overall ‘Very Low’
risk related to a breach of the CTF.” (Knight Piésold Consulting 2017)
2.2.9.2.

Liner Performance

The CTF impoundment would be double-lined, and each of the two liner layers would be
constructed of 0.1-inch 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. The MOP Application
(Tintina 2017) describes that the estimated potential seepage from a fully saturated CTF to the
geonet layer would be approximately 4.2 gallons per day; however, the CTF would be operated
with a small volume of stored water, and so seepage rates are expected to be less. Seepage
through the lower liner of the CTF would be limited by the upper liner at the rate of 4.2 gallons
per day (assuming inundated conditions). Seepage through the lower liner would be collected in
the CTF foundation drain system.
The life expectancy of HDPE geomembrane liners was evaluated and reported in the MOP
Application (Tintina 2017). HDPE geomembranes used in landfills should last for about
400 years (Peggs 2003). Tintina (2017) estimates the service life of the CTF lining system to be
about 400 years as well, given the specific design details, ambient temperature range, and
recommended construction methods.
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2.3. ALTERNATIVES TO THE NO ACTION AND PROPOSED ACTION ALTERNATIVES
MEPA states, “A reasonable alternative is one that is practical, technically possible, and
economically feasible. A reasonable alternative should fulfill the purpose and need of the
proposed action and will address significant and relevant issues” (Montana EQC 2017).
For the purpose of this screening process, individual alternative ideas were identified and
evaluated for potential integration into one or more alternatives to be analyzed as part of the EIS.
Therefore, this EIS refers to the term “alternative idea” as the concept that was screened, rather
than “alternative.” The term “alternative idea” includes any aspect of Project construction,
operation, closure, or reclamation, as related to timing, geography, design, or process. For
example, alternative ideas could include different locations for treatment ponds or facilities,
alternate methods of tailings management, or alternate timing of reclamation.
The alternative idea screening process involved a multi-step approach of developing a list of
alternative ideas to be screened based on a review of all available information and input
compiled to date; developing screening criteria and the screening table to be used for identifying
“reasonable” alternative ideas; and evaluating each alternative idea against the screening criteria
using the screening table.
The following sources were reviewed:
•

Scoping Report (Appendix J of this EIS); original comments were reviewed where additional
detail was required beyond that provided in the Scoping Report;

•

MOP Application (Tintina 2017) and DEQ-approved updates (Section 2.2, Proposed
Updates, of this EIS);

•

Technical Memoranda (Appendices A through H of this EIS);

•

DEQ’s third-party contractor Subject Matter Expert input; and

•

DEQ input.

Three screening criteria were used to assess the alternative ideas. The first three criteria were
whether the alternative idea is practical:
•

Does it meet the Project purpose and need (see definition in Chapter 1 of this EIS)?

•

Is it technically feasible (achievable by current technology)?

•

Is it economically feasible? Economic feasibility is determined solely by the economic
viability for similar projects having similar conditions and physical locations and determined
without regard to the economic strength of the specific project sponsor.

An additional consideration was whether the alternative idea provides an environmental benefit
to any aspect of the human environment compared to the Proposed Action. For purposes of
determining whether to carry forward an alternative for detailed analysis, DEQ may consider the
environmental benefit relative to the Proposed Action. The “environment” includes all aspects of
the human environment (e.g., physical, biological, chemical, social, and cultural).
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The review process identified 13 alternative ideas that merited the initial screening. Of these,
12 were found to not meet at least one of the screening criteria and were therefore eliminated
from further analysis. These 12 alternative ideas are described below in Section 2.3.2,
Alternatives Considered but Dismissed from Detailed Analysis.
One alternative idea was found to warrant further analysis in the EIS. This alternative idea was
carried forward and developed as the AMA, and proposes to backfill certain voids with cemented
paste tailings generated from mill processing of the stockpiled ore and/or waste rock at the end of
operations. The alternative idea is described in detail in Section 2.3.1.

2.3.1. Agency Modified Alternative: Additional Backfill of Mine Workings
This section describes the Project modifications to be incorporated into the AMA. This
alternative idea appears to be a reasonable alternative that is both practicable and likely to result
in environmental benefits over the Proposed Action. Environmental benefits of the AMA could
include (1) reducing the potential for groundwater mixing between upper and lower aquifers, and
(2) reducing the risk of groundwater contamination from exposed underground mine surfaces at
closure compared to the Proposed Action. The potential environmental impacts of the AMA are
evaluated further 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 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. 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.
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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.

2.3.2. 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.
2.3.2.1.

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)
presented and analyzed four potential locations for the CTF. The West Impoundment location
would be a short valley to the west of the other Project facilities, and it would be in a different
drainage basin than other facilities. Within that drainage, the location of Black Butte Creek
would limit the extent of the West Impoundment footprint, so the facility would only provide a
fraction of the tailings storage capacity necessary for the Project. This site would have limited
expansion capacity, requiring additional extensive excavation. As such, it would not achieve the
purpose and need of the Project and was dismissed by DEQ. The Central Impoundment location
would provide adequate storage capacity for the Project, and it would require a disturbance
footprint of 97.7 acres, the relocation of a county road, a tailings discharge pipeline length of
0.93 mile, and approximately 6.56 acres of disturbance to wetlands. The East Impoundment
location would provide similar storage capacity as the Central Impoundment site, but it would
require a larger disturbance footprint of 128.9 acres, a tailings discharge pipeline length of
1.43 miles, and approximately 11.05 acres of disturbance to wetlands. The fourth potential CTF
location would provide adequate storage capacity for the Project, but it would require a smaller
disturbance footprint of 87.7 acres, a tailings discharge pipeline length of 0.87 mile, and
approximately 0.71 acre of disturbance to wetlands.
Based on the analysis of these alternative designs, the Central and East Impoundments were
considered to have greater environmental impacts. DEQ concluded that the fourth CTF location,
which was selected for the Proposed Action, would result in the least environmental impacts,
particularly to wetlands. Therefore, the alternative impoundment locations were dismissed and
not carried forward for further detailed analysis.
2.3.2.2.

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.
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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.
2.3.2.3.

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).
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
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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 startup 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.
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.
2.3.2.4.

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 U.S. Route 89, over
King’s Hill, then west on U.S. Route 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
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U.S. Route 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 U.S. Route 12
to Harlowton, south on U.S. Route 191, cross the Yellowstone River at Big Timber, then west on
I-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: U.S. Route 89 to east of
Livingston and U.S. Route 89/U.S. Route 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, as a disclosure of the potential impacts to the human
environment as required by MEPA. 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.
2.3.2.5.

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.
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 and Temperature, in this EIS).
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Increase Cement Content in Tailings

Scoping Alternative: Increase the cement content in the tailings to further reduce potential ARD
and water quality impacts.
Both Appendix Q of the 2017 MOP Application (Geomin Resources, Inc. 2016) and Technical
Memorandum 1 (see Appendix A of this EIS) show that the cement and binder contents
proposed for both the surface CTF (0.5 to 2 percent) and the cemented tailings backfill
(4 percent) of the underground mine are sufficient to achieve necessary strength and comply with
water quality protection requirements. Increasing the cement and binder content in the paste
tailings in either location would not provide additional environmental benefits, and if too much
cement and binder were added, it would not be possible to pump the tailings through a pipeline.
Technical Memorandum 1 recommended operational flexibility in cement content to allow
optimizing performance in pumping and final behavior.
The quantity of cement and binder proposed to be added to the paste tailings is not intended to
delay or prevent ARD formation. Rather, it is meant to provide structural strength and to change
the physical properties of the solidified tailings to a stable, non-flowable material with low
hydraulic conductivity. Elevated sulfide content in the tailings does not necessarily equate to acid
production. In order for the internal sulfides to oxidize and produce sulfate, the right physical
and chemical conditions for oxidation are required. This is precluded if the material has low
hydraulic conductivity and it sufficiently limits ingress of water and/or oxygen.
The tested quantities of cement and binder (2 percent and 4 percent) were determined to be
sufficient to limit blowing dust (i.e., in the CTF) and reduce the formation of acidity on the
tailings surface, although the test cylinders were unsupported and eventually disaggregated and
further oxidized. In the underground mine, the cemented paste tailings backfill would solidify in
approximately 1 month, but the potential for expansion, disaggregation, and exposure of the
backfill would be limited due to placement methods. The cemented paste tailings backfill would
be confined by a shotcrete bulkhead. The backfill would solidify in the stope within low
conductivity bedrock, further reducing the potential for physical degradation and oxidation of the
tailings surfaces and the resulting impacts to water quality.
The tailings surface in the CTF would be covered by successive layers of paste tailings within
7 to 30 days, before extensive oxidation and degradation could occur. Near closure, whether
permanent or temporary, the upper lift of cemented paste tailings would contain additional
cement and binder (4 percent) (Tintina 2017). This would decrease the potential for dust,
increase the surface strength, and create a more durable surface for equipment to perform
reclamation activities. No tailings would be left exposed near the surface in closure. Sections
2.2.2 and 2.2.8 of this EIS describe that the CTF foundation would be double lined with HDPE
liners, and the top would be capped with a HDPE geomembrane liner covered by a minimum of
5 feet of non-reactive fill material and soil, which would then be revegetated. Any seepage or
contact water within the liner, during the reclamation steps or following closure, would be
captured by the internal sump and pumped to the WTP. As with the underground backfill, when
the CTF has been encapsulated, there is very limited potential for breakdown or disaggregation
of the cemented tailings. The vegetated reclamation cover and upper liner placement would also
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restrict water and oxygen from entering the CTF, precluding sulfide oxidation on exposed
surfaces and impacts to water quality.
2.3.2.7.

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. As designed, the CTF underdrain would lower the water table such that there
would be no groundwater pressure against the CTF liner. Therefore, potential impacts to
groundwater would not necessarily be reduced by raising the elevation of the CTF. 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 U.S. Route 89.
2.3.2.8.

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. The tailings de-pyritization 2 process would generate a larger volume of nonPotentially Acid Generating tailings and a smaller fraction of Potentially Acid Generating
concentrated sulfides, the latter corresponding to a potentially more hazardous pyritic sulfiderich waste stream in comparison to either the remaining tailings or the Proposed Action. With
other minerals or buffering constituents removed from the sulfide-rich waste stream, the finegrained material would have greater potential for oxidation (i.e., acid production) and/or
spontaneous combustion.
Production of the concentrated pyritic sulfide-rich waste stream would also require the use of
considerably more chemicals (e.g., acids, bases, and organic flotation chemicals). Handling of
these materials would require an additional and larger pyrite flotation circuit in the mill, a
separate tailings pumping system, and a separate PWP in addition to the proposed PWP. If
surface storage were the preferred method for long-term disposal, a new and separate storage
2

The process of removing pyrite from the tailings, resulting in a tailings stream and concentrated pyrite stream
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facility (tailings impoundment) would be needed for handling and disposal of the sulfide
concentrate (i.e., two impoundments would be required). A surface impoundment may also be
needed under the scenario where only a portion of the total volume of sulfide-rich tailings would
fit in the underground workings, and/or the sulfide-rich tailings would not provide sufficient
strength characteristics to allow using it completely for underground backfill.
If underground storage were the preferred method for long-term disposal, only about 45 percent
of the total tailings volume could be physically placed underground as backfill. If the volume of
high-sulfide waste from full pyrite separation exceeds that amount, it would require additional
storage space beyond the proposed mine plan for complete underground disposal. This would
require mining un-mineralized rock in order to provide room for sulfide concentrate storage
underground, thereby generating additional amounts of waste rock to be disposed on the surface.
It may not be feasible to convert the pyrite concentrate into a cemented paste that would cure
properly and provide the necessary strength for ground support in the underground backfill. This
would limit the ability to fully utilize the sulfide concentrate as backfill adjacent to mining areas,
meaning that additional storage space would need to be mined or a surface disposal facility
would also be necessary.
The separation of a concentrated (i.e., 95 percent) pyrite tailing stream and the suitability of
placing that material underground as either unconsolidated tailings or cemented tailings backfill
was not specifically tested because the environmental risks and potential water quality impacts
produced by creating and disposing a separate pyrite concentrate stream were deemed too
significant. Whether the sulfide-rich waste would be stored in a surface impoundment, as
underground backfill, or both, additional management strategies would have to be developed for
long-term storage to mitigate oxidation (i.e., acid 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 Project 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. Due to all these factors, an alternative requiring full
pyrite separation was considered but dismissed from detailed analysis.
2.3.2.9. 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 the potential to contaminate groundwater. 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;
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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 applying
surface treatments to limit oxidation during operations. Technical Memorandum 6 concluded that
most of the commonly used methods in the mining industry to control inflow are already
proposed for the Project, and other water source control options would be no more effective than
the proposed best practice methods. The modeling of post-closure conditions demonstrates
compliance with non-degradation groundwater criteria, so additional methods of inflow control
are not deemed necessary.
While the application of asphalt, synthetic spray-on covers, or wax barriers could be used to limit
oxidation on tunnel surfaces, they would be subject to degradation and would not be practical for
underground mining. Polypropylene fiber reinforced shotcrete is proposed to be used to aid in
ground support for underground stability, as well as a cementitious surface cover over the
bulkheads used for sealing backfilled mine surfaces. The use of potassium permanganate was not
reviewed in detail for its potential to prevent oxidation because the stopes that could primarily
contribute to acid generation would be backfilled within a short timeframe of exposure (1 to
2 months). As demonstrated by kinetic testing of the mineralized bedrock (Enviromin 2017), the
surfaces that would be exposed by mining would have considerable buffering capacity to delay
the generation of acidity, even though there are elevated sulfide concentrations in the rock. These
surfaces would be backfilled before oxidation results in net acid generation. The application of a
reagent like potassium permanganate utilizes the oxidizing ability of the permanganate ion to
create a manganese-iron oxide coating on sulfidic rock. All treated surfaces would still have
potentially reactive rock below the coating, and oxidation could return if the outer manganeseiron oxide coating is removed, whether by physical or chemical means. The stope backfill
approach is considered to be more permanent and effective at limiting the exposure and
oxidation of reactive surfaces than the application of a surface treatment.
2.3.2.10. 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
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
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benefit, alternatives involving the use of the non-RO water treatment technologies were not
carried forward for detailed analysis.
2.3.2.11. 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.
2.3.2.12. 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. Although kinetic testing of tailings indicated
that maintaining saturated or sub-aqueous tailings in the proposed CTF would limit tailings
oxidation within the facility, 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 safely contain both tailings and water,
which would result in increased embankment material sourcing impacts, increased embankment
disturbance footprint, and increased visual impacts. This alternative would require other methods
of operational water balance management, resulting in additional water collection and treatment
and potential mitigations to prevent wildlife (e.g., waterfowl, shorebirds, etc.) from interacting
with a large pond.
Maintaining permanently saturated or sub-aqueous conditions in the post-closure facility would
require a long-term source and water right for the water needed to maintain a pond; water
collection; and water treatment facilities may still be needed, which would extend the duration of
potential impacts to wildlife and geotechnical stability. Unless the tailings are permanently
stored under saturated or sub-aqueous conditions, they would need to be eventually capped and
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revegetated in order to reduce exposure and geochemical reactivity. This would require the
tailings to adequately dry and consolidate before being trafficable.
In order to effectively cover the tailings and limit the potential for oxidation, water from the
operational pond would need to be removed and potentially treated. This would extend the
timeline for draining the pond and the tailings pore water, as well as the time period for potential
tailings oxidation, 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.

2.4. 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 AMA as the
agency’s preferred alternative.
The AMA 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.
Backfilling would further reduce the potential for groundwater mixing between upper and lower
aquifers, and further reduce potential groundwater contamination from exposed underground
mine surfaces at closure compared to the Proposed Action.

February 2020

2-30

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

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:
•

Air Quality (Section 3.2)

•

Cultural and Tribal Resources (Section 3.3)

•

Groundwater Hydrology (Section 3.4)

•

Surface Water Hydrology (Section 3.5)

•

Geology and Geochemistry (Section 3.6)

•

Land Use and Recreation (Section 3.7)

•

Visuals and Aesthetics (Section 3.8)

•

Socioeconomics (Section 3.9)

•

Soils (Section 3.10)

•

Noise (Section 3.11)

•

Transportation (Section 3.12)

•

Vegetation (Section 3.13)

•

Wetlands (Section 3.14)

•

Wildlife (Section 3.15)

•

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, and 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:
•

Low likelihood—Rare (e.g., few or no occurrences in the hard-rock mining industry);

•

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

•

High likelihood—Common (e.g., occurs within the hard-rock mining industry).
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Table 3.1-1
Impact Significance Criteria
Severity
Low

Medium

High

Severity
Low

Medium

High
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Environmental Impact Criteria
Duration/Frequency
Description
Short term (up to 1 year)
Affects environmental conditions, water, resources,
Low frequency
air quality, species, and habitats over a short period.
The impact is localized and reversible. Environmental
standards would not be exceeded.
Medium term (1 to 7 years)
Affects environmental conditions, water, resources,
Medium or intermittent frequency
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.
Long term (more than 7
Affects environmental conditions, water resources, air
years)/Irreversible
quality, species, and habitats for the long term, may
substantially alter the local and regional ecosystem
Constant frequency
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
Duration/Frequency
Extent
Ability to Adapt
Social Outcome
Short term (up to
Individual/
Those affected would be able Inconvenience but
1 year)
Household
to adapt to the changes with with no consequence
relative ease and maintain
on long-term
Low frequency
pre-impact livelihoods,
livelihoods, culture,
culture, and quality of life.
quality of life,
resources,
infrastructure, and
services.
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,
difficulty and maintain pre- culture, quality of life,
Medium or
impact livelihoods, culture,
intermittent frequency
resources,
and quality of life, but only
infrastructure, and
with a degree of support.
services.
Long term (more than Large part or Those affected would not be Widespread and
7 years)/Irreversible entirely
able to adapt to changes and diverse direct and
continue to maintain presecondary impacts
Constant frequency
impact livelihood.
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 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 and outside of 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 (PM10 and PM2.5, 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 PM2.5 standard to 12 micrograms per
cubic meter (µg/m3; 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
Averaging Time
CO, 8-hour
CO, 1-hour
Pb, Rolling 3-month
Pb, Quarterly
NO2, Annual
NO2, 1-hour
PM10, 24-hour
PM10, Annual
PM 2.5, Annual
PM 2.5, 24-hour
Ozone, 8-hour
Ozone, 1-hour
SO2, 1-hour
SO2, 3-hour
SO2, 24-hour
SO2, Annual

Primary StandardPrimary StandardFederal NAAQS
Montana MAAQS
a
9 ppm
9 ppm b
35 ppm a
23 ppm b
0.15 μg/m3 c
NA
3c
1.5 μg/m
1.5 μg/m3 c
53 ppb e
0.05 ppmf
100 ppb d (188.679 μg/m3)
0.30 ppm b
150 μg/m3 i
150 μg/m3 i
NA
50 μg/m3 j
12.0 μg/m3 l
NA
3k
35 μg/m
NA
i
0.070 ppm
NA
NA
0.10 ppm g
75 ppb m (195 μg/m3) 0.50 ppm n (1,300 μg/m3)
NA
NA
a
b
0.14 ppm
0.10 ppm (262 µg/m3)
0.030 ppm c
0.02 ppm f (52 μg/m3)

Secondary Standards
NA
NA
Same as Primary
Same as Primary
Same as Primary
NA
Same as Primary
NA
15.0 μg/m3 m
Same as Primary
Same as Primary
NA
NA
a
0.5 ppm (1,309 μg/m3)
NA
NA

Source: USEPA 2018a; ARM 17.8 Subchapter 2
µg/m3 = micrograms per cubic meter; CO = carbon monoxide; MAAQS = Montana Ambient Air Quality Standards;
NA = no applicable standard; NAAQS = National Ambient Air Quality Standards; NO2 = nitrogen dioxide;
Pb = lead; PM2.5 = particulate matter less than or equal to 2.5 microns in diameter; PM10 = particulate matter less
than or equal to 10 microns in diameter; ppb = parts per billion; ppm = parts per million; SO2 = sulfur dioxide
Notes:
a Federal violation when exceeded more than once per calendar year.
b State violation when exceeded more than once over any 12 consecutive months.
c 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.
e 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.
g 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.
j 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.
l 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.
n 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 NO2, collectively termed NOx. NO2 is also formed in the atmosphere
primarily by the rapid reaction of the colorless gas, nitric oxide, with atmospheric oxygen. At
significant concentrations, NO2 is a reddish-brown gas with an odor similar to that of bleach.
NO2 participates in the photochemical reactions that result in ozone formation. Over longerterm exposures, NO2 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: SO2 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 PM2.5, 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: PM10 consists of airborne particulate matter, fine dusts, and
aerosols that are 10 microns or smaller in diameter. The primary sources of PM10 include
combustion processes, dust from paved and unpaved roads, and earthmoving construction
operations. Lesser sources of PM10 include wind erosion, agricultural operations, residential
wood combustion, vehicle tailpipe emissions, and industrial processes. As a regulated
pollutant, PM10 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. PM10 particles can accumulate in the upper portion of the respiratory system, affecting
the bronchial tubes, nose, and throat (VCAPCD 2003).
•

Fine particulate matter: PM2.5 is a mixture of very fine particulate dusts and condensed
aerosols that are 2.5 microns or smaller in aerodynamic diameter. PM2.5 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).

PM2.5 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 PM2.5 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 I 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, SO2, PM10, PM2.5, 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 V 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 J). 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:
•

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.

•

Standards of Performance for Stationary Compression Ignition Internal Combustion Engines
(40 CFR 60, Subpart IIII) 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 III of the CAA 1990 amendments.
As directed by Title III, 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:
•

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.

•

NESHAP for Source Category: Gasoline Dispensing Facilities (40 CFR 63, Subpart
CCCCCC) 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 CO2e), and this is expected to apply to the Project. Stationary, fossil-fuel-fired
equipment, with the exceptions of emergency and portable equipment, is subject to 40 CFR 98,
Subpart C, General Stationary Fuel Combustion Sources. 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, even though diesel-combustion equipment would operate underground. For the
planned schedule of production under the Proposed Action, the aboveground diesel-enginepowered generators and propane-fired heaters for mine air intake vents would have annual
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aggregated GHG emissions that would exceed 25,000 MT CO2e. Therefore, the Mandatory
Reporting Rule is expected to apply to the Project under the Proposed Action.
Mobile Source Regulations
The USEPA regulates mobile sources of air pollution in Montana through federal mobile source
standards. Vehicles used in 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 require 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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•

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.

•

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.g., 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 [lb]/hour).

•

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 V major source (a Title V 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 J). 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 4.2.1, as well as a future related action in the analysis area, described in detail
in Section 4.2.2, 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 consisted of a nearfield 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
Appendix W of 40 CFR 51 (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:
•

Stack height relative to nearby structures

•

Dispersion environment

•

Local terrain

•

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) 1 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

1

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 I area is
5 percent deciview 2 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 II 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 I areas are normally evaluated as part
of air quality permitting to obtain an MAQP. The Gates of the Mountains Class I 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 I 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 98th 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
January
February
March
April
May
June
July
August
September
October
November
December
Annual average temperature
Annual total precipitation

Maximums
°F
33.8
36.5
44.6
53.8
63.0
71.3
81.0
81.1
69.7
56.8
41.3
32.5

Minimums
°F
13.7
14.6
21.3
27.7
35.3
42.7
48.2
46.6
38.3
29.4
20.5
12.3

Averages
°F
23.7
25.6
32.9
40.7
49.2
57.0
64.6
63.8
54.0
43.1
30.9
22.4

Precipitation
inches
0.39
0.38
0.78
1.38
2.08
2.29
1.46
1.24
1.15
0.83
0.50
0.51

55.5

29.2

42.3

13.0

Source: NOAA 2017; “1981-2010 Normals”
°F = degrees Fahrenheit
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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 PM10 in several areas primarily in the northwest portion of the state, and two areas
that are nonattainment for SO2 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 PM10 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 a

CO, 1-Hour Primary

CO, 8-Hour Primary

Monitoring Station

Sieben Flats

Sieben Flats

Sieben Flats

Lewistown

Sieben Flats

NAAQS Standard

35 ppm

9 ppm

NA

NA

0.070 ppm

MAAQS Standard
Exceedance Criterion

23 ppm

9 ppm

NAAQS - Not more than NAAQS - Not more than
once per year. MAAQS - once per year. MAAQS Not more than once per Not more than once per
12 consecutive months
12 consecutive months

Ozone, 1-Hour Primary Ozone, 1-Hour Primary Ozone, 8-Hour Primary Ozone, 8-Hour Primary

NO2, 1-Hour Primary

NO2, Annual Primary

SO2, 1-Hour Primary

SO2, 3-Hour Secondary

Lewistown

Lewistown

Lewistown

Sieben Flats

Sieben Flats

0.070 ppm

100 ppb b

53 ppb

0.075 ppm d

0.5 ppm

c

e

0.10 ppm

0.10 ppm

NA

NA

300 ppb

50 ppb

0.5 ppm

Only in Nonattainment
Areas predating 8-hour
standard a, f

Only in Nonattainment
Areas predating 8-hour
standard a, f

Not more than once per
calendar year g

Not more than once per
calendar year g

See footnotes indicated
above h

NAAQS –Calendar year
mean average MAAQS –
Average over 4
consecutive quarters i

See footnotes indicated
above j

Not more than once per
year k

Year

NA

Monitored Criteria Pollutant Data (ppb)

2012

0.59

0.5

0.056

0.039

0.053

0.036

16, 17

0.69

1.8

2.9

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 3.2-5 for descriptions of the individual stations.
CO = carbon monoxide; MAAQS = Montana Ambient Air Quality Standards; NA = no applicable standards; NAAQS = National Ambient Air Quality Standards; NO2 = nitrogen oxide; ppb = parts per billion; ppm = parts per million; SO2 = sulfur dioxide
Notes:
a
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 98th percentile of the daily maximum 1-hour averages exceeds the standard at a monitoring station
c
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 99th percentile of the daily maximum 1-hour averages exceeds the standard at a monitoring station
e
State violation if the standard is exceeded more than 18 times in any 12 consecutive months
f
98th percentile of 1-hour measurements listed
g
Second maximum 8-hour measurement is listed, exceedance if the standard is exceeded more than once per year.
h
Values listed are the 98th 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.
i
Values listed are calendar year averages as reported for that station.
j
Values listed are the 99th 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.
k
Values 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

Monitoring Station

PM10, 24-Hour
Primary and
Secondary
Lewistown

NAAQS Standard

150 µg/m3

MAAQS Standard

µg/m3

Basis and
Monitored Year a

150

Exceedance Criterion

Not more than once
per calendar year c

PM10, Annual
Secondary
Lewistown
NA
50

µg/m3

PM10, 24-Hour
PM10, Annual
Primary and
Secondary
Secondary
Butte-Greeley School Butte-Greeley School
150 µg/m3
150

NA

µg/m3

50

3-year mean of Not more than once per
24-hour averages d
calendar year c

µg/m3

PM2.5, 24-Hour
Primary

PM2.5, 24-Hour
Primary

PM2.5, 24-Hour
Primary

PM2.5, 24-Hour
Primary

PM2.5, Annual
Primary

PM2.5, Annual
Primary

PM2.5, Annual
Primary

PM2.5, Annual
Primary

Sieben Flats

Lewistown

Helena-Rossiter

Butte-Greeley School

Sieben Flats

Lewistown

Helena-Rossiter

Butte-Greeley School

35 µg/m3 b

35 µg/m3 b

35 µg/m3 b

35 µg/m3 b

12 µg/m3

12 µg/m3

12 µg/m3

12 µg/m3

NA

NA

NA

NA

NA

NA

NA

NA

3-year mean of
24-hour averages d

See footnotes
indicated above e

See footnotes
indicated above e

See footnotes
indicated above e

See footnotes
indicated above e

3-year running
average of annual
means f

3-year running
average of annual
means f

3-year running
average of annual
means f

3-year running
average of annual
means f

2012

20

5.0

136

27.8

20.8

10.0

27.8

47.9

4.9

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

g

37

7.4

57

20.3

9.5

15.8

23.7

38.2

2.3

4.3

6.7

8.3

2015 g

93

9.1

115

19.3

48.4

40.1

37.3

36.9

4.5

5.7

8.2

10.1

2014
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 3.2-5 for descriptions of the individual stations.
µg/m3 = microgram per cubic meter; MAAQS = Montana Ambient Air Quality Standards; NA = no applicable standards; NAAQS = National Ambient Air Quality Standards; PM = particulate matter; PM2.5 = particulate matter less than or equal to 2.5 microns in
diameter; PM10 = particulate matter less than or equal to 10 microns in diameter
Notes:
a
Basis for data comparisons are the federal and state ambient air quality standards.
b
Federal violation if the 3-year average of the 98th percentile of the 24-hour averages exceeds the standard
c
Second maximum reading shown; an exceedance occurs if the standard is exceeded more than once per year.
d
Annual mean of 24-hour measurements is listed; state exceedance occurs if the 3-year running average of these means exceeds the standard.
e
Annual 98th percentile of the 24-hour averages is listed; a federal exceedance occurs if the 3-year average of the 98th 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.
g
DEQ has submitted exceptional events data for two years in which the monitored 24-hour average PM2.5 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
Criteria Pollutant
Monitors for
NO2
No

Criteria Pollutant
Monitors for
SO2
X

Criteria Pollutant
Monitors for
CO
X

Criteria Pollutant
Monitors for
PM10
No

Criteria Pollutant
Monitors for
PM2.5
X

X

No

No

X

X

No

No

No

X

X

No

No

No

X

West Longitude
(degrees)

Sieben Flats

46.85049

-111.98727

3,918

54 miles WNW

30-027-0006

Lewistown

47.04854

-109.45532

4,110

70 miles NW

X

30-093-0005

Butte-Greeley School

46.00240

-112.50089

5,518

88 miles SW

No

30-049-00026

Helena-Rossiter

46.6588

-112.0131

3,737

53 miles W

No

No

Location

30-049-0004

Monitor Elevation Approximate Distance and
(feet) Direction to Project Site

Criteria Pollutant
Monitors for
O3
X

North Latitude
(degrees)

Site ID Code

Source: USEPA 2018d
CO = carbon monoxide; ID = identification; No = no monitors present for this pollutant; NO2 = nitrogen dioxide; NW = northwest; O3 = ozone; PM2.5 = particulate matter less than or equal to 2.5 microns in diameter; PM10 = particulate matter less than or equal to 10
microns in diameter; SO2 = sulfur dioxide; SW = southwest; W = west; WNW = west-northwest; X = monitors present for this pollutant
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During airborne transport, NOx reacts with moisture and oxygen in the atmosphere to form nitric
acid, nitrates (NO3-), and NO2. Similarly, SO2 reacts to form sulfuric acid, sulfates (SO4=), and
sulfites (SO3). Most of these chemicals are soluble in water, and when deposited to the surface
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 lb per acre, and ranged between 0.00016 and 0.00025 lb per acre.
Total annual inorganic nitrogen deposition for that same period averaged 0.00023 lb per acre, and
ranged between 0.00015 and 0.00028 lb 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 I 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 to 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 to 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 to DEQ 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:
•
•
•
•
•
•
•
•
•

NOX
PM
PM10
PM2.5
SO2
VOCs
CO
HAP
GHG 3 expressed as CO2e

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 would 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
ID
P1
P2
P3
P4
P5
P6
P7
P8
P9

P10A
P10B
P11
P12
P13A
P13B
P14
P15

Name
250 tph Portable conical crusher
325 hp Portable diesel engine/generator
2 Portable screens (400 tph each)
131 hp Portable diesel engine/generator
545 kW/914 hp Portable diesel
engine/generator
320 kW/536 hp Portable diesel
engine/generator
2, 1000 kW/1675 hp Diesel emergency
generator
100 hp Diesel engine/generator –
emergency evacuation hoists
50 hp Diesel fire pump – emergency

23 MMBtu/hr Propane-fired heater –
intake vent for upper copper zone
52 MMBtu/hr Propane-fired heater –
intake vent lower copper zone
3 Temporary diesel heaters at portal (1.2
MMBtu/hr total)
3,640 tpd jaw crusher
Mill Building (mill, lime storage, etc.)
Mill Building (lime area/slurry mix tank)
Surge bin discharge
Water treatment plant lime area

February 2020

Constr. Oper.
Phase a Phase b
X
N/A
X
N/A
X
N/A
X
N/A
X
X

PM
tpy
1.31
0.47
7.71
0.28
1.32

PM10
tpy
0.59
0.47
2.59
0.28
1.32

PM2.5
tpy
0.11
0.47
0.18
0.28
1.32

SO2
tpy
-0.17
-0.07
0.49

NOx
tpy
-9.36
-3.77
42.10

CO
tpy
-8.19
-4.72
23.02

VOC
tpy
-3.52
-1.42
9.88

X

X

0.77

0.77

0.77

0.03

15.45

13.52

5.80

N/A

X

0.28

0.28

0.28

0.10

8.81

4.82

2.07

N/A

X

0.02

0.02

0.02

<0.005

0.19

0.21

0.06

X

X

0.01

0.01

0.01

0.10

0.10

0.03

N/A

X

0.45

0.45

0.45

<
0.0
05
0.03

8.33

4.80

0.64

N/A

X

1.01

1.01

1.01

0.08

18.83

10.86

1.45

X

N/A

0.05

0.05

0.05

0.08

0.75

0.19

0.02

N/A
N/A
N/A
N/A
N/A

X
X
X
X
X

3.19
0.19
1.24
1.88
1.24

3.19
0.19
1.24
1.88
1.24

3.19
0.19
1.24
1.88
1.24

------
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ID
P16A
P16B
P17
P18
F26
F27
F28
UG

Name
Backfill Plant cement/fly ash hopper
Backfill Plant cement/fly ash silo
4 Portable diesel engine/generator
(400 hp total)
Air Compressor - 275 hp diesel engine
14-hp Portable diesel-powered light
plants (11 Constr., 4 Oper.)
500 gal Gasoline storage tank
Temp. LPG-fired heaters (37.8
MMBtu/hr total) (9 Constr., 3 Oper.)
ANFO underground explosive
Total Point Sources
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Constr. Oper.
Phase a Phase b
X
X
X
X
X
X
X
X

N/A
X

X
X

X
X

X

X

PM
tpy
0.23
0.45
1.15

PM10
tpy
0.23
0.45
1.15

PM2.5
tpy
0.23
0.45
1.15

SO2
tpy
--0.21

NOx
tpy
--13.54

CO
tpy
--14.40

VOC
tpy
--4.33

0.40
1.48

0.40
1.48

0.40
1.48

0.15
0.008

7.92
20.91

6.93
4.51

2.98
1.67

23.57

13.60

0.07
1.81

1.55 13.19
3.07 186.82

51.97
161.83

-35.74

1.27

1.27

1.27

0.11
26.49

0.06
20.60

<0.005
17.65

0.10

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; PM2.5 = PM less than
2.5 microns diameter; PM10 – PM less than 10 microns diameter; SO2 = sulfur dioxide; Temp. = temporary; tpd = tons per day; tph = tons per hour; tpy = tons per
year; VOC = volatile organic compounds
Notes:
a
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.
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Table 3.2-7
Roster of Proposed Action Fugitive Dust Sources
ID

Name

F1

Road dust, mine operating year 0 to 1

F2

Road dust, operating years 1 to 2

F3

Road dust, operating years 2 to 15, annual average

F4

Road dust, operating years 16 and 17, annual average

F5

Road dust, operating year 18

F6

Material transfer to temporary stockpile, operating year 0 to 1.5

F7

Temporary construction stockpile

F8

Embankment construction, operating year 0 to 1.5

F9

Backfill, NCWR embankment material to CTF, operating years 16 to 18

F10

Material transfer to south stockpile, operating year 0 to 1

F11

Excess reclamation stockpile (south)

F12

Material transfer from south stockpile, operating years 16 to 17

F13

Material transfer to north stockpile, operating year 0 to 1

F14

Excess reclamation stockpile (north)

F15

Material transfer from north stockpile, operating years 16 to 18

F16

Soil removal and stockpiling, operating year 0 to 1

F17

Topsoil pile

F18

Subsoil pile

F19

Soil return, operating years 16 to 18

F20

Copper-enriched rock drop to stockpile, operating years 2 to 3

F21

Copper-enriched rock stockpile (mill feed)

F22

Waste rock drop at WRS Pad, operating year 0 to 1.5, at CTF, operating
years 1.5 to 4, and 8

F23

Temporary WRS

F24

Waste rock transfer from WRS to CTF, operating years 2 to 3
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Constr.
Phase

Oper.
Phase

X
X
N/A
N/A
N/A
X
X
X
N/A
X
X
N/A
X
X
N/A
X
X
X
N/A
X
N/A
X

N/A
N/A
X
X
X
N/A
N/A
N/A
X
N/A
X
X
N/A
X
X
N/A
X
X
X
N/A
X
X

X
X

N/A
N/A

PM
tpy
152.70
56.42
17.79
73.80
11.68
3.13
0.36
3.13
1.78
1.49
0.08
1.49
2.13
0.17
0.82
4.99
0.08
0.44
4.17
0.16
<0.005
0.87

PM10
tpy
38.92
14.38
4.53
18.81
2.98
0.91
0.18
0.91
0.52
0.43
0.04
0.43
0.62
0.08
0.24
1.45
0.04
0.22
1.21
0.06
<0.005
0.35

PM2.5
tpy
3.90
1.44
0.45
1.88
0.30
0.30
0.03
0.30
0.17
0.14
0.01
0.14
0.20
0.01
0.08
0.47
0.01
0.03
0.39
0.06
<0.001
0.35

0.019
1.39

0.010
0.56

0.001
0.56
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ID

Name

F25

WRS pad reclamation, operating year 3

F29

Road dust, construction access road, years 0-2 average

F30

Road dust, main access road, years 2-15 average

IEU1

Diesel storage tanks (250 gal, 500 gal, 10,000 gal)

Total Fugitive Particulate Sources

Constr.
Phase

Oper.
Phase

N/A
X
X
X

X
N/A
X
X

PM
tpy
1.65
0.90
102.19
--340.77

PM10
tpy
0.48
0.23
26.05
--88.38

PM2.5
tpy
0.16
0.02
2.61
--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; PM2.5 = PM less than 2.5 microns diameter; PM10 = PM less than 10 microns diameter; tpy = tons per year; WRS = waste rock storage
Notes:
a
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.
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Mine Construction Phase Emission Sources
As listed in Tables 3.2-6 and 3.2-7, point sources (i.e., those that exhaust through a stack or
vent) 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 PM10, 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 transfer
and storage 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
Emissions 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 (PM10)
are estimated at less than 1 tpy. This small increase does not significantly impact the modeling
results in comparison to the PM10 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 PM10 results. Therefore, the minor PM10 emissions increase associated
with the TWSP construction does not materially change the modeled PM10 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 windfenced 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 raises.
Explosives, primarily ANFO, would be used for underground mining, and this operation would
result in the release of gaseous (NO2, SO2, and CO) and particulate (PM, PM10, and PM2.5)
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. The underground emissions due to blasting are
tabulated in Table 3.2-6 as ANFO underground explosive. It is generally found that larger
particulates generated by the blasts are able to settle within the underground workings; however,
that is not necessarily the case for fine particulates and gaseous emissions. The emissions due to
blasting were included in the modeled air quality impacts as part of the mine vent point sources,
and were found to not be a significant contributor to air quality effects. The amount of explosive
used is limited on an annual basis as a condition of the air quality permit, which also regulates
the exhaust ports as point sources of opacity restrictions. In addition, control of dust from
blasting must be included in the Site Fugitive Dust Control Plan.
Project Air Emissions Inventory
Criteria Pollutants
The emission factors for the criteria pollutant inventory used in this analysis were primarily
obtained from three sources:
•

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

•

Manufacturer’s specifications for control equipment; and

•

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, MOBILE6 (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).
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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.
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 enginedriven 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). 4
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 lb/ton of the three toxic metals. On this basis, the estimated total
toxic metals emissions are 0.03 tpy (Tintina 2018). 5
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.

4

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 lb HAP/MMBtu)/2000 lb/ton = 0.37 tons/yr
5
Taking the product of the factor 0.212 lb 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 lb/ton x 320 tons of particulate emitted/yr)/2000 lb/ton = 0.33 tons/yr
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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 addon 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
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. A paste plant in the mill
complex would mix fine-grained tailings from the milling process with a binder—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 (Tintina 2017).
The use of cemented tailings inhibits dust formation from the tailings impoundment, and
provides added surface crust strength. The cemented crust of the completed tailings surfaces
would resemble cured concrete, and would not contribute significant quantities of dust. On-going
facility inspections required by the Site Fugitive Dust Control Plan within the air quality permit
would further validate that the CTF is not a source of windblown dust.
Other components of the dust control plan considered as reasonable precautions within the
MAQP and presented as BACT conditions include (Tintina 2017):
•

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

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

•

Minimizing drop heights to minimize dust production from material transfer;

•

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

•

Covering/enclosing conveyor belts.

Underground Explosives
Explosives used for underground mining would result in the release of gaseous (NO2, SO2, and
CO) and particulate (PM, PM10, 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):
•

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.

•

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.

•

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

•

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).
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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 IIII for RICE (see Section 3.2.1, Regulatory Framework for air quality).
The proposed BACT conforms to previous BACT determinations made by DEQ for similarsized 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.
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 of 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).
The impacts of existing projects and activities in the region are assumed to be included in the
monitored air pollutant background concentrations used in the air modeling to assess
conformance with NAAQS and MAAQS. Combining the highest modeled Project impacts with
the monitored background conditions serves as a measure of air quality characteristics after
implementation of the Project. As a result, cumulative effects of the existing projects plus the
Project sources are reflected in the NAAQS analysis results provided in the following section.
Fires, including controlled burns, can have adverse impacts that may temporarily exceed
NAAQS, usually for PM10. Project impacts would increase the likelihood that added emissions
from a controlled burn could result in cumulative local and temporary NAAQS exceedances,
depending on size of the burned area and distance from the Project site. However, controlled
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burns or uncontrolled wildfire may cause these temporary exceedances, with or without
the Project.
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 and PM10. The Lewistown
station provides another set of monitoring data characteristic of the Project vicinity and this data
set was used for NO2 and PM10 background concentration values.
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, SO2, NO2, PM10, and
PM2.5 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).
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Table 3.2-8
Selected Monitored Background Concentrations for NAAQS/MAAQS Analysis
Pollutant
PM10 b
PM2.5

b

Averaging Period

Background a Concentration
(µg/m3)

Monitoring Station

24-hour

30.3 c

Lewistown

24-hour

10

Sieben Flats

Annual

2.5

Sieben Flats
d

SO2

1-hour

5.24

CO

1-hour

0.9 c

1-hour

20.7

Annual

f

NO2

1

e

Sieben Flats
Sieben Flats
Lewistown
Lewistown

Source: Tintina 2018
µg/m3 = microgram per cubic meter; CO = carbon monoxide; MAAQS = Montana Ambient Air Quality Standards;
NAAQS = National Ambient Air Quality Standards; NO2 = nitrogen dioxide; PM2.5 = particulate matter less than
2.5 microns diameter; PM10 =particulate matter less than 10 microns diameter; ppb = parts per billion; SO2 = sulfur
dioxide
Notes:
a
NAAQS design values provided in 2017 Network Plan produced by Montana DEQ.
b
Values exclude DEQ-defined exceptional events.
c
NAAQS design values derived from EPA Monitoring Values Data Report.
d
Concentration represents 2 ppb.
e
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 NO2 Annual NAAQS Design Value.

The total impacts for 24-hour average PM10 and 1-hour average NO2 are predicted 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.
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Table 3.2-9
Comparison of Total Criteria Pollutant Impacts and Ambient Air Standards
Avg.
Pollutant
Period
PM10

24-hour

SO2

24-hour
Annual
1-hr
Annual
1-hr

CO

1-hr

PM2.5
NO2

Total
Modeled Background
Pollutant
Conc.
Conc. Impact Conc.
(µg/m3)
(µg/m3)
(µg/m3)
89.7 a
30.3
120

NAAQS
% of MAAQS
% of
(µg/m3) NAAQS (µg/m3) MAAQS
150
80%
150
80%

12.0 b
4.25 c
131 d
11.7 c
5.8 e

10
2.5
20.7
1
5.24

22.0
6.75
151.7
12.7
11.03

35
12
188
100
196

63%
56%
81%
13%
6%

----------564
94
1,309

----------36% e
13%
1%

1,890 f

0.9

1,891

40,000

5%

26,450

7%

Source: Tintina 2018
µg/m3 = 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; NO2 =
nitrogen dioxide; PM2.5 = particulate matter less than 2.5 microns diameter; PM10 =particulate matter less than
10 microns diameter; SO2 = sulfur dioxide
Notes:
a
Modeled concentration is the high-6th-high modeled over a 5-year concatenated meteorological period.
b
Modeled concentration is the high-8th-high modeled over a 5-year concatenated meteorological period.
c
Modeled concentration is the highest annual average over the modeled 5-year period.
d
Modeled concentration is the high-8th-high modeled over a 5-year concatenated meteorological period.
e
Modeled concentration is the high-4th-high modeled impact over a 5-year concatenated meteorological period.
High-2nd-high concentration is 184 µg/m3 and was not included in the table. With the addition of the 20.7 µg/m3
background value, the ambient impact is 36 percent of the MAAQS.
f
Modeled concentration is the high-2nd-high modeled over a 5-year concatenated meteorological period.

Emergency generators would only be required in situations when normal mine operations could
not continue. For routine operations, the generators would undergo intermittent and brief periods
of testing and maintenance to ensure reliability; emissions for the emergency generators and
other emergency engines on this basis are tabulated in Table 3.2-6 as sources P7, P8, and P9 for
each criteria pollutant. These units were modeled separately in the assessment of significance
and NAAQS conformance because their non-emergency schedule is limited by regulation to
500 hours per year rather than the 8,760 hours per year assumed for other Project sources. To
account for unpredictable emergency operations, the potential impacts for these generators were
modeled to simulate operation for 2 consecutive but arbitrary hours per day. This scenario
provides an overestimation of routine operations at 730 hours of operation per year.
As a first step, the modeled impacts due to a new source alone are compared to Significant
Impact Levels (SILs), which are threshold concentrations established by regulation for Class II
areas. The SILs are a small fraction of the NAAQS, and serve as an indicator of a new source’s
potential for significant air quality effects. The results of the SIL analysis for the group of four
emergency engines are shown in Table 3.2-10. Only the predicted 1-hour NO2 maximum
concentration was higher than the SIL.
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Based on these results, the NO2 impact analysis was extended to a comparison of modeled results
for the group of four emergency engines with the 1-hour average NO2 NAAQS as shown in
Table 3.2-11. Results show that the maximum receptor impact is 85 percent of the NO2 standard;
however, this would be at a location that would not overlap with the highest impacts from other
Project sources.
Table 3.2-10
Impacts Comparison of Four Emergency Generators/Engines to Significant Impact Levels
Pollutant
PM10
PM2.5
PM2.5
NO2
NO2
SO2
SO2
SO2
SO2
CO
CO

Averaging Period
24-hour
24-hour
Annual
1-hour
Annual
1-hour
3-hour
24-hour
Annual
1-hour
8-hour

Max. Modeled
Concentration a
(µg/m3)
1.4
0.97
0.03
240
0.79
5.6
3.8
0.48
0.013
398
70

Class II SIL
(µg/m3)
53
1.2
0.3
7.52
1
7.8
25
5
1
2,000
500

Significant Impact
No
No
No
Yes
No
No
No
No
No
No
No

Source: Tintina 2018
SIL = Significant Impact Level; µg/m3 = microgram per cubic meter; Avg. = averaging; CO = carbon monoxide;
NO2 = nitrogen dioxide; PM2.5 = particulate matter less than 2.5 microns diameter; PM10 =particulate matter less
than 10 microns diameter; SO2 = sulfur dioxide
Note:
a Modeled concentration is the highest value predicted for the stated pollutant and averaging time at any receptor.

Table 3.2-11
Comparison of Nitrogen Dioxide Impacts from Four Emergency Generators/Engines
Pollutant
NO2

Averaging
Period
1-hour

Max. Modeled
Concentration a
(µg/m3)

Total Pollutant
Impact
Concentration
(µg/m3)
20.7
159.96

Background
Concentration
(µg/m3)

139.26

NAAQS
% of
(µg/m3) NAAQS
188

85

Source: Tintina 2018
µg/m3 = microgram per cubic meter; NAAQS = National Ambient Air Quality Standards; NO2 = nitrogen dioxide
Note:
a Modeled concentration is predicted at the receptor with the highest concentration consistent with the criteria for the
1-hour NO2 NAAQS (i.e., the 8th highest value modeled over a 5-year meteorological data period).
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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 enginedriven 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 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, SO2, 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
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 I 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 I
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
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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 PM10, and PM2.5. 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 PM10 24-hour and annual average
concentrations, respectively, in the area surrounding the Project site to the location of the Smith
River. The isopleth 6 lines of the same average concentration extent are plotted down to the
regulatory SIL, which are 5 µg/m3 for the 24-hour average, and 1 µg/m3 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 PM10 results in Figure 3.2-3 are
more limited in extent, reaching less than 3 miles from the Project area.
Comparable results for fine particulates (PM2.5) are shown in Figures 3.2-4 and 3.2-5, which
illustrate the distribution of PM2.5 24-hour and annual average concentrations, respectively,
surrounding the Project site. The SILs are 1.2 µg/m3 for the 24-hour average, and 0.3 µg/m3 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
PM2.5 results in Figure 3.2-5 are more limited in extent, reaching less than 1.6 miles
(2.5 kilometers) from the Project area.

6

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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Figure 3.2-1

Black Butte Copper Project
Wind Rose 5-Year Average
Meagher County, Montana
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COMMENTS:
Illustrates modeled concentrations exceeding the Significant Impact
Level (SIL) in relation to the Smith River.
PM10 24-Hour SIL = 5 ug/m3 Concentrations do not include
ambient background.
Black Butte Copper Project (BBCP) displayed as white parcels with
blue border.

Figure 3.2-2

Black Butte Copper Project
PM10 24-Hour Average
Meagher County, Montana
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COMMENTS:
Illustrates modeled concentrations exceeding the Significant Impact
Level (SIL) in relation to the Smith River.
PM10 Annual SIL = 1 ug/m3 Concentrations do not include ambient
background.

Figure 3.2-3
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COMMENTS:

Illustrates modeled concentrations exceeding the Significant
Impact Level (SIL) in relation to the Smith River.
PM2.5 24-Hour SIL = 1.2 ug/m3 Concentrations do not include
ambient background.

Figure 3.2-4

Black Butte Copper Project
PM2.5 24-Hour Average
Meagher County, Montana

Black Butte Copper Project (BBCP) displayed as white parcels
with blue border.
DRAWN BY: MPLS GIS
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COMMENTS:
Illustrates modeled concentrations exceeding the
Significant Impact Level (SIL) in relation to the Smith River.
PM2.5 Annual SIL = 0.3 ug/m3 Concentrations do not
include ambient background.
Black Butte Copper Project BBCP) displayed as white
parcels with blue border.

Figure 3.2-5

Black Butte Copper Project
PM2.5 Annual Average
Meagher County, Montana
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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 6 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:
•

Material transfer from the North Stockpile;

•

Material transfer from the South Stockpile;

•

Haul traffic on existing mine roads from stockpiles to Mill;

•

Fugitive windblown dust from Ore Rock Stockpile and Waste Rock Stockpile;

•

Jaw Crusher Building, controlled by dust collector; and,

•

Backfill Plant Cement/Fly Ash Hopper and Silo, controlled by dust collectors.

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 3.2-12 for the modification to backfill remaining underground mine workings after the end
of operations.
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Table 3.2-12
Project Source Air Emissions for the AMA of Full Backfill of Mine Workings
PM
PM10
PM2.5
(tons/AMA) b (tons/AMA) b (tons/AMA) 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 to Mill
5.84
1.49
0.15
Fugitive windblown dust from Ore Rock Stockpile and
0.01
0.005
0.0007
Waste Rock Stockpile
Jaw Crusher Building, controlled by dust collector
1.60
1.60
1.60
Backfill Plant Cement/Fly Ash Hopper and Silo, controlled
0.34
0.34
0.34
by dust collectors
8.94
3.76
2.20
Total emissions for the AMA
c
Percent of total Project emissions for Proposed Action
2.4%
3.5%
7.6%
AMA Emission Source a

Source: Tintina 2018
AMA = Agency Modified Alternative, MOY = mine operating year; PM = particulate matter, PM10 = particulate
matter less than 10 microns diameter; PM2.5 = particulate matter less than 2.5 microns diameter
Notes:
a
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.
c
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 3.2-12, 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
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 PM10 and 7.6 percent for PM2.5. Short-term
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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 [NHPA]) 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. Additional evaluative testing was conducted in 2019.

•

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 in the NRHP.

•

Site 24ME1111 (the Sheep Creek Quarry District) has been determined eligible for listing in
the NRHP. Mitigations to address impacts to the district have been determined but not
implemented.

•

Evaluative testing on one archaeological site (24ME163) in 2012 to determine its eligibility
for listing in the NRHP. Based on evaluative testing, the site was recommended as eligible
for listing in the NRHP. A mitigation plan was submitted to DEQ and SHPO in 2019. SHPO
did not concur with the proposed mitigation plan. Mitigation was performed in June 2019
without SHPO approval. The Montana Antiquities Act and federal laws relating to the
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protection of cultural resources on private land as described above do not apply to this site as
it is located on private land and there is no federal regulatory involvement.
•

Evaluative testing was conducted on four archaeological sites (24ME0166, 24ME1105,
24ME1109, and 24ME1110) in 2019. Based on the evaluative testing, two sites (24ME0166
and 24ME1110) are recommended as not eligible for listing in the NRHP and two sites
(24ME1105 and 24ME1109) are recommended as eligible for listing in the NRHP. No
mitigation measures for the two eligible sites have been proposed at this time. Any
construction at these two locations could result in resource impacts.

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 (amsl). 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). 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 remained unevaluated for listing in the NRHP. SHPO concurred with all
eligibility recommendations of sites identified in the survey reports. Evaluative testing was
conducted on four of the unevaluated sites; two of these sites are recommended as not eligible
for listing in the NRHP and two are recommended as eligible for listing in the NRHP (see
Section 3.3.1).
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Figure 3.3-1
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Table 3.3-1
Cultural Resources Identified within the Survey Area
Site Number
Isolate 1
Isolate 2
24ME0158
24ME0159

Site Type
Prospect Pit
Prospect Pit
Historic Log
Structure
Historic
Mining

Potential
Impacts
Avoided
Avoided

NRHP Recommendation

Report Source

Not eligible
Not eligible

Tetra Tech 2013a
Tetra Tech 2013a

Avoided

Not eligible

Tetra Tech 2013a

Avoided

Not eligible

Tetra Tech 2013a

24ME0160

Lithic Scatter

Avoided

24ME0161

Lithic Scatter

Avoided

24ME0162

Lithic Scatter

Avoided

24ME0163

Lithic Scatter

Avoided

24ME0164

Lithic Scatter

Impacted

24ME0165

Lithic Scatter

Impacted

24ME0166

Lithic Scatter

No Impact

24ME0925
24ME0936
24ME0940
24ME1104

Historic RoadSheep Creek
Historic RoadButte Creek
Historic
Homestead
Historic
Sheepherder’s
Cairn

No Impact

Not eligible

Tetra Tech 2015

No Impact

Not eligible

Tetra Tech 2013a

Avoided

Not eligible

Tetra Tech 2013a

Avoided

Eligible under Criterion C

Tetra Tech 2015

Tested, eligible under Criterion D

Tetra Tech 2015,
2019

24ME1105

Lithic Scatter

Impacted

24ME1106

Lithic Scatter

Avoided

24ME1107

Lithic Scatter

Avoided

24ME1108

Lithic Scatter

Avoided

24ME1109

Lithic Scatter

Impacted

February 2020

Unevaluated; further testing required
Tetra Tech 2013a
to determine eligibility
Unevaluated; further testing required
Tetra Tech 2013a
to determine eligibility
Unevaluated; further testing required
Tetra Tech 2013a
to determine eligibility
Tetra Tech 2013a,
Eligible under Criterion D
Tetra Tech 2013b
Unevaluated; further testing required
Tetra Tech 2013a
to determine eligibility
Unevaluated; further testing required
Tetra Tech 2013a
to determine eligibility
Tetra Tech 2013a,
Tested, not eligible
2019

Unevaluated; further testing required
Tetra Tech 2015
to determine eligibility
Unevaluated; further testing required
Tetra Tech 2015
to determine eligibility
Unevaluated; further testing required
Tetra Tech 2015
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Tested, eligible under Criterion D
2019
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Site Type

Potential
Impacts

NRHP Recommendation

Report Source

Lithic Scatter

No Impact

Tested, not eligible

Tetra Tech 2015,
2019

Impacted

Eligible under Criterion D

Tetra Tech 2015

No Impact

Not eligible

Tetra Tech 2018

Avoided

Not eligible

Tetra Tech 2018

Sheep Creek
Surface Stone
Quarry District
Coon Creek
Irrigation
Ditch
Sheep Creek
Irrigation
Ditch

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. However, limited mitigation conducted
at Site 24ME163, evaluative testing that has occurred to 24ME1105 and 24ME1109, and all
ground-disturbing activities that have occurred to date in regard to the Sheep Creek Surface
Stone Quarry District (24ME1111) represent an adverse effect to Historic Properties due to a
reduction of integrity to those sites. Data collection tied to these efforts may assist in reducing
the adverse effects.
3.3.3.2.

Proposed Action

One historic site (24ME1104) was recommended as eligible under Criterion C; three prehistoric
sites (24ME0163, 24ME1105 and 24ME1109) were recommended as eligible under Criterion D;
and seven historic sites (24ME0158, 24ME0159, 24ME925, 24ME0936, 24ME940, 24ME1135,
24ME1136), two prehistoric sites (24ME0166 and 24ME1110), and two isolated finds were
recommended as not eligible for listing in the NRHP. The Sheep Creek Surface Stone Quarry
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 further contribute to the
eligibility recommendation of this district.
Avoidance was recommended for the eight unevaluated sites; if avoidance is not possible,
additional testing to determine eligibility was recommended. As currently designed, the Project
would avoid six of the unevaluated sites (24ME0160, 24ME0161, 24ME0162, 24ME1106,
24ME1107, and 24ME1108); no further work is recommended at these sites. If there are design
changes that would impact these sites, then additional testing is recommended.
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Project activities would avoid eligible site 24ME1104. Project activities could impact eligible
sites 24ME1105 and 24ME1109; no mitigation measures have been proposed at this time. A
mitigation plan for eligible site 24ME0163 was proposed and discussed among SHPO, the
Proponent, and DEQ in October 2018. At that time, a concept for an acceptable approach was
developed with a written mitigation plan to be forthcoming. In May 2019, the Proponent
submitted a mitigation plan to DEQ that was different from the concept previously discussed and
agreed upon. DEQ submitted the plan to SHPO, and SHPO did not concur with the proposed
mitigation. The Proponent proceeded with the proposed mitigation in June 2019.
A mitigation plan for the Sheep Creek Quarry District (24ME1111) was developed (Tetra Tech
2016). Mitigation of 24ME111 is proposed to be through chert 1 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.
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.

1

Chert is a fine-grained sedimentary rock that was often used as a raw material for stone tools.
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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:
•

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

•

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

•

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

•

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

•

Certificate of Water Rights/Groundwater Appropriations – DNRC;

•

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

•

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 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 substantive 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
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the 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, Inc. 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 Methoda
Physical Parameters
Total Dissolved Solids
SM 2540C
Total Suspended Solids
SM 2540C
Common Ions
Alkalinity
SM 2320B
Sulfate
300.0
Chloride
300.0/SM 4500CL-B
Fluoride
A4500-F C
Calcium
215.1/200.7
Magnesium
242.1/200.7
Sodium
273.1/200.7
Potassium
258.1/200.7
Nutrients
Nitrate+Nitrite as N
353.2
b
Trace Constituents (Dissolved)
Aluminum (Al)
200.7/200.8
Antimony (Sb)
200.7/200.8
Arsenic (As)
200.8/SM 3114B
Barium (Ba)
200.7/200.8
Beryllium (Be)
200.7/200.8
Cadmium (Cd)
200.7/200.8
Chromium (Cr)
200.7/200.8
Cobalt (Co)
200.7/200.8
Copper (Cu)
200.7/200.8
Iron (Fe)
200.7/200.8
Lead (Pb)
200.7/200.8
Manganese (Mn)
200.7/200.8
Mercury (Hg)
245.2/245.1/200.8/SM 3112B
Molybdenum (Mo)
200.7/200.8
Nickel (Ni)
200.7/200.8
Selenium (Se)
200.7/200.8/SM 3114B
Silver (Ag)
200.7/200.8
Strontium (Sr)
200.7/200.8
Thallium (Tl)
200.7/200.8
Uranium
200.7/200.8
Zinc (Zn)
200.7/200.8
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Project-Required Detection Limit (mg/L)
10
10
4
1
1
0.1
1
1
1
1
0.01
0.009
0.0005
0.001
0.003
0.0008
0.00003
0.01
0.01
0.002
0.02
0.0003
0.005
0.000005
0.002
0.001
0.0002
0.02
0.0002
0.0002
0.008
0.002
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Water Temperature
Dissolved Oxygen (DO)
pHc
Specific Conductance (SC)
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Analytical Methoda

Project-Required Detection Limit (mg/L)

HF-SOP-37/-44/-46
HF-SOP-20
HF-SOP-22
HF-SOP-20
HF-SOP-79

NA
0.1 °C
0.1 mg/L
0.1 s.u.
1 µmhos/cm

Source: Hydrometrics, Inc. 2017c (Table 3)
°C = degree Celsius; mg/L = milligram per liter; NA = not applicable; s.u. = standard unit (pH); µmhos/cm = micro
mho per centimeter
Notes:
a
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.
c
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. 2017c).
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 Volcano 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. 2017c).
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. 2016f). 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.
February 2020
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Using the numerical model, Hydrometrics performed a series of predictive simulations to
evaluate the following for the Proposed Action:
•

Groundwater inflow (dewatering) rates to mine workings;

•

Changes in surrounding groundwater levels (drawdowns) caused by mine dewatering;

•

Potential location and magnitude of stream depletion impacts; and

•

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. 2016f).
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 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. 2017b).
The model objectives were to:
•

Estimate the groundwater mounding associated with UIG recharge to groundwater;

•

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

•

Provide a tool to assess the alluvial system for potential future evaluations
(Hydrometrics, Inc. 2018c).

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 AQTESOLV 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 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
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. 2017b).
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.
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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 postclosure phase, and is included as Appendix M-3 (Hydrometrics, Inc. 2017a) 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
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
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domain at an elevation of about 7,400 feet 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. 2016f). 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 (VVF) runs through the southern part of the Sheep Creek
drainage. The geology to the south of the VVF 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
consists mainly of gray dolomitic and non-dolomitic shales that dip gently to the southsouthwest. 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
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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. 2016f).
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
Unit

Description

Thickness
(ft)

Hydraulic
Storage
Conductivity
Coefficient
(ft/day)

Geologically-Based Hydrostratigraphic Units
Quaternary Deposits
coarse-grained sand
17
200
0.2 to 0.35
(QaL)
and gravel alluvium
Lower Newland
calcareous and non1 to 2.3
1 x 10-4 to
Formation shallow
calcareous shale and
30-50
8 x 10-6
GM: 1.5
(Ynl A)
siltstone bedrock
Upper Sulfide Zone
highly mineralized
(USZ)
zone
0.01 to 0.7
6 x 10-5 to
30-150
9 x 10-5
GM: 0.08
Upper Copper Zone Shallower copper ore
(UCZ)
zone (within USZ)
Lower Copper Zone
Deeper copper ore zone
30-50
1.9 x 10-4
NA
(LCZ)
150 north of
Lower Newland
dolomitic and nonthe VVF; up
Formation deep
dolomitic shale and
to 2,000
0.001 to 0.007
NA
(Ynl B)
siltstone bedrock
south of the
VVF
Flathead Sandstone
10-5 to 1.5
sandstone bedrock
100
NA
(Cf)
Chamberlain
siliceous, locally
500
0.001 to 0.007
NA
Formation Shale
arenaceous shale
(Yc)
Neihart Formation
recrystallized sandstone
800
low; NA
NA
Quartzite (Yne)
Crystalline Bedrock
metamorphic
to depth
10-3 to 10-1
NA
(Xbc)
crystalline rock
Structurally Defined Hydrostratigraphic Units
Volcano Valley Fault
(VVF)
fault; clay gouge core;
variable associated
Black Butte Fault
fracturing
Buttress Fault
Brush Creek Fault

10 - 14
5
44

slug test;
literature
pumping test

pumping test

pumping test

pumping test

literature
assumed
assumed
literature

lab
permeameter
tests

150
1.5 x 10-5 to
7.1 x 10-4
GM: 2.8 x 10-5

Source of
Hydraulic
Properties

NA
assumed

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:
a
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 10-6 to 1 x 10-4.
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 10-5 and
9 x 10-5.
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 VVF. 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 10-4 was estimated from a pumping test.
Flathead Sandstone (Cf)
Flathead Sandstone is present north of the VVF 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 10-5 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.

February 2020

3.4-16

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

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 10-3 to 10-1 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 VVF 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 10-5 to 7.1 x 10-4 foot
per day. The geometric mean of these values (2.8 x 10-5 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. 2016f). 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. 2016f). 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. 2016f).
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. 2016f).
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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. 2016f).
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. 2016f).
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 0.2 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. 2016f), 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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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. 2016f). 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. 2016f).
3.4.2.6.

Groundwater Quality

Groundwater chemistry data for the LSA is compiled in Hydrometrics (2017d) 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:
•

Alluvial/Overburden wells (Qal)

•

Shallow bedrock wells (Ynl A)

•

Upper sulfide ore zone wells (USZ/UCZ)

•

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. 2017c).
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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. 2017c).
Shallow Bedrock Wells
Wells completed in shallow bedrock above the USZ include MW-1B, MW-2B, MW-4B, MW6A, 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, PW8, 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 (III)
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. 2017c). 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. 2017c). 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

February 2020

3.4-24

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

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 (III) form (Hydrometrics, Inc. 2017c).
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, Inc. 2017c). 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:
•

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

•

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
Grouping

Geology

Alluvium /
Overburden

Qal

General
Water Type
Calcium/
magnesium
bicarbonate

Wells

pH

MW-1A, MW2A, MW-4A

6.24 to
7.66

Total
Dissolved
Solids

Exceedances

Comments

176 to 302
• Arsenic, barium, iron, lead,
• High turbidity in MWmg/L
manganese, and thallium above
1A may be responsible
hhs in MW-1A.
for elevated metals
concentrations in this
• Thallium above hhs in MW-2A.
well.
• Sulfate concentrations
are relatively low (from
8 to 51 mg/L).

Shallow
Bedrock

Ynl A
Calcium/
Ynl B
magnesium
above USZ bicarbonate

MW-1B, MW6.02 to
2B, MW-4B,
8.27
MW-6A, MW6B, MW-7, MW8, MW-9, MW10, MW-11,
MW-12, MW-13,
MW-14, MW-15,
PW-1, PW-2,
PW-3, PW-8,
PW-9 PW-10,
SC15-184,
SC15-185,
SC15-194,
SC15-195,
SC15-198

54 to
Sulfate concentrations
• Antimony above hhs in MW-08.
548 mg/L
range from 1 to 247 mg/L.
• Arsenic above hhs in MW-1B,
MW-2B, MW-9, PW-8, PW-9.
• Iron above secondary standard
in MW-1B, MW-2B, MW-9,
MW-10, MW-11, PW-1, PW-2,
PW-3, PW-9.
• Lead above hhs in PW-8.
• Manganese above secondary
standard in MW-1B, MW-6B,
MW-7, MW-8, MW-9, MW-10,
MW-11, PW-1, PW-3, PW-8,
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)

February 2020

3.4-26

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

Table 3.4-3a
Groundwater Quality Summary Statistics—MW-4A (Well Completed in Alluvium)

Parameters

Units

Field Parameters
Depth To Water
Feet
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Common Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Kjeldahl Nitrogen as N
mg/L
Nitrate + Nitrite as N
mg/L

February 2020

MW-4A (Well Completed in Alluvium)
No. of
No. of
Min.
Max. Mean
Measurements
Detects

25%
PCLT

50%
PCLT

75%
PCLT

SD.

34
22
22
22
22

NA
NA
NA
NA
NA

3.36
6.24
481
4.3
0.01

6.02
7.53
551
8.5
3.57

4.90
7.22
510
6.4
1.00

4.46
7.17
490
4.7
0.27

4.97
7.26
512
6.9
0.84

5.51 0.76
7.37 0.28
525
20
7.6 1.5
1.37 0.92

24
20

24
1

270
<4

302
23

287
NA

278
NA

288
NA

296
NA

24
4
4
24
24
24
24
24
24
24
24

24
4
0
24
24
24
24
24
24
24
24

250
330
<1
2
0.1
8
253
70
19
1
2

290
360
<1
4
0.2
21
292
80
23
2
3

269
342
NA
2.
0.1
14
277
76
21
1
3

260
330
NA
2
0.1
12
272
74
20
1
3

270
340
NA
2
0.1
14
279
76
21
1
3

280
11
357
15
NA NA
3 0.5
0.2 0.05
15
3
282
10
78
3
22 0.9
2 0.5
3 0.3

1
24

0
2

<0.5
<0.01

<0.5
0.02

NA
0.01

NA
0.01

NA
0.01

NA NA
0.01 0.002
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Parameters
Total Persulfate Nitrogen
Phosphorus (TOT)
Metals - Trace Constituents
Aluminum (DIS)
Antimony (DIS)
Arsenic (DIS)
Barium (DIS)
Beryllium (DIS)
Cadmium (DIS)
Chromium (DIS)
Cobalt (DIS)
Copper (DIS)
Iron (DIS)
Lead (DIS)
Manganese (DIS)
Mercury (DIS)
Molybdenum (DIS)
Nickel (DIS)
Selenium (DIS)
Silicon (DIS)
Silver (DIS)
Strontium (DIS)
Thallium (DIS)
Uranium (DIS)
Zinc (DIS)
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Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MW-4A (Well Completed in Alluvium)
No. of
No. of
Min.
Max. Mean
Measurements
Detects
1
0
<0.04
<0.04
NA
2
1
<0.006
0.01
NA
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
1
24
24
24
24
24

25%
PCLT
NA
NA

50%
PCLT
NA
NA

75%
SD.
PCLT
NA NA
NA NA

0.009
NA
NA
0.181
NA
NA
NA
NA
NA
0.022
NA
0.171
NA
NA
NA
NA
NA
NA
0.167
NA
0.008
NA

0.009
NA
NA
0.185
NA
NA
NA
NA
NA
0.03
NA
0.187
NA
NA
NA
NA
NA
NA
0.170
NA
0.008
NA

0.009 0.017
NA NA
NA NA
0.189 0.007
NA NA
NA NA
NA NA
NA NA
NA NA
0.04 0.028
NA NA
0.239 0.054
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
0.173 0.009
NA NA
0.008 0.003
NA NA

3
<0.009
0.087 0.015
0 <0.0005 <0.003
NA
0
<0.001 <0.003
NA
24
0.17
0.203 0.1844
0 <0.0008 <0.001
NA
0 <0.00003 <0.00008
NA
0
<0.001
<0.01
NA
0
<0.01
<0.01
NA
0
<0.001 <0.002
NA
18
<0.02
0.16 0.037
1 <0.0003 0.0005
NA
24
0.057
0.291 0.195
1 <0.000005 0.00001
NA
0
<0.001 <0.005
NA
0
<0.001
<0.01
NA
0 <0.0002 <0.001
NA
1
13.3
13.3
NA
0 <0.0002 <0.0005
NA
24
0.163
0.2 0.172
1 <0.0002 0.0003
NA
5 <0.0004
0.008 0.0064
1
<0.002
0.01
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

Field Parameters
Depth To Water
Feet
pH - Field
s.u.
Field Specific Conductivity
umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Common Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Kjeldahl Nitrogen as N
mg/L
Nitrate + Nitrite as N
mg/L

February 2020

MW-4B (Well Completed in Shallow Bedrock)
No. of
No. of
Min.
Max. Mean
Measurements Detects

25%
PCLT

50%
PCLT

75%
PCLT

SD.

35
22
22
22
22

NA
NA
NA
NA
NA

3.02
6.84
419
5.3
0.03

7.26 4.56
7.76 7.45
510 460.41
6.86 6.18
3.39 0.55

4.09
7.413
446
5.9
0.16

4.47
7.50
459
6.15
0.31

5.075 0.924
7.59 0.228
473.9 23.22
6.5 0.351
0.51 0.78

24
19

24
0

217
<4

275 250.3
<10
NA

244
NA

249.5
NA

259.8 12.9
NA NA

24
5
5
24
24
24
24
24
24
24
24

24
5
0
24
24
24
24
24
24
24
24

220
300
<1
1
0.1
11
167
59
19
1
2

270 242.5
330 316.0
<1
NA
2
1.8
0.2
0.1
26 14.9
265 244.9
70 65.4
23 20.8
2 1.19
3 2.21

230
300
NA
1.7
0.1
13
237
62
20
1
2

240
320
NA
2
0.1
14
250
66
21
1
2

250 14.5
330 15.2
NA NA
2 0.41
0.1 0.02
16.8 3.6
257 20.6
68 3.31
22 1.13
1 0.385
2 0.415

1
24

0
18

0.5
<0.01

NA
0.01

NA
0.03

NA NA
0.058 0.02
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Parameters
Total Persulfate Nitrogen
Phosphorus (TOT)
Metals - Trace Constituents
Aluminum (DIS)
Antimony (DIS)
Arsenic (DIS)
Barium (DIS)
Beryllium (DIS)
Cadmium (DIS)
Chromium (DIS)
Cobalt (DIS)
Copper (DIS)
Iron (DIS)
Lead (DIS)
Manganese (DIS)
Mercury (DIS)
Molybdenum (DIS)
Nickel (DIS)
Selenium (DIS)
Silicon (DIS)
Silver (DIS)
Strontium (DIS)
Thallium (DIS)
Uranium (DIS)
Zinc (DIS)
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Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MW-4B (Well Completed in Shallow Bedrock)
No. of
No. of
Min.
Max. Mean
Measurements Detects
1
1
0.05
0.05
NA
2
1
0.004
0.01
NA
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
1
24
24
24
24
24

1
<0.009
0.03
NA
0 <0.0005 <0.003
NA
0
<0.001 <0.003
NA
24
0.117
0.147 0.1278
0 <0.0008 <0.001
NA
0 <0.00003 <0.00008
NA
0
<0.001
<0.01
NA
0
<0.01
<0.01
NA
0
<0.001 <0.002
NA
0
<0.02
<0.03
NA
0 <0.0003 <0.0005
NA
3
<0.002
0.006 0.0049
1 <0.000005 0.000012
NA
0
<0.001 <0.005
NA
0
<0.001
<0.01
NA
0 <0.0002
<0.02
NA
1
10.6
10.6
NA
0 <0.0002 <0.0005
NA
24
0.161
0.2 0.177
4 <0.0002 0.0004 0.0002
5 <0.0007
0.008 0.0065
0
<0.002
<0.01
NA

25%
PCLT
NA
NA

50%
PCLT
NA
NA

75%
SD.
PCLT
NA NA
NA NA

NA
NA
NA
0.123
NA
NA
NA
NA
NA
NA
NA
0.005
NA
NA
NA
NA
NA
NA
0.17
0.0002
0.008
NA

NA
NA
NA
0.127
NA
NA
NA
NA
NA
NA
NA
0.005
NA
NA
NA
NA
NA
NA
0.173
0.0002
0.008
NA

NA NA
NA NA
NA NA
0.131 0.008
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
0.005 0.001
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
0.184 0.011
0.0002 0.000
0.008 0.003
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
Field Parameters
Depth To Water
pH - Field
Field Specific Conductivity
Water Temperature
Dissolved Oxygen
Physical Parameters
Total Dissolved Solids
Total Suspended Solids
Major Constituents - Common Ions
Alkalinity as CaCO3
Bicarbonate as HCO3
Carbonate as CO3
Chloride
Fluoride
Sulfate
Hardness as CaCO3
Calcium (DIS)
Magnesium (DIS)
Potassium (DIS)
Sodium (DIS)
Nutrients
Kjeldahl Nitrogen as N
Nitrate + Nitrite as N

February 2020

MW-3 (Well Completed in Sulfide Ore Zone)
No. of
No. of
Units
Min.
Max.
Measurements Detects

Mean

25%
50% 75%
PCLT PCLT PCLT

Feet
s.u.
umhos/cm
Deg C
mg/L

28
24
24
24
24

NA
NA
NA
NA
NA

26.74
6.77
769
8.1
0

46.13
7.31
883
10.3
2.09

38.72
7.07
835
9.29
0.34

mg/L
mg/L

28
21

28
0

535
<4

607
<10

577
NA

555
NA

580
NA

598
NA

22
NA

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

28
7
7
28
28
28
28
28
28
28
28

28
7
0
28
28
28
28
28
28
28
28

210
260
<1
1
0.6
219
375
71
48
3
14

230 217.5
290
271
<1
NA
2
1.25
0.8
0.74
280 257.39
523 428.89
124 82.96
58 53.61
4
3.21
18 15.96

210
270
NA
1
0.7
242
407
77.25
51
3
16

220
270
NA
1
0.7
260
430
82.5
54
3
16

220
270
NA
1.2
0.8
278
440
84
55.75
3
16

5.2
9
NA
0.407
0.063
20.01
28.01
9.71
2.67
0.42
0.881

mg/L
mg/L

2
28

0
3

<0.5
<0.01

NA
0.01

NA
0.01

3.4-31

<0.5
0.02

NA
0.01

32.33 40.63
6.99 7.06
817
834
8.82 9.45
0.11 0.255

SD.

43.42 5.82
7.16 0.115
857 29.9
9.80 0.60
0.348 0.464

NA
NA
0.01 0.002
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Parameters
Total Persulfate Nitrogen
Phosphorus (TOT)
Metals - Trace Constituents
Aluminum (DIS)
Antimony (DIS)
Arsenic (DIS)
Barium (DIS)
Beryllium (DIS)
Cadmium (DIS)
Chromium (DIS)
Cobalt (DIS)
Copper (DIS)
Iron (DIS)
Lead (DIS)
Manganese (DIS)
Mercury (DIS)
Molybdenum (DIS)
Nickel (DIS)
Selenium (DIS)
Silicon (DIS)
Silver (DIS)
Strontium (DIS)
Thallium (DIS)
Uranium (DIS)
Zinc (DIS)
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MW-3 (Well Completed in Sulfide Ore Zone)
No. of
No. of
25%
50% 75%
Units
Min.
Max. Mean
SD.
Measurements Detects
PCLT PCLT PCLT
mg/L
1
1
0.07
0.07
NA
NA
NA
NA
NA
mg/L
3
3
<0.006
0.01 0.009
NA 0.009
NA
NA
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
1
28
28
28
28
28

0
<0.009
<0.03
NA
0 <0.0005 <0.003
NA
28
0.062
0.078 0.0675
28
0.01
0.013 0.0110
0 <0.0008 <0.001
NA
0 <0.00003 <0.00008
NA
0
<0.001
<0.01
NA
0
<0.01
<0.01
NA
0
<0.001 <0.002
NA
28
1
1.23 1.114
0 <0.0003 <0.0005
NA
28
0.018
0.035 0.024
1 <0.000005 0.00001
NA
1
<0.001
0.005
NA
6
<0.001
0.01 0.002
0 <0.0002 <0.001
NA
1
8.3
8.3
NA
0 <0.0002 <0.0005
NA
28
13
16.2
14.3
28
0.0003 0.0006 0.0004
7
<0.001
0.008 0.006
1
<0.002
0.01
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 November 2011 to November 2017.
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NA
NA
NA
NA
NA
NA
NA
NA
0.0653 0.068
0.07 0.004
0.01 0.011 0.011 0.001
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
1.033 1.125
1.2 0.082
NA
NA
NA
NA
0.02 0.023 0.026 0.005
NA
NA
NA
NA
NA
NA
NA
NA
0.001 0.001 0.001 0.003
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
13.7 14.2
15 0.800
0.0004 0.0004 0.0004 0.000
0.003 0.008 0.008 0.003
NA
NA
NA
NA
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Table 3.4-3d
Groundwater Quality Summary Statistics—PW-7 (Well Completed in Lower Copper Zone)

Parameters

Units

Field Parameters
Depth To Water
Feet
pH - Field
s.u.
Field Specific Conductivity
umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Common Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Kjeldahl Nitrogen as N
mg/L
Nitrate + Nitrite as N
mg/L

February 2020

PW-7 (Well Completed in Lower Copper Zone)
No. of
No. of
25%
Min.
Max.
Mean
Measurements Detects
PCLT

50%
PCLT

75%
PCLT

SD.

1
5
5
5
4

NA
NA
NA
NA
NA

51.93
8.7
525
5.3
0.08

51.93
11.58
842
13.36
0.39

NA
9.97
622.2
10.63
0.19

NA
9
537.5
7.4
0.085

NA
9.5
557
12
0.15

5
5

5
1

317
<10

359
19

326.8
NA

317.5
NA

319
NA

340
NA

5
0
0
5
5
5
5
5
5
5
5

5
NA
NA
5
5
5
4
5
3
5
5

170
<NA
<NA
5.9
1.4
12
<7
1
<1
8
93

290
NA
NA
52
1.6
45
91
10
16
25
113

244
NA
NA
20.4
1.5
20.4
59.2
7.2
10.0
14.0
99.4

175
NA
NA
6.0
1.4
12
15.5
4.5
1
8
94

290
NA
NA
6.1
1.5
12
86
8
16
9
95

290
63
NA
NA
NA
NA
42 20.9
1.6 0.071
33 14.3
89.5 40.4
9.5
3.6
16
8.2
22.5
8.0
107
8.2

0
5

NA
0

<NA
<0.01

NA
<0.01

NA
NA

NA
NA

NA
NA
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NA
NA
11.175 1.17
739.5 129.8
13.18 3.34
0.343 0.142

NA
NA

18.1
NA

NA
NA
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Parameters
Total Persulfate Nitrogen
Phosphorus (TOT)
Metals - Trace Constituents
Aluminum (DIS)
Antimony (DIS)
Arsenic (DIS)
Barium (DIS)
Beryllium (DIS)
Cadmium (DIS)
Chromium (DIS)
Cobalt (DIS)
Copper (DIS)
Iron (DIS)
Lead (DIS)
Manganese (DIS)
Mercury (DIS)
Molybdenum (DIS)
Nickel (DIS)
Selenium (DIS)
Silicon (DIS)
Silver (DIS)
Strontium (DIS)
Thallium (DIS)
Uranium (DIS)
Zinc (DIS)
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Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

PW-7 (Well Completed in Lower Copper Zone)
No. of
No. of
25%
Min.
Max.
Mean
Measurements Detects
PCLT
0
NA
<NA
NA
NA
NA
0
NA
<NA
NA
NA
NA
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
0
5
5
5
5
5

2
<0.009
1.03
0.25
0.01
2 <0.0005
0.0077 0.0026
0.00
3
<0.001
0.004 0.002 0.001
4
<0.003
0.219 0.089 0.006
0 <0.0008 <0.0008
NA
NA
0 <0.00003 <0.00003
NA
NA
0
<0.005
<0.01
NA
NA
0
<0.005
<0.01
NA
NA
0
<0.002
<0.002
NA
NA
4
<0.02
1.01
0.40
0.03
0 <0.0003 <0.0003
NA
NA
3
<0.001
0.097 0.052 0.003
0 <0.000005 <0.000005
NA
NA
5
0.003
0.033
0.01
0.00
0
<0.001
<0.001
NA
NA
2 <0.0002
0.0006 0.0003 0.0002
0
0.002
<0.033
NA
NA
0 <0.0002 <0.0002
NA
NA
5
0.0119
0.342 0.175 0.0153
0 <0.0002 <0.0002
NA
NA
0 <0.0002 <0.0002
NA
NA
5
0.0119
0.342 0.175 0.0153

DIS = dissolved concentrations; mg/L = milligram per liter; NA = not analyzed or not applicable; PCTL = percentile
Note: The reporting period for this table is August 2014 to June 2017.
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50%
PCLT
NA
NA

75%
SD.
PCLT
NA
NA
NA
NA

0.01
0.0005
0.001
0.075
NA
NA
NA
NA
NA
0.30
NA
0.074
NA
0.01
NA
0.0002
NA
NA
0.208
NA
NA
0.208

0.61 0.44
0.01 0.0032
0.003 0.001
0.18 0.091
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.83 0.43
NA
NA
0.09 0.045
NA
NA
0.03 0.01
NA
NA
0.0004 0.0002
NA
NA
NA
NA
0.319 0.154
NA
NA
NA
NA
0.319 0.154
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Water Balance for the Conceptual Model Domain Area

Groundwater Recharge
Infiltration of precipitation and snow melt are the primary sources of recharge to the groundwater
system. Hydrologists typically assume aerially distributed recharge rates of 10 to 15 percent of
mean annual precipitation in numerical groundwater models of inter-montane basins in western
Montana. Hydrometrics provides a more thorough discussion of groundwater recharge over the
Conceptual Model Domain (Hydrometrics, Inc. 2016f). Based on measured base flows in Sheep
Creek at gaging stations USGS-SC1 and SW-1, average recharge used in the regional numerical
groundwater model is about 2.59 inches per year, equivalent to 10 percent of mean annual
rainfall (see Table 3.4-4).
Table 3.4-4
Observed Base Flow and Calculated Groundwater Recharge
Sheep Creek Gaging Stations
Watershed Area (acres)
Watershed Area (m2)
Average Annual Precipitation (in/yr) a
Average Annual Precipitation (m/yr) a
Volume (ac-ft/yr)
Volume (m3/yr)
Base Flow observed (cfs)
Base Flow observed (m3/day)
Recharge as percent of precipitation (%)

USGS-SC1
27,676
1.12E+08
28.3
0.72
6.53E+04
8.06E+07
9.1
22,300
10.1%

SW-1
50,162
2.03E+08
26.4
0.671
1.10E+05
1.36E+08
15
36,700
9.8%

Source: Adapted from Tintina 2017 (Table 4-3)
% = percent; ac-ft/yr = acre-foot per year; cfs = cubic foot per second; in/yr = inch per year; m/yr = meter per year;
m2 = square meter; m3/yr = cubic meter per year
Note:
a
These average values were calculated from a 30-year average PRISM model. PRISM Climate Data
(http://prism.oregonstate.edu/) provides estimates of the spatial distribution of precipitation. The estimates are
obtained with the use of a PRISM (Parameter-elevation Relationships on Independent Slopes Model, Daly et al.
2008).

Widespread irrigation can be a major source of recharge to shallow groundwater systems. There
is some irrigated acreage adjacent to Sheep Creek in the middle reach of the watershed; however,
it represents a very small fraction of the watershed area (less than 2 percent). Hydrographs do not
indicate that return flows contribute significantly to stream base flow in the late winter/early
spring. Given the limited acreage that is under irrigation and the timing of irrigation returns,
irrigation is unlikely to be a significant factor in simulating regional groundwater flow conditions
during base flow periods (Hydrometrics, Inc. 2016f). Irrigation in areas close to the Project
would likely cease, once the mining operations start.
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Groundwater Discharge
Groundwater flow within the shallow and deeper groundwater systems is topographically
controlled, with groundwater divides coinciding with surface water drainage divides and
discharge occurring along perennial streams. Base flow at a stream location is considered to
represent the groundwater discharge rate exiting from the associated upstream watershed. Where
not directly measured, it is assumed that base flow at a stream location is equal to 10 percent of
mean annual rainfall multiplied by the associated upstream watershed area. For selected stream
locations, calculated base flow (groundwater discharge) values are provided in Table 3.4-5.
Table 3.4-5
Groundwater Discharge (Base Flow) Estimates for Selected Sheep Creek Watershed Areas

Watershed
Sheep Creek at USGS-SC1
Sheep Creek at SW-1
Sheep Creek at confluence of
Black Butte Creek
Moose Creek
Black Butte Creek
Calf Creek
Adams Creek

Estimated Average Annual
Measured Estimated
Precipitation within the
Base
Flow Base Flow b
Watershed a
(cfs)
(cfs)
(ft/yr)
27,700
2.36
9.1
9.0
50,200
2.2
15
15.3

Watershed
Area
(acres)

112,000

2.1

32.3

23,200
14,700
6,470
4,730

2.41
1.57
2.3
2.55

7.7
3.2
2.1
1.7

Source: Estimated values adapted from Tintina 2017 (Table 4-4)
ac-ft/yr = acre-foot per year; cfs = cubic foot per second; ft/yr = foot per year
Notes:
a
Elevation dependent
b
Calculated as 10 percent of annual precipitation multiplied by the watershed area and converted to cfs.

3.4.3. Environmental Consequences
This section discusses potential impacts of the Project on groundwater resources of the area.
3.4.3.1.

No Action Alternative

The No Action Alternative would result in no change to groundwater levels, groundwater flow
paths, and stream base flows when compared to baseline conditions. As such, the No Action
Alternative would not have any impacts on groundwater resources and would not alter baseline
conditions discussed in Section 3.4.2, Affected Environment.
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Proposed Action

The Project MOP Application (Tintina 2017) describes in detail the Project-planned operations
that have the potential to affect groundwater quantity and quality. These Project operations
include:
•

Dewatering of the underground workings (access decline and tunnels, ventilation shafts, and
stopes);

•

Groundwater pumping for mine water supply, potable water supply, and wet well for water
diversion (note: three separate water supply systems consisting of a process water supply,
fresh water supply, and potable water supply would be used to meet the water supply needs
of the Project; make-up water would be provided directly by dewatering of the mine, or from
the WTP; fresh water (for the fresh / fire water tank) would be obtained from the WTP, and
would be used for other milling purposes; and potable water would be derived from a public
water supply);

•

Disposal of excess (treated) mine water to the alluvial UIG;

•

Ore stockpiles (copper-enriched rock stockpile);

•

Tailings disposal facility (CTF);

•

Waste rock facilities (WRS);

•

Treated Water Storage Pond (TWSP); and

•

Non-Contact Water Reservoir (NCWR).

Of these, dewatering of the underground workings would have the greatest impacts on the
groundwater system. Construction and operation of other facilities and elements of Project
infrastructure, such as the mill facility or roads, are not likely to affect groundwater resources in
a measurable way.
The following subsections discuss the potential Project impacts on groundwater resources
organized by each of the planned operations.
Dewatering Associated with Underground Mine Operations
Groundwater Inflow Rates
Tintina applied the numerical groundwater model to estimate mine inflow and evaluate its
impacts on water resources throughout the life of the mine and during the post-mining period
(Hydrometrics, Inc. 2016f). A series of predictive simulations were used to assess different
phases in the mine development:
•

Phase I (Year 1) – Surface Decline construction to UCZ;

•

Phase II (Years 2-4) – Lower Decline construction to LCZ, further construction of access
tunnels and ramps, first full year of mining in the UCZ;
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•

Phase III (Years 5-15) – Mining of the UCZ and LCZ: dewatering to progressively greater
depths; and

•

Phase IV (Years 16+) – Post-Mining: rinsing of mine workings, installation of plugs, re-fill
of underground workings, and mine flooding followed by a long-term groundwater level
recovery.

Table 3.4-6 presents the simulation results showing projected groundwater inflows to the
underground workings (dewatering rates). Estimated average inflow to the Surface Decline at the
end of Phase I is 223 gpm, with over 90 percent coming from Ynl A. The simulated inflows
increase during Phase II to approximately 497 gpm in Year 4, at which time approximately
80 percent comes from Ynl A and the USZ/UCZ, which is expected because these HSU’s have
higher permeabilities compared to deeper units (Hydrometrics, Inc. 2016f). During Phase III, the
mine inflows progressively decrease to 421 gpm as the shallower geologic units are
depressurized and mined stopes are backfilled with low-permeability cemented tailings. At the
end of mining (Year 15), approximately 80 percent of the flow comes from Ynl A and the
USZ/UCZ, and 20 percent comes from Ynl B and LCZ. Of the simulated 421 gpm inflow rate at
the end of mining, it is estimated that 213 gpm would come from the USZ/UCZ and only 1 gpm
would come from the LCZ, reflecting the large hydraulic conductivity contrast between these
ore-bearing (mined out) HSUs.
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Table 3.4-6
Groundwater Model-Simulated Annual Average Inflow to Mine Workings

Mining Progress

Project Year
Mine Structure
Surface Decline Total
Surface Decline (Ynl A)
Surface Decline (UCZ)
Upper Access and Stopes Total
UCZ Access/Stopes (USZ/UCZ)
UCZ Access (Ynl B)
Lower Decline Total
Lower Decline (Ynl B)
Lower Access and Stopes Total
LCZ Access/Stopes (LCZ)
LCZ Access (Ynl B)
Total Mine Inflow

Phase II: Lower
Phase I:
Decline to LCZ,
Surface
additional access
Decline to tunnels and ramps, 1
year of mining in
UCZ
UCZ
1
2
3
4
223
203
20
0
0
0
0
0
0
0
0
223

159
146
12
141
129
12
83
83
0
0
0
382

106
97
9
279
268
12
84
84
2
0
2
472

105
96
9
292
282
10
85
85
15
5
10
497

Phase III: Mining in UCZ and in LCZ to progressively greater
depths

5
108
98
9
262
251
11
83
83
12
4
7
465

Source: Hydrometrics, Inc. 2016f (Table 5-1)
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6

7
8
Inflow (gpm)
106 110 110
97 101 101
9
9
9
272 249 248
261 238 237
11
11
11
80
79
78
80
79
78
9
8
8
3
2
2
6
6
6
467 447 445

9

10

110
101
9
247
236
11
78
78
7
2
5
442

111
102
9
244
233
11
77
77
7
2
5
439

11
113
103
9
238
227
11
77
77
7
2
5
434

12

13

14

15

111
101
9
240
229
11
76
76
7
2
5
433

110
101
9
239
228
11
75
75
7
2
5
431

113
104
9
233
222
11
75
75
6
2
5
427

125
116
9
215
204
11
75
75
6
1
5
421
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Lowering of Groundwater Levels
Mine dewatering would result in lowering groundwater levels within the Project area (LSA).
Figures 3.4-9 and 3.4-10 show model-predicted drawdowns in the shallow and deeper HSU’s at
mine Years 4 and 15, respectively.
For shallow HSUs (Alluvium, Ynl A, and UCZ), simulations predict that the greatest drawdowns
occur in Year 4 corresponding to the initial mining stage when the model predicts the highest
inflows to the upper mine workings. At Year 15, the drawdowns are comparable, but somewhat
less because the dewatering rate decreases due to backfilling of the stopes. Regardless of the time
period, the higher-end drawdowns adjacent to the mine workings appear to be on the order of
100 to 200 feet. The maximum water-table drawdown directly over the center of the mine area is
predicted to be approximately 290 feet (Hydrometrics, Inc. 2016f). The 10-foot drawdown
contour is predicted to extend approximately 8,000 feet southwest of the mine area and does not
appear to be greatly affected by the presence of faults. Northeast of the mine area, the 10 feet
contour extends a distance of only about 1,000 feet, and is situated within and oriented parallel to
the Sheep Creek alluvium. This configuration suggests that perennial Sheep Creek operates as a
recharge boundary to the Alluvium, Ynl A, and UCZ, and would provide some recharge to these
units during the mining period. However, because of a large contrast between hydraulic
conductivity of the alluvium (within which Sheep Creek flows near the proposed mine) and
shallow bedrock, loss of water by Sheep Creek caused by the mine-dewatering-formed cone of
depression would be limited. Groundwater model simulations show the decrease of groundwater
discharge to Sheep Creek would be 157 gpm by the end of the mining period
(Hydrometrics, Inc. 2016f); this represents about 37 percent of the rate of pumping from the
mine at that time. As such, the model indicates that the remaining 63 percent of water entering
the mine workings would be contributed by bedrock formations, not the creek or its alluvium.
While visually less apparent, Figures 3.4-9 and 3.4-10 suggest that the extent of the ten-foot
contour may be limited by perennial Black Butte Creek to the southwest and an unnamed
tributary of Little Sheep Creek to the southeast.
The RSA shown in Figure 3.4-2 is defined 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 (see discussion in Section 3.4.1.2 above).
For the deep HSUs (as indicated by LCZ), Figures 3.4-9 and 3.4-10 show drawdowns on the
order of 500 feet at the perimeter of the mine workings. Compared to shallow HSUs, greater
drawdown is expected in the deeper units because the LCZ is dewatered to a greater depth below
ground surface. At Year 4, the 10-foot drawdown contour is predicted to extend 1,000 to
2,100 feet from the mine workings, which is explained in part by the limited excavation of the
LCZ stopes at that time. At Year 15, the 10-foot contour is predicted to expand to 3,200 to
5,600 feet from the workings. Compared to the shallow HSU’s, transient lateral expansion of the
drawdown cone in the deeper HSU’s is expected to be slower due to the lower hydraulic
conductivity of the deeper units.
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Figure 3.4-9
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Spring and Seep Flows
Baseline investigations identified nine seeps and 13 springs in the Project area, and some of the
sites are located within the area that could be affected by the mine drawdown cone, including
springs developed for stock use (Figure 3.5-3 of Section 3.5, Surface Water Hydrology). Some
springs and seeps located within the mine drawdown cone might experience decreased flow, and
some might dry up. Many of the springs and seeps appear to be connected to perched
groundwater bodies and, also, may only flow seasonally; these would not likely be directly
affected by creation of the deeper groundwater drawdown cone. The Proponent would have to
provide replacement water for any springs that are being put to beneficial use and are depleted by
dewatering (§ 82-4-355, MCA). Vegetation and wildlife may be affected at the springs or seeps
depleted by dewatering. Spring flow would be anticipated to reestablish when shallow
groundwater recovers to baseline conditions, within 2 years after the cessation of dewatering.
See further discussion in Section 3.5, Surface Water, and Section 3.15, Wildlife.
Base Flow in Nearby Creeks
During mining, the cone of depression associated with the upper HSUs would capture some
groundwater that currently reports to perennial streams as base flow. The captured portion of the
current base flow would become part of the mine dewatering discharge and this would lead to a
reduction in stream base flow compared to baseline conditions. Table 3.4-7 presents the modelsimulated groundwater discharges to surface waters over mine Years 0 to 15.
A discussion of the impacts that dewatering would have on the base flow of nearby streams is
provided in Section 3.5.3.1 (see the subsection titled “Dewatering Associated with Underground
Mine Operations”). Groundwater model simulations indicate that only Coon Creek could
potentially be significantly affected by mine dewatering.
Dewatering of the mine would result in a consumptive use of water by the Project. This use
would be offset by water rights acquired under lease agreements with landowners (Tintina 2017).
Tintina submitted a Water Right Application Package to the DNRC on September 7, 2018. This
package included applications for a new groundwater beneficial use permit for water put to use
in the mining and milling process, a new high season flow surface water beneficial use permit
and six change applications.
The new high season flow surface water beneficial use permit and six change applications would
be used to mitigate potential adverse impacts from the consumptive use of groundwater in the
mining and milling process and mitigate potential indirect impacts to wetlands.
Post-Closure Recovery of Groundwater Levels
Figure 3.4-11 shows the model-predicted groundwater level recovery after the mine ceases
dewatering operations at the end of mine Year 15 (Hydrometrics, Inc. 2016f). After 1 additional
year of rinsing, plugging, and decommissioning the workings, water levels in the Ynl A,
USZ/UCZ, and Ynl B would recover very quickly and approach pre-mining conditions within a
few years. Due to the low hydraulic conductivity of the LCZ, the groundwater level recovery in
this deep HSU (hydraulic conditions that only marginally affect surface waters) would be slower
and not approach the pre-mining level until about 100 years after closure.
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Table 3.4-7
Model-Simulated Groundwater Discharge to Surface Waters
PreSurface
Mining/Steady
Decline
State Calibration
0
1

Mining Progress
Project Year
Basin
Sheep Creek
Upstream of
SW-1
Black Butte
Moose Creek
Model
Domain

Observed
Current
Base Flow
(cfs)

Declines and
Access Ramps
2

3

4

5

6

7

8

9

10

11

12

13

14

15

Simulated Groundwater Discharge to Surface Water (cfs)

6.2

5.76

5.70 5.44 5.47 5.49 5.46 5.45 5.44 5.43 5.43 5.42 5.42 5.42 5.41 5.41 5.41

2.6 to 3.2
7.7

2.40
8.08

2.40 2.35 2.31 2.29 2.29 2.29 2.29 2.29 2.30 2.30 2.30 2.30 2.30 2.30 2.30
8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08

23.2

24.02

23.96 23.66 23.64 23.64 23.61 23.60 23.59 23.59 23.59 23.58 23.58 23.58 23.57 23.57 23.57

Source: Hydrometrics, Inc. 2016f (Table 5-3)
cfs = cubic foot per second
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In addition to the numerical modeling analysis, Hydrometrics developed analytical models to
evaluate the potential impacts that the open mine workings (declines, access ramps, ventilation
raises) could have on groundwater after water-level recovery (Hydrometrics, Inc. 2017a). These
steady-state analyses assumed that the water table is fully recovered, which is a condition under
which the potential impacts of open mine workings would be the greatest. The results of the
analyses indicated the following:
•

Possible groundwater mounding associated with the Surface Decline would not result in any
surface seepage of groundwater via new springs and seeps (above what normally occurs in
the natural system).

•

In the absence of tunnel/shaft plugs, upward groundwater flow through open mine workings
could cause contact water from the UCZ and/or LCZ to migrate into the Ynl A and ultimately
into the Sheep Creek Alluvium. However, the upward flow rate of this contact water would
be low: likely less than a total of 1 or 2 gpm for the Surface Decline and four ventilation
shafts.

These analyses are judged to be conservative (that is, overestimating the impacts) because they
considered fully open mine workings. The analyses did not consider the strategically placed
tunnel and shaft plugs that are specified in the Proposed Action. Based on this analysis, the open
mine workings are not predicted to have significant impacts on groundwater availability and
surface water flow rates.
The analysis did not evaluate the chemical impacts that upward migrating contact water could
have on the shallow HSUs. However, considering long groundwater travel time and a range of
attenuating processes, such impacts are judged negligible (see discussion provided in subsection
“Post-Closure Groundwater Quality” below).
Underground Infiltration Galleries
Excess water not used in the milling or mining process would be discharged back to the
groundwater system using alluvial UIGs (Figure 3.4-12a). The UIGs are designated as the
MPDES outfall (Outfall 001). As specified in the MOP Application (Tintina 2017) and in the
MPDES permit application (Hydrometrics, Inc. 2018a; Tintina 2018a), all water would be
treated to meet applicable discharge standards (except total nitrogen) prior to groundwater
recharge. Anticipated average and maximum total flow rate to the UIG is 398 gpm
(Hydrometrics, Inc. 2018a, Response to Comment 3, Form 2D, Part III.A). The alluvial UIG is
designed for maximum total discharge of 575 gpm (Hydrometrics, Inc. 2018a, Appendix F).
Infiltration testing reported in Hydrometrics (2018a, Appendix E) (Figure 3.4-12b) showed that
the Sheep Creek alluvial aquifer exhibits moderate spatial variability, but had generally
consistent infiltration rates for 7 of the 9 test trenches. The median infiltration rate was
approximately 2 feet per day (representing an infiltration capacity of 0.4 gpm per foot of trench.
For this infiltration capacity, a minimum 1,450 feet of trenching would be necessary to discharge
the design maximum discharge flow rate of 575 gpm through the alluvial UIG system
(Hydrometrics, Inc. 2017b).
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Hydrometrics developed a separate groundwater model for analysis of the proposed alluvial UIG
design, which included a series of trenches excavated in the Sheep Creek alluvium
(Hydrometrics, Inc. 2017b). The model was calibrated using measured groundwater levels and
results of the alluvium infiltration testing program. The analyses simulated the maximum design
discharge rate (575 gpm) distributed evenly within the proposed infiltration trenches shown on
Figure 3.4-12c. The simulation showed there could be up to 3.9 feet of groundwater mounding
directly below the trenches, but the mounding would mostly dissipate over short distances to the
east towards Sheep Creek and to the west towards Coon Creek. Near the central area of the UIG
system, the simulated mound is less than 1 foot high approximately 300 feet southwest of Sheep
Creek and 0.5 feet high adjacent to Sheep Creek.
The analyses predict that operating the alluvial UIG would not result in negative impacts on
groundwater and surface water quality in the vicinity of Sheep Creek, except total nitrogen. The
UIG discharged water could occasionally exceed the seasonal surface water quality nutrient
criterion for total nitrogen. The maximum concentration would be 0.57 mg/L, which is higher
than the 0.09 mg/L— non-degradation criterion set for Sheep Creek (Hydrometrics, Inc. 2018a,
Table 3-2: Receiving Water Quality). This criterion would be in effect every year between July 1
and September 30 to prevent nuisance algal growth in surface waters. For this reason, water
released from the WTP during that period would be directed to the TWSP and not to the alluvial
UIG. The water accumulated in the TWSP would then be discharged via the alluvial UIG when
the criterion is not in effect (see a brief discussion provided in the subsection below, “Surface
Facilities”).
UIG recharge would partially compensate for the loss of base flow in Sheep Creek caused by
mine dewatering. Without UIG recharge, the groundwater model predicts a 160 gpm decrease in
groundwater discharge to Sheep Creek (see the difference between the model-simulated
groundwater discharge to Sheep Creek Upstream of SW-1 during the pre-mining period and
mining Year 15 in Table 3.4-7); however, the average UIG recharge to the Sheep Creek
Alluvium via the UIG would be about 398 gpm (increased to 531 gpm from October to June
each year, by release of water stored in the TWSP during that period), and most of that water
would eventually become streamflow (Hydrometrics, Inc. 2017b). The net increase in Sheep
Creek flow downstream of the UIG would be about 240 gpm or less, as some of the UIGdischarged water might be intercepted by the cone of depression from dewatering and migrate
downward toward the mine. Such flow compensation from the UIG would be too far away to
benefit the base flow in Black Butte Creek, which would also be affected by mine dewatering.
However, the model-simulated depletion of base flow in Black Butte Creek is a modest 3 percent
to 4 percent of the steady state base flow in the stream (Hydrometrics, Inc. 2016f).
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Figure 3.4-12a
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Copper Project
Project Facilities Site Plan
Meagher County, Montana

Project Location

Sheep Creek
30

29

36

31

32

Bu
tte

Cr
ee

k

25

Project Area
Wetland
Wetland (Outside
Project Boundary)
Wet Well Pipeline
Alluvial UIG
Mill Area
Cement Tailings Facility
Water
Access Road
Topsoil Stockpile
Diversion Ditching
Contours

0

µ
500

Feet
This information is for environmental review purposes only.

FILE: M:\Clients\M-O\M TDEQ\BlackBute_Copper\_ArcGIS\2018\04\Appendix_Figures\_AppM_Facilities_Site_Plan.mxd | REVISED: 02/06/2019 | SCALE: 1:15,000 when printed at 11x17

6RXUFH7LQWLQD

DRAWN BY: JPB

1,000

- 5
C
.S
0
9
5
8 1

94
55

- 0
.C
0
9
5
1 2

92
55

- 5 8
Z
.P
6
9
5

- 1
C
.S
8
9
5
6 9

8
559

96
55

- 4
C
.S
0
6
5
7 8

0
560

2
560

- 6
.C
0
6
5
2 3

- 5 8
C
.S
0
6
5

04
56 8
9

5608

56
06

- 7
.C
0
6
5
4 3

-4 0
W
.M
7
0
6
5
A9

10
56

7

- 8
C
.S
0
1
6
5
4 9

- 6
Z
.P
0
1
6
5
2 8

-1 7
Z
.P
9
0
6
5
5 6

- 5
.C
8
0
6
5
3 8

Service Layer 6Credits:
Source: Esri,
12
DigitalGlobe, 5GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID,
IGN, and the 1GIS
4 User Community
56
- 8
.C
9
0
6
5
5 9

-1
Z
P
. 1
6
5
3 R
4

- 6
Z
.P
2
1
6
5
3 2

- 4
Z
.P
4
1
6
5
8 0

4

- 5
.C
3
1
6
5
6 5

16
56

- 1
C
.S
7
2
6
5
2 7

- 6
Z
.P
9
1
6
5
4 7

2
56

0 4
- 1 1
C
.S
9
2
6
5

56
22
56
24

6

5

.P
8
2
6
5
-1 8
Z
3 4

3

2

- 1 8
Z
.P
7
2
6
5

56
30

18
56

- 3 4
C
.S
8
1
6
5

562
6

1
56

- 6
Z
.P
1
3
6
5
9 4

E 508,000

N 5,180,000

562
8

E 507,000

E 506,000

1

N 5,180,000

N 5,180,000

This information is for environmental review purposes only.

Infiltration Trench
Equipotential Surface Contour
Lower Johnny Lee Deposit
Upper Johnny Lee Deposit

0

500

1,000
Feet

p

FILE: M:\Clients\M-O\MTDEQ\BlackBute_Copper\_ArcGIS\2018\04\Appendix_Figures\_AppE_Alluvial_Infiltration_Testing.mxd | REVISED: 07/06/2018 | SCALE: 1:10,000

Source: Hydrometrics, Inc. 2017b

Figure 3.4-12b
Black Butte Copper Project
Alluvium Infiltration Testing
Meagher County, Montana
DRAWN BY: JPB

Service Layer Credits: Source: Esri,
DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID,
IGN, and the GIS User Community

This information is for environmental review purposes only.

Distribution Pipe

Lower Johnny Lee Deposit

Infiltration Trench

Upper Johnny Lee Deposit

Equipotential Surface Contour
0

500

1,000
Feet

p

Figure 3.4-12c
Black Butte Copper Project
Alluvial Underground Infiltration Gallery
Meagher County, Montana

FILE: M:\Clients\M-O\MTDEQ\BlackBute_Copper\_ArcGIS\2018\04\Appendix_Figures\_AppF_Alluvial_Underground_Infiltration_Gallery.mxd | REVISED: 11/30/2018 | SCALE: 1:8,000

Source: Hydrometrics, Inc. 2018c

DRAWN BY: JPB

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

Surface Facilities
The MOP Application (Tintina 2017) describes construction of the following proposed surface
facilities for storing water, waste rock, tailings, and various other materials: NCWR, PWP, CWP,
CTF, WRS, and TWSP (for storing treated water that would not be released from July to
September). All of these facilities have the potential to produce seepage that could migrate
downward to groundwater.
Water stored in the NCWR would be allowed to seep through its unlined bottom to groundwater
and the downstream catchment. Seepage from the NCWR is expected and is intended to offset a
portion of mine site water consumptive use. Analyses indicate an average seepage rate of less
than 50 gpm. Because the reservoir would contain non-contact water, it would not have the
potential to chemically degrade groundwater. The seepage water would mix with shallow
groundwater present in highly weathered shale below the NCWR (Tintina 2017). Saturated
conditions would likely be present directly beneath the NCWR.
The PWP would be double-lined, with a leak detection system consisting of a 0.3-inch, highflow geonet layer sandwiched between two 0.1-inch (100 mil) HDPE liners. Any seepage
through the upper liner into the geonet would be directed via gravity to a sump and pump reclaim
system at a low point in the PWP basin. This flow (if any) would be pumped back into the PWP.
Any seepage below the lower liner would be collected by a foundation collection drain and
conveyed by gravity to a lined toe pond, and this water would be pumped back to the PWP.
Experience with similar ponds suggest that, if the system is properly constructed, seepage below
the facility would be minimal, or non-measurable.
The CWP would be constructed with an HDPE liner placed over a 1 foot (300 mm) thick
protective layer of granodioritic sub-grade bedding material. The portion of the CWP storing
brine would be double-lined with a leak detection system (as described for the PWP). Seepage
from the base of this system is expected to be minimal or non-measureable.
The base of the CTF would have a double liner system with leak detection (as described for the
PWP), and this liner system would extend up the upstream embankment face. Above the double
liner would be a permeable bedding layer comprised of crushed waste rock. The bedding layer
would collect downward seepage through the tailings material and convey this flow laterally to a
sump. An important function of the bedding layer is to maintain low head on the liner, thereby
minimizing the potential for seepage through the liner. Seepage below the double liner system is
expected to be minimal to non-measureable (Geomin Resources, Inc. 2018).
After closure, several construction steps will be executed prior to beginning the placement of the
final cover package on the CTF, including: (1) hardening of the final upper layers of cement
paste; (2) dewatering by pumping back any water from the geonet/liner sump and the basin drain
water reclaim sump to the PWP; (3) ground shaping and/or filling of the final upper surface of
the tailings; and (4) installation of protective sub-grade bedding layer below the proposed HDPE
cover. The analysis indicates that seepage from the CTF during both operational and post-closure
phases would be negligible (Geomin Resources, Inc. 2018).
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While performing HELP analysis of the WRS pad (see Section 3.4.1.6), the analyst assumed
placement of a bedding material and piping on top of the bottom liner. Seepage reaching the
bottom of the waste rock would collect and flow on top of the upper liner to an outlet pipe on the
south side of the facility. Flow from the outlet pipe would be sent to the WTP and either
disposed via the UIG, or temporarily stored in the TWSP. Based on climate and properties of
waste rock and cover materials, the HELP model was used to estimate downward percolation of
meteoric water into the WRS. The facility-wide percolation flow rate was estimated to be less
than 1 gpm (Hydrometrics, Inc. 2016a).
Hydraulic analyses using the HELP model were also performed for the embankment areas of the
CTF, PWP, CWP, mill pad, WRS, and portal pad (Hydrometrics, Inc. 2016d). The estimated
annual percolation through the embankments ranged from 1.68 to 2.47 in/yr, or 9 to 13 percent
of mean annual precipitation. Considering the footprint areas of these embankments, the total
percolation rates would be no more than a few gpm. Most of that flow would be intercepted by
drains and re-routed to the WTP.
Operations Groundwater Quality
Predictive geochemical analyses were completed for the mixed water that would be collected in
sumps and pumped from the underground mine in Year 6 of operations. Modeling showed that
the water would be near neutral, with a pH of about 6.7, abundant alkalinity (183 mg/L), and a
moderately elevated (above background conditions) sulfate content (up to 304 mg/L)
(Enviromin 2017, Table 4-4). The highest local contributions of acidity, metals, and sulfate
would come from the LCZ. However, the rate of groundwater flow from the LCZ would be low,
so the net contribution of that water to the overall mixed water would be minor.
Modeling predicted that the following minerals would precipitate from the mixed mine water:
alunite, barium arsenate (Ba3(AsO4)2), chromium(III) oxide (Cr2O3), ferrihydrite, and quartz.
Formation of these minerals and the subsequent sorption of metals and solutes to the mineral
surfaces would remove some mobile constituents from the water. Analysis of the humidity cell
testing data and additional sensitivity analyses predicted that the following metals would sorb to
ferrihydrite: barium, beryllium, zinc, copper, lead, and arsenic.
The modeling work included several sensitivity analyses of the predicted underground water
quality, addressing uncertainty in model inputs for: (1) All humidity cell testing data (i.e., all
data vs. weeks 1 to 4 data), (2) fracture density, (3) fracture zone thickness, (4) estimated surface
area, and (5) sulfide oxidation rate (see Enviromin 2017, Table 4-4). In general, the assumptions
about fracture density and reactive-zone thickness were found to have the greatest impact on
predicted metal release from rock surfaces. Also, inclusion of all weekly humidity cell testing
data was found to have the greatest impact on the estimated pH.
Alkalinity was found to be abundant in all sensitivity scenarios, including the analysis of several
upper bound estimates of rim thickness, sulfide oxidation rated, and fracture density. Together
those estimates resulted in a conservative evaluation of the reactive mass. Predicted pH ranges
from 4.87 to 6.68, and sulfate ranges from 262 to 672 mg/L across the various sensitivity
analyses (see Enviromin 2017, Table 4-4). Nitrate, arsenic, and uranium were predicted to
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exceed the DEQ groundwater quality standards in the operational base case as well as in several
sensitivity scenarios (see Enviromin 2017, Table 4-4). Antimony, strontium, and thallium were
predicted to exceed the groundwater standard only under select scenarios evaluated by sensitivity
analyses, including conservative (upper bound) estimates of input parameters. All the mixed
water that would be pumped from the underground mine (subject to the analysis discussed
above) would be sent to WTP for treatment.
Post-Closure Groundwater Quality
There are two sources that could provide chemicals to the shallow HSUs and affect groundwater
chemistry:
•

Upward migration of LCZ and UCZ contact groundwater through open mine workings that
flows into the Ynl A.

•

Downward seepage from the bottom of surface facilities that reaches the Ynl A water table.

Water quality modeling and analysis completed for the proposed mine underground workings
(Enviromin 2017) indicate that all the potential contaminants of concern (COCs) would be
dissolved in post-mine contact groundwater at concentrations below the Estimated Groundwater
Non-degradation Criteria (Hydrometrics, Inc. 2016e). Thallium was predicted to exceed the DEQ
groundwater standard of 0.002 mg/L by a factor of less than 2.0 (see discussion in Section 3.5,
Surface Water, subsection 3.5.3.2 titled “Underground Mine”, post-closure); however, the nondegradation limit for thallium in the USZ would be higher than the standard because the average
ambient (baseline) thallium concentration (0.0039 mg/L) in groundwater in the USZ also
exceeds the standard. Consequently, migration of the post-mine contact groundwater from the
LCZ to the UCZ might lower the concentrations of some chemicals in the UCZ.
As such, migration of the post-mine contact groundwater toward surface environments would not
result in any impacts. This would be the case even if no attenuation processes (such as
dispersion, mixing, or retardation) were to operate on such contact groundwater, which is highly
unlikely.
The combined groundwater flow rate of potential chemical sources (i.e., contact groundwater)
from the surface mine facilities during both mine operations and post-closure periods are
expected to be less than about 3 gallons per minute. Referring to Figure 3.4-8, the groundwater
flow rate in Ynl A within the mine area is estimated to be about 90 gpm, while groundwater flow
in that area within the Sheep Creek alluvium is about 200 gpm. The alluvial groundwater
eventually becomes groundwater discharge to Sheep Creek, which has an average base flow rate
of 6,700 gpm. Complete mixing of the contact groundwater with Sheep Creek surface water
would dilute the original solutes by a factor of 1,000 or more.
Surface water quality is expected to be the same or similar to surface water quality under current
(baseline), pre-mining conditions. This conclusion is based on consideration of the substantial
mixing of waters, as explained above, and a projection that groundwater flow paths during
post-closure period would be similar to flow paths present under current conditions.
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The groundwater potentially affected by surface mine facilities that discharges to Coon Creek
might undergo less mixing compared to Sheep Creek. However, the combined groundwater flow
rate from the surface mine facilities during both mine operations and post-closure periods are
expected to be on the order of a few gallons per minute. The potential of groundwater impacts
from the surface facilities would further decrease during a post-mine period due to attenuating
mechanisms.
In summary, the completed analyses indicate that impacted water from the mine’s surface
facilities is unlikely to cause adverse impacts to ambient groundwater in the Ynl A, Sheep Creek
Alluvium, or Sheep Creek surface waters.
Water Supply
Project operations would require three separate water supply systems: (1) process water supply,
(2) fresh water supply, and (3) potable water supply. Recycled water from the PWP to the
process water tank would be the primary water source for mill operations. Additional water
would be provided by mine dewatering and from the WTP. Fresh water (from the fresh/fire water
tank) would be obtained from the WTP and used for other milling purposes. Finally, the Project
could obtain water from a public water supply well (PW-6; see the northwest corner of
Figure 3.4-7 and discussion provided below) and treat it, as necessary, for human consumption
(Tintina 2017).
The Proponent would need to supply potable water for drinking, showers, and restroom facilities
for 145 people at a rate of about 30 gallons per person per day. As such, the daily potable water
demand would be 4,350 gallons (equivalent to an average flow rate of about 3 gpm). To meet
this demand, the Proponent would either pump the PW-6 test well, or install a new well drilled in
the vicinity. Initial water quality samples collected from PW-6 showed that all the chemical
constituents met human health standards. In the future, the Proponent would collect and analyze
PW-6 water quality samples to comply with permitting this well for use as a Public Water
Supply (Tintina 2017).
In the spring of 2015, the well PW-6 was deepened into the Neihart Formation quartzite adjacent
to the Buttress Fault (renaming it PW-6N). Air-lift pumping of the open borehole at this location
produced more than 500 gpm and confirmed that there are high permeability fractures within the
Neihart Formation quartzite adjacent to the Buttress Fault (Tintina 2017). As such, pumping this,
or an adjacent new well to produce water at an average rate of 3 gpm for the Project Public
Water Supply would have a negligible impact on the associated groundwater system.
In addition to the three water supplies discussed above, the wet well constructed adjacent to
Sheep Creek (discussed in Section 3.4.3.2, subsection: Base Flow in Nearby Creeks) would be
pumped only during the creek’s high season flow to supply water to the NCWR during high flow
conditions (Tintina 2018c). Considering the limited capacity of any well completed in the
alluvial aquifer and Sheep Creek’s flow/discharge during high flow conditions, pumping from
that well would have a negligible impact on that flow.
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Grouting Access Declines and Tunnels During Construction
The Proposed Action indicates that the walls of access tunnels and declines may be grouted
during their initial construction. Depending on subsurface conditions, the process could include
pressure grouting via boreholes drilled into the tunnel wall or application of shotcrete to the wall
surface. The decision to perform grouting at any given location within the mine would mostly
depend on groundwater inflows and rock stability observed during the initial excavation of the
mine openings. The proponent intends to grout to the extent needed for safe and efficient
execution of mine operations and to avoid the need to manage excessive volumes of water. The
extent of grouting could range from spot applications to control inflows and rock stability at
discrete fault/facture zones, to application along substantial lengths of tunnels if inflow and rock
stability issues are pervasive. Note that mine stopes would be backfilled with cemented tailings,
so wall grouting is not planned for these excavations.
While grouting would mainly be performed to address underground construction issues, it could
also provide long-term benefits in reducing hydrologic impacts to the groundwater system. If
mine inflows are reduced, one would expect (1) the magnitude and extent of groundwater
drawdowns to decrease and (2) smaller reductions in stream base flows associated with the
Project.
To study the impacts that grouting might have on mine inflows and stream base flows,
Hydrometrics performed a subsidiary groundwater model evaluation for the extreme case where
the entire Surface Decline was grouted. The Surface Decline was selected for this evaluation
because it would be excavated mostly through Ynl A, which has much higher hydraulic
conductivity compared to deeper bedrock units. For this model simulation, it was assumed that
grouting would be conducted as the Surface Decline is advanced and the hydraulic conductivity
along the wall would be 2.8 x 10-4 feet per day, or two orders of magnitude lower than
undisturbed bedrock (Hydrometrics, Inc. 2016f). In the model, this was accomplished by
adjusting the conductance values for drain cells used to simulate dewatered mine workings. It is
assumed that grouting would not be performed in deeper low-permeability unit (Ynl B, LCZ).
The model simulation predicted that grouting would reduce the inflow to the Surface Decline by
an order of magnitude during Phase I (from 220 gpm without grouting to 22 gpm with grouting).
Total mine inflow rates would be sharply reduced only during the first 2 years of mine
development. In subsequent years the relative impact of grouting would be less pronounced as
the mine workings are deepened and Ynl A is depressurized/dewatered adjacent to the Surface
Decline. It is estimated that after the mine Year 2, the grouted decline would have the impact of
reducing the mine dewatering rate by 66 to 84 gpm, or about 15 to 25 percent of the predicted
total dewatering rate without grouting (Hydrometrics, Inc. 2016f).
During construction of the Surface Decline, reduced inflows associated with grouting would
decrease the initial drawdown in Ynl A to less than 10 feet. However, during Phases II and III
when the dewatered underground workings are extended and deepened, the drawdown in
bedrock would be similar to decline construction without grouting.
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Drawdown in the alluvium near Coon Creek and reduction in the creek base flow would be
somewhat less throughout the mine life if grouting was implemented (Hydrometrics, Inc. 2016f).
The groundwater model predicts that with grouting there would be no substantive base flow
changes in the larger perennial streams (Sheep Creek and Black Butte Creek) when compared to
the Proposed Action without grouting (Hydrometrics, Inc. 2016f).
Installation of Plugs in Declines and Shafts
The Proponent proposes to install 14 cement plugs at strategic locations in the surface decline,
deeper access ramps, and four ventilation shafts. The stated primary purpose of the plugs would
be to segment the mine at certain elevations so the mine can be more efficiently pumped and
rinsed during closure (Tintina 2018b). One plug would be installed at the portal of the surface
decline to prevent human access, rather than to create a hydraulic barrier, as groundwater levels
are expected to always be below the portal during the post-closure period.
While the decision to install plugs is dictated mainly by operational issues, the plugs could
provide environmental benefits by reducing the flow of contact water through open tunnels and
shafts. Baseline data indicate the general presence of upward hydraulic gradients, which would
provide for an upward flow of the post-mine contact groundwater toward the surface
environments. Open tunnels and shafts could create high permeability conduits that covey this
flow at higher rates compared to the upward flow that would occur through the undisturbed,
natural system. In this sense, the open tunnels and shafts could be viewed as potentially “shortcircuiting” the natural groundwater flow system.
To evaluate the impact of plugs on post-closure mine flow, a scoping-level calculation was
performed for a hypothetical plug installed in a vertical shaft near the contact between Ynl A and
Ynl B using current baseline groundwater levels (Appendix D). The calculation considered the
presence of a disturbed zone adjacent to the shaft having hydraulic conductivity equal to or
greater than the hydraulic conductivity of undisturbed rock.
The calculation predicted that flow up the shaft would be mostly controlled by the hydraulic
properties of the penetrated rock materials above and below the plug location, rather than the
high permeability nature of the shaft itself. If no plug were present (i.e., the shaft operating
essentially as a vertical pipe), the computed upward flow is only 0.27 gpm, which is the same
value predicted by a similar calculation presented in the MOP Application (Tintina 2017).
Calculations predicted that this flow rate could be reduced by installing a plug if the disturbed
zone adjacent to the shaft did not have unrealistically high hydraulic conductivity. However,
because the flow rate for the no-plug case is low to begin with, presence or absence of a plug is
largely irrelevant from an environmental impact perspective. The decision to install plugs in the
Proposed Action rests mostly on operational considerations, not on impacts relevant to the EIS.
3.4.3.2.1 Smith River Assessment
The water released to the alluvial aquifer via the UIG during the Mine Construction and
Production Phases would be treated to assure compliance with groundwater standards and nondegradation criteria per the MPDES permit (Hydrometrics, Inc. 2018a; Tintina 2018a). As

February 2020

3.4-56

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

discussed in previous sections, it is highly unlikely that chemical source water generated at the
site (mine contact water and surface facility seepage) would lead to the concentration of any
constituent exceeding its estimated groundwater non-degradation standards in shallow
groundwater or surface water. There is no direct hydrogeologic connection between groundwater
in the Project area and the Smith River or its alluvium. All the potentially Project-affected
shallow groundwater would be discharging to Sheep Creek and Coon Creek either within
boundaries of the LSA, or a short distance downgradient (with regard to Sheep Creek’s direction
of flow) from the LSA.
The only chemical pathway from the site to the Smith River is via Sheep Creek surface water, a
river distance of 19 miles from the mine site. Since the proposed Project would not cause Sheep
Creek surface water to exceed water quality standards, the mine would also not cause standards
to be exceeded in the Smith River (see discussion presented in Section 3.5, Subsection 3.5.3.2,
Smith River Assessment).
3.4.3.3.

Agency Modified Alternative

The AMA would require the Proponent to backfill additional mine workings with a low
hydraulic conductivity material (see Figure 3.4-13). Approximately 106,971 cubic yards of
cemented tailings would be needed to backfill the mine workings and access tunnels (except the
upper portion of the access decline crossing Ynl A). While the AMA would result in impacts
similar to those described for the Proposed Action, it would provide additional benefits as
discussed below.
The regional groundwater model constructed to evaluate the proposed mine
(Hydrometrics, Inc. 2016f) was used to simulate backfilling of the mined-out stopes only. Drain
cells were used to simulate the hydraulic impacts of dewatered open mine workings during the
mining period. The model however did not simulate the impacts of flooded open mine workings
(declines, ramps, and shafts) during post-closure period. The structure of a regional model would
make such simulations impractical. For the post-closure period, the Proponent’s model
essentially assumed that the tunnels and shafts contained the same geologic material existing
adjacent to the openings (mostly Ynl A and Ynl B). There was no accounting for delayed
flooding of the mine due to the volume of water required to saturate the open mine workings.
Two more scenarios were evaluated by Zieg et al. (2018). The first of those scenarios assumed
the walls of unfilled mining stopes would be composed of paste backfill instead of bedrock. A
version of the water quality model used to evaluate this scenario is called the Revised Base Case
with Cement Walls, and it represents a 52.5 percent net increase in reactive surface area
(exposed wall rock) compared to the original Base Case. The second of those scenarios assumed
the previously un-backfilled zones would be backfilled with cemented paste and represents a
7.7 percent net increase in the reactive surface area of the backfill from the original Base Case.
The results of analyzing those scenarios showed only slight increases (if any) for most dissolved
constituents compared to the original Base Case. According to the analysis, all concentrations
would meet Montana groundwater standards and non-degradation criteria in post-closure
groundwater (Zieg et al. 2018).
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Calculations performed in the MOP Application by Tintina (2017) and Zieg et al. (2018) predict
that the Proposed Action is unlikely to affect shallow groundwater water quality or Sheep Creek
surface water quality regardless of whether:
•

The access tunnels/shafts are backfilled, plugged, or left completely open;

•

The walls of unfilled mining stopes would be composed of paste backfill instead of bedrock;
or

•

The previously un-backfilled zones would be backfilled with cemented paste.

The benefits of the AMA include (1) additional assurance that water quality would not be
degraded, (2) greater consistency with how the Proponent’s model simulated the post-closure
period, and (3) a slower rate of post-mine migration of the deep groundwater to the shallower
bedrock (Ynl A). For several chemicals, groundwater non-degradation criteria are lower for the
Ynl A groundwater than for the LCZ and UCZ groundwater.
3.4.3.3.1

Smith River Assessment

Implementation of the AMA would offer more protection of water resources compared to the
Proposed Action. However, as concluded in Section 3.4.3.2.1 above, it is highly unlikely that the
Proposed Action itself would have any measurable impact on water quality in the Smith River.
Consequently, implementing the AMA would not be required to ensure that Smith River water
quality is not impacted.
3.4.3.4.

Summary

Table 3.4-8 provides a summary assessment of the potential consequences with regard to
groundwater quantity and quality for both the Proposed Action and AMA. The only adverse
impact on groundwater would be caused by mine dewatering. Such dewatering would create a
large cone of depression around the mine workings, reaching into surficial environments for
many years. As Figures 3.4-9 and 3.4-10 illustrate, the water table cone of depression would
expand thousands of feet around the mine workings in all directions, touching a segment of the
Sheep Creek alluvium near the proposed mine. Groundwater levels within the cone of depression
would result in a decrease of stream base flow by up to a few percent. Some springs and seeps
located within the cone of depression might experience decreased flow, and some might dry up.
The maximum impacts are predicted to occur at the end of the initial mine construction (mine
Year 4), but impacts would persist to the end of mining (mine Year 15).
After mine dewatering ends (mine Year 16), shallow groundwater levels would likely recover to
within 1 to 2 feet of baseline (pre-mining) levels within a few years. Decreases in the Sheep
Creek base flow would almost disappear 2 years after mine dewatering stops. However, some of
the springs and seeps within the LSA might be permanently affected. No alternative actions
being considered would significantly decrease such impacts, except for the No Action
Alternative.
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Table 3.4-8
Project Potential Consequences with regard to Groundwater Quantity and Quality
Potential Impacts
Project Phase

Mine Construction
and Operation,
Phases I - III

Project Activities

Change of Groundwater Quality due to
Seepage of Contact Groundwater

Mine Dewatering

Would extensively lower groundwater levels
around the mine, somewhat reducing base
flow in nearby creeks, impacting springs and
seeps within the cone of depression

Would not affect groundwater quality

Underground Infiltration
Galleries (UIGs)

Would increase groundwater discharge,
partially compensating mine-dewatering
caused by decreased base flow

Would not affect groundwater quality (based
upon following conditions of the MPDES
permit for the alluvial UIGs)

Process Water Pond
(PWP)
Treated Water Storage
Pond (TWSP)
Cemented Tailings
Facility (CTF)
Non-Contact Water
Reservoir (NCWR)
Waste Rock Storage
(WRS)
Copper-enriched Rock
Stockpile
Contact Water Pond
(CWP)
Material Stockpiles
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Change in Groundwater Quantity (Water
Levels, Flow Patterns)

Would not appreciably affect groundwater
system
Would not appreciably affect groundwater
system
Would not appreciably affect groundwater
system
Would potentially increase groundwater
discharge - partially compensating minedewatering caused decrease in base flow
Would not appreciably affect groundwater
system
Would not appreciably affect groundwater
system
Would not appreciably affect groundwater
system
Would not appreciably affect groundwater
system
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Unlikely to affect groundwater quality
Unlikely to affect groundwater quality
Unlikely to affect groundwater quality
Would not affect groundwater quality
Unlikely to affect groundwater quality
Unlikely to affect groundwater quality
Unlikely to affect groundwater quality
Unlikely to affect groundwater quality
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Potential Impacts
Project Phase

Project Activities
Public Water Supply
System

Mine Dewatering

Post-Mine Period
(Mine Closure and
Post-Closure;
Phase IV)

Underground Infiltration
Galleries (UIGs)

Process Water Pond
(PWP)
Cemented Tailings
Facility (CTF)
Non-Contact Water
Reservoir (NCWR)
Treated Water Storage
Pond (TWSP)
Waste Rock Storage
(WRS)
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Change in Groundwater Quantity (Water
Levels, Flow Patterns)
Would not appreciably affect groundwater
system

Shallow groundwater levels would recover to
within 1 - 2 feet of baseline conditions within
a few years after mine dewatering stops;
recovery of loss to base flow would be almost
complete 2 years after mine dewatering stops;
contact water would slowly migrate to
surficial environments undergoing mixing;
some springs might be permanently affected

Would increase groundwater discharge,
partially compensating mine-dewatering
caused by decreased base flow during closure
phase; would be inactive during post-closure
phase
Would not appreciably affect groundwater
system; would be inactive later during postclosure phase
Would not appreciably affect groundwater
system
Would be inactive
Would not appreciably affect groundwater
system
Would not appreciably affect groundwater
system; any potential small impacts would
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Change of Groundwater Quality due to
Seepage of Contact Groundwater
Would not affect groundwater quality
Post-mine voids (the space from which the
ore was removed) contact groundwater
would not contain COCs dissolved at
concentrations above the estimated
groundwater non-degradation criteria. In
addition, while migrating via shallow
bedrock toward discharge zones, that contact
groundwater would be mixing with noncontact groundwater; transport of chemicals
dissolved in contact groundwater would be
retarded by process of adsorption;
groundwater discharging to Sheep Creek
would not affect its water quality
Would not affect groundwater quality (based
upon following conditions of the MPDES
permit for the alluvial UIGs) during closure
phase; would be inactive during post-closure
phase
Unlikely to affect groundwater quality;
would be inactive later during post-closure
phase
Unlikely to affect groundwater quality
Would be inactive
Unlikely to affect groundwater quality
Unlikely to affect groundwater quality; any
potential small impacts would further
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Potential Impacts
Project Phase

Project Activities

Copper-enriched Rock
Stockpile
Contact Water Pond
(CWP)

Material Stockpiles
Public Water Supply
System

February 2020

Change in Groundwater Quantity (Water
Levels, Flow Patterns)
further decrease with time during the closure
and post-closure phases
Would not appreciably affect groundwater
system; groundwater would recover to premine conditions a few years after the mine
closure
Would not appreciably affect groundwater
system; would be reclaimed later during the
post-closure phase
Would not appreciably affect groundwater
system; groundwater would recover to premine conditions a few years after the mine
closure
Would not appreciably affect groundwater
system
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Change of Groundwater Quality due to
Seepage of Contact Groundwater
decrease with time during the closure and
post-closure phases
Unlikely to affect groundwater quality;
groundwater would recover to pre-mine
conditions a few years after the mine closure
Unlikely to affect groundwater quality;
would be reclaimed later during the postclosure phase Would be inactive
Unlikely to affect groundwater quality;
groundwater would recover to pre-mine
conditions a few years after the mine closure
Would not affect groundwater quality
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After groundwater levels recover to near pre-mining conditions, mine contact water could start
migrating up the open tunnels and shafts toward surficial environments. However, water quality
modeling indicates that COCs would be dissolved in that water at concentrations below the
estimated groundwater non-degradation criteria. In addition, this water would have a very low
flow rate and would experience strong dilution by non-impacted shallow bedrock groundwater
and Sheep Creek alluvial groundwater. Given the contrast in flows, there is little to no potential
for mine contact water to impact groundwater and surface water quality. The dilution that occurs
when shallow groundwater discharges to Sheep Creek surface water is very large. Thus, there is
no realistic potential for surface water quality to be impacted in Sheep Creek or the Smith River.
However, to verify that impacts do not occur, the Proponent would be required to implement a
long-term groundwater and surface water monitoring plan (Tintina 2017).
Below and downgradient of surface facilities (ponds, tailings storage, waste rock storage), there
is little potential for chemical impacts to shallow groundwater or Sheep Creek surface water. The
total seepage flow rate would be at most a few gpm, and this flow would be greatly diluted by
groundwater in the shallow bedrock and in the Sheep Creek alluvium. As with mine contact
water, there is virtually no likelihood that facilities seepage could impact Sheep Creek or Smith
River surface water quality.
Operation of UIGs could have some mitigating impacts on groundwater quantity and partially
compensate for the loss of groundwater discharge to surface waters resulting from the mine
dewatering. No impacts on groundwater or surface water quality are expected as water
discharged to the UIGs would be treated and retained seasonally in the TWSP to meet nondegradation standards under an MPDES permit. Still, the Proponent would be required to
monitor the WTP operation and the chemistry of water sent to the UIG from the WTP and TWSP
(between July and September) to ensure that it meets non-degradation criteria for groundwater
and surface water (Tintina 2018a).
Section 6 of the MOP Application provides information regarding the proposed monitoring plan
(Tintina 2017).
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3.5. SURFACE WATER HYDROLOGY
This section describes the affected environment and addresses potential surface water quantity
and quality impacts from the proposed Project. The Project is located in the upper portion of the
Sheep Creek drainage (see Figure 3.5-1). Sheep Creek, a fifth-order stream, flows out of the
Little Belt Mountains and discharges into the Smith River, which in turn is a tributary to the
Missouri River. Sheep Creek drains an area of 194 square miles and runs approximately 34 river
miles from its headwaters down to the Smith River. The Project area is approximately 19 river
miles above the confluence with the Smith River. Sheep Creek flows in a meandering channel
through a broad alluvial valley upstream of the Project site and enters a constricted bedrock
canyon just downstream of the Project site (Hydrometrics, Inc. 2017a).
A number of named and unnamed tributaries flow into Sheep Creek, including Little Sheep
Creek and Coon Creek in the immediate vicinity of the Project (see Figure 3.5-2). The
Holmstrom Ditch is another feature in the vicinity of the Project. This diversion ditch was
constructed in 1935 to divert water from Sheep Creek for irrigation, and continues to operate
seasonally (Hydrometrics, Inc. 2017a).

3.5.1. Analysis Methods
3.5.1.1.

Regulatory Context of the Analysis

The following relevant and applicable water acts, regulations, required permits/certificates, and
enforcing agencies were identified for the Project:
•

Federal Clean Water Act: USEPA, USACE

•

Montana Water Quality Act: Montana DEQ, Water Quality Division, Water Protection
Bureau

•

MPDES: Montana DEQ, Water Quality Division, Water Protection Bureau

•

Total Maximum Daily Load (TMDL): Montana DEQ, Water Quality Division, Water
Protection Bureau

•

Public Water Supply Act/Permit: Montana DEQ, Public Water and Subdivisions Bureau

•

Montana Water Use Act: Montana DNRC

3.5.1.2.

Surface Water Quantity

The Proponent initiated water resources baseline monitoring for the Project in 2011. Surface
water quantity data from May 2011 through July 2015 is provided in the “Baseline Water
Resources Monitoring and Hydrogeologic Investigations Report” (Hydrometrics, Inc. 2017a).
Additional data were collected after the Baseline Water Resources Monitoring and
Hydrogeologic Investigations Report was completed and are available through to
December 2017 (Hydrometrics, Inc. 2018b).
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Surface water monitoring was established at 11 sites to characterize the stream flow for the
Project area (see Figure 3.5-2). Quarterly flow and stage monitoring have been conducted at
these sites since 2011. Since 2014, additional monthly flow measurements have been collected at
the two surface water sites along Sheep Creek (SW-1 and SW-2). The Sheep Creek Gaging
Station (see Figure 3.5-2) was installed at SW-1 in November 2012 to record detailed seasonal
baseline data. A stage-discharge rating curve was developed for SW-1 and was used to generate
a discharge hydrograph. Beginning in May 2014, additional monthly flow measurements have
been conducted at a former U.S. Geological Survey (USGS) gaging site (06077000) along Sheep
Creek upstream of the baseline monitoring sites. Concurrent flow measurements between the
upstream USGS station and SW-1 and SW-2 were used to correlate stream flow between
the sites.
The Holmstrom Ditch (see Figure 3.5-2) was constructed in 1935 to divert water from Sheep
Creek for irrigation use. The diversion occurs to the east of the Project area near USGS gauging
site 06077000, which is approximately 1.9 miles upstream of SW-2. Flow is diverted toward the
south to irrigated lands near Newlan Creek, and does not return to Sheep Creek. Baseline flow
monitoring for the Project along Sheep Creek occurred below the diversion and thus it is a
component of the baseline conditions of the affected environment.
In addition to the stream flow monitoring, baseline investigations identified nine seeps and
13 springs in the Project area (see Figure 3.5-3). Generally, the sites consisted of small springs
or seeps in the ephemeral headwater channels of small tributary streams. These formed small
boggy areas with limited flow that generally re-infiltrated into the channels within a few hundred
feet. Of the identified springs, five were developed springs for stock watering to feed livestock
watering tanks (see Figure 3.5-3). A series of flow measurements were obtained to characterize
the discharge from the seeps and springs.
3.5.1.3.

Surface Water Quality

Surface water quality sampling was conducted at 14 surface water sites (see Figure 3.5-2 and
Table 3.5-1). Baseline surface water monitoring for the Project has been conducted since 2011
(Hydrometrics, Inc. 2017a; Tintina 2017).
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Table 3.5-1
Sampling Summary for Baseline Surface Water Quality Monitoring
Monitoring
Site
SW-1
SW-2
SW-3
SW-4
SW-5
SW-6
SW-7
SW-8
SW-9
SW-10

Monitoring
Frequency
Monthly
Monthly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly

Period of
Record
2011-2017
2011-2017
2011-2017
2011-2017
2011-2017
2011-2017
2011-2017
2011-2017
2011-2017
2011-2017

Field
Parameters
X
X
X
X
X
X
X
X
X
X

Lab
Parameters
X
X
X
not analyzed
X
X
2012, 2015
not analyzed
not analyzed
2015

SW-11
SW-14
USGS-SC1
G-1

Quarterly
Monthly
Monthly
Single Event

2011-2017
2016-2017
2014-2017
July 2011

X
X
X
X

X
X
X
X

G-2

Single Event

July 2011

X

X

Comments

Typically dry

Added lab WQ for
TMDL

Data collected once
only in July 2011
Data collected once
only in July 2011

G = gossan; SC = Sheep Creek; SW = surface water; TMDL = total maximum daily load; USGS = U.S. Geological
Survey; WQ = water quality; X = analyzed

Water quality sampling and analytical methods for the Project are summarized in the “Water
Resources Monitoring Field Sampling and Analysis Plan” (Hydrometrics, Inc. 2016a), which is
included as Appendix U of the MOP Application (Tintina 2017).

3.5.2. Affected Environment
3.5.2.1.

Surface Water Quantity

The existing surface water conditions for the Project area are described in the “Baseline Water
Resources Monitoring and Hydrogeologic Investigations Report” (Hydrometrics, Inc. 2017a).
Stream flows have been monitored at various locations since 2011 as described in Section
3.5.1.2. Monitored streams ranged from small seasonal streams where the highest measured flow
was 0.3 cubic feet per second (cfs), to Sheep Creek where the highest flow was estimated at
613 cfs. The range of measured flows for each of the sites is provided in Table 3.5-2.
Table 3.5-2
Stream Flow Ranges from 2011–2017
Monitoring
Station
SW-1
SW-2
SW-3
SW-4
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Stream
Sheep Creek
Sheep Creek
Coon Creek
Coon Creek

Dec - Apr

May - Jun
Jul - Nov
Measured Stream Flow (cfs)
NF (Ice) -103
21–613a
NF (Ice)–64
31-82
14–250
NF (Ice)-47
NF (Ice)-0.22
0.03–4.9
NF (Ice)–0.34
NF (Ice)-0.23
0.02–2.0
0.004–0.04
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Monitoring
Station
SW-6
SW-7
SW-8
SW-9
SW-10
SW-11
SW-14

Stream
Brush Creek
Brush Creek
Little Sheep Creek
Black Butte Creek
Black Butte Creek
Black Butte Creek
Little Sheep Creek
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Dec - Apr

May - Jun
Jul - Nov
Measured Stream Flow (cfs)
NF (Ice)-0.26
0.11–4.1
0.04–0.33
NF (Ice) – 0.4
0–0.3
0.001–0.01
NF (Ice) - 1.7
0.48–9.1
0.09–1.1
0.32–2.5
0.67–13
0.28–0.83
NF (Ice)- 1.5
0.48–15
0.15–0.54
1.0–2.9
0.61–21
NF (Ice) –1.1
NF (Ice) -4.0
1.5-12
0.40-1.9

Source: Hydrometrics, Inc. 2018b
cfs = cubic feet per second; NF (Ice) = not flowing (ice to ground); SW = surface water
Note:
a High flows estimated, not measured due to depths and velocities being too high to accurately measure

The discharge hydrograph generated for monitoring site SW-1 on Sheep Creek, presented on
Figure 3.5-4, illustrates the seasonal stream flow pattern across the monitoring period. The
highest stream flows at SW-1 occur from mid-May through mid-June, when flows exceeded
100 cfs. Annual peak flows captured in the data record ranged from over 200 cfs in 2015 to just
above 800 cfs in 2014, going above the measured/estimated flows observed during the site visits.
Following the high-flow period, flows receded to an average monthly flow of 15 to 30 cfs by late
summer. Winter base flow was determined to be approximately 15 cfs across the monitoring
period (Hydrometrics, Inc. 2017a). DEQ calculated additional low flow statistics for the MPDES
Permit. The annual 7-day 10-year low flow (7Q10) and summer 14-day 5-year low flow (14Q5)
values were determined for the proposed discharge point located on Sheep Creek less than
2 miles upstream of SW-1. Methods for determining low flow statistics generally followed DEQ
standards (DEQ 2017) and are detailed in the document, “DEQ Low Flow Stats Calculations for
the Black Butte Copper Project MPDES Permit” (DEQ 2018). The 7Q10 value for the Sheep
Creek discharge point was determined to be 5.67 cfs, and the 14Q5 was determined to be
11.8 cfs.
Spring flow rates in the Project area ranged from no flow during certain dry or frozen periods in
the year to greater than 100 gpm. Minimum, maximum, and average flow rates from 15 baseline
spring monitoring sites in the Project area are summarized in Table 3.5-3.
3.5.2.2.

Surface Water Quality

Updated data for each of the surface water quality monitoring sites, including detailed summary
statistics by parameter, are compiled in Appendix I. Surface water quality summary statistics for
SW-1 are presented in Appendix I, Table 1.
Surface water results show slightly acidic to slightly alkaline pH values (5.3 to 8.7), and low to
moderate specific conductance (49 to 497 micro mhos per centimeter). Isolated field pH
measurements less than 6.5 were attributed to cold winter conditions affecting the probe, which
is susceptible to error at low temperatures.
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Table 3.5-3
Spring Flow Ranges from 2011–2017
Site Name
SP-1
SP-2
SP-3
SP-4
SP-5
SP-6
SP-7
SP-8
SP-9
SP-10
DS-1
DS-2
DS-3
DS-4
DS-5
DS-6

Flow Rate (gpm)
Maximum
65
9.4
5.4
27
128
3.0
112
8.1
15
8.1
35
1.79
22
20
18
18

Minimum
NF
NF
NF
0.18
NF
NF
6.7
0.6
1.9
NF
NF
NF
NF
NF
NF
NF

Average
13.8
3.2
1.3
6.1
8.0
0.84
23.9
5.4
6.3
3.4
7.5
0.38
4.8
1.8
3.8
3.8

Source: Hydrometrics, Inc. 2018a
DS = developed spring; gpm = gallons per minute; SP = undeveloped spring; NF = not flowing

Calcium and bicarbonate dominate the major ion chemistry of surface waters. With the exception
of SW-5, which only has flow during spring runoff, hardness (not measured for SW-4, SW-8,
SW-9, SW-12 and SW-13) ranges from approximately less than 7 mg/L to 267 mg/L
(as CaCO3). Metals data show some infrequent values above DEQ-7 water quality standards
(DEQ 2012, 2017) for selected metals. Samples collected from gossan 1 sites G-1 and G-2 were
similar to the long-term water quality monitoring sites and; therefore, they were not added to the
long-term baseline water resource monitoring program.
Surface water standard (DEQ 2017) exceedances were observed for the following constituents
(Appendix I):
•

Total recoverable iron exceedances of the chronic aquatic criterion of 1 mg/L were recorded
at all sites except for SW-10 and SW-14 (not measured in SW-4, SW-8, SW-9, SW-12 and
SW-13). The exceedances often occurred during peak runoff periods but were occasionally
unrelated. Exceedances coincidental with low flow periods (winter and summer) were also
observed upon occasion.

•

Dissolved aluminum concentrations (not measured in SW-4, SW-8, SW-9, SW-12 and
SW-13) often exceeded the chronic aquatic criterion of 0.087 mg/L during periods of high
runoff in Sheep Creek (SW-1, SW-2), and in Black Butte Creek (SW-11). The guideline was
consistently exceeded at SW-5.

1

A gossan is an intensely oxidized, weathered, or decomposed rock, usually the upper and exposed part of an ore deposit or
mineral vein.
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Sheep Creek is included in DEQ’s 303(d) list of impaired streams for dissolved aluminum and
Escherichia coli (E. coli), with sources listed as grazing in riparian zones, disturbances
associated with human activities, and natural sources. DEQ published a document in 2017
specifically focused on the TMDL for E. coli and a framework water quality improvement plan
for Sheep Creek in the Sheep Creek TMDL Project Area (DEQ 2017). The iron and aluminum
exceedances are likely related to increased turbidity during periods of snowmelt and high runoff
(with some exceptions), as the exceedances occur during peak runoff periods when turbidity is
high. Elevated dissolved aluminum values associated with high turbidity have been observed in
many different geographic areas during high-flow events (e.g., Moose Creek on 303(d) list,
tributary to Sheep Creek below the Project area).
DEQ conducted a broad monitoring program in the Sheep Creek drainage for further data
collection. The data DEQ collected is being used to develop an aluminum TMDL. The TMDL is
necessary as a result of § 75-5-702, MCA, the discharge permit application and the aluminum
impairment determination (303[d] list). DEQ conducted a broad water quality monitoring
program in the Sheep Creek drainage that was used to update baseline data and existing
impairment determinations for several streams, including Sheep Creek. The data were used to
complete an E. coli TMDL and will be used for an aluminum TMDL. The completion schedule
for the aluminum TMDL is linked to the MPDES surface water permit completion schedule to
ensure internal DEQ consistency. The aluminum water quality standard is identified in the State
of Montana Water Quality Standards (DEQ 2017), and the aquatic life aluminum standards were
set at 0.75 mg/L and 0.087 mg/L for acute and chronic standards, respectively.

3.5.3. Environmental Consequences
This section describes the potential impacts of the Project on surface water quantity and quality,
including temperature. Groundwater quality is described in section 3.4.
3.5.3.1.

Surface Water Quantity

No Action Alternative
Under a No Action Alternative, there would be no environmental consequences to surface water
quantity in the Project area. Without the mine, the timing and magnitude of stream and spring
flow would be unchanged from the existing conditions of the affected environment.
Proposed Action
The Proposed Action outlined in the Project’s MOP Application (Tintina 2017) describes
operations that could potentially affect surface water quantity though construction, operations,
reclamation, and closure phases. Planned operations and facilities that could have direct or
secondary impacts on surface water quantity are listed below:
•

Surface disturbance by major facilities that could result in the interception and storage of
surface water;

•

Diversion of stream flow to the NCWR using the wet well during high-flow conditions;
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•

Dewatering associated with underground mine operations (access tunnels, ventilation shafts,
mining stopes); and

•

Operation of the Sheep Creek Alluvium UIG.

The following discussion of the Project’s potential impacts on surface water quantity is
organized by each of the planned operations.
Interception and Storage of Surface Water
Construction and operations of the mine would result in areas of surface disturbance that may
result in changes to surface runoff patterns. Mining operations would also store and treat contact
water prior to being discharged to the environment. Table 2.2-1 lists the Project’s facilities,
features, and access roads and presents the measured acres of disturbance associated with each
facility (Tintina 2017).
The total disturbed surface area is 310.9 acres, including a 10 percent construction buffer zone
that would potentially affect the pattern and volume of surface runoff. Storm water runoff would
be collected from the mill area, areas of direct underground mining support, WRS pad, copperenriched rock storage pad, and the CTF, which would cover an area of approximately 112.3 acres
(see Table 2.2-1). Contact storm water runoff from these facilities would be collected and stored
in a CWP. Water from the CWP would be treated via the WTP and released to the environment
through the alluvial UIG. To reduce the volume of contact storm water runoff in the disturbance
area, storm water control and management BMPs would be implemented as required for the
Storm Water Pollution Prevention Plan. BMPs are provided in the MOP Application (Tintina
2017) as well as Section 4.5 of the Integrated Discharge Permit Application Narrative
(Hydrometrics, Inc. 2018c). BMPs would be used to minimize erosion and sedimentation, and to
control surface and storm water runoff at the Project site. BMPs include but are not limited to:
•

Suspend construction dirt work during periods of heaviest precipitation and runoff to
minimize soil disturbance and erosion.

•

Hydroseed or revegetate cut and fill slopes and disturbed natural slopes as early as possible.

•

Use mulches and other organic stabilizers to minimize erosion until vegetation is established
on sensitive areas.

•

Isolate cleared areas and building sites with diversion channels, ditches, and swales to
redirect runoff.

•

Retain natural drainage patterns wherever possible.

•

Install runoff diversion ditches that are primarily located at surface facilities and separate
contact storm water and non-contact storm water.

•

Line unavoidably steep interceptor or conveyance ditches with filter fabric, rock,
polyethylene lining, or armoring to prevent channel erosion.

•

Construct stable, non-erodible ditches, and inlet and outlet structures.

•

Construct, operate, and maintain sediment control ponds.
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The disturbed surface area (310.9 acres) is a relatively small area within the overall Sheep Creek
watershed, which drains a total of 124,160 acres at its mouth. The disturbed area is also a small
area relative to the total drainage area monitored by surface water gaging station SW-1, located
just greater than 1 mile downstream of the Project area (50,162 acres). The percent disturbance
(including a 10 percent buffer zone) is less than 1 percent of both the entire Sheep Creek
drainage area and of the watershed area associated with station SW-1. Based on the small
percentage of disturbed area, it is not expected that surface runoff would change; therefore,
impacts on surface water quantity in the affected watershed would not be adverse.
Several tributaries to Sheep Creek are in the immediate vicinity of the Project including Coon
Creek and Little Sheep Creek, which converges with Brush Creek southeast of the Project.
Surface runoff in these smaller drainages could potentially be affected due to surface
disturbance, but impacts would not extend outside the immediate area and therefore are
considered low within the greater Sheep Creek watershed.
Within the jurisdictional study and lease boundary area from USACE (Figure 3.14-1), a total of
327.4 acres of wetlands and 16.3 miles of streams were identified. A variety of locations were
considered for proposed facilities to identify a practicable alternative with minimal impacts to
wetlands and streams. The Proposed Action would disturb only 0.85 acre of the wetlands and
696 lineal feet of the streams, which account for less than 1 percent of the total area of each of
these surface water features. Additionally, BMPs would be implemented to reduce impacts on
these features including the use of half-culverts spanning the channels of Brush Creek and Little
Sheep Creek where the main access road intersects them and the use of a directional utility
installation drill to avoid impacts on streams and wetlands during the installation of underground
pipelines. Impact on surface water quantity in the streams and wetlands due to surface
disturbance are insignificant based on the proposed BMPs detailed in the MOP Application
(Tintina 2017) and the relatively small percentage of the total area of these features that would be
impacted through construction disturbance.
Diversion of Stream Flow to the Non-Contact Water Reservoir
The purpose of the design and operation of the NCWR is water storage for stream flow
augmentation to address depletion of surface water flow in the affected watersheds associated
with consumptive use of groundwater during operations (mine dewatering). Water stored in the
NCWR would be used for mitigation of residual depletion in surface waters during operations
and for approximately 20 years after the end of mine dewatering (Tintina Montana, Inc. 2018b).
A high-flow water rights application package was submitted to the DNRC on September 7, 2018.
The Proponent proposes to fill the NCWR using a wet well with the point of diversion located
approximately 60 feet west of the private road in the hay meadow adjacent to Sheep Creek
(NW ¼, SE ¼, NW ¼, Section 30, Township 12N, Range 07E depicted on Figure 2-1). Water
from the wet well would be pumped to the NCWR during high-flow conditions from May
through July, and only when flow in Sheep Creek exceeds 84 cfs, which is equal to the total flow
of the appropriated water rights (including instream flow reservations) on Sheep Creek
downstream of the diversion (where the wet well would operate). Water would be diverted at a
maximum rate of 7.5 cfs during the high-flow period with a maximum total annual volume of
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291.9 acre-feet. Water from the NCWR would then be available for release to affected
watersheds (e.g., Coon Creek watershed; see subsection below) during the non-irrigation portion
of the year to offset impacts on base flow due to groundwater drawdown associated with mine
dewatering. Additionally, seepage from the NCWR is intended to offset a portion of the mine’s
consumptive groundwater use. As the NCWR would be used for transfer of water between Sheep
Creek and other streams, discharges from the NCWR would not require coverage under an
MPDES permit (ARM 17.30.1310(1)(g) and 40 CFR 122.3(i)).The measures spelled out in the
new high season flow surface water beneficial use permit and six change applications would be
used to mitigate potential adverse impacts from the consumptive use of groundwater in the
mining and milling process and to mitigate potential indirect impacts to wetlands.
Potential impacts due to the diversion of stream flow to fill the NCWR would be nominal, as the
majority of the diversion would occur under a new water right limited to May through July and
only when stream flow is in excess of all existing water rights and instream flow requirements
(84 cfs). Any diversions during other months would be based on using existing leased water
rights along Sheep Creek that are currently being put to beneficial use (pending review and
approval by the DNRC). Water diversion would be limited to the irrigation period of the year
when water is available and leased water rights permit water withdrawal.
Dewatering Associated with Underground Mine Operations
Drawdown caused by dewatering (especially in the upper HSUs) would capture water that would
otherwise ultimately report to surface water. This capture would result in decreasing the base
flow and impacts in downgradient surface water resources. As described in Section 3.4.3.2,
Proposed Action in Groundwater Hydrology, model simulations show that the greatest rate of
mine dewatering drawing from the shallow groundwater hydrostratigraphic units (groundwater in
shallow bedrock and in the alluvium) would occur in Year 4 and would correspond to the initial
mining stage when the model predicts the highest inflow to the mine workings. As Figure 3.4-10
shows, the 10-foot drawdown contour would extend into the Black Butte Creek watershed, and
to the north close to Coon Creek. The maximum model-computed drawdown of the water table is
approximately 290 feet in model layer 1. However, the 10-foot drawdown contour only extends
into a small portion of the Sheep Creek alluvial groundwater system along the margin of Sheep
Creek Meadows between the upland bedrock area and Coon Creek (Hydrometrics, Inc. 2016b).
The predictive model simulations estimated the following impacts of mine dewatering on base
flow in the nearby creeks:
•

Moose Creek (shown on Figure 3.5-2 north of SW-1): Model simulations show no
measurable change in stream flow in Moose Creek from mine dewatering.

•

Black Butte Creek (shown on Figure 3.5-2 southwest of SW-1): The estimated steady state
base flow at the mouth of Black Butte Creek ranges from 2.6 to 3.2 cfs. The model
simulations show a decrease of approximately 0.1 cfs (i.e., 3 to 4 percent of steady state base
flow) in Black Butte Creek. The decrease starts to occur in Year 2 and reaches its peak in
Year 4.
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•

Coon Creek (shown at the center of Figure 3.5-2): The mine dewatering simulations show a
reduction of 0.12 cfs in the lower reach of Coon Creek. The total reduction in Coon Creek is
estimated to be approximately 70 percent of the steady state base flow observed in the stream
(0.2 cfs at the confluence with Sheep Creek). Water from the NCWR would be pumped into
the headwaters of Coon Creek to augment flows within 15 percent of the average monthly
flow (Hydrometrics, Inc. 2018c). Additionally, Coon Creek is often fully diverted during the
irrigation season and frozen during the winter months. The Proponent has an agreement with
the water right holder for Coon Creek to utilize the water right if necessary (change in water
use would be dependent on approval by the DNRC). Based on these factors, and pending the
approval by the DNRC, the reduction in flow to Coon Creek itself would not have a
substantive impact on water resources in the area.

•

Sheep Creek: The Sheep Creek watershed upstream of SW-1 has the highest potential to
incur dewatering impacts, as it is the closest to the Project of any of the streams except Coon
Creek. Sheep Creek has an estimated average base flow of 15.3 cfs. Model simulations at the
end of mining show a decrease in the groundwater flow to Sheep Creek from the model
domain of 0.35 cfs (157 gpm). The simulated depletion is approximately 2 percent of the
total base flow in Sheep Creek at this location upstream of SW-1. Predicted depletion of
0.35 cfs (157 gpm) is less than the quantity of water that would be returned to Sheep Creek
alluvium through the UIG, which would be an average of 530 gpm from the WTP (from
October through June). When the UIG is not likely to be in operation (July through
September), the decrease in stream flow would be less than the limit established in nondegradation rules. Under the rare 7Q10 low flow conditions, Sheep Creek flow is calculated
to be 5.67 cfs (2,545 gpm). In those conditions, non-degradation rules limit a decrease in
flow to less than 255 gpm. The predicted decrease in flow (157 gpm) does not account for
additions to base flow from seepage from the NCWR. If necessary to maintain flow in Sheep
Creek, the Proponent may also discharge water diverted to the NCWR from Sheep Creek
during high flow conditions back to Sheep Creek via the wet well during other months.

Simulated stream depletions resulting from groundwater drawdown during mine dewatering for
all streams in the assessment area, with the exception of Coon Creek, are within 10 percent of the
measured base flows and, therefore, are expected to be nominal (Tintina 2017). For Coon Creek,
a reduction of approximately 70 percent is estimated. To mitigate this reduction in Coon Creek
flow, water would be pumped into the headwaters to maintain flows within 15 percent of the
average monthly flow, and pending approval by the DNRC, an agreement with the water right
holder for Coon Creek to obtain the water right would be utilized. As required in closed basins
by the DNRC, the water rights mitigation plan would offset all the stream depletion in Sheep
Creek (and Black Butte Creek if necessary) by mitigating flows via groundwater at a rate equal
to the consumptive use of the Project (Tintina 2017).
Operation of the Underground Infiltration Gallery
Contributions of treated water back to the groundwater system would have a secondary impact
on surface water. Water not used in the milling or mining process would be treated and
discharged back to the groundwater system through an alluvial UIG. The alluvial UIG would be
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located in non-wetland areas beneath the floodplain of Sheep Creek southwest of Strawberry
Butte. The capacity and designed usage of the UIG is detailed in Section 3.4.3.2.
It is unlikely that operating the UIG would result in any negative secondary impacts on surface
water quantity. Instead, it would partially compensate for the potential loss of base flow in
Sheep Creek.
Impact Assessment
The combined impacts on surface water quantity based on the Proposed Action outlined in the
Project description of this document are expected to be minor:
•

Minimal surface disturbance would result in insignificant impacts on surface runoff.

•

Diversion of water to the NCWR, other than during peak spring runoff (Sheep Creek flow in
excess of 84 cfs), falls within existing leased water rights (pending review and approval of
the DNRC).

•

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, with
the total reduction in Coon Creek estimated to be approximately 70 percent of the steady
state base flow. Impacts to Coon Creek would be mitigated by pumping water from the
NCWR into the headwaters of Coon Creek to augment flows within 15 percent of the
average monthly flow (Hydrometrics, Inc. 2018c). Nominal impacts are expected for Black
Butte Creek, with a predicted reduction of 3 to 4 percent of steady state base flow. The
Proponent has proposed to DRNC that some water from the NCWR also be routed to Black
Butte Creek to offset the predicted stream flow depletion. No other creeks are present within
the area of a 10-foot drawdown of the water table, as computed by the groundwater model.

A summary of the Project’s impact on surface water quantity is presented in Table 3.5-4.
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Table 3.5-4
Project’s Potential Consequences Regarding Surface Water Quantity

Mine
Production
Post-Mine Period (Mine Closure
(Phase III;
and Post-Closure; Phase IV)
Project
Years 5–15)

Mine Construction (Phases I
and II; Project Years 1–4)

Project Phases

Project Facilities/Activities
Surface disturbance affecting runoff
Diversion of stream flow to the NCWR

Mine dewatering

Underground infiltration gallery
Surface disturbance affecting runoff
Diversion of stream flow to the NCWR
Mine dewatering
Underground infiltration gallery
Surface disturbance affecting runoff
Diversion of stream flow to the NCWR

Mine dewatering

Underground infiltration gallery

Notes
Surface disturbance is less than 1% of local watershed area. BMPs and the
relatively small percentage of the total area (<1%) of stream and wetland
features would be impacted through surface disturbance during construction.
Based on existing leased water rights along Sheep Creek (pending review
and approval by the DNRC).
Simulated base flow depletion for all streams except Coon Creek is less than
10% and therefore is expected to be nominal. Coon Creek base flow
reduction would be offset with water from the NCWR and through an
agreement with the water rights holder to utilize the water rights (pending
approval with the DNRC).
Partially compensates for the potential loss of base flow in Sheep Creek.
Surface disturbance is less than 1% of local watershed area.
Based on existing leased water rights along Sheep Creek.
Simulated base flow depletion is less than 10% and therefore is expected to
be nominal.
Partially compensates for the potential loss of base flow in Sheep Creek.
Surface disturbance is less than 1% of local watershed area.
Based on existing leased water rights along Sheep Creek and a new water
right limited to high flow conditions. The NCWR would be used for
mitigation of residual depletion in surface waters for approximately 20 years
after the end of mine dewatering.
Base flow depletion is expected to cease within 2 years after dewatering
stops. Where required, base flow reduction would be offset with water from
the NCWR. The NCWR would be used for mitigation of residual depletion
in surface waters for approximately 20 years after the end of mine
dewatering.
No discharge to UIG after underground mine is closed and water treatment
no longer necessary.

BMP = best management practice; DNRC = Montana Department of Natural Resources and Conservation; NCWR = Non-Contact Water Reservoir;
UIG = Underground Infiltration Gallery
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Smith River Assessment
The Smith River is located approximately 19 river miles downstream of the Project and is the
receiving waters for Sheep Creek. Two active USGS gaging stations (USGS 06076690 and
06077200) are located upstream and downstream of the confluence with Sheep Creek. Average
monthly flows at the upstream station (06076690) range from 18 to 3,200 cfs, and downstream
of Sheep Creek (06077200), they range from 30 to 3,800 cfs (Hydrometrics, Inc. 2017a). The
percentage of flow that Sheep Creek contributes to the Smith River cannot be directly quantified
using the two USGS stations, as another tributary discharges between them (Eagle Creek). An
inactive USGS station 06077000 (data from 1941 to 1972) on Sheep Creek upstream of the
Project reported monthly average flows ranging from 9 to 115 cfs, which provides an
approximation of the flow in Sheep Creek near the Project relative to the Smith River upstream
of the confluence (from 30 percent during base flow periods to 4 percent during high-flow
periods). Several tributaries merge with Sheep Creek downstream from the Project site, before its
confluence with the Smith River (e.g., Coon Creek, Moose Creek, Indian Creek, Cameron Creek,
Calf Creek, and Black Butte Creek).
The contributions of Sheep Creek to the Smith River provide the context to understand how
impacts of the Proposed Action may translate downstream. As discussed in the previous section,
based on the Proposed Action description, impacts on surface water quantity in Sheep Creek are
expected to be minor, and therefore potential impacts on water quantity in the Smith River would
be insignificant. The Smith River is included in DEQ’s 303(d) list of impaired streams for flow
regime modification due to agricultural irrigation, from the North and South Forks to the mouth
at the Missouri River. Those activities which impact surface water quantity are not associated
with the Project and are likely to continue in the future.
Agency Modified Alternative
The modifications identified in the AMA would result in impacts similar to those described for
the Proposed Action. Modifications to the Proposed Action include an additional backfill of mine
workings component. Additional backfill of the mine workings with low hydraulic conductivity
material would help prevent air and groundwater flow within certain mine workings. Hydraulic
simulations in the predictive groundwater models showed that if grouting of the declines was
implemented (Proposed Action) there would not be any reduction in the impacts to steady state
base flow in the larger watersheds and the depletion of base flow in Coon Creek would be
reduced by only 4 gpm through reducing drawdown in the alluvium. Similarly, the additional
backfill of mine workings would be expected to have a positive but very minimal impact on base
flow reduction.
Smith River Assessment
The impacts of the AMA on water quantity in the Smith River would be the same as described
for the Proposed Action. As described previously based on the Proposed Action description,
impacts on surface water quantity in Sheep Creek are expected to be minor, and therefore
potential impacts on water quantity in the Smith River would be negligible.
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Surface Water Quality and Temperature

No Action Alternative
The No Action Alternative would not introduce additional loads to receiving surface waters
compared to baseline conditions. No impacts on surface water quality are anticipated. However,
the baseline impacts to water quality noted in Section 3.5.2.2 are anticipated to continue.
Proposed Action
The Proponent has used hydro-geochemical monitoring, hydrogeological modeling, and
geochemical testing data to design its underground workings, temporary WRS pad, CTF, PWP,
CWP, WTP, and TWSP to minimize potential impacts on water quality. Apart from groundwater
in the underground workings at the end of the closure phase, water from all facilities would be
collected and treated to meet non-degradation criteria prior to discharge (Hydrometrics,
Inc. 2016c).
The Proponent has developed water quality model predictions for key facilities during operations
and at closure (Enviromin 2017a, which is included as Appendix N of the MOP Application
[Tintina 2017]). Models predict future water quality and calculate uncertainty based on
sensitivity analyses for the four locations discussed below.
•

Underground workings: Water quality is predicted at Year 6 of mining operations and again
under post-closure conditions, when the water table has recovered to near pre-mining
conditions (Section 3.4).

•

WRS: Seepage from the WRS would be collected and transported to the CWP. Water quality
is predicted at the end of Year 2, at the beginning of dismantling the WRS pad that would
provide material for the tailing impoundment interior protective layer and interior basin drain
system on top of a liner.

•

CTF: No process water is to be discharged, but it may be routed to a separate WTP circuit
from which it reports back to the mill circuit as make-up water. Water quality is predicted for
Year 6 of tailings production and at the start of closure, before placing the cover designed to
eliminate subsequent infiltration and seepage.

•

PWP: Updated water quality predictions were generated for the PWP, based on CTF and
RO brine predictions in Year 6 of production.

As part of mine operations, the Proponent anticipates discharging water seasonally from the
WTP and/or TWSP via the UIG, which would flow into a segment of Sheep Creek after being
discharged to the adjacent alluvial groundwater system. The discharge would be governed by an
MPDES permit. Therefore, the Proponent has developed predictions regarding potential thermal
effects resulting from the UIG discharge on Sheep Creek. Montana administrative rules
applicable to B1 classified streams such as Sheep Creek restrict temperature changes to a 1 ℉
maximum increase above naturally occurring water temperatures, and a 2 ℉ decrease below
naturally occurring water temperatures.
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Water Quality Model Methods and Results
To develop a mass-load calculation of water quality for each facility under base case and
sensitivity scenarios, the operational plans described in Section 3 of the MOP Application
(Tintina 2017) were combined with the following data:
•

Groundwater quality data (Hydrometrics, Inc. 2017a), which are included as Appendix B of
the MOP Application (Tintina 2017);

•

Geochemical test results (Enviromin 2017b), which are included as Appendix D of the MOP
Application (Tintina 2017);

•

Hydrogeological modeling results (Hydrometrics, Inc. 2016b), which are included as
Appendix M of the MOP Application (Tintina 2017); and

•

Water treatment design data (Amec Foster Wheeler 2017), which are included as
Appendix V of the MOP Application (Tintina 2017).

These data are described in detail in Appendix N (Enviromin 2017a) of the MOP Application
(Tintina 2017). Conceptual models, assumptions, and modeling details unique to each of the four
models are described in the following sections including the model results.
Underground Mine
The access tunnels, decline, access drifts, and stope workings would transect various rock types
in the subsurface, as shown in Figure 3.4-5 (Section 3.4 of the EIS, Groundwater Hydrology)
and in Figure 3.6-3 (Section 3.6 of the EIS, Geology & Geochemistry). Detailed modeling
methods and results are provided in Section 4 of Appendix N (Enviromin 2017a) of the MOP
Application (Tintina 2017). To be consistent with groundwater flow data (Hydrometrics, Inc.
2017a), the underground model was divided into seven HSUs as shown in Figure 3.4-6 (Section
3.4 of the EIS, Groundwater Hydrology) and Figure 3.6-3 (Section 3.6 of the EIS, Geology &
Geochemistry). Mine water would be collected during dewatering operations for treatment, so
the predicted chemistry after closure is the most important from an environmental perspective
because water from the underground workings would no longer be treated. Each of the units was
assigned a total flow, a surface area (based on operational plans), and a rock type that correlates
with kinetic test data. For the model, each unit can be conceptually viewed as a large kinetic test
and scaled based on surface area and flow rate. Further detail is provided in Section 4.3.3 of
Appendix N (Enviromin 2017a) of the MOP Application (Tintina 2017). The mixed solution
incorporated inflow from all seven units and was allowed to reach geochemical equilibrium,
using the USGS PHREEQC 2 software to calculate mineral precipitation and metal sorption, with
an analytical model of metal attenuation by sulfides in the exposed bedrock (Parkhurst and
Appelo 1999). Removal of solutes via mineral precipitation and sorption allows calculation of
final water quality for the mine sump, which is then collected for treatment to meet water quality
standards and non-degradation criteria (Hydrometrics, Inc. 2016c).

2

Original acronym was defined as: pH-REdox-EQuilibrium, written in the C programming language. The program is a widely
used public-domain geochemical modelling software available from the USGS.
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Model predictions for underground water are described in detail in Appendix N (Enviromin
2017a) of the MOP Application (Tintina 2017). Operational exceedances of DEQ groundwater
quality standards were identified to include nitrate, uranium, strontium, and thallium. However,
because all water would be collected for treatment to meet groundwater and surface water nondegradation criteria, the identified operational exceedances would not affect downgradient water.
A TWSP would be in place to store WTP effluent during periods when total nitrogen in the
treated water (estimated to be 0.57 mg/L) exceeds non-degradation effluent limits (0.097 mg/L).
The total nitrogen effluent limit is only in effect 3 months per year (July 1 to September 30).
During that time period, treated water from the WTP would be pumped through a 6-inch
(150 mm) diameter HDPE pipeline to the TWSP. Water would be stored in the TWSP until the
total nitrogen effluent limit is no longer in effect, and then it would be pumped back to the WTP
via a 6-inch (150mm) diameter HDPE pipeline, where it would be mixed with the WTP effluent.
The blended water would be sampled prior to being discharged to the alluvial UIG per the
MPDES permit (Zieg et al. 2018).
At mine closure, much of the underground workings would be backfilled and the open portions
of the workings would be flooded with unbuffered RO permeate (treated water), to dissolve and
rinse soluble minerals from mine surfaces. This contact water would then be pumped out of the
mine and treated at the WTP, and additional RO permeate would be injected into the mine again.
Non-degradation criteria within the underground workings openings are expected to be achieved
after repeated flooding/rinsing, which is conservatively estimated to take between six to ten
cycles. Until that time (estimated to take 7 to 13 months), water from the underground workings
would continue to be captured and treated. Treatment of water from the underground mine would
likely occur late in the closure phase. The total closure period (during which the months of
rinsing would occur) is 2 to 4 years. Upon confirmation that the quality of contact groundwater
meets the proposed groundwater non-degradation criteria, the contact water would no longer be
pumped and treated, and the WTP would shut down as part of the post-closure phase
(Hydrometrics, Inc. 2016c). At that time, all inflow to the workings would consist of
groundwater recovering to pre-mining elevations, and the workings would remain flooded.
The predicted post-closure underground water quality is presented in Table 3.5-5 (from
Appendix N [Enviromin 2017a] of the MOP Application [Tintina 2017]). Compared to
operations, higher pH (6.79), slightly lower alkalinity (145 mg/L), sulfate (120 mg/L), and metal
concentrations are predicted in post-closure, as sulfide oxidation would be inhibited in the
flooded workings. The predicted changes to water quality after closure (see Table 3.5-5) are
minor relative to background water quality (pH of 6.97, with alkalinity of 193 mg/L and sulfate
of 111 mg/L). Only thallium would be dissolved in contact groundwater at concentrations
exceeding DEQ Groundwater Standards by a factor of two, but dissolved thallium would be at
concentrations below the estimated groundwater non-degradation criteria (Hydrometrics, Inc.
2016c).
The post-closure contact groundwater would be unlikely to affect surface water quality. Such
contact groundwater would be subject to mixing and retardation, while migrating via shallow
groundwater system toward surficial environments (see discussion in Section 3.4.3).
Figure 3.4-8 included in Section 3.4, Groundwater Hydrology, provides an indication of the
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magnitude of mixing with other waters that the contact water would undergo (the rates of
groundwater flow within the mine footprint: 0.4 gpm contact water, 90 gpm shallow bedrock
groundwater, 200 gpm alluvial aquifer groundwater, and 6,700 gpm Sheep Creek base flow).
The combined flow rate of potential contact water from the Proposed Action is expected to be
less than about 3 gpm. If 3 gpm of the contact water were to completely mix with Ynl A
groundwater, the likely result would be a 30:1 dilution of the COCs present in the Project contact
water. Furthermore, complete mixing of the contact water with Sheep Creek surface water would
dilute the original COC concentrations by a factor of 2,200 or more (also see Section 3.4.3.2).
The limited variation between the base case and sensitivity scenarios reflects the robust design
and plan for management of the underground workings, including the following:
•

Open stope areas would be limited through concurrent backfilling with a low transmissivity
material;

•

Water would be treated during operations and closure;

•

Lower workings would be flooded with RO treated water at closure; and

•

Upper and lower workings would be isolated using hydraulic plugs.

These measures serve to reduce the impact of flushed oxidation products as the underground
mine is flooded.
Table 3.5-5
Model Predictions for Underground Water Quality after Closure
Underground model
predictions at closure, after
PHREEQC

pH
Aluminum
Alkalinity
Arsenic
Barium
Beryllium
Calcium
Cadmium
Chloride
Chromium
Copper
Fluoride
Iron
Mercury

February 2020

s.u.
mg/L
mg/L CaCO3
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Groundwater
Estimated
Groundwater NonProposed Agency Modified Standards (MT
Action
Alternative
DEQ-7)
degradation Criteria
6.79
6.8 NAa
6.0-7.8
0.016
0.015 NA
0.058
a
145
144 NA
NA
0
0
0.01
0.064
0.0163
0.0168
1
0.1928
b
0.0003
0.0002 NA
0.00095
68
65 NA
NA
0.000042
0.000042
0.005
0.0008
a
1.8
1.7 NA
NA
0.0005
0.00049
0.1
0.025
0.0002
0.0002
1.3
0.197
0.38
0.37
4
1.2
b
0
0 NA
NA
0.000006
0.000006
0.002
0.00001
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Underground model
predictions at closure, after
PHREEQC

Potassium mg/L
Magnesium mg/L
Manganese mg/L
mg/L as N
Nitrate
mg/L
Sodium
mg/L
Nickel
Phosphorus mg/L
mg/L
Lead
mg/L
Sulfate
Antimony mg/L
Selenium mg/L
mg/L
Silicon
Strontium mg/L
Thallium mg/L
Uranium mg/L
mg/L
Zinc

Groundwater
Estimated
Groundwater NonProposed Agency Modified Standards (MT
Action
Alternative
DEQ-7)
degradation Criteria
3.4
3 NA
NA
21.5
22 NA
NA
b
0.054
0.053 NA
NA
3.3
3.3
10
7.5
5
4.8 NA
NA
0.0053
0.005
0.1
0.025
0.001
0.001 NA
NA
0.00001
0.00001
0.015
0.0028
b
b
120
115 NA
250
0.0019
0.0015
0.006
0.002
0.001
0.0009
0.05
0.0085
1.55
1.55 NA
NA
2.2
2.1
4
6.48
0.0037
0.0037
0.002
0.0039
0.00507
0.00504
0.03
0.008
0.02
0.018
2
0.317

CaCO3 = calcium carbonate; DEQ = Department of Environmental Quality; mg/L = milligrams per liter; MT =
Montana; N = nitrogen; NA = not applicable; pH = potential hydrogen; PHREEQC = geochemical modelling
software–pH-REdox-EQuilibrium in the C programming language; s.u. = standard unit
Notes:
a narrative standards may exist
b secondary standard
Prediction of endpoint, not based on modeling.

Waste Rock Storage Facility
Waste rock would be stockpiled at the temporary WRS facility for approximately 2 years before
it can be co-disposed with tailings in the CTF. The waste rock has some potential for acid
generation and metal leaching (Appendix D [Enviromin 2017b] of the MOP Application
[Tintina 2017]). A liner would collect all seepage from the WRS facility and discharge to an
outlet pipe on the south edge of the WRS pad.
Water quality predictions for the WRS at Year 2 of mining were based on precipitation inflow
rates into the stockpile and steady-state seepage estimates from the HELP model (Section
3.4.1.6). The predicted flow rate (0.9 gpm) is very low in relation to the size of the WRS facility,
so it is unreasonable to assume that all of the waste rock surfaces would be saturated or exposed
to infiltration. Using data from humidity cell tests, the most probable chemical and physical
properties of the waste rock were used to predict water quality for the “base case”. Modeling
incorporated calculations for the surface area and mass of the rock that could react with
infiltrating water. The base case scenario is considered to be a conservative estimate because the
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humidity cell test data were obtained from samples with higher surface areas and higher
water:rock ratios than what would be encountered in the WRS.
The base case water quality in Year 2 of mining is predicted to be moderately acidic (pH 5.80)
and high in sulfate (2,212 mg/L), with some elevated metals (see Table 3.5-6). Sensitivity
analyses were conducted to evaluate other hypothetical scenarios in which the changes to the
model’s numeric inputs may be interpreted a few ways. The scenario that doubled the mass of
reactive rock also represents the effects from doubling the reactive surface area, increasing the
amount of infiltration, or decreasing the assumed porosity. The scenario that halved the mass of
reactive rock also represents the effects from halving the reactive surface area, decreasing the
amount of infiltration, or increasing the assumed porosity.
Table 3.5-6
Year 2 Results for Waste Rock Storage Facility
Model Predictions for WRS at Year 2
Model Sensitivities
Groundwater
Reactive Mass
Reactive Mass Halved Standards
Doubled (e.g., 1-year
(e.g., 3-month
(MT DEQ-7)
infiltration OR double infiltration OR half
surface area OR 20%
surface area
porosity)
OR 80% porosity)

Base Case

pH

s.u.

Aluminum mg/L
mg/L
Alkalinity CaCO3

5.80

5.48

6.10

NAa

0.065

0.172

0.008

NA

24

48

12

NAb

Arsenic

mg/L

0.0038

0.0075

0.0019

0.01

Barium

mg/L

0.0022

0.0018

0.0031

1

Beryllium

mg/L

0.0011

0.0022

0.0006

0.004

Calcium

mg/L

333

417

167

NA

Cadmium

mg/L

0.00031

0.00061

0.00015

0.00500

Chloride

mg/L

5

9.86

2.47

NAa

Chromium mg/L

0.014

0.028

0.006

0.1

Copper

mg/L

0.032

0.065

0.016

1.3

Fluoride

mg/L

1.43

2.51

0.71

4

Iron

mg/L

0.0026

0.0018

0.0043

NAb

Mercury

mg/L

0.0010

0.0020

0.0005

0.0020

Potassium mg/L

30

60

15

NA

Magnesium mg/L

407

748

237

NA

Manganese mg/L

3.4

6.7

1.7

NAb
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Model Predictions for WRS at Year 2
Model Sensitivities

Base Case

Nitrate

mg/L as
N

Sodium
Nickel

Groundwater
Reactive Mass
Reactive Mass Halved Standards
Doubled (e.g., 1-year
(e.g., 3-month
(MT DEQ-7)
infiltration OR double infiltration OR half
surface area OR 20%
surface area
porosity)
OR 80% porosity)

344

344

344

10

mg/L

12

24.3

6.1

NA

mg/L

0.072

0.144

0.036

0.1

Phosphorus mg/L

0.008

0.014

0.004

NA

Lead

mg/L

0.0034

0.0068

0.0017

0.0150

Sulfate

mg/L

2212

3811

1111

NAb

Antimony

mg/L

0.0022

0.0044

0.0011

0.006

Selenium
Silicon

mg/L

0.009

0.017

0.004

0.05

mg/L

0.62

1.13

0.31

NA

Strontium mg/L

12.0

9.9

10.5

4

Thallium

mg/L

0.083

0.165

0.041

0.002

Uranium

mg/L

0.0012

0.0025

0.0006

0.03

Zinc

mg/L

0.021

0.042

0.011

2

Source: Enviromin 2017a
CaCO3 = calcium carbonate; DEQ = Department of Environmental Quality; mg/L = milligrams per liter; MT =
Montana; N = nitrogen; NA = not applicable; pH = potential hydrogen; s.u. = standard units; WRS = Waste Rock
Storage
Notes:
a
narrative standards may exist
b
secondary standard
Prediction of endpoint, not based on modeling
Supersaturated phases in base case: alunite, barite, celestite, jarosite
Results include precipitation of supersaturated phases and sorption.

Mineral solubility limits were also considered for the base case and the sensitivity analysis
scenarios, with the understanding that if particular solutes increase beyond the solubility limit,
minerals would precipitate from the water and result in decreased solute concentrations.
Precipitation of alunite (KAl3(SO4)2(OH)6), barite (BaSO4), celestite (SrSO4), and jarosite
(KFe3+3(OH)6(SO4)2) are predicted, but with no further solute sorption assumed due to lack of
ferrihydrite precipitation. Sensitivity analyses show that the model is sensitive to the rock-towater ratio and surface area (reactive mass) assumptions that influence predicted water quality.
The model scenario with double the reactive mass predicts a slightly lower pH of 5.48 and a
higher sulfate concentration of 3,811 mg/L. In contrast, the model scenario with half the reactive
mass predicts a pH of 6.10 and a sulfate concentration of 1,111 mg/L.

February 2020

3.5-24

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

During operation of the WRS, the seepage collected on the liner would discharge to an outlet
pipe on the south edge of the WRS pad and would be conveyed for water treatment. The WRS
would be removed prior to Year 3, with the waste rock being co-disposed with tailings in the
CTF; hence, no closure evaluation was needed past this Project year.
Cemented Tailings Facility
As described above, the Proposed Action includes placing cemented paste tailings (0.5 to
2 percent cement) together with waste rock into a double-lined CTF. The conceptual design of
the CTF is presented on Figure 4.20 of the MOP Application (Tintina 2017).
The use of cemented paste tailings in a surface tailings facility provides mitigation against
surface water impacts on the environment because:
•

Cemented paste tailings are a stable, non-flowable (after placement), low-strength solid when
consolidated. This precludes the risk of liquefaction or widespread release of tailings in
response to impoundment failure or seismic events;

•

Cemented paste tailings establish a 1-2o slope towards the sump, allowing for internal
drainage to the CTF sump; and

•

Cemented paste properties provide extremely low hydraulic conductivity to tailings on the
facility (water flows through at a rate of about 1.6 x 10-6 centimeters per second which is less
than 0.05 feet per day).

All mined waste rock would be encapsulated in cemented paste tailings in the lined CTF
impoundment, because each of the waste rock units has some, if not significant, potential to
generate acid or release concentrations of metals in excess of groundwater quality standards.
Furthermore, for MPDES compliance, all water from the CTF and PWP would be recycled in the
milling circuit rather than discharged (except that precipitation on the PWP in excess of a
10-year 24-hour storm event may be treated and discharged in order to maintain the water
balance, in accordance with Federal Effluent Limitation Guidelines). Potential for impacts on
surface and groundwater is therefore low.
Although water would not be stored on the facility, rain and snow would react with the
weathered cemented tailing surface, dissolving oxidation products including acidity, sulfate, and
metals. This water would mix with water produced during consolidation of cemented paste
tailings and react with the deposited waste rock, the ramp, and the rock drain prior to collecting
in the wet well sump. Geochemical source terms and modeling assumptions are detailed in
Appendix N (Enviromin 2017a) of the MOP Application (Tintina 2017).
Like the WRS modeling described above, the most probable chemical and physical properties for
tailings and waste rock in the CTF were used to predict water quality under the Proposed Action
as the “base case”. For the CTF, water quality predicted for the base case at Year 6 of mining is
acidic (pH 4.13) with 765 mg/L sulfate and elevated metal concentrations (see Table 3.5-7).
More acidity and metals are contributed by the surface of cemented tailings than from the codeposited waste rock or access ramp/rock drain, while most sulfate comes from the wet paste and
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the waste rock contribution. The minerals predicted by PHREEQC to precipitate during
operations include alunite, barite, jarosite, and quartz.
Table 3.5-7
Predicted Water Quality in the Cemented Tailing Facility Sump at Year 6, Including
Sensitivity Analyses
Model Predictions for CTF at Year 6 of Mining
Model Sensitivities

Groundwater
4% binder Standards
Waste Rock Paste Cement Paste Cement
(MT DEQ-7)
Paste
Surface Area Surface Area Surface Area
Cement
Doubled
Doubled
Halved
Surface

Base
Case

pH

s.u.

Aluminum

mg/L
mg/L
CaCO

4.13

4.11

3.80

4.38

5.28

NAa

17.73

16.18

38.26

4.80

0.08

NA

97

92

92

86

111

NAa

Alkalinity

3

Arsenic

mg/L

0.031

0.033

0.048

0.016

0.017

0.01

Barium

mg/L

0.004

0.003

0.003

0.005

0.015

1

Beryllium

mg/L

0.0051

0.0051

0.0102

0.0026

0.0008

0.004

Calcium

mg/L

132

137

246

75

42

NA

Cadmium

mg/L

0.00141

0.00142

0.00281

0.00071

0.00005

0.0050

Chloride

mg/L

34.3

34.3

38.0

32.4

31.7

NAa

Chromium mg/L

0.012

0.013

0.023

0.007

0.006

0.1

Copper

mg/L

61.3

0.0

121.8

31.0

0.7

1.3

Fluoride

mg/L

0.68

0.73

1.24

0.40

0.24

4

Iron

mg/L

0.573

0.463

1.955

0.497

0.022

NAb

Mercury

mg/L

0.000127

0.000141

0.000240

0.000071

0.000066

0.002000

Potassium

mg/L

0.00003

0.00005

0.00000

0.00004

3.46125

NA

Magnesium mg/L

95

100

148

68

2

NA

Manganese mg/L
mg/L
as N
Nitrate

2.68

2.73

5.30

1.36

0.06

NAb

34.4

34.4

34.4

34.4

34.4

10

Sodium

mg/L

13

13.6

15.9

12.1

12.6

NA

Nickel

mg/L

8.5

8.5

17.1

4.3

0.0

0.1

Phosphorus mg/L

0.26

0.26

0.50

0.05

0.02

NA

Lead

mg/L

0.027

0.028

0.030

0.025

0.025

0.015

Sulfate

mg/L

765

797

1481

406

97

NAb

Antimony

mg/L

0.015

0.015

0.016

0.014

0.014

0.006
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Model Predictions for CTF at Year 6 of Mining
Model Sensitivities

Base
Case

Groundwater
4% binder Standards
Waste Rock Paste Cement Paste Cement
(MT DEQ-7)
Paste
Surface Area Surface Area Surface Area
Cement
Doubled
Doubled
Halved
Surface

Selenium

mg/L

0.003

0.003

0.005

0.002

0.001

0.050

Silicon

mg/L

0.001

1.142

1.129

0.74

0.12

NA

Strontium

mg/L

2.62

2.92

4.67

1.59

0.86

4

Thallium

mg/L

0.016

0.017

0.030

0.009

0.003

0.002

Uranium

mg/L

0.019

0.015

0.021

0.008

0.003

0.03

Zinc

mg/L

0.826

0.826

1.650

0.413

0.010

2

Source: Enviromin 2017a
CaCO3 = calcium carbonate; CTF = Cemented Tailings Facility; DEQ = Department of Environmental Quality;
mg/L = milligrams per liter; MT = Montana; N = nitrogen; NA = not applicable; pH = potential hydrogen; s.u. =
standard units
Notes:
a
narrative standards may exist
b
secondary standard
Estimate - most nitrate removed by flotation
Supersaturated phases in base case: alunite, barite, jarosite, quartz
Results include precipitation of supersaturated phases.

Sensitivity analyses were conducted to evaluate other hypothetical scenarios in which the
changes to the model’s numeric inputs were used to represent changes to the surface area of codisposed waste rock, the surface area of cemented paste tailings, and doubling the binder content
of the cemented paste (from 2 percent up to 4 percent). Water quality predictions for the CTF are
sensitive to the calculated surface area, implying that the surface area should be managed to limit
weathering through frequent placement of fresh lifts of paste tailings. Cemented paste would be
discharged into the facility in thin lifts with the upper surface of these lifts being exposed for up
to 30 days (average range 7 to 15 days) before a new lift is deposited over the top. Higher
concentrations of cement (e.g., 4 percent) could be used to reduce disaggregation of the surface if
a delay in operations prevents frequent placement of fresh lifts. The drain should also be
designed to avoid plugging with secondary minerals. However, the drain is unlikely to be fully
saturated with the predicted flow of seepage, leaving multiple paths for water flow.
The CTF foundation drain system has the following three components:
•

Drains on the CTF Basin Floor;

•

Drains beneath CTF Embankments (areas of fill); and

•

Outlet drain to the foundation drain collection pond.

The foundation drain collection pond is a small facility requiring only a 0.7 acre construction
footprint and is located at the downstream toe of the CTF embankment (Figure 3.35 of the MOP
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Application [Tintina 2017]). Collected water would be pumped directly to the WTP or
alternatively transferred to the PWP as shown in Figure 3.43 of the MOP Application
(Tintina 2017).
The CTF closure model accounts for the increased surface area of the cemented paste and
removes the contribution from dewatered paste. However, the Proponent plans to seal the entire
CTF upon closure. The CTF would be covered with a welded HDPE cover, followed by regraded
fill, subsoil, topsoil (at a slope designed to preclude standing water), and revegetated. Covering
the CTF with subsoil and topsoil to support vegetation and contouring the CTF to preclude
standing water would minimize the amount of precipitation that infiltrates into the reclaimed
CTF. Eliminating long-term exposure to oxygen and water and precluding hydraulic head inside
the double-lined facility should eliminate seepage from the cemented tailings mass. This measure
is important for minimizing the risk of acid generation from material stored within the CTF.
The CTF wet well sump would continue to be pumped in closure until water can no longer be
effectively removed from the sump and minimum volume objectives are met. The time estimate
for the CTF sump pumping in closure is expected to be approximately 30 days since the CTF is
designed to contain mostly solids (e.g., cemented paste tailings and waste rock) and only minor
volumes of water. However, the pump and piping for dewatering the sump would remain in
place as necessary until agreement is reached with DEQ that it can be removed. The closure
predictions shown here thus represent water quality at the end of tailing production, prior to
cover placement, when the entire surface remains exposed to oxygen and water. After placement
of the cover, there would be no more water in the CTF. The mass loads for each input source are
shown with results in Table 3.5-8.
Table 3.5-8
Predicted Water Quality in the CTF Sump at Closure, Including Sensitivity Analyses
Model Predictions for CTF at Closure
Model Sensitivities
Base Case

Waste Rock
Paste
Paste Cement
Surface
Cement
Surface Area
Area
Surface Area
Doubled
Doubled
Halved

Groundwater
Standards
(MT DEQ-7)

4.95

4.95

4.65

5.25

NAa

0.020

0.020

0.039

0.010

NA

53

53

106

53

NAa

mg/L

0.0082

0.0086

0.0160

0.0043

0.01

Barium

mg/L

0.018

0.017

0.011

0.028

1

Beryllium

mg/L

0.0016

0.0016

0.0031

0.0008

0.004

Calcium

mg/L

54

54

108

27

NA

Cadmium

mg/L

0.000066

0.000067

0.000130

0.000033

0.005000

Chloride

mg/L

2.6

2.6

5.1

1.3

NAa

pH

s.u.

Aluminum

mg/L

Alkalinity

mg/L CaCO3

Arsenic
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Model Predictions for CTF at Closure
Model Sensitivities
Base Case

Waste Rock
Paste
Paste Cement
Surface
Cement
Surface Area
Area
Surface Area
Doubled
Doubled
Halved

Groundwater
Standards
(MT DEQ-7)

Chromium mg/L

0.010

0.01

0.020

0.005

0.1

Copper

mg/L

0.0056

0.0056

0.0111

0.0028

1.3

Fluoride

mg/L

0.27

0.29

0.53

0.14

4

Iron

mg/L

0.012

0.012

0.007

0.021

NAb

Mercury

mg/L

0.000111

0.000111

0.000223

0.000056

0.002000

Potassium

mg/L

4.2

4.4

8.30000

2.2

NA

Magnesium mg/L

0.9

1.3

0.7

7.4

NA

Manganese mg/L

0.018

0.018

0.03

0.009

NAb

Nitrate

mg/L as N

3.4

3.4

3.4

3.4

10

Sodium

mg/L

4.0

4.1

7.9

2.1

NA

Nickel

mg/L

0.019

0.019

0.037

0.009

0.1

Phosphorus mg/L

0.021

0.021

0.042

0.010

NA

Lead

mg/L

0.00047

0.00049

0.00092

0.00024

0.015

Sulfate

mg/L

90

93

177

46

NAb

Antimony

mg/L

0.0011

0.0011

0.0021

0.0006

0.006

Selenium

mg/L

0.0020

0.0021

0.0040

0.0011

0.050

Silicon

mg/L

0.11

0.12

0.22

0.06

NA

Strontium

mg/L

0.65

0.66

1.29

0.33

4

Thallium

mg/L

0.0022

0.0022

0.0044

0.0011

0.002

Uranium

mg/L

0.0011

0.0018

0.0015

0.0009

0.03

Zinc

mg/L

0.019

0.019

0.039

0.010

2

Source: Enviromin 2017a
CaCO3 = calcium carbonate; CTF = Cemented Tailings Facility; DEQ = Department of Environmental Quality;
mg/L = milligrams per liter; MT = Montana; N = nitrogen; NA = not applicable; pH = potential hydrogen; s.u. =
standard units
Notes:
a
narrative standards may exist
b
secondary standard
Estimate - most nitrate removed by flotation
Supersaturated phases in base case: barite, jarosite
Results include precipitation of supersaturated phases.
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At closure, following placement of a 4 percent binder cemented paste lift immediately prior to
cover placement, a more neutral solution (pH 4.95 s.u.) is predicted, with no exceedances of
groundwater standards for metals predicted for the base case following precipitation of barium
arsenate, barite, and jarosite (see Table 3.5-8). Limited exceedances of groundwater standards
for arsenic and thallium were predicted for the high surface area sensitivity scenario in closure.
As noted above, the CTF wet well sump would continue to be pumped in closure until water
could no longer be effectively removed from the sump, and minimum volume objectives are met.
The planned reclamation procedures (e.g., welded HDPE cover, revegetation) are not accounted
for in the model, which predicts water quality prior to use of the cover to eliminate infiltration.
The proposed reclamation would minimize the infiltration of water into the CTF after closure.
Process Water Pond Facility
All water from the CTF and some water from the WTP would report to the PWP where it would
mix with water from the mill (i.e., thickener overflow), direct precipitation, and run-on. In the
PWP model, solutions were mixed and the solution was equilibrated using PHREEQC.
Water quality predictions for the CTF facility and the RO brine from the WTP were used in the
PWP model. Process water chemistry and RO brine chemistry were provided in Appendix V
(Amec Foster Wheeler 2017) of the MOP Application (Tintina 2017). In addition to these
solutions, run-on, and direct precipitation (assumed to be deionized water) would be added and
water would be removed as evaporation. A combination of run-on, direct precipitation, and
evaporation add up to a net influx of 353,147 cubic feet per year of water, which dilutes the
system by only a small amount. The final mixed solution is equilibrated in PHREEQC to predict
the PWP chemistry.
The model predicts that the overall chemistry of the PWP is dominated by the thickener overflow
from the mill, which provides 93 percent of the flow. The predicted solution has a pH of 5.81,
moderate sulfate (903 mg/L), and elevated concentrations of nitrate and metals, including
arsenic, copper, nickel, lead, antimony, strontium and thallium (see Table 3.5-9). Mixing with
process water raises the alkalinity of the solution. PHREEQC modeling predicts that alunite,
barium arsenate, barite, and jarosite could form based on mineral solubility limits, with no
sorption of metals to ferrihydrite. These minerals would then settle out of the water column,
reducing the concentrations of some dissolved solutes. Predicted water quality in the PWP would
pose little acute threat to waterfowl that may land on the pond, precluding the need for netting to
limit avian access. Water contained within the PWP would not be discharged.
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Table 3.5-9
Predicted Water Quality in PWP at Year 6

5.81

NA

NA

Human
Health
Standard
Surface
Water (MT
DEQ-7)
NA

0.016

0.75

0.087

NA

NA

NA

NA

0.34

0.15

0.01

NA

NA

1

Model
Prediction of
PWP
s.u.

pH
Aluminum

a

mg/L

Aquatic Life
Standard

Aquatic Life
Standard

Acute (MT
DEQ-7)

Chronic (MT
DEQ-7)

Alkalinity

mg/L
CaCO3

Arsenic

mg/L

0.0330

mg/L

0.004

Beryllium

mg/L

0.0002

NA

NA

0.004

Calcium

mg/L

509

NA

NA

NA

Cadmium b

mg/L

0.00009

0.0074

0.0024

0.005

Chloride

mg/L

141

NA

NA

4

Chromium

mg/L

0.004

5.61

0.27

0.1

Copper b

mg/L

4.0

0.052

0.030

1.3

Fluoride

mg/L

0.55

NA

NA

4

Iron

mg/L

0.004

NA

1

NA

Mercury

mg/L

0.000011

0.0017

0.00091

0.00005

Potassium

mg/L

28

NA

NA

NA

Magnesium

mg/L

1

NA

NA

NA

Manganese

mg/L

0.1

NA

NA

NA

Nitrate

ppm as N

87

NA

NA

10

Sodium

mg/L

44

NA

NA

NA

Nickelb

mg/L

0.197

1.52

0.17

0.1

Phosphorus

mg/L

0.10

NA

NA

NA

Leadb

mg/L

0.092

0.48

0.019

0.015

Sulfate

mg/L

903

NA

NA

NA

Antimony

mg/L

0.023

NA

NA

0.0056

Selenium

mg/L

0.001

0.02

0.005

0.05

Silicon

mg/L

0.255

NA

NA

NA

Strontium

mg/L

4.22

NA

NA

4

Thallium
Uranium

mg/L

0.009

NA

NA

0.00024

mg/L

0.009

NA

NA

0.03

Barium
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Model
Prediction of
PWP
Zincb

mg/L

Aquatic Life
Standard

Aquatic Life
Standard

Acute (MT
DEQ-7)

Chronic (MT
DEQ-7)

0.39

0.258

0.39

Human
Health
Standard
Surface
Water (MT
DEQ-7)
7.4

Source: Enviromin 2017a
CaCO3 = calcium carbonate; DEQ = Department of Environmental Quality; mg/L = milligrams per liter; Mn =
manganese; MT = Montana; N = nitrogen; NA = not applicable; pH = potential hydrogen; ppm = parts per million;
PWP = Process Water Pond; s.u. = standard units
Notes:
Acute standard defined as one-hour average concentration; Chronic standard is 96-hour average concentration
a
Aluminum standard applicable for dissolved concentrations, with pH from 6.5 to 9.0 only
b
Aquatic life standards are calculated based on hardness. With predicted solution hardness >400 mg/L, the
standards are calculated with hardness = 400 mg/L, per guidance in DEQ-7
Prediction based on assumed 33 ppm from underground and WTP balance.
Supersaturated phases: alunite, Ba3(AsO4), barite, jarosite
Results include precipitation of supersaturated phases and sorption.

Treated Water Storage Pond
There is a contingency to the water management plan that includes storage of treated water
during the seasonal period when the total nitrogen standard for surface water of 0.3 mg/L is
applicable (July 1 to September 30, for Middle Rockies Ecoregion). This proposed contingency
includes the addition of a TWSP to the Project. The TWSP would store treated water from the
WTP if the effluent from the WTP does not meet the seasonal effluent limits for total nitrogen in
the MPDES permit (Zieg et al. 2018).
The proposed TWSP would be located southeast of the WTP and west of Brush Creek. The
design of the TWSP was based on an average seasonal flow rate from the WTP of 405 gpm. The
average seasonal flow rate is slightly larger than the average annual discharge due to minor
differences in seasonal flows from Mill Catchment Runoff associated with the seasonal
precipitation and evaporation at the site. The TWSP has been designed to store up to 53.7 million
gallons of treated water to provide enough temporary storage of treated water from July 1 to
September 30, at an average flow rate of 405 gpm. The pond would be lined with a 60-mil
(0.06 inches) HDPE geomembrane liner installed over a 12 ounce per square yard non-woven
geotextile cushion (Zieg et al. 2018).
Treated water from the WTP would be pumped through a 6-inch diameter HDPE pipeline to the
TWSP for storage. From October 1st 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 construction of the TWSP requires excavation of weathered bedrock and
fractured and moderately weathered limestone and shale (Knight Piésold 2017). Based on
geotechnical information (Knight Piésold 2017), excavated materials should be sufficient for use
as embankment fill (Zieg et al. 2018).
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The TWSP would be operational prior to dewatering the mine workings. This would allow for
storage of water (if necessary) during the growing season while there is active dewatering of the
underground workings during construction and operations. The pond would remain operational
during closure, until the discharge to the UIG is discontinued. Once storage of treated water is
not necessary, the TWSP liner would be removed and hauled off-site for disposal or recycling.
Embankment material would be used to re-shape and reclaim the TWSP disturbance footprint.
The footprint of the TWSP would be ripped to relieve compaction, the site regraded, soil placed,
and the site seeded (Zieg et al. 2018).
Water Temperature Thermal Analysis Methods and Results
As part of the Proposed Action, the Proponent would discharge water from the NCWR and
TWSP to creeks via UIG systems and direct discharge via the wet well. This section addresses
concerns related to the thermal impact associated with the release of these waters. A summary of
conservative thermal analyses conducted by the Proponent indicating the absence of significant
temperature effects on creeks is outlined below.
The Proposed Action and AMA require the Proponent to conduct water temperature monitoring
related to TWSP discharge. Thermal analyses conducted by the Proponent (Zieg 2019a, 2019b)
and outlined below supports the determination of no significant temperature effects on streams.
Non-Contact Water Reservoir
Water output volume from the NCWR as allocated by Zieg (2019a) consists of the following
pathways.
•

Direct discharge to Sheep Creek (October through April) via the wet well. This represents the
most significant NCWR output volume, ranging between 114 gpm in November to 136 gpm
in April.

•

Seepage to Little Sheep Creek (year-round). Discharge from the NCWR as seepage to
groundwater would occur beneath the reservoir. This seepage would migrate as groundwater
approximately 1 mile prior to entering Little Sheep Creek more than a mile before its
confluence with Sheep Creek, and would represent a limited contribution to the total flow in
Sheep Creek (seepage output volume is estimated to range between 5 gpm in April to 24 gpm
in July). This contribution is not expected to have a detectable influence on Sheep Creek’s
water temperature.

•

Discharge to Coon Creek (year-round). This represents the second most significant NCWR
output volume, and remains steady year-round at approximately 70 gpm. The water transfer
from the NCWR is proposed via buried pipeline to a UIG adjacent to Coon Creek, which
would allow for temperature equilibration in the subsurface prior to the water entering Coon
Creek. Any temperature increase in Coon Creek would not significantly affect Sheep Creek’s
water temperature because Coon Creek base flow amounts to only 1 percent of base flow in
Sheep Creek.
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•

Discharge to Black Butte Creek (May through September), also via a UIG. Although the
need to augment losses in Black Butte Creek base flow as a result of mine-dewatering is
unlikely, NCWR water (45 gpm) has been allocated in Zieg (2019a). The groundwater model
simulations estimate a loss of base flow between 3 and 4 percent of Black Butte Creek
steady-state base flow, which is less than the ±15 percent change in base flow allowed per
non-degradation threshold criterion (ARM 17.30.715).

•

NCWR evaporation (April through October). This output volume ranges between 9 gpm in
April to 43 gpm in July.

Future monthly NCWR water temperatures were estimated using Newton’s Law of cooling and
mass flow equations to calculate (1) the total heat transferred into the reservoir in May and June
using an overall heat transfer coefficient, (2) the average area of the reservoir (average of
previous and current months), (3) the average temperature of the creek water coming into the
reservoir (at station SW-1), and (4) the average site ambient air temperature. The heat transfer
coefficient accounts for heat lost by long-wave radiation, convection, and evaporation less the
heat gained by short-wave radiation (Williams 1963). The NCWR temperature was estimated
July through April using similar methods; however, since the discharge to the reservoir would be
small (estimated as 106 gpm during July through September [Zieg 2019a]) compared to the total
volume, discharge to the reservoir was not considered during these months. Known factors,
inputs, and assumptions are outlined in a July 25, 2019, technical memorandum (Zieg 2019a).
Results indicate that water temperature in the NCWR would be greater than in Sheep Creek
during the following 5 months: May (Mean Creek temperature 41.6 °F vs. NCWR water
temperature 41.8 °F), June (Mean Creek temperature 49.6 °F vs. NCWR water temperature
49.7 °F), August (Mean Creek temperature 53.2 °F vs. NCWR water temperature 54.7 °F),
September (Mean Creek temperature 46.9 °F vs. NCWR water temperature 51.9 °F) and October
(Mean Creek temperature 39.7 °F vs. NCWR water temperature 51 °F). Of these 5 months
during which NCWR water temperature exceeds Sheep Creek water temperature, the Proponent
only proposes to transfer water from the NCWR to Sheep Creek via the wet well during the
month of October (Zieg 2019a). Mixing analysis shows that the NCWR discharge to Sheep
Creek would only increase the temperature in Sheep Creek during the month of October, and the
increase would be about 0.5 °F (Hydrometrics, Inc. 2019), which is less than the 1 degree change
allowed for per ARM 17.30.623(2)(e).
Direct discharges via the wet well from the NCWR to Sheep Creek during May to September are
not proposed. Seepage from the reservoir (estimated to range from 22 to 26 gpm during summer
months) would migrate to Little Sheep Creek via subsurface (groundwater) flow and is expected
to equilibrate with ground temperatures prior to entering surface water; therefore, this seepage is
not expected to have a detectable influence on the creek’s water temperature. Water transfers
from the NCWR to Coon Creek and Black Butte Creek are expected to equilibrate with
groundwater temperatures as a result of (1) flow through buried pipelines and (2) equilibration
with subsurface temperatures following discharge to UIGs.
The Proponent would be required to monitor water temperature in the NCWR and in the water
leaving the facility. In the unlikely scenario that transfers of water from the NCWR would cause
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water temperatures to fall outside regulatory criteria, the Proponent would be required to
implement engineering controls such as changing the depth the water is pulled from the NCWR.
Changing the depth that NCWR water is pulled from represents a highly effective engineering
control allowing for access to deeper, colder water. As long as depletion of water in the NCWR
is insignificant, discharge of NCWR water would not result in rising creek temperature.
Treated Water Storage Pond
The rate at which the Project would discharge water to the alluvial aquifer represents a small
percentage of Sheep Creek’s total discharge. In addition, water discharged via the UIG would
migrate through the alluvial aquifer for some distance before discharging to the creek. During
that migration, the UIG injected water would equilibrate with ambient groundwater and be
influenced by the temperature of the sediments, which generally retain or approach the mean
annual surface air temperature year-round. As a result, the difference in temperature between the
discharge water and groundwater would decrease.
Regardless, future monthly TWSP water temperatures were estimated by calculating the total
heat transferred into the pond for July, August, and September using (1) an overall heat transfer
coefficient, (2) the average area of the pond, (3) the average temperature of groundwater being
pumped into the reservoir following treatment, and (4) the average site ambient air temperature.
The heat transfer coefficient accounts for heat lost by long-wave radiation, convection, and
evaporation less the heat gained by short-wave radiation (Williams 1963). The end of the month
temperature difference was calculated by dividing the total heat energy in the reservoir. The
estimated temperature was calculated by subtracting the temperature difference by the
temperature of the incoming water. For all other months (October through June), the TWSP
temperature was calculated using the previous month’s calculated TWSP water temperature.
Known factors, inputs, and assumptions are outlined in an August 1, 2019, technical
memorandum (Zieg 2019b).
Results indicate that water temperatures in the TWSP would be lower than the projected
maximum allowable temperature for water being discharged to the UIG for all months except
October and November. The thermal analysis does not account for equilibration with ambient
subsurface temperature during seepage through the alluvial sediments after discharge. Water
discharged via the UIG would migrate through the alluvial aquifer for some distance before
discharging to the creek. The discharge would be governed by an MPDES permit. The rate at
which the Project would discharge water to the alluvial aquifer represents a small percentage of
Sheep Creek’s total discharge. Thermal analyses conducted by the Proponent (Zieg 2019b) and
outlined below supports the determination of no significant temperature effects on streams.
The higher water temperatures introduced by discharge from the TWSP in October and
November are expected to be rapidly attenuated. For example, temperature differences between
TWSP discharge and the projected maximum allowable temperature in the UIG is 1.5 °F in
October and 3.6 °F in November (Zieg 2019b). With consideration for the analyses, it is unlikely
there would be thermal impacts as a result of discharging the TWSP water.
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The Proponent would be required to monitor water temperature in the TWSP discharge and at
the stream monitoring sites. If water temperatures fall outside regulatory criteria, the Proponent
would be required to implement engineering controls, including but not limited to (1) changing
the depth the water is pulled from the TWSP; (2) managing the combined flows from the TWSP
and treated groundwater; and/or (3) installing heat exchange unit(s). These engineering controls
would be sufficient to avoid any temperature-related adverse effects.
Engineering Control 1: Changing the depth that water is pulled from the TWSP
The Proponent plans to pull deeper water from the TWSP. As a result, water leaving the TWSP
would consist of deeper, colder water. As long as depletion of water in the TWSP is
insignificant, discharge of TWSP water would not result in rising creek temperature.
Engineering Control 2: Managing the combined flows from the TWSP and treated
groundwater
Mixing TWSP water with water from the WTP represents another engineering control.
The WTP would receive water from the following main sources (Tintina 2018b Figure 3.44):
•

Mill catchment runoff (at a rate of 13.1 gpm);

•

Water from the foundation drain of the CTF (at a rate of 20 gpm); and

•

Water pumped from the mine (at a rate of 499.7 gpm).

Most of the water received by the WTP would be groundwater pumped from the mine and
delivered to the WTP via underground pipes. Temperature of that groundwater would be close to
average annual air temperature, thereby regulating any seasonal temperature variation.
Subsequently, water temperature leaving the WTP is not expected to be significantly higher than
the water pumped from the mine. Mixing TWSP water with WTP water at the appropriate
proportion may allow for controlling the temperature of the water discharged to the Sheep Creek
UIG, such that instream temperatures are not altered. Prior to discharge, the blended water would
be sampled/monitored as required in the MPDES permit.
Engineering Control 3: Installing heat exchange units
If engineering controls 1 and 2 outlined above are insufficient to prevent thermal impacts to
Sheep Creek, heat exchange units may be installed. Heat exchange units are used to move heat
from one medium where it is readily available to another medium that can accept it. Here,
routing TWSP water through a refrigeration circuit is proposed. During this process, energy is
absorbed from the refrigerant (i.e., TWSP water), thereby lowering the water temperature as
needed to comply with set average monthly and maximum daily temperature changes as outlined
in the MPDES permit.
Underground Infiltration Gallery
Water not used in the milling or mining process would be treated and discharged back to the
groundwater system using an alluvial UIG. As specified in the MOP Application (Tintina 2017),
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all water would be treated by RO to meet applicable non-degradation standards (Amec Foster
Wheeler 2017) prior to discharge via the UIG (Hydrometrics, Inc. 2017b).
It is assumed that all water discharged to the alluvial outfalls would eventually be transported
downgradient to discharge to Sheep Creek and Coon Creek. Therefore, based on the operational
potentiometric surface there are three different receiving waters that treated water would be
discharged to: Sheep Creek alluvial aquifer, Sheep Creek and Coon Creek surface water. Water
quality data and statistical analyses for each receiving water through 2016 are included in
Appendix G of the integrated discharge permit application narrative (Hydrometrics, Inc. 2018c).
The combined impact of treated discharge mixing with the alluvial UIG, and subsequently with
Coon Creek and Sheep Creek would be monitored at SW-1.
The Sheep Creek alluvial UIG (Outfall 001) would discharge directly to the Sheep Creek
alluvium. The water quality of the Sheep Creek alluvial system is characterized by results from
monitoring conducted at monitoring well MW-4A (Figure 3.2 of the integrated discharge permit
application narrative [Hydrometrics, Inc. 2018c]). Water in the Sheep Creek alluvium has near
neutral pH with low to non-detectable concentration of dissolved metals. Regarding aluminum,
DEQ has ensured that non-degradation limits are in the MPDES permit. As a result, there would
be no decline in water quality for aluminum caused by the discharge. Regardless, as noted in
Appendix V-1 of the MOP Application (Hydrometrics, Inc. 2017b) and Table 3-3 of the
Integrated Discharge Permit Narrative, aluminum concentrations in the discharge water are
projected to be less than 0.001 mg/L.
It was originally assumed that nearly all water that is discharged to the alluvial UIG would
eventually discharge to Sheep Creek near the downgradient end (north end of the Project permit
boundary area) of the Sheep Creek Valley where the alluvial system is pinched out at the canyon
north of the Project site. However, due to groundwater mounding, there is potential for discharge
to Coon Creek as well, which discharges into Sheep Creek. Additional monitoring would be
implemented on Upper Coon Creek as described in Section 6 of the MOP Application
(Tintina 2017). Water quality of Sheep Creek in the vicinity of the Project is best characterized
by the ongoing monthly monitoring at site SW-1. Sheep Creek surface water is a
calcium/magnesium bicarbonate type water with low to moderate dissolved solids. Chronic
aquatic criteria for dissolved aluminum (0.087 mg/L) is often exceeded during periods of high
runoff in Sheep Creek. Nutrients are relatively low, with total nitrogen (persulfate method) being
below the nutrient criteria during the summer months (less than 0.04 to 0.15 mg/L).
Water treated with RO would contain very low levels of dissolved solids, giving the water a
potential to dissolve elements from sediment similar to that of rainwater. To reduce the potential
for RO permeate to leach, the water would be buffered by routing it through a calcium carbonate
filter, which would give the effluent an alkalinity similar to that of the receiving groundwater.
Given the relatively low reactive mass, and the larger volume of discharged water, the predicted
solute concentrations are low. As shown in Table 3.5-10, the predicted water quality meets nondegradation criteria for both groundwater and surface water settings. Water discharged to the
UIG following RO treatment is thus expected to meet both surface and groundwater nondegradation standards under all cases and in all sensitivity scenarios (Hydrometrics, Inc. 2017b).
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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.
Prior to discharge, the blended water would be sampled/monitored as required in the MPDES
permit. The only anticipated impact on groundwater in the vicinity of the UIG is dilution by the
discharged water resulting in somewhat improved water quality.
Wet Well Diversion
Tintina submitted a Water Right Application Package to the DNRC on September 7, 2018. This
package included applications for a new groundwater beneficial use permit for water put to
beneficial use in the mining and milling process, a new high-flow season surface water beneficial
use permit and six change applications. The new high-flow season surface water beneficial use
permit and six change applications would be used to mitigate potential adverse impacts from the
consumptive use of groundwater in the mining and milling process and mitigate potential
secondary impacts to wetlands. A portion of the mitigation water would be stored in the NCWR.
Water stored in the NCWR would be diverted from Sheep Creek through a wet well adjacent to
the creek and transferred to the reservoir through a pipeline up to the NCWR (Zieg et al. 2018).
Table 3.5-10
Results of the Proposed Action Water Quality Predictions
pH Sulfate
Alkalinity Parameters > MT
Metals >MT Nons.u. mg/L mg/L CaCO3 Groundwater Standards degradation Criteria
Underground
Workings
Nitrate, strontium,
thallium and uranium

Year 6 operations

6.67

304

183

Post-closure

6.79

120

145 Thallium

5.80

2,212

Year 6 tailings

4.13

765

Closure

4.95

90

PWP

5.81

903

UIG

8.1

0.16

WRS

24

Nitrate, strontium and
thallium

Nitrate
None
a

CTF
Nitrate, arsenic, beryllium,
97 copper, nickel, lead,
a
antimony, and thallium
53 Nitrate and thallium
Nitrate, arsenic, copper,
205 nickel, lead, antimony,
strontium and thallium
100.3 None

a
a
None

CaCO3 = calcium carbonate; CTF = Cemented Tailings Facility; mg/L = milligrams per liter; MT = Montana;
PWP = Process Water Pond; s.u. = standard units; UIG = Underground Infiltration Gallery; WRS = Waste Rock
Storage
Notes:
a = Collected water treated by RO to meet non-degradation standards
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The majority of the water stored in the NCWR would typically be from the new high season flow
surface water right. The high season flow diversion would occur in the months of May through
July when flows are greater than 84 cfs, which is equal to the total flow of the appropriated water
rights on Sheep Creek downstream of the diversion. The point of diversion would be located
approximately 60 feet west of the private road in the hay meadow adjacent to Sheep Creek. The
point of diversion would include 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 be placed on the streambed. The pipe
would be equipped with a fish screen over the intake section. The remainder of the intake
pipeline would be solid pipe buried beneath the ground surface at an elevation equal to or
slightly below the streambed elevation (Zieg et al. 2018).
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 NCWR. The transfer pipeline would be placed on the ground surface along the access road
within the hay meadow and would remain on 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 would be suspended above the wetlands and stream channel (Zieg et al. 2018).
The NCWR would be used for mitigation of depletion in surface waters during operations and
for approximately 20 years after the end of mine dewatering (Hydrometrics, Inc. 2018e). Once
the flow mitigation system is unnecessary, the wet well, intake pipeline, and transfer pipeline to
the NCWR would be removed and reclaimed. Reclamation would include removal of all nonnative materials (pipelines, concrete structure, and fill material). Excavations would be filled
with sand and gravel material to within one foot below grade. The disturbed land would be
covered with up to 1 foot of topsoil and seeded with a pasture grass seed mix, similar to the
current vegetation in the hay meadow, and as approved by the landowner (Zieg et al. 2018).
Impact Assessment
No impacts on the receiving waters (Sheep Creek and Coon Creek) are anticipated since water
from all facilities would be collected and treated to meet non-degradation criteria prior to
discharge to the alluvial UIG (Hydrometrics, Inc. 2017b). A 30:1 dilution of the solute
concentrations in the original source water is anticipated as a result of mixing with groundwater
(Section 3.4). Further dilution occurs when the mixed source water and groundwater reaches
Sheep Creek and Coon Creek. Total nitrogen predictions for the receiving environment
(75th percentile) are less than 0.12 mg/L for both Sheep Creek and Coon Creek (Hydrometrics,
Inc. 2018c), which is below the total nitrogen seasonal standard of 0.3 mg/L prescribed in the
Montana Numeric Water Quality Standards, Circular DEQ-12A (DEQ 2014). However, the
MPDES seasonal effluent limit on total nitrogen is based on the non-degradation standard
(0.09 mg/L). Hence, there is need for a TWSP as there is no assimilative capacity in the creeks
during the July through September period.
Within the estimated 2 to 4 years of closure and reclamation after the end of operations,
underground mine openings would be flooded/rinsed with RO permeate (treated water), and the
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contact water would then be pumped to the WTP. Groundwater non-degradation criteria within
the mine openings are expected to be achieved after repeated flooding/rinsing, which may take
between six to ten cycles. Until that time (estimated to take 7 to 13 months), water from the
underground workings would continue to be captured and treated. The readily soluble minerals
on mine surfaces would be removed by rinsing and when the mechanism for ARD (sulfide
oxidation) is shut down by flooding and reducing oxygen exposure, thus minimal loads would be
generated. Groundwater from the underground workings would not be treated after the final
closure (i.e., once non-degradation criteria are met).
A summary of the Project’s impact on surface water quality based on severity and likelihood
ratings is presented in Table 3.5-11.
Smith River Assessment
Smith River is located approximately 19 river miles downstream of the Project and is the
receiving water for Sheep Creek.
As discussed in the previous section, potential Project impacts on Sheep Creek and Coon Creek
water quality would be minimal and associated with treated water discharged to the Sheep Creek
alluvial UIG. Water released to the UIG is expected to mix with groundwater and discharge to
Sheep Creek and potentially Coon Creek, which discharges into Sheep Creek. Therefore Sheep
Creek provides the only pathway of interaction for Project-related discharges to the Smith River.
Big Butte Creek discharges to Sheep Creek downstream of SW-1 but is not anticipated to receive
contact water from the Project. Several other tributaries merge with Sheep Creek downstream
from the Project site before its confluence with the Smith River (e.g., Moose Creek, Indian
Creek, Cameron Creek, and Calf Creek). As adverse impacts on Sheep Creek water quality due
to the Proposed Action are not predicted, no measurable impacts on Smith River are anticipated.
The Smith River is included in DEQ’s 303(d) list of impaired streams for temperature, total
phosphorus, E. coli, substrate alterations, flow, and stream-side littoral vegetative cover.
Agriculture and rangeland grazing are listed as potential sources for those constituents. Nuisance
algae growth has been observed in the Smith River, which may be exacerbated by dynamic
nutrient concentrations (total nitrogen and phosphorous).
In addition to the aluminum and E. coli impairments occurring in Sheep Creek and aluminum
impairments in Moose Creek (see Section 3.5.2.2), other tributaries to the Smith River are
included in DEQ’s 303(d) list of impaired streams. These include Beaver Creek (chlorophyll-a,
total nitrogen, total phosphorous, sedimentation), Benton Gulch (E. coli), Camas Creek (E. coli),
Elk Creek (total nitrogen), Hound Creek (chlorophyll-a, total nitrogen), Newlan Creek (E. coli,
sedimentation), and Thompson Gulch (total nitrogen, sedimentation). The agricultural activities,
rangeland grazing, grazing in riparian or shoreline zones, and irrigated crop production that
impact surface water quality in the Smith River watershed are not associated with the Project and
are likely to continue in the future.
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Table 3.5-11
Project’s Potential Consequences Regarding Surface Water Quality

Post-Mine Period
(Mine Closure;
Phase IV)

Mine Construction
Mine Production (Phase
(Phases I and II; Project
III; Project Years 5 - 15)
Years 1-4)

Project
Activities

Project Facilities

Notes

Underground mine facilities
Waste rock Storage (WRS)
Process Water Pond (PWP)
Cemented Tailings Facility (CTF)
Contact Water Pond (CWP)

Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
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
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
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

Treated Water Storage Pond (TWSP)
Underground Infiltration Gallery (UIG)
Underground mine facilities
Waste Rock Storage (WRS)
Process Water Pond (PWP)
Cemented Tailings Facility (CTF)
Contact Water Pond (CWP)
Treated Water Storage Pond (TWSP)
Underground Infiltration Gallery (UIG)

Collected water treated by RO to meet non-degradation standards

Underground mine facilities
Waste Rock Storage (WRS)
Process Water Pond (PWP)
Cemented Tailings Facility (CTF)
Contact Water Pond (CWP)

Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
Collected water treated by RO to meet non-degradation standards
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
Collected water treated by RO to meet non-degradation standards

Treated Water Storage Pond (TWSP)
Underground Infiltration Gallery (UIG)
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Project Facilities

Notes

Underground mine facilities

Flooded underground with section of ramp exposed above water table
Thallium exceeds the Montana Numeric Water Quality Standards

Waste Rock Storage (WRS)
Process Water Pond (PWP)
Cemented Tailings Facility (CTF)
Contact Water Pond (CWP)
Underground Infiltration Gallery (UIG)

Decommissioned
Decommissioned
Decommissioned
Decommissioned
No water treatment, no discharge to UIGs

RO = reverse osmosis
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Agency Modified Alternative
The intent of the AMA is to backfill all zones of the underground mine workings that contain
significant sulfide mineralization. This plan also serves to increase the underground placement of
cemented paste tailings. As such, the AMA proposes to backfill more of the USZ underground
workings at closure, including 11,352 feet in the primary and secondary access drifts; 361 feet in
the main access decline; and 2,526 feet of stopes in the USZ that were previously not planned to
be backfilled. In the LSZ, an additional 1,148 feet of previously unfilled stopes and 4,446 feet of
main access decline are proposed to be backfilled (Zieg et al. 2018).
The Proposed Action represents a greater increase in dissolved constituents than the AMA, but
still falls within range of results reported for the original sensitivity analyses. The reactive
surface area of the underground workings in the AMA (169,887 square feet) is approximately
30 percent less than the 240,606 square feet of reactive surface area for the Proposed Action, and
would have lower potential for solute release. This suggests that the adoption of the AMA would
improve water quality as a result of the reduced area of the underground workings that is in
contact with water. Furthermore, backfilling the open mining stopes would potentially improve
the geotechnical stability of the walls, which could otherwise crumble over time and expose
additional reactive surface area (Zieg et al. 2018).
Smith River Assessment
The impacts of the AMA on water quality in the Smith River would be similar to that described
for the Proposed Action Alternative. As described previously based on the Proposed Action
description, impacts on surface water quality in Sheep Creek are expected to be negligible to
minor, and therefore potential impacts on water quality in the Smith River would be negligible.
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3.6. GEOLOGY AND GEOCHEMISTRY
Geology is the primary framework for this environmental assessment, influencing the location of
mineralization, proposed mining methods, environmental geochemistry, and contributions of
constituents to water. Together, hydrology, geology, and mineralogy determine the potential
impact of mining on water resources.

3.6.1. Analysis Methods
The geochemical analysis area encompasses the underground zones from which ore and waste
rock would be mined and the surface locations on which waste rock or tailings would be placed.
Much of the analysis and description of the geology of the proposed mine and tailings
impoundment areas presented in this section is based on the 2017 Project MOP Application
(Tintina 2017) submitted to DEQ. Elements of the geology that directly affect environmental
geochemistry are emphasized within this description.
The following sections summarize the baseline information collected on environmental
geochemistry and geology, the approaches used by DEQ in analyzing potential impacts, and the
environmental consequences of the proposed Project.

3.6.2. Affected Environment
3.6.2.1.

Geology

Resource Modeling, Inc. summarized the geologic setting, deposit types, and mineralization in
the Project area (Resource Modeling, Inc. 2010). The following subsections contain a modified
summary, with the addition of more recent information. Figure 3.6-1 shows a geologic map of
the Project area, Figure 3.6-2 includes a stratigraphic section, and Figure 3.6-3 shows a geologic
cross-section through the Project area. Topography in the Project area is from the USGS website:
viewer.nationalmap.gov; 2011 Strawberry Butte 7.5 Minute Quadrangle.
Regional Geologic Setting
The copper deposits of the Project area (i.e., MOP Application Boundary) occur in middle
Proterozoic (approximately 1.4 billion years old) sedimentary rocks of the Belt Supergroup
(Zieg and Leitch 1993). During subsidence and filling of the Belt sedimentary basin, a deepwater calcareous shale facies (Newland Formation) was deposited in the Helena embayment, a
trough-like seaway that extended eastward into the craton through central Montana (Godlewski
and Zieg 1984). The northern depositional boundary of the deeper water sediments of the Helena
embayment lay along the present-day southern flank of the Little Belt Mountains, north of White
Sulphur Springs, Montana (Figure 1.3-1). During the Cretaceous Laramide orogeny
(approximately 65 million years ago), renewed thrust faulting along the ancestral northern
margin of the Helena embayment formed the VVF (Winston 1986). Tertiary igneous rocks
intrude Paleozoic rocks and Belt Supergroup rocks in the region. Tertiary sedimentary rocks
have also been identified. The Black Butte copper deposits lay along the northern margin of the
Helena embayment, and along the reactivated VVF zone (Figure 3.6-1).
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Local Geologic Setting
The Newland Formation shale hosts the Black Butte copper deposits (Figure 3.6-2). Its evenly
laminated shale formed from deposition of microturbidites (small-scale turbidity or density flow
deposits) in a subwave base 1 depositional setting. Debris flow conglomerates occur in the
sedimentary section (Resource Modeling, Inc. 2010) and record larger mass wasting events from
a shallow water shelf in the Newland Formation along the northern margin of the embayment.
Alluvial deposits lie beneath the modern stream channels and along the axis of larger drainages.
The deposits rest on the thick sequence of dolomitic and silicic shales of the Proterozoic
Newland Formation that dip gently to the southeast. The above-described prominent east-westtrending, southerly dipping low-angle VVF forms a northern boundary to Newland Formation
exposures within the Project area (Figure 3.6-1). Paleozoic (Middle Cambrian) Flathead
sandstone (Figure 3.6-2) outcrops at the surface on the north side of the VVF. The sandstone
lays nonconformably over Proterozoic Newland Formation, Chamberlain Formation shales,
Neihart Formation quartzite, and Precambrian crystalline basement rock (Figure 3.6-3).
The Newland Formation may be separated into upper (Ynu) and lower (Ynl) subunits
(Figure 3.6-2) in the immediate deposit areas (north of the BBF). In addition, the lower Newland
is further informally separated into Ynl A and Ynl B subunits (Figure 3.6-2) relative to their
location above and below the USZ, respectively. The Ynl A and Ynl B units are largely used in
the MOP Application (Tintina 2017) and its associated baseline studies to define portions of the
geologic section based on geochemical subunits (see Section 2.4.2 of the MOP Application,
Table 3.6-1, and Figure 3.4-4) and hydro-stratigraphic subunits (see Section 4.1.2 of the MOP
Application, Figure 3.4-5, and Figure 3.6-4). The use of these units is a matter of convenience
for topical studies, designed to be used only in the vicinity of the Johnny Lee Deposit zones, and
is not intended to have any larger, regional-scale geologic significance. The Ynl B consists of
interbedded dolomitic shale and shale-clast conglomerate and lies beneath the USZ, which
consists of stratabound bedded pyrite and contains the UCZ. Undifferentiated dolomitic shale
and shaley dolomites of the upper part of the Lower Newland Formation (Ynl A) overlie the
USZ.
A separate northeast verging segment of the VVF called the BBF lies south of the Johnny Lee
Deposit copper deposit (Figure 3.6-1). The area between the BBF and the VVF contains all the
known copper resources within the Project area. Tertiary igneous rocks intrude the lower part of
the Newland Formation mostly south of the BBF but have not been identified in the deposit
areas.
The Buttress Fault likely has a Proterozoic age and carries both the Chamberlain and Newland
Formation shales downward against Precambrian crystalline basement rocks (gneiss) on its south
side and Neihart Formation quartzite on its north side (Figure 3.6-3). The VVF truncates the
Buttress Fault, and Cambrian sedimentary rocks (e.g. Flathead sandstone and Wolsey Formation)
cover it to the north such that it has no surface expression (Figure 3.6-1).
1
Subwave 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).
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Mineralization
Geologists classify the Johnny Lee Deposit as a sediment-hosted deposit. Bedded pyrite shows
higher concentrations in several discrete, semi-continuous, and laterally-extensive stratigraphic
horizons or sulfide zones (Figure 3.6-2) that locally contain copper enrichments. The sulfide
zones exposed in the near-surface environment as shown in Figure 3.6-1 are typically altered to
gossan (due to intense oxidation and leaching of former sulfide minerals) consisting of ironoxide rich (i.e., goethite) and/or quartz minerals.
The Johnny Lee Deposit consists of two stratabound lenses of mineralization: a UCZ and LCZ,
contained respectively within the upper and lower sulfide zones of the lower Newland Formation
(Figure 3.6-2 and Figure 3.6-3). The UCZ lies at a depth of approximately 90 to 625 feet bgs
and occurs within shale and dolostone of the upper part of the lower Newland. The southward
dipping VVF cuts through the entire Newland Formation. A thin slab of the lower Newland
Formation lies below the VVF and contains the LCZ, which is at a depth of approximately 985 to
1,640 feet bgs (Figure 3.6-3). The LCZ and enclosed lower part of the Newland Formation shale
lie on the Chamberlain Formation.
Johnny Lee Deposit Upper Sulfide Zone
The Johnny Lee Deposit USZ consists of a lens of fine-grained bedded pyrite (FeS2) as thick as
285 feet, and containing two or three chalcopyrite-bearing (CuFeS2) horizons all capped by a
barite (BaSO4)-rich pyritic stratigraphy. Himes and Petersen (1990) describe microscopic
textures and various sulfide minerals (primarily from copper-enriched horizons) and Graham et
al. (2012) and White et al. (2013) have completed more recent work. Pyrite occurs as laminations
and beds of very fine-grained pyrite, as micro-crystals, and spheroidal aggregates (1 to
25 microns in diameter). Pyrite and rarely marcasite aggregates contain rims, patches, and
sometimes interior cores of chalcopyrite and tennantite (Cu12As4S13), and in many cases
amorphous copper (Cu), cobalt (Co), nickel (Ni), and arsenic (As)-rich material. Chalcopyrite
occurs as coarser grained veinlets and clots, in parallel-bedded layers and bands, in quartz
veinlets, and in barite veins and masses.
While local silicification occurs within the USZ, most of the copper mineralization occurs within
unsilicified bedded pyrite. The USZ reaches its greatest thicknesses in the south-central portion
of the Johnny Lee Deposit. Strontium-rich minerals celestine (SrSO4) and strontianite (SrCO3)
occur in some places toward the base of the USZ and below the copper-enriched horizons. Barite
concentrations cap the copper zone, and include a sulfide-free shale horizon called the “barite
marker horizon.”
Johnny Lee Deposit Lower Sulfide Zone
The Johnny Lee Deposit LSZ lies in the footwall (below) of the southward-dipping VVF
(Figure 3.6-2). The LSZ mineralization consists of pyrite and rare marcasite, with high
concentrations of chalcopyrite and local occurrences of siegenite ([Ni,Co]3S4) and cobaltite
(CoAsS). The LSZ contains no identifiable barite or strontium-rich minerals. Coarse-grained
dolomite alteration is abundant on the margins and above the pyritic zone. Silicification also
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overprints much of the Cu-mineralized area. A silicified debris flow conglomerate underlies the
LSZ with disseminated chalcopyrite, and chalcopyrite also occurs in quartz veinlets. Most sulfide
textures show replacement of both preexisting dolomite alteration and of earlier generations of
sulfide mineralization. Some pyrite is bedded, even at the base of the LSZ.
The VVF dips more steeply south than the underlying LSZ and truncates the zone (Figure 3.6-3)
to form its south boundary. The Buttress Fault truncates the LSZ on the north. Because of fault
truncations on its north and south, the LSZ retains little evidence of its presumably broader scale
mineralogical zoning patterns.
Copper Deposit Geometry
The Johnny Lee Deposit UCZ constitutes 78 percent of the total tonnage of the Johnny Lee
Deposit copper resource. The UCZ measures 3,280 feet in a north-south direction and
approximately 2,165 feet in an east-west direction (Figure 3.6-2), and ranges in depth from 90 to
590 feet from the surface. The UCZ is a flat, tabular deposit that ranges in thickness from 10 to
85 feet. The deposit varies in dip from 0 degrees to 20 degrees to the west. In some areas, the
mineralized zone consists of a single lens. In other areas, it consists of two sub-parallel lenses
separated by 6 to 53 feet of lower grade material.
The LCZ constitutes 22 percent of the total tonnage of the Johnny Lee Deposit copper resource.
It measures approximately 3,300 feet from west to east, and ranges from 160 to 660 feet from
north to south (Figure 3.6-2). The LCZ dip varies from 20 degrees to 37 degrees to the south and
ranges in depth from 985 to 1,640 feet from surface. The mineralized zones range in thickness
from 8 to 57 feet.
Mineral Resources
Figure 3.6-2 and cross-section Figure 3.6-3 illustrate the location of both the UCZ and the LCZ in
the Johnny Lee Deposit. Mineral resources were recalculated in 2013 using data collected between
2010 and 2012, including drill hole logs, geologic correlations, and assays to create a block model
of the deposit zones (Tetra Tech, 2013). See Table 1-2 of the MOP Application (Tintina 2017) for
a summary of measured and indicated copper resources of the Johnny Lee Deposit.
3.6.2.2.

Environmental Geochemistry

Geochemical Assessment Methods and Criteria
The acid generation and metal release potential of waste rock, construction rock, and tailings to
be produced by the Project have been characterized using static (acid-base accounting [ABA],
multi-element analysis, net acid generation [NAG], and static leach tests) and kinetic methods.
Mineralogical analyses of metal residence and asbestiform mineral analyses were also
completed. Results of all geochemical tests reported in Appendix D of the MOP Application are
summarized below. Table 3.6-1 summarizes the number of tests completed by method, rock
type, and tonnage for waste rock. Table 3.6-2 provides a summary for tailings testing. These test
methods are described and their results are also provided in detail in Appendix D
(Enviromin 2017a) of the MOP Application (Tintina 2017) and are summarized below.
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Table 3.6-1
Geochemical Testing of Major Waste Rock and Near-surface Materials by Lithotype
Material
Lithotypes Description
Type
Silicified shale
and debris flow
Lower Newland
Ynl B
shale and
conglomerates
Lower Newland
USZ
Waste
upper sulfide zone
Rock
Undifferentiated
Materials Ynl A
Lower Newland
Total Dominant Waste Rock
Samplesa
Additional Waste Rock
Samplesb
All Waste Rock Samplesc
Near-Surface
Ynl Ex
Lower Newland
Nearshale
Surface
Tertiary
Materials Tgd
Granodiorite
Total Excavation Tonnage
LZ FW

Waste
Rock %
Tonnage

ICP

35

550

15

0

0

1

1

32 1,412

34

2

1

2

2

28 2,542

41

2

1

2

2

4 1,138

48

2

1

2

1

99 5,642

138

6

3

7

6

<1 1,855

37

3

1

4

2

100 7,497

175

9

4

11

8

ABA/
SPLP Mineralogy Asbestos HCT
NAG

<1

108

10

—

—

1

1

<1

76

8

—

—

1

1

NA

184

18

—

—

2

2

Source: Tintina 2017
ABA = acid-base accounting; HCT = Humidity Cell Test; ICP = inductively coupled plasma; LZ FW = lower
sulfide zone footwall; NAG = net acid generation; SPLP = synthetic precipitation leachability procedure;
Tgd = tertiary sill-form granodiorite intrusive rocks; USZ = upper sulfide zone; Ynl A= Lower Newland Formation
subunit above the USZ; Ynl B = Lower Newland Formation subunit below the USZ; Ynl Ex = bedrock zones of the
Lower Newland Formation
Notes:
a

Total waste rock tonnage over the life of the mine equals 706,525 tonnes (778,810 tons). A total of
7,497 ICP analyses of waste rock were evaluated.
b

Four waste rock types would be mined above 1 percent of total tonnage; 5,642 ICP analyses were evaluated for
these units.
c
Additional waste rock unites were characterized representing less than 1 percent of tonnage; 1,855 samples were
evaluated for these units. All geochemical test results are presented in Appendices D and D-1 (Enviromin 2017a
and 2017b).
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Table 3.6-2
Black Butte Copper Project Tailings Treatments and Related Testing
Tailing Test Table
Raw Tailings
Paste Tailings 2%
Paste Tailings 4%
Paste Tailings 4% and Waste Rock

ABA

NAG

X
X
X
—

X
X
X
—

ICP Saturated Unsaturated Diffusion
Metals
HCT
HCT
Test
X
X
X
—
a
X
—
X
—b
X
—
Xa
X
a
—
—
X
X

Source: Tintina 2017
ABA = acid-base accounting; HCT = Humidity Cell Test; ICP = inductively coupled plasma; NAG = net acid
generation
Notes:
a
Unsaturated HCTs conducted on intact cement paste cylinders
b
an attempted test of 2 percent cemented paste tailings could not be completed.

Waste Rock Geochemistry
Static Testing of Waste Rock
The metal contents of whole rock samples were quantified through four-acid digestions followed
by inductively coupled plasma (ICP) atomic emission spectroscopy multi-element analyses
(method ME- MS61). A total of 5,642 samples of the four dominant waste rock types were
statistically analyzed to characterize overall geochemical variability within individual units and
to identify representative sample subsets for static testing, as detailed in Appendix D
(Enviromin 2017a) of the MOP Application (Tintina 2017).
To evaluate acid generation potential, ABA, and NAG analyses were completed on 138 samples
of the four dominant waste rock types and 37 samples of additional waste rock types, for a total
of 175 samples. Comparison of neutralization potential (NP) and acid potential (AP) and NAG
testing (Figure 2.11 of the MOP Application, Tintina 2017) indicate that the majority of Ynl B
and Ynl A samples (90 percent) are unlikely to form acid, while many USZ and LZ FW samples
have an uncertain potential or are likely to generate acid. A direct comparison of NP and AP in
Figure 2.12 of the MOP Application (Tintina 2017) shows a similar relationship.
Static tests of metal mobility were completed for composites of the 2012 Ynl B, Ynl A, and USZ
rock units using EPA Method 1312, the synthetic precipitation leaching procedure. Because
these tests show elevated pH values (> pH 9.5, a result of carbonate mineralization reacting with
acids used in the test), these results were considered an unrealistic prediction of pH-sensitive
metal concentrations. While they are presented and discussed in Appendix A of the revised
Baseline Environmental Geochemistry Evaluation of Waste Rock and Tailings report, which is
included as Appendix D (Enviromin 2017a) of the MOP Application (Tintina 2017), they are not
discussed further here. All estimates of metal mobility for this project rely on kinetic data from
humidity cell tests.
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Although asbestiform minerals are highly unlikely to occur in the rock units in the Project area,
asbestiform mineral testing was included in the characterization work completed for all waste
rock units. No asbestiform minerals were identified in any lithotype, and Appendix D
(Enviromin 2017a) of the MOP Application (Tintina 2017) provides detailed methods and results
for these tests.
Kinetic Testing of Waste Rock
Kinetic tests of waste rock acid generation and metal release potential were conducted following
ASTM International (ASTM) method D5744 for HCTs. This test exposes samples to alternating
dry and humidified air, followed by weekly flushing to remove oxidation products. Parameters
like pH, alkalinity, acidity, dissolved iron, and sulfate were measured weekly as indications of
sulfide oxidation and acid generation potential. All waste rock kinetic tests were conducted on
composites of subsamples from the individual lithologies, determined by a statistical analysis of
static test results.
Kinetic test results for waste rock are discussed in greater detail in Appendix D (Enviromin
2017a) of the MOP Application (Tintina 2017) and are summarized as follows. Kinetic testing
has shown evidence of sulfide oxidation in the four dominant waste rock units. However,
consistent with the static test results and the presence of abundant carbonate mineralization, acid
generation in waste rock HCTs was limited. Furthermore, metal release from waste rock HCTs
was varied. The Ynl A and Ynl B released relatively low concentrations of a few metals (with
nickel and thallium exceeding groundwater standards in the initial weeks of testing). In contrast,
the USZ released strontium and thallium at concentrations exceeding groundwater standards
throughout the test, with additional metals (notably copper, lead, and nickel) exceeding
groundwater standards after the pH dropped in week 60. The LZ FW released a different suite of
metals, with nickel exceeding groundwater standards in the early weeks of testing, and uranium
and arsenic exceeding standards throughout the test.
Total Organic Carbon Analysis
The total organic carbon (TOC) content of several waste rock composites from the Johnny Lee
Deposit were analyzed to support observations of organic carbon made in hand specimen, as
seen in Appendix N-2 (Enviromin 2017d) of the MOP Application (Tintina 2017). Appendix N
(Enviromin 2017c) of the MOP Application (Tintina 2017) identifies organic carbon as one of
three possible oxygen sinks from infiltrating groundwater, which is likely consumed via
(1) aerobic microbial metabolism, (2) oxidation of sulfide minerals, and (3) reaction with
available organic carbon. Further, in situ measurements of dissolved oxygen in site groundwater
support its depletion with depth. See Appendix B (Hydrometrics, Inc. 2017) of the MOP
Application (Tintina 2017).
Results of Laboratory Equipment Corporation (LECO) analyses of TOC in waste rock
(Price 2009) are compared with values from published literature (Lyons et al. 2000) in
Table 3.6-3. The results reported by Lyons et al. (2000) are comparable to the values measured
in the Project composites and support the hand specimen observations of organic carbon in
these sediments.
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Table 3.6-3
Total Organic Carbon Content of Waste Rock Composite Samples
Sample ID
2012 Ynl A
2015 USZ
2015 Ynl B
2015 LZ FW
2016 Ynl Ex
Lyons et al. 2000a

TOC (weight %)
0.81
0.41
0.50
0.39
0.30
0.13-3.39

Source: Tintina 2017
LZ FW = lower sulfide zone footwall; TOC = total organic compound; USZ = upper sulfide zone; Ynl A= Lower
Newland Formation subunit above the USZ; Ynl B = Lower Newland Formation subunit below the USZ; Ynl
Ex = bedrock zones of the Lower Newland Formation.
Notes:
a
Range of values for samples collected at the Project site, averaging 1.3 percent as reported by Lyons et al. (2000).

Tailings Geochemistry
Static Testing of Tailings
Splits of homogenized tailings reject produced in bench-scale metallurgical testing were used for
all tests. While there is some variation in AP and NP between subsamples (Table 2-23 of the
MOP Application, Tintina 2017), ABA and NAG tests indicate that the tailings would have a
strong potential to generate acid regardless of cement addition (Table 2-23 of the MOP
Application, Tintina 2017). The NP resulting from the addition of 2 percent to 4 percent cement
is not sufficient to neutralize the sulfide in the tailings; however, this was not the intent of
cement addition. The addition of cement is considered to provide structural strength in support of
drift and fill mining methods underground, and to change the physical properties of the material
to a stable, non-flowable material with low hydraulic conductivities on the order of 10 -9 meters
per second in both surface and underground settings (see Appendix A of this EIS).
Kinetic Testing of Tailings
Kinetic tests of raw, non-amended tailings and cemented paste tailings were completed.
Table 3.6-4 summarizes the tailings characteristics, testing methods and conditions, and the
various operational scenarios represented by each kinetic test. Cemented paste tailings cylinders
were tested (without crushing) in conventional ASTM method D5744 HCTs to simulate
subaerial weathering. They were also tested using ASTM C1308 diffusion tests to simulate
diffusion through backfill in saturated underground workings. The ASTM C1308 diffusion test
involves the submergence of paste tailings cylinders (height:diameter ratio of 2:1) in 14
sequential deionized water baths over a period of 11 days. The test is designed to predict sulfide
reactivity and solute release as a result of diffusion. Raw, non-amended tailings were also tested
using ASTM method D5744, both sub-aerially and in a modified, saturated test, to represent dry
stack surface placement and subaqueous impoundment deposition scenarios, respectively.
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Table 3.6-4
Tailings Characteristics, Kinetic Test Methods, and Facility Scenarios
Action
Scenarios

Proposed

Alternative

Additional

Tailings
Characteristics
Backfilled Paste in flooded workings
4% binder
Cement paste in CTF, subaerial
2% binder
weathering, routine operations
Cement paste in CTF, subaerial
4% binder
weathering, final closure lift
Saturated tailing, e.g., subaqueous
Raw
impoundment
Subaerial weathering, e.g., dry stack
Raw
tailing pile
Cement paste in CTF, subaerial
4% co-disposed
weathering
with waste rock
4% co-disposed
Backfilled Paste in flooded workings
with waste rock
Facility Represented

a

Test Method
ASTM C1308 diffusion test
ASTM method D5744 (HCT)
ASTM method D5744 (HCT)
Modified ASTM method D5744
(saturated HCT)
ASTM method D5744 (HCT)
ASTM method D5744 (HCT)
ASTM C1308 diffusion test

Source: Tintina 2017
ASTM = ASTM International; CTF = Cemented Tailings Facility; HCT = Humidity Cell Test
Notes:
a
Geochemical testing of paste tailings mixed with ROM was conducted to evaluate previously considered scenarios
that are no longer pertinent to Tintina’s operational plans. See Appendix D (Enviromin 2017a) of the MOP
Application (Tintina 2017) for data.

Kinetic test results for the tailings are discussed in greater detail in Appendix D
(Enviromin 2017a) of the MOP Application (Tintina 2017) and are summarized as follows. The
HCTs indicate that all of the cemented paste tailings samples had potential to oxidize and to
release at least some sulfate, acidity, and metals if left exposed to air and water. Importantly, this
was not observed immediately in test cells, and the rate of weathering in a humidity cell is
recognized to be significantly greater than in the field. Increasing surface area and exposure to
air/water drives the sample reactivity. The cement provides structural stability but does not
completely neutralize sulfide oxidation.
Near-Surface Materials Geochemistry
Figure 2.17 of the MOP Application (Tintina 2017) shows locations where the Ynl Ex and Tgd
near-surface deposits (less than 65 feet depth) have been sampled extensively by geotechnical
drilling and soil test pits, providing a population of samples that is representative of the shallow
bedrock materials that would be excavated or disturbed by near surface facilities. Figure 3.6-5
illustrates the proposed construction footprint for the mine facilities of interest along with these
same drill holes and test pits. The final selection of samples for composite geochemical testing of
Ynl Ex and Tgd is described in Appendix D-1 (Enviromin 2017b) of the MOP Application
(Tintina 2017). Geochemical data described below indicate that these highly fractured rocks in
the near-surface weathering zone were leached by infiltrating meteoric water, with resulting
depletion of sulfide and metals.
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A statistical review of select multi-element data as a function of depth was used to determine
whether Ynl Ex and Tgd, were comparable to deeper Ynl B and Igneous Dike (IG) test units,
respectively. Summary statistics, based on 10 elements from multi-element analyses, were used
to test these relationships. Examples of these comparisons are presented in Figure 2.19 of the
MOP Application (Tintina 2017). Results and summary statistics are included in Appendix D-1
(Enviromin 2017b) of the MOP Application (Tintina 2017).
Comparisons of the geochemistry as a function of depth demonstrate that weathered surface
materials are relatively depleted in metals and sulfur, and are therefore distinct from the deeper
materials. This is consistent with observations made while drilling, that the rocks are highly
fractured with iron-oxide stained fractures (Knight Piésold Consulting 2017b). The near-surface
deposits of Ynl Ex and Tgd are geochemically distinct from the deeper bedrock material; hence,
they were tested independently to evaluate acid generation and metal release potential.
The near-surface bedrock excavated materials (Ynl Ex and Tgd) have been characterized using
static (ABA, multi-element analysis, and NAG tests) and kinetic methods. Figure 2.20 through
Figure 2.22 of the MOP application (Tintina 2017) summarize test results. Like the other rock
types, composites of Tgd and Ynl Ex were tested for asbestiform minerals but none were
identified. Kinetic tests were conducted as reported in Appendix D-1 (Enviromin 2017b) of the
MOP Application (Tintina 2017).
Information provided by static test results and kinetic testing—full details provided in
Appendix D (Enviromin 2017a) of the MOP Application (Tintina 2017)—suggests that it is
unlikely that either the Ynl Ex or Tgd material would produce acid or release elevated
concentrations of metals. Static tests were confirmed by kinetic testing, and metal release was
very low. As demonstrated in the MOP Application (Figure 2.23 and Figure 2.24, Tintina 2017),
effluent from these HCTs met Montana groundwater quality standards in all weeks. These
effluents also met surface water quality standards, except for selenium exceedances in weeks 0
through 4 in Ynl Ex. No metals were detected above surface water quality standards for the Tgd.
Mineralogical analyses of asbestiform mineral content were also completed and no asbestiform
minerals were identified.

3.6.3. Environmental Consequences
The predicted environmental impacts of rock geochemistry are discussed in water resources
sections. The text below describes how mine materials are proposed to be mined, processed, and
managed as a consequence of the localized geology and geochemical test results.
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No Action Alternative

The No Action Alternative would result in no change to geology when compared to baseline
conditions. As such, this alternative would not have any impacts on geology resources and would
not alter baseline conditions discussed in Section 3.6.2, Affected Environment.
3.6.3.2.

Proposed Action

The Proponent proposes to mine waste rock from the Lower Newland Formation (Ynl), which
contains copper enriched rock in both the USZ and the LSZ. The Proponent’s consultant for
geochemical services defined operational geochemical units for testing purposes based on
mineralization and hydrogeology. The Proponent’s proposal includes mining waste rock from the
following units:
•

Footwall of the LSZ (LZ FW); (35 percent of waste rock tonnage);

•

Lower Newland Formation dolomitic shale and turbidite clay-clast conglomerate below the
USZ and above the VVF in the Johnny Lee Deposit area (Ynl B, 32 percent);

•

Portions of the USZ outside of the copper-enriched UCZ, (USZ, 28 percent); and

•

Lower Newland Formation above the USZ (Ynl A, 4 percent).

The LZ FW represents a silicified conglomerate, stratigraphically below the LSZ, that consists of
shale clasts from both the lowermost Newland Formation and the Chamberlain Formation.
Specific tonnages for each waste lithotype are listed in Table 3.6-1. This rock would be exposed
in underground access workings and, temporarily, in active stopes. Some waste rock would also
be stockpiled for approximately 2 years on a lined surface pad prior to being co-disposed with
cemented tailings early in mine life. Once the temporary WRS pad is reclaimed, all of the waste
rock, including the rock to be mined from the LZ FW during development, would report directly
to the CTF for use in constructing the foundation drain and ramp. Waste rock produced after the
CTF begins full operations would be end dumped from the ramp, where it would be subsequently
buried by paste tailings. Additional waste rock units representing tonnages below 1 percent –
including Igneous Dykes (IG), Dolomite, Neihart Quartzite, and Chamberlain Shale – have also
been characterized in Appendix D (Enviromin 2017a) of the MOP Application (Tintina 2017);
those results are not discussed further here.
Operationally, tailings would be produced via flotation and blended with cement/binders to
create cemented paste tailings. The Proponent proposes to use a drift and fill mining method,
placing 45 percent of produced tailings mixed with 4 percent cement and binder as backfill into
mined out underground stopes and access headings during operations. The remaining tailings
(approximately 55 percent) would be amended with as much as 2 percent cement and binder, and
transferred as paste into a double lined surface tailings impoundment (the CTF). The operational
plan for the CTF is to utilize an internal sump to rapidly transfer any water from the CTF to the
PWP, providing for little or no water storage on the facility. To provide information for this EIS,
raw or non-amended tailings were tested along with cemented paste tailings with 2 percent and
4 percent binders. Both raw or non-amended tailings and cemented paste tailings were tested
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under subaerial weathering and saturated conditions. To date, the testing regimen supports the
selected cement content levels of 2 percent for cemented tailings reporting to the CTF, and does
not indicate a need for or benefit from increased cement contents (see Appendix A of this EIS).
The one difference between the two paste tailings alternatives is that the 2 percent alternative has
a lower operating cost than does the 4 percent alternative, while still providing sufficient
structural integrity for the deposited cemented paste (Geomin Resources, Inc. 2016). Although a
4 percent cement binder mixed with 10 percent (by weight) waste rock (identified as
“4%+ROM”) was also tested to simulate disposal of blended materials, that option was
eliminated. Those data are presented in Appendix D (Enviromin 2017a) of the MOP Application
(Tintina 2017) and are not considered further here.
Each of the waste rock units has some potential to generate acid or release concentrations of
various metals in excess of groundwater quality standards at different times in the expected
weathering process. Hence, all mined waste rock would be encapsulated in cemented paste
tailings in the lined CTF impoundment to both minimize the amount of contact water and limit
the influx of oxygen. This would delay the potential onset of acid generation in waste rock, as
well as reduce the volume of water that might require treatment. Furthermore, the Proponent
proposes to collect all seepage from the temporary WRS, the copper-enriched rock stockpile, the
CTF, and the UG for treatment to meet non-degradation criteria prior to discharge via
underground infiltration galleries. Impacts to surface water and groundwater are therefore not
anticipated. Models of water quality for these facilities that incorporate these data are described
in Section 4.2 and Appendix N (Enviromin 2017c) of the MOP Application (Tintina 2017).
Shallow, weathered, highly fractured and oxidized bedrock zones of the Ynl Ex and Tgd would
be excavated and used for construction of Project mine facilities, such as embankments,
protective layers for liners, and drain-rock.
Of the approximately 3.9 million cubic yards of bulked rock (20 percent after excavation) to be
excavated during construction of the facilities listed in Table 3.6-5a, approximately half (or
2.0 million cubic yards) would be from each of the Ynl Ex and Tgd units. The Proponent
proposes to use an estimated total of 241,343 cubic yards of the excavated Tgd as prepared subgrade bedding and drainage gravel Project-wide (Table 3.6-5b).
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Table 3.6-5a
Project Cut and Fill Quantities
Bulked Volume
Available
(cubic yards)
64,090

Bulked Fill
Required after
Bulking
(cubic yards)
40,546

Net
(cubic yards)
23,543

52,318

91,557

-39,239

110,783

44,496

66,287

2,489,029

2,021,217

467,812

Process Water Pond

565,034

623,107

-69,845

Non-Contact Water Reservoir

-31,391

185,075

-216,466

22,235

28,775

-6,540

180,497

44,470

136,027

34,007

9,156

24,851

419,852

419,852

0

7,194

7,848

-654

3,901,876

3,516,099

385,777

Facility
Mill Pad
Portal Pad
Contact Water Pond and Brine Pond
Cemented Tailings Facility

Diversion (Channels and Ditches)
Temporary Waste Rock Pad
Copper-Enriched Rock Stockpile
Roads and Ditches
Underground Infiltration Galleries (UIGs)
Total
Source: Adapted from Tintina 2017

Notes:
a
This table only includes conceptual cut and fill bedrock material volumes (not development waste rock).
b
All cut and fill volumes listed in this table exclude soils; however estimated topsoil and subsoil thicknesses from
2017 (see Table 7-4 in the MOP Application) have been subtracted from the initial total excavation volume.
c
The CTF construction bulked rock fill includes 101,135 cubic yards (43 percent) of the excavation rock fill
required to construct the CTF haul ramp as shown in Table 3-14b of the MOP Application. Other volume and
material type details are also listed in Table 3-14b.
d
This scenario utilizes 411,537 tonnes (269,134 cubic yards) of development waste rock to construct the following
facilities: 31,390 cubic yards for the sub-grade bedding layers above the HDPE liner systems of the WRS pad and
the copper-enriched rock stockpile; 104,636 cubic yards for the drainage layer of the CTF basin drain system; and
133,107 cubic yards for the CTF haul ramp. Any additional development waste would be placed on top of the
drainage layer of the basin drain system.
e
Most construction materials <1,000 cubic meters (<1,308 cubic yards) are not included in this table.
f
Most volumes are rounded to the nearest 1,000 cubic meters (converted to 1,308 cubic yards).
g
Volumes of cut (after excavation) and fill (after placement and compaction) materials include a 20 percent bulking
factor.
h
The cut and fill volumes from the ventilation raises are included in the waste rock plan presented in Table 3-5 and
Table 3-6 of the MOP Application (Tintina 2017). All waste rock ultimate ends up in the CTF above the CTF HDPE
liner system.
i
The net excess 391,009 cubic yards of general rock fill would be placed on the two “reclamation material”
stockpiles after construction: 174,307 cubic yards is placed on the northern stockpile whereas 211,469 cubic yards is
placed on the southern stockpile located west of the CTF.
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Table 3.6-5b
Project Cut and Fill Quantities by Material Type and Source a
Development
Waste Rock
Use
(tonnes)****

48,000

Assigned
Material
Designation
or Equation

Construction Material Type/Cut or
Fill Volume

A

Contact
NCWR
Water Pond
& Brine Pond

Temporary
Waste Rock
Storage Pad

CopperEnriched Rock
Stockpile

Mill Pad

Portal Pad

Diversion
Channels

UIGs

Roads and
Ditches

Total

3,901,876

CTF

PWP

Total cut bulked volume available
(cubic yards)

2,489,029

553,263

-31,391

110,783

180,497

34,007

64,090

52,318

22,235

7,194

419,852

1

Embankment fill
(cubic yards)

1,748,729

588,578

180,497

34,922

31,391

6,540

40,546

91,557

28,775

1,962

0

2

Sub-grade bedding placed above the
HDPE liner system (cubic yards) *

57,550

0

0

0

26,159

5,232

0

0

0

0

0

88,941

3

Sub-grade bedding placed below the
HDPE liner system (cubic yards) *

102,020

31,391

4,578

9,574

13,080

2,616

0

0

0

0

0

163,258

Total subgrade bedding (cubic yards)

159,570

31,391

4,578

9,574

39,239

7,848

0

0

0

0

0

252,199

11,510

3,139

0

0

0

0

0

0

0

5,886

0

20,535

392

0

0

0

0

0

0

0

0

0

0

392

2,753,496

4
Drainage gravel *
(cubic yards)

160,000

203,537

5

Filter sand (cubic yards)

6

Waste rock forming the drainage layer
of the CTF basin drain system
(cubic yards)**

104,636

0

0

0

0

0

0

0

0

0

0

104,636

7

CTF haul ramp (HR) (cubic yards)

101,016

0

0

0

0

0

0

0

0

0

0

101,016

8

CTF haul ramp waste rock
(cubic yards)

133,107

0

0

0

0

0

0

0

0

0

0

133,107

9

Other (cubic yards)***

0

0

0

0

0

0

0

0

0

0

419,852

419,852

2,021,217

623,107

185,075

44,496

44,470

9,156

40,546

91,557

28,775

7,848

419,852

3,516,099

357,668

357,668

357,668

357,668

357,668

357,668

357,668

357,668

357,668

B–
1+3+4+5+7+9

A–B

411,537
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Source: Tintina 2017
CTF = Cemented Tailings Facility; HR = CTF haul ramp; NCWR = Non-Contact Water Reservoir; PWP = Process Water Pond; UIG = Underground Infiltration Gallery; WR = development waste rock
Notes:
a
The sources of the construction materials are listed below, and some are indicated by highlighted cells in the table. The primary source of the construction materials would be from fresh unweathered bedrock from each individual facility excavation footprint. Most of
the construction materials would be sourced from the facility that they are excavated from (i.e., most of the mill pad would be constructed with materials sourced from the mill pad excavation). If there is a deficit of material listed in a facility (indicated by a negative
volume value in the “Net” cells), then some construction material would be required to be sourced from another facility excavation that has excess fill material. For instance, there is excess material fill from the CTF excavation that would likely be used as construction
material to construct the PWP, NCWR, UIG, and diversion channel facilities. The excess fill material from the temporary WRS pad would likely be used for some of the construction materials to construct the portal pad. The same notes included in Table 3-14a are
applicable to Table 3-14b.
b
* Most sub-grade bedding and all drainage gravel materials would be sourced from granodiorite (indicated in the table by volumes highlighted in the magenta color) excavated from the CTF and the PWP excavations. Sub-grade bedding material placed above the
HDPE liner system at the WRS pad and the copper-enriched rock stockpile would consist of development waste rock (indicated in the table by volumes and tonnages highlighted in the light blue color) that is temporarily stored on the WRS pad. The sub-grade bedding
material and the drainage gravel would require crushing and screening of the excavated bedrock. The crusher and screen plant would need to be located on the temporary WRS pad after the HDPE liner and overlying materials to the liner have been placed. After the
development waste rock required for the sub-grade bedding required over the HDPE liner system for the WRS pad and the copper-enriched rock stockpile has been constructed, the crusher and screen plant may be moved to either the temporary construction stockpile or
to the CTF excavation basin. The contractor would finalize these details prior to construction. Since excess fill materials from the facility construction would be stored on the northern and southern reclamation material stockpiles, some of the sub-grade bedding and
drainage gravel materials could be sourced from these two reclamation material stockpiles too.
c
** The minimum volume of development waste rock forming the “drainage layer” in the upper part (minimum 1.0 meter thick) of the CTF basin drain system (see Drawing C2003 in Appendix J; Knight Piésold Consulting 2017a) would be sourced from the remaining
unused development waste rock stored on the WRS pad (i.e. after some of the development waste rock has been used to help construct the WRS pad, the copper enriched rock stockpile, and the CTF haul ramp as listed in the table). The maximum volume of
development waste rock forming the “drainage layer” is calculated by using the maximum design capacity of the WRS pad (which is 500,000 tonnes) and would be approximately 162,489 cubic yards (248,464 tonnes) making the layer 1.7 yards thick.
d
*** Other materials refer to road construction materials that would be sourced from the individual road cuts.
e
**** Development waste rock tonnes are calculated using 1.31 cubic yards = 2 tonnes. All development waste rock utilized for construction of the facilities would be end up at the end of the project (in closure) would be transported and placed in the CTF. The first
2 years of the mine life would produce 411,537 tonnes as stated in Table 3-6 of the MOP Application, which would be stored on the temporary WRS pad.
f
Filter sand sourced from the CTF excavation cut
g
All construction materials needed to construct the NCWR would be sourced from the CTF excavation.
h
Approximately 69,845 cubic yards of the PWP construction materials and 216,466 cubic yards of the NCWR construction materials would be sourced from the CTF excavation.
i
Construction material volumes <1,000 cubic meters are not included in the table.
j
All cut and fill volumes listed in the table are conceptual and would be refined after a contractor has been awarded the construction project. However, the development waste rock volumes and tonnages correspond to a preliminary mine plan shown in Tables 3-5 and 36 of the MOP Application. All gradation specifications (and placement and compaction requirements) for the embankment fill, sub-grade bedding, and drainage gravel are shown in Drawing C0003 in Appendix J. The specifications for the development waste rock
would approximate that for the embankment fill. The development waste rock used to construct the drainage layer of the CTF basin drain system would be required to be a free-draining material.
k
Total rock fill to be stored in the northern and southern reclamation material stockpiles after the end of construction is 385,777 cubic yards (same as Table 3-14a). The facility names highlighted in the light green colored fill would have their excess general rock fill
(totaling approximately 174,308 cubic yards) materials stored in the northern reclamation material stockpile whereas the facility names highlighted in the light orange colored cells would have their excess general rock fill (totaling approximately 211,469 cubic yards)
stored on the southern reclamation material stockpile as shown in Figure 1.3 and Map Sheet 1. The excess rock fill volumes stored on the two reclamation material stockpiles in this table are conceptual and would be recalculated by a contractor prior to construction.
l
Total net rock cut minus rock fill volume excluding materials not sourced from the facility excavation footprints (i.e., development waste rock).
m
The development underground waste rock schedule for the first two years is 411,537 tonnes; the maximum storage capacity of the temporary WRS pad is 500,000 tonnes which indicates that the WRS pad may be used for more than two years. These tonnages include
excavated tonnages from the two development ventilation raises (The waste rock tonnage difference between the first two years and the design capacity is equal to 88,463 tonnes, which could be added to the upper part of the drainage layer within the CTF basin drain
system during construction).
n
241,343 cubic yards (or 369,040 tonnes) of combined sub-grade bedding and drainage gravel is required to construct the mine facilities (not including the sub-grade bedding placed above the HDPE liner system at the WRS pad and the copper-enriched rock stockpile).
There is ample granodiorite expected from the CTF and PWP excavations to supply these sub-grade bedding and drainage gravel construction materials.
o
See Table 3-14c for volume of reclamation materials required to close the following facilities: CTF, NCWR, PWP and NCWR diversion channels, the NCWR spillway, and backfilling of the portal (plug), the drift under the Coon Creek (approximately 200 feet length
of workings), and the four ventilation raises.
p
Diversion channels include: CTF (a permanent facility that would exist during construction, operations, closure, and after closure) and the PWP and NCWR which are not permanent facilities (i.e., would not exist after closure).
q
These 57,550 cubic yards of material have been identified as Tgd; however, the Proponent may alternatively use Ynl Ex and/or preproduction waste rock for sub-grade bedding material to be placed above the double liner in the CTF. Please see Section 3.6.8.7 of the
MOP Application for additional information on these alternative materials.

February 2020

3.6-20

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

Given the proposed drift and fill method of mining, distinct surfaces of backfilled material would
only be exposed to air for a short period of time, thus reducing the production of sulfate, acidity,
and metals. At closure, the backfill material would be submerged by groundwater, reducing
oxygen availability (the diffusivity of oxygen in water is 10,000 times less than in air) and
reducing sulfide oxidation to negligible levels. Results of the kinetic diffusion tests indicate that
the cemented paste tailings (4 percent binders) that are proposed for backfill is unlikely to
become acidic and has potential to release only arsenic in concentrations above groundwater
standards under saturated conditions at closure. Baseline groundwater monitoring documented
that average pre-mining arsenic concentrations in groundwater in the area of the proposed
mining stopes are greater than 6 times higher the groundwater standard. Due to the extremely
low hydraulic conductivity of this material, interaction with groundwater would be limited. In
addition, concrete blocks or plugs would be installed in post-mine tunnels and shafts, which
would effectively seal mine workings that are otherwise open. Furthermore, post-closure
underground arsenic concentrations were predicted to be non-detectable as a result of the
precipitation of Ba3(AsO4)2 and sorption to mineral surfaces.
In the CTF, each new lift of cemented paste tailings would behave as a massive block of material
with low transmissivity, with a thin upper surface that would be exposed to some degree of
oxidation before being covered by fresh cemented paste tailings within 30 days of placement.
This is the longest duration of exposure that is anticipated; average exposure times are expected
to be shorter, on the order of 7 to 15 days. The unsaturated kinetic tests of cemented paste
tailings reflect the type of oxidation to be expected along this surface, while the diffusion tests
better represent the majority of tailings placed in each lift. However, it is highly unlikely that the
rate of disaggregation observed in the field would approach that observed in the laboratory test,
which optimized sulfide oxidation and disaggregation of the small (and unconfined) test
cylinders. Waste rock would be placed in lenses adjacent to the ramp in the CTF where it would
be encapsulated by cemented paste tailings. The cemented paste tailings placed within the CTF
are best represented by the 2 percent binder HCT data, while the final lift of paste tailings in the
CTF is best represented by the 4 percent binder HCT data. If material is covered in a timely
manner (on the scale of weeks and less than 30 days, average range expected to be 7 to 15 days),
relatively less oxidation, acidity, and leaching of metals is expected to occur and it would be
limited to the exposed surface of the cemented paste tailings. If operations were to be
interrupted, as in the case of a temporary suspension in tailing production, or during early
closure, the Proponent would increase the cement binder content to reduce weathering during the
period of extended exposure. In addition, any water interacting with oxidized tailings would
subsequently flow through and react with waste rock before being collected in a sump within a
lined facility for treatment.
Although the CTF would store little to no water during operations, any water remaining in the
CTF at closure (e.g., precipitation, runoff, tailings consolidation) would be removed from the
facility via the seepage collection sump. At closure, the CTF would be covered with a geotextile
membrane over a period of months, which would be welded to the lower liner, eliminating longterm exposure of the final lifts to oxygen and water. The double lined CTF with drainage
collection is designed to prevent discharge to surface water and groundwater. Thus, any solutes
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resulting from oxidation and release of metals by cemented paste tailings within the CTF are
unlikely to reach or affect surface water or groundwater.
The acid generation and metal release potential of near-surface rock to be excavated near the
Project facilities was characterized. Results of static ABA indicate Tgd is net neutralizing, which
was confirmed by kinetic testing – full details provided in Appendix D (Enviromin 2017a) of the
MOP Application (Tintina 2017). No metals were detected above any relevant groundwater or
surface water standard. Due to this material’s lack of chemical reactivity and metals release, the
Proponent plans to use it as protective sub-grade bedding below lined facilities, and as drainage
rock in its facility foundation drains and underground infiltration galleries. The Ynl Ex also
appears unlikely to produce acid, despite a temporary spike in sulfate concentrations. These
rocks released low concentrations of selenium that exceeded surface water standards (but not
groundwater) in early weeks of testing.
Smith River Assessment
The Project area is limited to the location described in Section 1.3, Project Location and History;
therefore, the Proposed Action would have no direct impacts on the geologic resources along any
reach of the Smith River. As discussed in previous sections, it is highly unlikely that chemical
source water generated at the site (mine contact water and surface facility seepage) would lead to
the concentration of any constituent exceeding its estimated groundwater non-degradation
standards in shallow groundwater or surface water. The water collection systems within mine
workings or surface facilities would convey water to the WTP, and the water released to the
alluvial aquifer via the UIG would be treated to assure compliance with groundwater standards
and non-degradation criteria per the MPDES permit (Hydrometrics, Inc. 2018; Tintina 2018).
There is no direct hydrogeological connection between groundwater in the Project area and the
Smith River or its alluvium. The only geochemical pathway from the site to the Smith River is
via Sheep Creek surface water, a river distance of 19 miles from the mine site. Because the
proposed Project would not cause Sheep Creek surface water to exceed water quality standards,
the mine would also not cause secondary impacts like exceeding standards in the Smith River
(see discussion presented in Section 3.5, Subsection 3.5.3.2, Surface Water Quality and
Temperature).
3.6.3.3.

Agency Modified Alternative

Under the AMA, the Project would include all the same components as the Proposed Action with
one exception: backfilling additional mine workings, access ramps, and ventilation shafts. The
additional backfill component would use low hydraulic conductivity material (i.e., cemented
tailings generated from mill processing of the stockpiled ore and/or waste rock at the end of
operations) as the backfill material. Approximately 106,971 cubic yards of cemented tailings
would be needed to backfill portions of the mine workings, access tunnels, and ventilation shafts.
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
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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.
Compared to the Proposed Action, the actions taken under the AMA would decrease the load
coming from the underground workings during closure, as mineralized zones with a higher
potential for acid generation are backfilled with cemented tailings and plugged, while the nonmineralized zones are allowed to refill with groundwater.
Smith River Assessment
Similar to the Proposed Action, the location of the Project area under the AMA would have no
direct impacts on the geologic resources along any reach of the Smith River. It is highly unlikely
that chemical source water generated at the site (mine contact water and surface facility seepage)
would lead to the concentration of any constituent exceeding its estimated groundwater nondegradation standards in shallow groundwater or surface water. The water collection, treatment,
and discharge systems in the AMA would be the same as under the Proposed Action. The only
geochemical pathway from the site to the Smith River is via Sheep Creek surface water, and
because the proposed Project would not cause Sheep Creek surface water to exceed water quality
standards, secondary impacts like exceeding standards in the Smith River would also not occur
(see discussion presented in Section 3.5, Subsection 3.5.3.2, Surface Water Quality and
Temperature).
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3.7. LAND USE AND RECREATION
This section describes the affected environment and addresses potential impacts of the No Action
Alternative, the proposed Project, and the AMA on land use and recreation.

3.7.1. Analysis Methods
3.7.1.1.

Land Use

The analysis area for land use encompasses the Project area for the mining facilities and adjacent
lands. The impact analysis determined how the Project could alter existing land uses on private
land. Changes in land use were calculated based on the acreage of the Project area. The Meagher
County City of White Sulphur Springs Comprehensive Plan (Meagher County Planning
Board 1981) was reviewed to determine if there were any conflicts with the general plan, zoning
regulations, or growth policies. Additionally, the Meagher County Draft Growth Policy
(Meagher County 2015) and the City of White Sulphur Springs Growth Policy (City of White
Sulphur Springs 2017) completed in February of 2017 were also reviewed.
3.7.1.2.

Recreation

The analysis area for recreation impacts encompasses the Project area and an approximately
15-mile radius surrounding the Project area. Due to the large amount of public comments that
were received during the Project scoping period, the analysis area also includes the Smith River.
Publically available information on campgrounds, trails, angler data, and Smith River floating
data within the analysis area was reviewed.

3.7.2. Affected Environment
3.7.2.1.

Land Use

Northeastern Meagher County is a rural area with the nearest major population area being the
City of White Sulphur Springs, approximately 15 miles to the south of the Project area. Large-lot
residential properties, ranches, and cabins are present along U.S. Route 89 between the City of
White Sulphur Springs and the Project area. The land within the Project area is privately owned.
Of the approximate 1,888 acres within the proposed Project area, the majority consist of
livestock grazing and ranching lands. A portion of Bar Z Ranch (approximately 3.7 acres) is
located within the Project area. Table 3.7-1 shows the existing land uses within the Project area.
All water features, which are excluded from Table 3.7-1, fall within the existing land use
category of fishing.
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Table 3.7-1
Existing Land Use Within Black Butte Copper Project Area
Land Use Type
Livestock Grazing and Ranching
Hay Production

Acres
1,769.0
118.7

Percent Within the Project Area a
94%
6%

Notes:
a
Percent totals are greater or less than 100 percent due to rounding.

Both the 1981 Meagher County City of White Sulphur Springs Comprehensive Plan and the
2017 City of White Sulphur Springs Growth Policy focus on land use within the City of White
Sulphur Springs and do not provide any zoning restrictions or a land use plan for areas outside of
the city. According to Montana Cadastral data, the land surrounding the Project area is primarily
privately owned and consists of agricultural rural and farmstead rural lands with land uses that
include grazing and timber. Additionally, there are a few parcels owned by the U.S. Department
of Agriculture located to the south and west of the Project area (Montana State Library 2018).
3.7.2.2.

Recreation

There are no public recreation opportunities located within the Project area. Bar Z Ranch, located
within the Project area, offers lodging and private fly-fishing expeditions along multiple
waterbodies including Sheep Creek and the Smith River (Fly Fishing Montana 2017). Public
recreational opportunities in the surrounding area include hiking, camping, fishing, hunting,
boating, and river floating. Table 3.7-2 lists the campgrounds located within 15 miles of the
Project area (specifically the intersection of Sheep Creek and Butte Creek County Road).
Table 3.7-3 lists the hiking trails located within 15 miles of the Project area (specifically the
intersection of Sheep Creek and Butte Creek County Road). In addition to hiking and camping,
there are boating and fishing opportunities on Sheep Creek, Smith River, Newland Reservoir,
Lake Sutherlin, and Bair Reservoir. While no statistical data is available, non-fishing recreational
boating, kayaking, canoeing, and other boating also occur on these waterbodies. Montana Fish,
Wildlife & Parks (FWP) collects angler use data every 2 years for Sheep Creek and Smith River.
Table 3.7-4 provides this data for the years of 1995 through 2015. For the Smith River, this data
represents Section 2 of the river from Camp Baker to Hound Creek. With the exception of 2003
and 2009 for Sheep Creek and 2003, 2007, and 2011 for Smith River, the majority of angler use
days were by residents versus nonresidents.
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Table 3.7-2
Public Campgrounds Within 15 Miles of the Black Butte Copper Project Area
Name
Miller Gulch “Jeep” Trail – Coxcomb
Butte – Butte Creek County Road - Sheep
Ck. County Road – U.S. Route 89 Loop
Sheep Creek Campground
Moose Creek Campground
Jumping Creek Campground
Newland Creek (Reservoir) Campground
Many Pines Campground
Camp Baker Campground
Smith River Campground
Lake Sutherlin Campground
Grasshopper Creek Campground
Richardson Creek Campground
Showdown Winter Sports Area
Former Fort Logan Military Reservation
Montana Sunrise Lodge

Location

Distance and Direction from
Intersection of Sheep Creek and
Butte Creek County Road

NW ¼ Sec 16 T11N R7E

3.9 miles SE

SW ¼ Sec 12 T12N R6E
N ½ Sec 5 T12N R7E
NE ¼ Sec 36 T12N R7E
W ½ Sec 12 T10N R6E
S ½ Sec 10 T13N R8E
SW ¼ Sec 13 T12N R4E
NW ¼ Sec 13 T11N R6E
N ½ Sec 20 T10N R8E
N ½ Sec 17 T9N R8E
SW ¼ Sec 16 T9N R8E
S ½ Sec 33 T13N R8E
SW ¼ Sec 25 T11N R4E
E ½ Sec 32 T12N R8E

2.0 miles N-NW
3.4 miles N-NE
4.5 miles E
7.2 miles S-SW
9.5 miles NE
10.4 miles W
10.4 miles W-SW
10.1 miles SE
13.8 miles SE
14.3 miles SE
7.9 miles NE
11.4 miles SW
6.1 miles E

Source: Central Montana 2017a

Table 3.7-3
Public Hiking Trails Within 15 Miles of the Black Butte Copper Project Area
Name
Allan Trail
Miller Gulch “Jeep” Trail Loop a
Island Park Trail
Tenderfoot Trail a
Williams Mountain Trail b
Memorial Falls Trail
Balsinger Trail
Lost Stove Trail a

Location
Sec 19 T13N R7E
Sec 16 T11N R7E
Sec 17 T13N R7E
Sec 4 T13N R7E
Sec 4 T13N R6E
Sec 4 T13N R8E
Sec 10 T14N R6E
Sec 27 T14N R6E

Source: Central Montana 2017b
Notes:
a
Notes trails that are completely open to motorized vehicles.
b
Notes trails that are partially open to motorized vehicles.
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Table 3.7-4
Angler Use Days for Sheep Creek and Smith River from 1995 to 2015
Year
2015
2013
2011
2009
2007
2005
2003
2001
1999
1997
1995

Total
Angler Days
679
1,139
347
1,762
1,383
770
849
1,074
1,173
808
514

Sheep Creek
Smith River
Resident
Nonresident
Total
Resident
Nonresident
Angler Days
Angler Days Angler Days Angler Days Angler Days
454
225
18,997
11,517
7,480
793
346
14,654
8,674
5,971
300
47
11,480
5,402
6,078
803
959
18,100
11,680
6,420
1,002
381
8,375
3,751
4,624
602
168
14,188
8,371
5,817
276
573
6,854
2,742
4,112
925
149
9,088
6,362
2,726
1,097
149
7,645
6,422
1,223
673
76
13,391
8,302
5,089
312
135
11,272
6,425
4,847

Sources: FWP 2017a; McFarland and Hughes 1997; McFarland and Meredith 1998, 2000, 2002, 2005; McFarland
and Dykstra 2007, 2008; Selby et al. 2015; and Selby et al. In prep.)

Hunting near the Project area includes elk, deer, black bear, mountain lion, and bobcat. FWP has
collected hunting data for various species in the Project vicinity. The two nearest hunting
districts are districts 416 and 446, which both have hunter day data for elk and deer going back
to 2004. Table 3.7-5 presents total hunter days and total number of hunters reported by year,
district, and species. The data indicates that there has been an increase in reported hunter days for
elk since 2014. No data was collected for deer in 2014, 2015, or 2016; however, trends also
indicate an increase in reported deer hunter days.
Table 3.7-5
Montana Fish, Wildlife & Parks Hunter Days Data for Deer and Elk
Year

District
416

2016
446
416
2015
446
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Species
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk

3.7-4

Hunter Days a
N/A
13,209
N/A
12,752
N/A
10,411
N/A
15,412

No. Hunters
N/A
2,055
N/A
2,183
N/A
1,667
N/A
2,689
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Year

District
416

2014
446
416
2013
446
416
2012
446
416
2011
446
416
2010
446
416
2009
446
416
2008
446
416
2007
446
416
2006
446

2005

416
446
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Species
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer
Elk
Deer

3.7-5

Hunter Days a
N/A
10,662
N/A
7,391
9,037
N/A
4,939
N/A
N/A
12,368
N/A
6,607
6,022
9,572
5,369
7,196
6,942
9,559
4,040
6,177
5,481
8,513
3,314
5,208
6,144
8,921
4,466
5,960
5,506
8,974
4,711
5,358
5,248
6,863
4,451
6,142
4,783
7,787
3,191

No. Hunters
N/A
1,790
N/A
1,352
1,356
N/A
885
N/A
N/A
1,986
N/A
1,237
1,155
1,742
764
1,199
1,190
1,618
706
1,044
1,003
1,565
640
909
1,082
1,663
752
979
952
1,608
750
1,039
977
1,302
854
1,135
960
1,360
577
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Species
Elk
Deer
Elk
Deer
Elk

Hunter Days a
5,541
4,827
7,182
3,628
5,509

No. Hunters
982
992
1,400
699
1,044

Source: FWP 2016
Notes:
a
Hunter days reported for deer and elk may be inclusive or overlap could occur.

3.7.3. Environmental Consequences
3.7.3.1.

No Action Alternative

Under the No Action Alternative, the Project would not be constructed and no direct or
secondary impacts on existing land uses or recreation areas would occur. Recreational
opportunities and use levels, patterns, and growth trends would be expected to continue at
current rates.
3.7.3.2.

Proposed Action

Land Use
Under the Proposed Action, impacts on land use would include the direct long-term loss of
approximately 311 acres of ranching/livestock grazing and hay production lands from
construction and operations of the Project. These direct impacts would last about 19 years
through mine construction, operations, closure, and reclamation. No direct impacts on land use
for lands adjacent to the Project area would occur as a result of the Project. No conflicts with
adjacent land uses are anticipated given that there are no zoning restrictions in this area.
The Proponent would install a fence around the surface facilities, which would allow existing
grazing land uses to continue within the Project area outside of the fence line during operations
of the mine.
Long-term impacts on land use would occur to the area proposed for disturbance during mine
construction, operations, and reclamation due to the loss of livestock, ranching, and grazing
lands from ground disturbing activities, construction, and operations of mine facilities, as well as
revegetation efforts. After mine closure, the disturbed land would be reclaimed back to pre-mine
land uses, including the removal or closure of Project facilities. Given the proposed reclamation
plan and the Proponent’s commitment to work with private landowners, no residual impacts on
current existing livestock, ranching, and hay production land uses are anticipated.
Recreation
Under the Proposed Action, no direct impacts on recreation would occur in the proposed
disturbance footprint (i.e., approximately 311 acres) as this area is private ranch lands. The only
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recreation area within the Project area is Bar Z Ranch, which is not located within the
disturbance footprint and would not be directly affected by the construction or operations of the
mine. Potential secondary impacts on recreation opportunities would be related to visual and
noise impacts, as discussed in Sections 3.8.3 and 3.11.3, respectively. Hunting does not occur in
the disturbance footprint for the proposed mine; therefore, no direct impacts on hunting
opportunities would occur as a result of the Project. Potential secondary impacts on hunting
opportunities would be directly related to wildlife impacts. As discussed in Section 3.15.3.2,
Wildlife and T&E Species Proposed Action, there is abundant adjacent habitat for big
game species.
As discussed in Section 3.5.3.1, Surface Water Quantity, Section 3.5.3.2, Surface Water Quality,
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 nominal and to partially offset one another. Therefore, no
secondary impacts on recreation from surface water would occur. As discussed in Section
3.16.3.2, Aquatic Biology Proposed Action, impacts associated with both water quantity and
water quality in Sheep Creek would have minor impacts on fisheries and aquatic life in Sheep
Creek. Therefore, secondary impacts on recreation associated with fishing within Sheep Creek
would also be minor.
As discussed in Section 3.12.3.2, Transportation Proposed Action, during construction
approximately 160 daily employee vehicle trips and 8 truck supply trips would be made each
day. During operations, these numbers would increase to 300 daily employee vehicle trips and 48
to 54 truck trips. While traffic volumes would increase during Project construction and
operation, the major roads in the Project area have additional available capacity to reduce these
impacts, as discussed in Section 3.12, Transportation. Therefore, secondary impacts on accessing
regional recreation areas by increased traffic along U.S. Route 89 during construction or
operations of the Project are not expected.
During construction and operations of the mine, the population increase from mine employees
and contractors may increase the number of people using recreation areas in the Project area (see
Section 3.9.3.2, Socioeconomics Proposed Action). Additionally, some of the mine employees
could stay in the area after the life of the mine and may continue to engage in recreational
activities in the area. Recreational resource demands may be higher during construction and
operations given the increase in local population from construction workers and mine operators.
Smith River Assessment
Land Use
No direct or secondary impacts on existing land uses along the Smith River would occur as a
result of the Proposed Action.
Recreation
The Smith River is the only river in Montana that requires a permit for both public and
commercial floating. Sheep Creek’s confluence with the Smith River is located approximately
19 river miles downstream from where Sheep Creek intersects with the northern edge of the
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Project area. River use data available from FWP was reviewed. In 2017, interest in private float
permits increased for the seventh consecutive year and total river use was at an all-time high.
Table 3.7-6 shows the number of private float permit applications received and number of actual
floaters by year since 2008. As indicated in the data below, interest in floating the Smith River
has nearly doubled in the past 10 years with 5,823 permit applications received in 2008 and
10,007 received in 2017. If the number of persons applying for a float permit increases
significantly, it could lead to increased demand for the float permits, resulting in a smaller
percentage of applicants receiving permits.
Table 3.7-6
Smith River Private Float Permit Applications by Year
Year
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008

Number of Permit Applications
10,007
9,365
8,096
7,377
6,662
6,156
5,633
5,346
5,704
5,823

Number of Floaters
5,599
5,193
4,355
5,375
4,588
4,714
3,999
4,699
5,078
4,836

Number of Craft a
2,591
2,459
2,113
2,506
2,232
2,135
1,967
2,153
2,323
2,225

Source: FWP 2017b
Notes:
a
Includes rafts, canoes, drift boats, kayaks, and other.

Smith River is the receiving waters for Sheep Creek. 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. Therefore, no direct impacts on recreational
opportunities in the Smith River from surface water would occur as a result of the Proposed
Action. As discussed in Sections 3.5.3.1, Surface Water Quantity, and Section 3.5.3.2, Surface
Water Quality, impacts on the Smith River associated with water quantity and water quality
would both be insignificant. Therefore, potential secondary impacts on recreational opportunities
of the Smith River due to changes in water quality or water quantity would also be insignificant.
3.7.3.3.

Agency Modified Alternative

The potential direct impacts of the AMA on land use and recreation would be the same as
described for the Proposed Action. The disturbance footprint would also be the same for the
AMA; therefore, no additional direct impacts on land use or recreation would occur. Secondary
impacts on recreation are anticipated to be similar to those described above for the Proposed
Action. Secondary impacts on hunting would remain the same considering the amount of
adjacent habitat would not change for the AMA. Secondary impacts on fishing would remain the
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same considering no changes in surface water impacts would occur as part of the AMA.
Secondary impacts to traffic would change slightly with the AMA as added truck trips would be
required for the material needed for the additional cemented tailings. These additional trips
would not meaningfully change the traffic impacts described for the Proposed Action.
Smith River Assessment
The potential direct impacts of the AMA on land use and recreation for the Smith River would
be the same as described for the Proposed Action. The disturbance footprint would also be the
same for the AMA; therefore, no additional direct impacts on land use or recreation along the
Smith River would occur. Secondary impacts on recreation are anticipated to be similar to those
described above for the Proposed Action.
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3.8. VISUALS AND AESTHETICS
Visual resources and aesthetics are the visible physical features (landforms, water, vegetation,
and structures) within the assessment area. The proposed Project would have an underground
mine with support facilities and equipment located within the MOP Application Boundary
encompassing approximately 1,888 acres (Project area). The total surface disturbance required
for construction and operations of the mine-related facilities and access road comprises
approximately 311 acres. These facilities would be visible to the public from certain viewpoints.
This section describes the potential impacts on visual resources by describing the baseline
conditions for visual resources and potential receptors, and providing a qualitative assessment of
the severity and likelihood of the impacts of the Proposed Action and AMA.

3.8.1. Analysis Methods
The location of the visible components of the Project facilities, topography and vegetation in the
area, and the location of public access roadways and recreation areas are the basis for
determining the assessment area of direct and secondary and impacts on visual resources.
Analysis methods involved utilization of desktop research including topographic maps, satellite
imagery, and data collected from websites including:
•

FWP 2016

•

Montana Office of Tourism 2018

•

MDT 2016a

•

MDT 2016b

•

Woods et al. 2002

•

USGS 1967

•

USGS 1995

•

USDA 1997

The assessment of impacts on visual resources also included analysis of viewpoint simulations
prepared for the MOP Application (Tintina 2017). Descriptions of views and view-sheds used in
this assessment use the following terms to describe viewing distances:
•

“Foreground” refers to views from zero to approximately 500 feet;

•

“Middle-ground” refers to views from approximately 500 to 1,500 feet; and

•

“Background” refers to views beyond 1,500 feet to the horizon.

The assessment area of impacts on visual resources included the area within an approximately
10-mile radius from the center of the Project area. However, because the existing topography and
vegetation impose considerable restrictions to sight lines, particular emphasis is given to areas
within a 2.5-mile radius (Figure 3.8-1).
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3.8.2. Affected Environment
The affected environment assessment involved developing baseline descriptions of visual
resources and receptors.
3.8.2.1 Visual Resources
Visual resources include the natural and built physical features visible in the existing landscape
including buildings, fences, roads, vegetation, landforms, buildings bridges, streams, and water
features, vistas of mountain peaks or other unique natural features.
According to USEPA mapping of ecoregions, the assessment area is located in Level IV
Ecoregion 17q – Big Snowy-Little Belt-Carbonate Mountains, which is characterized as having
logging, mining, and recreation as the principal land uses (USEPA 2002). The assessment area is
in a broad rolling landscape between the Big Belt and Little Belt Mountains. Non-forested areas
appear to be grasslands used predominantly for livestock grazing and related activities and
drained by creeks. Distant mountain systems and isolated peaks and buttes frame vistas.
Historical development and land use has impacted the native landscape in the assessment area.
Seven existing or former mines and gravel pits are within the assessment area (Figure 3.8-2) as
well as scattered ranches and home sites.
U.S. Route 89 is the only highway in the assessment area and is the principal viewing corridor
near the Project area. Other public roads with views to the Project area include Sheep Creek
Road and Butte Creek Road. The foreground and middle-ground views from these roadways is
of gentle to moderately sloping grasslands, fenced grazing lands, and occasional residential and
quarry/mine development. Background views are generally of forested mountain ridges and
occasional buttes.
3.8.2.2 Visual Receptors
Visual receptors include the residents and non-resident visitors that may be affected by changes
to the visual resource.
The nearest resident receptors include a single residence/ranch located approximately 2.15 miles
east of the Project Area, and a small residential development consisting of approximately
12 homes approximately 3 miles southeast of the Project area. Existing vegetation and
topography block some views of the Project area from the single residence and all views of the
Project area from the other residential development.
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Figure 3.8-1

Black Butte Copper Project
Assessment Area
Meagher County, Montana
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Figure 3.8-2

Black Butte Copper Project
Existing Mines and Quarries
Meagher County, Montana
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Non-resident visitors include travelers using U.S. Route 89. Some of these are the local
population travelling between White Sulphur Springs and Neihart as well as users of the two
recreational facilities located within a 10-mile radius of the assessment area that are accessed
from the highway (Figure 3.8-3). Average annual daily traffic (AADT) data from the MDT
indicates that the number of vehicles using U.S. Route 89 varies from between 469 vehicles
north of White Sulphur Springs to 442 vehicles south of Neihart (Figure 3.8-4). The short term
traffic count station closest to the Project area, Site 30-2-001, is located within a 2.5-mile radius
of the Project area and shows an AADT of 364 vehicles in 2016. The MDT designates U.S.
Route 89 as the King’s Hill Scenic Byway. Views to the Project area from U.S. Route 89 are
limited to a stretch of that roadway between the intersection of U.S. Route 89 and Sheep Creek
Road south for approximately one-half mile.

3.8.3. Environmental Consequences
Viewers along highways and other access roads already view an altered state of the landscape.
These existing alterations of the landscape include existing mines, quarries, fencing, and other
associated human development.
Users of Sheep Creek Road and Butte Creek Road have prominent views of the Project area. No
traffic-count information is available for Sheep Creek Road and it is assumed that it includes a
subset of the travelers previously cited, including visitors from other areas using the two
recreational facilities located within a 10-mile radius of the assessment area (Figure 3.8-3).
Views of the Project area would be limited by the relative elevation of the Project area and by its
context within the existing vegetation and topographic variations.
3.8.3.1.

No Action Alternative

Under the No Action Alternative, the current condition of the visual resources in the assessment
area would remain as they are, including the operations of existing mines, quarries, and
residential, ranching, and recreational facility activities.
3.8.3.2.

Proposed Action

The impact assessment used three key viewpoints from which the public could likely view the
Project area:
•

Viewpoint 2 located on U.S. Route 89 approximately 0.5 mile south of the intersection with
Sheep Creek Road;

•

Viewpoint 6 located on Sheep Creek Road approximately 1.3 miles west of the intersection
with U.S. Route 89; and

•

Viewpoint 7 located on Butte Creek Road approximately 0.75 mile southwest of the
intersection with Sheep Creek Road.

These viewpoints and direction of view-shed are illustrated in Figure 3.8-5.
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Figure 3.8-3

Black Butte Copper Project

Campgrounds, Parks, and Recreation Areas
Meagher County, Montana
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Figure 3.8-4

Black Butte Copper Project
Average Annual Daily Traffic
Meagher County, Montana
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As part of the MOP Application, the applicant prepared a before and after simulation for each of
these views (Figure 3.8-6 through Figure 3.8-11) as well as an oblique aerial view of the Project
(Figure 3.8-12). The oblique aerial simulation shows the overall Project development within the
context of the landscape and visual resources of the area.
Figure 3.8-6 shows existing views from Viewpoint 2 from U.S. Route 89 and Figure 3.8-7
simulates the impacts of the Project. The simulation demonstrates that there are no impacts to the
foreground and middle-ground views of grassland and fences, and minimal impacts to the
background view of Black Butte and the horizon. People travelling along U.S. Route 89 at
typical speeds could catch fleeting glimpses of mine operations structures that, within the context
of the overall landscape, would have minimal impact on views.
Figure 3.8-8 shows existing views from Viewpoint 6 from Sheep Creek Road and Figure 3.8-9
simulates the impacts of the Project. The simulation shows the impacts of the construction of the
Project access road and associated clearing and grading. Foreground views of grassland and
fences and background views of forested areas are unaffected whereas roadwork and removal of
vegetation from the cut bank would affect visual resources. People travelling along Sheep Creek
Road at typical speeds would likely notice the loss of vegetation and changes to topography
required for construction of the mine access road.
Figure 3.8-10 shows existing views from Viewpoint 7 from Butte Creek Road and
Figure 3.8-11 simulates the impacts of the Project. The simulation shows the impacts of the
construction of the Project access road, ponds, mine operations structures, and associated
clearing and grading. Foreground views of grassland and fences and background views of the
forested mountain range are unaffected whereas imposition of mine facilities, ponds, and
construction activity would affect the middle-ground views of grasslands and Black Butte.
People travelling along Butte Creek Road at typical speeds would notice changes to vegetation
and topography, as well as, the imposition of mine structures, roads, and waste rock piles.
In summary, the impacts on views from the three key viewpoints include the following:
•

The addition of the Proposed Action to the landscape would not adversely impact views for
people using U.S. Route 89.

•

Those using Sheep Creek Road to access the two recreational facilities for camping and
hiking in natural areas would experience localized impacts as a result of changes to the
visible landscape that could have a detrimental impact on their experience.

•

Those using Butte Creek Road would experience significant localized changes to views that
could have a detrimental impact on their experience.

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, local in scope, partially reversible, and
experienced by a low number of users.
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Figure 3.8-6

Black Butte Copper Project
Viewpoint 2 Existing
Meagher County, Montana
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Figure 3.8-7

Black Butte Copper Project
Viewpoint 2 Proposed
Meagher County, Montana
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Figure 3.8-8

Black Butte Copper Project
Viewpoint 6 Existing
Meagher County, Montana
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Figure 3.8-9

Black Butte Copper Project
Viewpoint 6 Proposed
Meagher County, Montana
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Figure 3.8-10

Black Butte Copper Project
Viewpoint 7 Existing
Meagher County, Montana
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Figure 3.8-11

Black Butte Copper Project
Viewpoint 7 Proposed
Meagher County, Montana
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Figure 3.8-12

Black Butte Copper Project
Oblique Aerial
Meagher County, Montana
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Impacts to visual resources during operation would be long term, local in scope, and partially
reversible. The Project would use shielded lighting to minimize impacts to visual resources in the
Sheep Creek valley during nighttime construction and operations activities. The proposed
closure/reclamation process includes redistribution of topsoil and revegetation through planting
of trees and seed mixes to re-establish pre-mining vegetative communities. Impacts to visual
resources during closure would be from removal of equipment and structures, and from
previously described construction and operational impacts. These impacts would be short term,
local in scope, and experienced by a moderate number of users. During reclamation, grasses and
shrub communities should be established within three to five growing seasons while forested
communities would likely require several decades. The visual impacts would gradually diminish,
and views would improve over time. Impacts to visual resources after reclamation would be long
term (several years), local in scope, and experienced by a moderate number of viewers.
Smith River Assessment
The Project would have no direct or secondary impacts on visual and aesthetics resources in the
Smith River area. The closest distance between the Project site and the Smith River is
approximately 12 miles. The existing topography and vegetation block views of the Project from
the river as well as from Smith River Road.
3.8.3.3.

Agency Modified Alternative

The impacts of the AMA on visuals and aesthetics would be the same as described for the
Proposed Action during the operational stage of the Project. Some additional waste rock could
remain exposed after reclamation due to the “Additional Backfill of Mine Workings” alternative.
Impacts would vary depending on the quantity and location of the remaining waste rock and on
revegetation efforts.
Smith River Assessment
The AMA would have no direct or secondary impacts on visual and aesthetics resources in the
Smith River area. The closest distance between the Project site and the Smith River is
approximately 12 miles. The existing topography and vegetation block views of the Project from
the river as well as from Smith River Road.
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3.9. SOCIOECONOMICS
This chapter presents the socioeconomic resources within the proposed Project area and
evaluates potential impacts to these resources. Socioeconomic resources include population and
demographics, employment and income, economic activities, housing, public services and
infrastructure, and health and quality of life.

3.9.1. Analysis Methods
Baseline information used in the following sections to document and describe the socioeconomic
resources of the analysis area was obtained from federal and state government sources available
online and the Project “Draft Hard Rock Mining Impact Plan” (Sandfire 2018). Other sources
include the U.S. Census Bureau; U.S. Bureau of Labor Statistics; U.S. Bureau of Economic
Analysis; Montana Census and Economic Information Center; Montana Department of Labor &
Industry; County Health Rankings, and Meagher County. In all cases, the most recent, consistent,
and reliable data were used in the analysis.
3.9.1.1.

Analysis Area

The socioeconomic analysis area (see Figure 3.9-1) was based on various factors that may
influence the location and magnitude of potential socioeconomic impacts. Some factors include
Project location, employment and purchasing, fiscal impacts to local governments, workforce
influx, and accommodation. In addition, the analysis area was influenced by comments received
during the public scoping process.
The Project is located entirely within Meagher County approximately 15 miles north of White
Sulphur Springs and within 110 miles of other population centers including Belgrade, Bozeman,
Great Falls, Harlowton, Helena, Livingston, Stanford, and Townsend. As such, the
socioeconomic analysis area for the Project includes Meagher County, City of White Sulphur
Springs, and School District #8 White Sulphur Springs K-12. It includes a broader region of
influence, including Broadwater, Cascade, Gallatin, Judith Basin, Lewis and Clark, Park, and
Wheatland counties where job opportunities and economic benefits may extend, and may extend
even farther depending on where Project goods and services are purchased.

3.9.2. Affected Environment
3.9.2.1.

Population and Demographics

Meagher County’s primary population center and only incorporated community is the City of
White Sulphur Springs. Three unincorporated communities are located in Meagher County:
Lennep, Martinsdale, and Ringling.
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Table 3.9-1 provides a summary of population and demographic measures for Meagher County
and surrounding counties in the socioeconomic analysis area, with data for the state of Montana
shown for comparative purposes. Meagher County population has increased by nearly 4 percent
over the last decade, which is similar to population growth over that same period for Montana
(U.S. Census Bureau 2010; U.S. Census Bureau 2016). Gallatin County population has
experienced the highest increase in population (9.4 percent) and Judith Basin County has
experienced the greatest decline in population (-4.4 percent) of the socioeconomic analysis area
counties. Meagher County has an aging population with a median age of approximately 48.6,
compared to Montana’s median age of 39.8. The median age in all other socioeconomic analysis
area counties is higher than the state except for Cascade County and Gallatin County.
Table 3.9-1
2016 Selected Population and Demographic Measures
2016
Population
2010
Median
Percent
Percent
County
Population
Change
Census
Age
White
Minority
Estimate
(2010 to 2016*)
Meagher County
1,960
1,891
3.6
48.6
98%
2%
White Sulphur Springs
999
939
6.4
42.2
99%
1%
Broadwater County
5,692
5,612
1.4
46.7
97%
4%
Townsend
1,941
1,878
3.4
40.8
93%
7%
Cascade County
82,049
81,327
0.9
38.0
92%
8%
Great Falls
59,479
58,505
1.7
38.7
91%
9%
Gallatin County
97,958
89,513
9.4
33.2
97%
3%
Bozeman
41,761
37,280
12.0
27.9
95%
5%
Belgrade
7,874
7,389
6.6
32.6
96%
5%
Judith Basin County
1,981
2,072
-4.4
52.0
99%
1%
Stanford
368
401
-8.2
53.7
98%
2%
Lewis and Clark County
65,989
63,395
4.1
41.2
96%
4%
Helena
30,102
28,190
6.8
41.6
96%
4%
Park County
15,843
15,636
1.3
46.4
99%
1%
Livingston
7,210
7,044
2.4
41.3
99%
1%
Wheatland County
2,109
2,168
-2.7
42.9
98%
2%
Harlowton
932
997
-6.5
48.8
97%
3%
Montana
1,023,391 989,415
3.4
39.8
89%
11%
Source: U.S. Census Bureau 2010; U.S. Census Bureau 2016
a

Percent totals are greater or less than 100 percent due to rounding.

As Table 3.9-1 shows, Meagher County population in 2016 was more than 98 percent white and
other socioeconomic analysis area counties ranged from 92 to 99 percent white, which is
generally less diverse than the state of Montana (89.2 percent white).
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Employment and Income

Mining activity has historically played a major role in the economy of the socioeconomic
analysis area communities since the late 1800s. The past gold mining and silver mining boom
and bust cycles throughout the 1900s contributed to periods of significant economic growth and
decline. Timber and agriculture sectors have also been key to the socioeconomic analysis area
economy (Meagher County 2015). Today, the largest industry in Meagher County is farming and
ranching. Table 3.9-2 provides a summary of employment by industry in Meagher County.
Table 3.9-2
2016 Meagher County Employment by Industry
Employment by Industry in Meagher County

Number of Jobs

Farm

Percent of Total Employment

193

25%

Retail Trade

87

11%

Transportation and warehousing

33

4%

Professional, scientific, and technical services

53

7%

Administrative and waste services

18

2%

Educational services

10

1%

Arts, entertainment, and recreation

71

9%

Accommodation and food services

113

15%

48

6%

146

19%

Other services, except public admin.
Government
Source: USBEA 2016a

U.S. Bureau of Economic Analysis does not show Meagher County employment for some
industries (i.e., Mining, Forestry, Construction, Health Care) to avoid disclosure of confidential
information. As of 2016, mining employment in Montana accounted for 1.2 percent of total
employment, compared to less than 1 percent of the total employment in the United States. The
median wage for a mining sector job in Montana was $60,190 in 2016, higher than the overall
median wage in Montana of $32,750. One can assume that mining wages in the socioeconomic
analysis area are similar, at least to the extent that they are higher than the overall median wage
in Montana (Montana DLI 2016).
Montana Department of Labor & Industry estimated the labor force in Meagher County to be
930 with 890 people employed and an estimated 40 people unemployed in 2017, with the
unemployment rate at 4.3 percent (Montana DLI 2017).
Table 3.9-3 provides a summary of five measures of individual prosperity for the overall
socioeconomic analysis area economy, with data for the state of Montana shown for comparative
purposes. These five measures include unemployment, average earnings per job, per capita
personal income, median household income, and families with income below the poverty level.
The total labor force is also given in the first column of the table for reference.
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Table 3.9-3
2016 Selected Employment and Income Measures
Average Per Capita Median
All Ages in
Labor Unemployment
Earnings Personal Household
Poverty ***
Force
Rate
Per Job* Income** Income***
Meagher County
930
4.3% $30,656
$19,989
$39,284
18.3%
Broadwater County
2,584
4.6% $30,378
$29,598
$50,791
10.6%
Cascade County
37,753
3.7% $46,667
$26,578
$45,569
14.2%
Gallatin County
64,527
2.7% $44,612
$31,909
$60,439
11.4%
Judith Basin County
923
3.6% $42,875
$28,741
$44,607
13.4%
Lewis and Clark County 35,249
3.4% $47,953
$29,892
$60,370
10.4%
Park County
8,621
3.8% $32,108
$27,597
$45,405
11.7%
Wheatland County
784
4.3% $37,227
$19,407
$37,306
19%
State of Montana
526,914
3.9% $43,654
$27,309
$50,265
13.4%
County

Source: Montana DLI 2017; *USBEA 2016b; **U.S. Census Bureau 2016; ***SAIPE 2016

Meagher County’s current economic indicators are generally on the lower end of the larger
analysis area, indicating a less healthy economy. Meagher County had the second highest
unemployment rate of socioeconomic analysis area counties (along with Wheatland County) at
4.3 percent compared to the Montana unemployment rate of 3.9 percent (Montana DLI 2017).
Meagher County and Broadwater County had the lowest average earnings per job of
socioeconomic analysis area counties at $30,656 and $30,378 respectively, compared to Montana
at $43,654 (USBEA 2016b).
Per capita personal income (or average personal income) is the total personal income of an area
divided by that area’s population. Meagher County and Wheatland County had the lowest per
capita income among socioeconomic analysis area counties at $19,989 and $19,407 respectively,
compared to Montana at $27,309 (U.S. Census Bureau 2016).
Median household income is the income level earned by a given household in a given area where
half the households in that area earn more and half earn less; “median” household is used instead
of “average” or “mean” household income because it can give a more accurate picture of an
area’s actual economic status. Median household incomes were the lowest in Meagher County
and Wheatland County at $39,284 and $37,306 respectively, compared to Montana at $50,265
(SAIPE 2016).
Wheatland County had the highest percentage of persons in poverty at more than 19 percent,
followed by Meagher County at more than 18 percent. Lewis and Clark County had the lowest
percentage of persons in poverty at 10.4 percent (SAIPE 2016).
The Mountainview Medical Center is the largest employer in the City of White Sulphur Springs
and Meagher County. The center is a critical access hospital that employs between 50 and
99 people. Critical access hospitals are limited service hospitals designed to provide essential
services to rural communities. Other large employers include Showdown Ski Area and The
Equestrian Center at Horse Creek. Table 3.9-4 summarizes top employers in Meagher County.
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Table 3.9-4
2016 Top Employers in Meagher County
Business Name

Number of Employees

All Seasons Inn & Suites
Bank of the Rockies
Bar 47
Castle Mountain Grocery
Mathis Food Farm
Mountainview Medical Center
Seventy-One Ranch LP
Showdown Ski Area
The Equestrian Center at Horse Creek

10-19
10-19
20-49
10-19
10-19
50-99
10-19
20-49
20-49

Source: Montana DLI 2016

Montana’s outdoor recreation industry plays an important role in the economy of the
socioeconomic analysis area communities. While there are no public recreation opportunities
located within or adjacent to the MOP Application Boundary, recreation within 15 miles of the
Project area includes hiking, camping, fishing, hunting, boating, and river floating (see
Section 3.7, Land Uses and Recreation).
FWP provides statewide estimates of hunter and angler trip-related expenditures, which can be
found on their website. FWP estimated $760.4 million in total expenditures from river/stream
angler use in 2018 in Montana (Lewis 2018). According to FWP in a comment on the Draft EIS
during the public comment period, they estimated angler expenditures associated with the Smith
River at $9.1 million annually based on the number of angler days and average per day
expenditures for the river and its North and South Fork tributaries (see Submittal ID HC-001,
comment number 6 in Table 8.2-2 in Chapter 8, Response to Public Comments, of this EIS).
3.9.2.3.

Housing

Meagher County had an estimated count of 1,432 housing units, of which the City of White
Sulphur Springs had an estimated 600 units. Vacant housing units made up 43 percent of housing
units in Meagher County. Median housing values were lowest in Meagher County and
Wheatland County, at $122,200 and $89,700 respectively (U.S. Census Bureau 2016). The
median rent in Meagher County was $625 per month (U.S. Census Bureau 2016). Four motels
are in White Sulphur Springs with 87 rooms (Sandfire 2018).
According to the Meagher County Growth Policy and White Sulphur Springs Growth Policy,
significant numbers of housing units in White Sulphur Springs are deteriorated and there is a
need for programs to rehabilitate or replace housing in poor condition (CTA 2017; Meagher
County 2015). Almost every residential structure in Meagher County is a single family home or
mobile home. A few multiple family structures, mostly apartments, exist in White Sulphur
Springs. Outside of Meagher County, areas with the largest population and housing availability
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include Bozeman, Great Falls, and Helena. Table 3.9-5 provides a summary of housing for each
county in the socioeconomic analysis area (Sandfire 2018).
Table 3.9-5
2016 Selected Housing Measures
County
Meagher County
White Sulphur Springs
Broadwater County
Townsend (40 miles from
White Sulphur Springs)
Cascade County
Great Falls (100 miles from
White Sulphur Springs)
Gallatin County
Bozeman (80 miles from
White Sulphur Springs)
Belgrade (80 miles from
White Sulphur Springs)
Judith Basin County
Stanford (90 miles from
White Sulphur Springs)
Lewis and Clark County
Helena (70 miles from
White Sulphur Springs)
Park County
Livingston (70 miles from
White Sulphur Springs)
Wheatland County
Harlowton (50 miles from
White Sulphur Springs)

Housing
Units
1,378
600
2,691

Median
Percentage of Vacant
Value
Housing Units
$122,200
43%
NA
NA
$192,400
10.2%

Median Motel/Hotel
Rent
Rooms*
$625
NA
87
$626
NA

900

NA

NA

NA

36

37,714

$165,800

9.5%

$671

NA

27,405

NA

NA

NA

>2,100

44,932

$285,200

13.7%

$895

NA

19,070

NA

NA

NA

>2,000

3,200

NA

NA

NA

>200

1,338

$136,500

31.6%

$507

11

248

NA

NA

NA

NA

30,646

$212,600

12.7%

$802

NA

14.169

NA

NA

NA

>1,500

9,369

$222,500

23.9%

$704

NA

3,750

NA

NA

NA

>380

1,297

$89,700

33%

$525

NA

725

NA

NA

NA

37

Source: U.S. Census Bureau 2016; *Sandfire 2018
NA = not applicable

3.9.2.4.

Public Infrastructure and Services

Meagher County is governed by a three-member Board of County Commissioners. Other
administrative officers include the Clerk and Recorder, Treasurer, County Attorney,
Superintendent of Schools, law enforcement, Justice of the Peace, disaster and emergency
services, and Clerk of District Court (Sandfire 2018); all of which are located in White
Sulphur Springs.
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Meagher County has several law enforcement agencies that serve the county, including the
Helena-Lewis and Clark National Forest law enforcement officers, Montana Highway Patrol,
and the Sheriff’s Department. The Sheriff’s Department is located in White Sulphur Springs and
employs a sheriff, two full-time deputies, and five dispatchers.
The County Road Department maintains approximately 200 miles of roads, most of which are
gravel. The department is also responsible for maintaining ten bridges on those roads. The
department includes a road supervisor and three full-time employees (Sandfire 2018).
Fire protection is provided in Meagher County by several fire departments: City of White
Sulphur Springs, Meagher County Fire District, Martinsdale Fire Service Area, and Grassy
Mountain Rural Fire District. In total Meagher County has 12 structure trucks, 7 tenders, and
1 bucket truck. Volunteer fire fighters, with a ½ full-time equivalent fire chief, operate the
agencies (Sandfire 2018).
Ambulance and emergency medical service is provided by 18 certified emergency medical
technicians and three ambulances (Sandfire 2018). A ½ full-time equivalent paramedic is
employed by Meagher County (Sandfire 2018).
The White Sulphur Springs sewage treatment plant is currently being upgraded to comply with
the state sewage treatment permit (Sandfire 2018). The upgraded wastewater system will be able
to serve a population of 1,800 (Sandfire 2018).
White Sulphur Springs obtains its public water supply from two wells in the northeast part of the
city and from South Willow Creek about 2 miles east of the city. The city’s water system has
gone through several upgrades.
White Sulphur Springs’ streets are in poor condition in some locations throughout the city and
the situation is exacerbated where underlying water or sewer lines are deteriorated (CTA 2017).
The city plans to undertake combined street and water/sewer repaving–line replacement projects
to upgrade and repair old, deteriorated, or inadequate water/sewer lines that underlie streets
(CTA 2017).
The Meagher County City Library is located in White Sulphur Springs and provides library
services across Meagher County. The Library Foundation has secured sufficient funding to
construct a new library on a site adjacent to U.S. Route 12/89. Construction began in summer
2018. Library staff includes one full-time librarian and one part-time employee.
One school district in Meagher County serves grades K-12. Enrollment in the 2016 to 2017
school year was 129 students for K-8 and 61 students in grades 9 to 12. K-8 enrollment is down
30 students and high school enrollment is down 19 students, compared to the 2010 to 2011
school year (Sandfire 2018). Table 3.9-6 provides a summary of student enrollment for each
county in the socioeconomic analysis area.
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Table 3.9-6
2016-2017 School Enrollment
County

K-8 Students

High School Students

Meagher County

129

61

Broadwater County

462

208

Cascade County

8,400

3,313

Gallatin County

9,580

3,530

180

77

Lewis and Clark County

6,598

2,998

Park County

1,356

611

236

75

Judith Basin County

Wheatland County
Source: Sandfire 2018

Meagher County has lower educational attainment on average than other counties in the analysis
area. As shown in Table 3.9-7, Meagher County has the second lowest percentage of the
population with a postsecondary degree (i.e., associate’s degree, bachelor’s degree, and graduate
or professional degree) at 28.3 percent compared to other socioeconomic analysis area counties.
Wheatland County has the lowest percentage of the population with a postsecondary degree at
21.9 percent and Gallatin County has the highest percentage of the population with a
postsecondary degree at 54.5 percent (U.S. Census Bureau 2016).
3.9.2.5.

Health and Quality of Life

Health and quality of life are dependent on a number of factors, particularly access to education,
public services, healthcare, recreation, and social services. According to the White Sulphur
Springs Growth Policy, residents are increasingly interested in ensuring new growth and
development be located in suitable locations, and that it be designed and constructed to ensure
the health, safety, and livability for residents (CTA 2017). Both the Meagher County and White
Sulphur Springs growth plans indicate the aging of the population is likely to continue and could
have impacts upon the area’s ability to provide services such as healthcare (CTA 2017; Meagher
County 2015). This is because aging populations tend to require additional healthcare treatment
for more than one chronic condition; therefore, the cost of health care increases.
The Meagher County Draft Growth Policy indicates there has been a departure of businesses
important to the health and well-being of the community, such as the loss of a dentist office and
a chiropractor (Meagher County 2015). The growth policy recommends an assessment of
services to understand the community’s service needs, develop strategies to help retain existing
services/businesses and identify opportunities to attract new or replacement businesses (Meagher
County 2015).
Table 3.9-8 presents selected health measures of county residents from the socioeconomic
analysis area, and with data for the state of Montana shown for comparative purposes. County
Health Rankings has developed a model for ranking counties relative to the health of other
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counties in the same state according to summaries of a variety of health measures. Health
outcome rankings are calculated based on length of life (mortality) and how healthy people feel
while alive (quality of life). Health factor rankings are calculated based on health behaviors,
clinical care, social and economic factors, and the physical environment. Rankings are out of
47 because 47 of the 56 counties in Montana were ranked while 9 counties were not ranked due
to unreliable or missing data (County Health Rankings 2017).
The data show that Meagher County has the lowest health outcomes ranking and the lowest
health factors ranking among socioeconomic analysis area communities. The table includes
select health measures as an example of what contributes to the rankings. Premature death is one
type of health outcome measure that is factored into the health outcomes ranking, and it is
defined as the years of potential life lost before age 75; many premature deaths are considered
preventable. Quality of life is the second type of health outcome measure that incorporates four
measures (poor or fair health, poor physical health days, poor mental health days, and low
birthweight). The data show that premature death is higher in three of the socioeconomic
analysis area counties than in Montana on average, and that accessibility to primary care
physicians also tends to be lower in these counties. The lack of healthcare professionals is
common in rural areas, as are higher rates of obesity, as shown in Table 3.9-8.
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Table 3.9-7
2016 Educational Attainment
County

Less Than 9th to 12th Grade, High School Graduate Some College, Associate’s Bachelor’s
9th Grade
No Diploma (Includes Equivalency)
No Degree
Degree
Degree

Meagher County
White Sulphur Springs
Broadwater County
Townsend
Cascade County
Great Falls
Gallatin County
Bozeman
Belgrade
Judith Basin County
Stanford
Lewis and Clark County
Helena
Park County
Livingston
Wheatland County
Harlowton

2%
3%
2%
4%
2%
2%
1%
<1%
2%
1%
<1%
2%
2%
1%
<1%
18%
9%

6%
6%
5%
8%
6%
7%
2%
1%
5%
4%
3%
4%
3%
4%
5%
6%
7%

42%
52%
38%
39%
31%
31%
20%
13%
34%
35%
36%
25%
21%
33%
35%
33%
41%

Source: U.S. Census Bureau 2016
a

Percent totals are greater or less than 100% due to rounding.
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22%
16%
23%
19%
25%
26%
23%
24%
24%
22%
31%
25%
22%
22%
22%
21%
24%

7%
11%
6%
8%
9%
9%
6%
6%
6%
7%
5%
8%
8%
5%
4%
3%
2%

17%
9%
19%
14%
18%
18%
32%
35%
20%
27%
19%
24%
27%
23%
24%
15%
15%

Graduate or
Professional
Degree
5%
2%
8%
9%
8%
8%
17%
21%
9%
4%
6%
13%
17%
12%
10%
4%
3%
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Table 3.9-8
2017 Selected Health Measures

County

Health
Outcomes
Ranking
(out of 47)

Meagher County
Broadwater County
Cascade County
Gallatin County
Judith Basin County
Lewis and Clark County
Park County
Wheatland County
Montana

41
23
20
2
30
9
11
26
NA

Select Health Outcome Measures
Premature Death
(in years of
potential life lost)
NA
10,500
7,200
4,200
NA
5,900
7,600
NA
7,100

Poor or Fair
Health
16%
13%
15%
12%
12%
11%
13%
15%
NA

Source: County Health Rankings 2017
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Select Health Factor Measures
Health Factors
Ranking Ratio of Population to Obesity Rate
Primary Care (population 20
(out of 47)
Physicians
years +)
34
1,850:1
24%
23
2,830:1
30%
24
1,310:1
28%
1
1,330:1
16%
12
1,990:0
29%
3
1,140:1
24%
7
880:1
23%
33
NA
25%
NA
1,310:1
25%
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3.9.3. Environmental Consequences
Potential socioeconomic impacts relate to the expected changes a community experiences as a
result of the Project alternatives under consideration in this EIS. These can relate to changes in
population, demographics, income, taxes, and demands on community and government services.
3.9.3.1.

No Action Alternative

Under the No Action Alternative, there would be minimal impacts to socioeconomics as
population, employment, and economic activity levels would be expected to follow
current trends.
3.9.3.2.

Proposed Action

Under the Proposed Action, potential impacts on socioeconomic resources were assessed based
on assumptions using the best available information. This includes the Proponent’s estimates of
the number of workers needed for construction, operations, and associated mine support services;
findings from other large-scale developments such as the Rosebud Mine near Colstrip, Montana;
and monitoring results presented in the most recent “East Boulder Mine Hard Rock Mining
Impact Plan,” which indicates that workers would travel up to 2 hours for higher paying natural
resource jobs (Sandfire 2018).
Projected Employment
The workforce estimates summarized in Table 3.9-9 were obtained from the “Draft Hard Rock
Mining Impact Plan” and used to project potential workforce and associated population influx
over the life of the mine.
Table 3.9-9
Project Workforce Estimates
Worker Type
Proponent Employees
Proponent Contractors
Associated Support Workers a
Total

Construction
Operations
Reclamation/Closure
Year 1 Year 2 Year 3 Years 4-14 Year 15 Year 16 Year 17 Year 18
14
37
165
235
203
90
60
40
70
115
108
24
24
24
24
24
8
20
89
127
110
49
32
22
92
362
293
386
337
163
116
86

Source: Sandfire 2018
a

Associated support workers are considered workers that would provide secondary support services to the mine, but
would not be employed or contracted directly by the Project.

The Proponent expects to hire up to 200 contractors during the construction phase in Year 1 and
into Year 3; not all contractors would be at the Project site at the same time. As shown in
Table 3.9-9, contractors are expected to peak at 115 during construction in Year 2, and up to
24 contractors are projected to be at the mine site from time to time during the operations and
reclamation phases of the project. The number of Proponent employees is projected to gradually
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ramp up through the first 3 years up to an operating workforce of 235 employees. Associated
support workers are considered workers that would provide secondary support services as a
result of the mine, but would not be employed or contracted directly by the Project. The
Proponent estimates that the number of associated support workers would be at a ratio of 0.54 for
every Project employee and contractor.
Projected Workforce Influx
Workforce influx projections were obtained from the “Draft Hard Rock Mining Impact Plan,”
which includes assumptions about the extent to which workers can be hired locally (defined as
within 110 miles of the mining operations or within an approximate 1.5-hour commuting
distance) and the extent to which workers may move in from outside the 110-mile area (referred
to as in-migrating workers):
•

An estimated 30 percent of Proponent employees can be hired locally from the area (within
110 miles of the mining operations) and 70 percent are projected to move in from outside of
the 110-mile area.

•

An estimated 30 percent of Proponent contractors can be hired locally from the area (within
110 miles of the mining operations) and 70 percent are projected to move in from outside of
the 110-mile area.

•

An estimated 70 percent of associated support workers can be hired locally from the area
(within 110 miles of the mining operations) and 30 percent are projected to move in from
outside of the 110-mile area.

Table 3.9-10 provides a summary of workers that are projected to move into the area for the
mine by applying the influx assumptions listed above to Table 3.9-9.
Projected Population Influx and Distribution
Population influx and distribution projections were obtained from the “Draft Hard Rock Mining
Impact Plan.” To estimate potential population influx associated with the Proposed Action and
distribution, the Proponent made the following assumptions about whether in-migrating workers
may bring their families and where they may decide to reside as a result of the Proposed Action:
•

50 percent of in-migrating workers (i.e., Proponent employees, contractors, and associated
support workers) are projected to move into Meagher County; the remainder would reside
outside of Meagher County but within 110 miles of the Project.

•

In-migrating Proponent employees and associated support workers are projected with
dependents, assuming an average of 2.46 people per household based on the state average.

•

In-migrating Contractors are projected without dependents given the temporary construction
period.

•

Among in-migrating workers moving to Meagher County, 90 percent are estimated to stay in
White Sulphur Springs.

February 2020

3.9-14

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

Table 3.9-10
Projected Workforce Influx
Construction
Operations
Reclamation/Closure
Year 1 Year 2 Year 3 Years 4-14 Year 15 Year 16 Year 17 Year 18

Worker Type
In-migrating
Proponent
Employees (70% of
total employees)
In-migrating
Proponent
Contractors (70% of
total contractors)
In-migrating
Associated Support
Workers (30% of
total associated
support workers) a
Total

10

26

116

165

142

163

42

28

49

81

76

17

17

17

17

17

2

6

27

38

33

15

10

7

61

113

219

220

192

95

69

52

Source: Sandfire 2018
a

Associated support workers are considered workers that would provide secondary support services to the mine, but
would not be employed or contracted directly by the Project.

Table 3.9-11 provides a summary of projected population influx and distribution by applying the
assumptions listed above to Table 3.9-10. In-migrating workers and associated population influx
numbers are presented across three geographic areas in Table 3.9-11 to show the potential
distribution of influx to Meagher County, and outside Meagher County but within 110 miles of
the Project and White Sulphur Springs.
Table 3.9-11
Projected Population Influx Relocating to Meagher County
and Areas Within 110 Miles of the Project
Construction
Operations
Reclamation/Closure
Year 1 Year 2 Year 3 Years 4 -14 Year 15 Year 16 Year 17 Year 18
Meagher County Influx (50% of influx)
In-migrating workers
(including Employees,
Contractors and
31
57
110
110
96
48
35
26
Associated Support
Workers)
Associated population
40
80
214
258
224
105
73
52
influx
Population Influx Type

Influx Outside Meagher County But Within 110 Miles Of The Project (50% of influx)
In-migrating workers
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Construction
Operations
Reclamation/Closure
Year 1 Year 2 Year 3 Years 4 -14 Year 15 Year 16 Year 17 Year 18
Meagher County Influx (50% of influx)
In-migrating workers
(including Employees,
Contractors and
31
57
110
110
96
48
35
26
Associated Support
Workers)
Associated population
40
80
214
258
224
105
73
52
influx
Population Influx Type

White Sulphur Springs Influx (90% of Meagher County Influx)
In-migrating workers

28

51

99

99

86

43

32

23

Associated population
influx

36

72

193

232

202

95

66

47

Source: Sandfire 2018

As shown in Table 3.9-11, Meagher County is projected to have 214 people move in during peak
construction (Year 3), with 193 of them residing in White Sulphur Springs. During operations,
Meagher County is projected to have 258 people move in, with 232 of them residing in White
Sulphur Springs.
Population and Demographic Change
Under the Proposed Action, Meagher County and the city of White Sulphur Springs are expected
to be most impacted by population influx. The population of Meagher County (estimated at
1,960 as of 2016) is projected to increase by 13 percent, assuming 258 people move into
Meagher County as a result of the Project. This represents a significant increase, given the
population in Meagher County has only increased by 3.6 percent over a 6-year period (since
2010). The City of White Sulphur Springs population (estimated at 999 as of 2016) is projected
to increase by 23 percent, assuming 232 of the 258 people in-migrating to Meagher County move
into White Sulphur Springs. This would also represent a significant increase, given that the
population in White Sulphur Springs has only increased by 6.4 percent over a 6-year period
(since 2010). All other socioeconomic analysis area county populations are projected to increase
by 1 to 10 percent assuming remaining population influx outside Meagher County but within a
110 mile area of the Project is evenly distributed across cities and towns in the seven counties
surrounding Meagher County. It is important to note that both Meagher County and the City of
White Sulphur Spring have had larger populations at 2,154 and 1,302 respectively in 1980
(U.S. Census Bureau 1995). This suggests that the projected population increase would bring the
population totals roughly back in line with 1980 numbers. In other words, this area has seen and
handled the projected higher population numbers before.
Project-related employment would be based on candidate skill set and qualification. While the
demographic make-up of individuals that would move to the area as a result of the Project is
unknown, based on U.S. labor force statistics, the total employed in mining, quarrying, and oil
and gas extraction sector jobs represent a workforce population that is 88 percent white and
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13 percent women (USBLS 2018). If Project-related employment is similar to U.S. employment
demographics in mining, quarrying, and oil and gas extraction sector jobs, workforce influx
would represent a male-dominated, slightly more racially diverse in-migrating population
compared to existing analysis area populations (as mentioned in Section 3.9.2, Affected
Environment, socioeconomic analysis area counties ranged from 92 to 99 percent white).
Employment, Income and Tax Revenues
Under the Proposed Action, the Proponent expects to hire up to 200 contractors during the
construction phase and employ an operating workforce of 235 employees. These jobs would be
expected to pay more than the average wage of people employed in the socioeconomic analysis
area counties. In addition to job creation, the Proposed Action would deliver further benefits to
the local economy from Project investment, purchasing, and tax payments.
The Hard Rock Mining Impact Act, Tax Base Sharing Act, and metal mines license tax
allocation are intended to mitigate fiscal impacts of a hard rock mineral development and assist
affected local governments in preparing for, and mitigating, area fiscal and economic impacts.
According to the Meagher County Growth Policy, implementation of Growth Policy goals
includes an action plan to utilize the Hard Rock Mining Act process to address mining impacts
on community services (Meagher County 2015).
The Hard Rock Mining Impact Act requires the mineral developer to prepare an impact plan that
describes the financial impacts the Proposed Action would have on affected units of local
government, which include Meagher County, the City of White Sulphur Springs, and the White
Sulphur Springs Public School District #8. Under the Impact Act, the mineral developer commits
to pay all increased local government costs resulting from the construction and operation of the
Proposed Action.
Under the Montana Tax Base Sharing Act, the increase in taxable valuation of the mineral
development that occurs after the operating permit is issued must be allocated among the
affected local government units within each of three categories: counties and incorporated cities
or towns, high school districts, or elementary school districts [§ 90-6-403 and § 90-6-404,
MCA]. White Sulphur Springs would receive 20 percent of the Project’s 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. The
White Sulphur Springs Public School District #8 would receive 100 percent of the Project’s
taxable valuation since it is the only school district in Meagher County. The increase in taxable
valuation is projected to be $8.2 million at peak copper production (Sandfire 2018).
The metal mines license tax is collected by Montana Department of Revenue and is based on the
mineral and the extent of processing that occurs before the mineral is transported. Annually, the
Department of Revenue transfers 35 percent of metal mines license tax collections to the affected
government units as identified in the “Hard Rock Mining Impact Plan.” According to the plan,
over $4 million per year would be paid in the metal mines license tax to the State of Montana as
a result of production from the Proposed Action; over $1.4 million per year is estimated to be
distributed to Meagher County during the projected 11 years of production (Sandfire 2018).
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Housing
Based on the population influx projections summarized in Table 3.9-11, Meagher County is
projected to have 214 people move in during peak construction (Year 3), with 193 of them
residing in White Sulphur Springs. During operations, Meagher County is projected to have
258 people move in, with 232 of them residing in White Sulphur Springs.
The Proponent does not intend to provide a construction camp or housing for employees. Inmigrating workers are expected to seek housing options in populated areas within 110 miles (or
approximately within a 1.5-hour commute) to the Project. In-migrating workers are expected to
reside in hotels/motels, rental units, recreational vehicles (RVs) or affordable single family
homes. The Proponent assumes that private housing developers would provide additional
housing after the permitting process is completed and construction begins. The Montana
Business Assistance Connection estimates that an additional 112 housing units may be needed as
a result of the Project (Sandfire 2018).
Housing impacts could come in the form of increased demand and costs for housing due to
population influx. Potential impacts include increased rental and housing values as a result of
demand that exceeds the available housing supply, contributing to significant housing constraints
and affordability challenges particularly during the construction phase. This could lead in some
cases to higher property taxes if property values rise. In the longer term, benefits may include
increased housing stock, improved housing units (repaired and/or remodeled existing units), and
increased availability of newer units. But if overbuilding during Project construction occurs, this
could result in a housing glut during operations due to excess supply of housing stock.
According to the White Sulphur Springs Growth Policy (adopted May 2017), a significant
number of housing units are deteriorated and programs are needed to rehabilitate or replace
housing in poor condition (CTA 2017). Within 3 years (by May 2020) the City of White Sulphur
plans to assess the needs for additional housing and rehabilitation of existing housing units and
implement a housing plan to meet the identified housing needs with appropriate housing
programs (CTA 2017). According to the Meagher County Growth Policy, the county may
consider developing and implementing temporary workforce regulations to ensure that housing
selected by construction workers is designed to protect public health and safety and to ensure
that necessary services and infrastructure is provided (Meagher County 2015). According to the
“Hard Rock Mining Impact Plan,” the Proponent intends to collaborate with Meagher County
and the City of White Sulphur Springs and assist with funding community planning and
economic development efforts.
Public Infrastructure and Services
Impacts on public infrastructure and services could come in the form of increased demand for
services or degradation of public infrastructure due to additional use. Adverse impacts would
include demand for services that exceeds the available capacity or degradation that exceeds the
county or city’s ability to perform repairs. According to White Sulphur Springs and Meagher
County Growth Plans, streets are in poor condition in some locations and underlying water
and/or sewer lines are also deteriorated and need replacement. The City plans to implement a
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5- to 6-year capital improvement plan to address public infrastructure issues, including a
combined street repair/water-sewer line replacement plan. Water and sewer upgrades are also
underway in White Sulphur Springs.
Although infrastructure improvement planning is in progress, the Project is likely to significantly
affect public infrastructure if the City of White Sulphur Springs’ plans are not implemented in
time for Project construction. Any fiscal impacts on local government service providers would be
mitigated through payments as established in the “Hard Rock Mining Impact Plan” (Sandfire
2018). Public service providers would benefit from the additional tax revenues generated by the
mine and should be able to adapt to the long-term changes in demand associated with mine
operations.
Health and Quality of Life
Potential impacts to health and quality of life depend on the current health status of communities,
the capacity of public health services and the ability of area communities to adjust to (and
accept) changes in life style as a result of the Proposed Action. As discussed in Section 3.9.2,
Affected Environment, Meagher County ranks lowest among socioeconomic analysis area
counties in health (based on County Health Rankings analysis of a variety of health indicators)
and there has been a departure of business important to community health and well-being (e.g.,
loss of dentist office and chiropractor). The aging of the population, combined with rapid
population influx, particularly during Project Construction, has the potential to put significant
strain on local healthcare services. Mountainview Medical Center is Meagher County’s only
hospital and provides inpatient, outpatient, long-term care, diagnostics, and emergency services.
However, the facility has the potential to become overloaded with increased demand for services
associated with a larger population. Nurse and staff recruitment could be challenging if high
housing prices or low salaries make it difficult to draw needed healthcare professionals to the
area.
The Project has the potential to impact local healthcare capacity as a result of associated
population influx. As a result, impacts to health and quality of life is a high-likelihood event
particular during Project construction as local populations adjust to rapid change in their
community from population influx. A younger demographic than what currently exists would
likely make up the 20 percent of new population coming to White Sulphur Springs and Meagher
County. Also, the boom and bust cycle that sometimes occurs during and after a large project
presents a risk. According to the Meagher County Growth Policy, residents of the county
welcome new economic opportunities and growth for our communities, but they want to ensure
that it occurs in a manner that maintains their identity and quality of life. Effective
implementation of Meagher County and White Sulphur Springs Growth Plans would be critical
to minimizing impacts on health and quality of life if the Project is approved.
Smith River Assessment
During the public scoping period, numerous comments were received regarding potential
impacts to Smith River users (see Section 1.6.1, Public Participation). Based on impact analysis
of Project activities on various area resources, the Project could secondarily affect Smith River
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users as a result of Project traffic impacts (including brief periods of congestion and traffic safety
risks) on U.S. Route 89 and U.S. Route 89/12, which provide regional access to and from the
Smith River (see Section 3.12.3, Environmental Consequences, for a discussion of potential
impacts of Project traffic.) The Smith River is mainly a regional recreation destination in the
general Project vicinity. Recreational users on the Smith River are not expected to be affected by
the Project in terms of potential socioeconomic impacts. While Project traffic may result in brief
periods of congestion at the intersection of Sheep Creek Road and U.S. Route 89 (particularly
during employee shift changes), this is not expected to affect Smith River users. Considering that
demand to float the river is currently regulated and limited by a permit system, demand to use the
Smith River recreationally would likely continue at its current levels into the future. The Project
would not likely have direct or secondary impacts on any other resources as summarized below.
As discussed in Section 3.2.4, 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 such, a negligible level of PM and other pollutants would be
conveyed to the Smith River basin from point source and fugitive dust emission sources. Given
modeled concentrations are less than SIL, and because the SIL concentrations are well below
ambient air standards, which are themselves accepted as protective of sensitive populations,
Project emissions would not impact Smith River users, including sensitive populations such as
people with asthma, children, and the elderly.
As discussed in Section 3.5.3, Smith River is the receiving waters to Sheep Creek. 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 partially offset one another. Therefore, the Project is expected to have
an insignificant impact on recreational opportunities of the Smith River due to changes in water
quality or water quantity (also see Section 3.7.3). It should be noted, however, that the Smith
River is included in DEQ’s 303(d) list of impaired streams for flow regime modification due to
agricultural irrigation, from the North and South Forks to the mouth at the Missouri River. Those
activities which impact surface water quantity are not associated with the Project and are likely
to continue in the future.
As discussed in Section 3.8, the Project would not likely have any direct or secondary impacts on
visual and aesthetics resources in the Smith River area. The closest distance between the Project
site and the Smith River is approximately 12 miles. The existing topography and vegetation
block views of the Project from the river as well as from Smith River Road. Therefore, the
Project would not impact Smith River users since there would be no changes to the visual and
aesthetic resources in the Smith River area.
As discussed in Section 3.11.3, blasting during the construction phase of the Project would be
audible for several miles around the Project site. However, any noise associated with blasting
activities at the Smith River State Park, if audible, would be significantly below DEQ’s noise
threshold for noise sensitive areas. Therefore, Project generated noise is not expected to impact
Smith River users.
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Agency Modified Alternative

The AMA would not change the Project’s construction or operations-phase workforce,
purchasing, or procurement activities. Therefore, the potential impacts of the AMA on
socioeconomic resources would be the same as described for the Proposed Action.
Smith River Assessment
The impacts of the AMA on the Smith River would be the same as described for the Proposed
Action.
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SOILS

3.10.1. Analysis Methods
3.10.1.1. Analysis Area
Soil investigations for the analysis area were conducted by WESTECH Environmental Services,
Inc. (WESTECH), which are included as Appendix E (WESTECH 2017) of the MOP
Application (Tintina 2017). The soil analysis area included the MOP Application Boundary
(i.e., Project area), encompassing approximately 1,888 acres, and the surrounding area for a total
of 3,368 acres. This area includes, but is not limited to, all land to be disturbed by mining
including the reclamation material stockpile areas, access roads, portal pad, cement tailings area,
subsoil stockpile, spillway, and ponds.
3.10.1.2. Information Sources
WESTECH conducted the soil investigations for the analysis area in July and October of 2015 to
identify and describe soil profiles, sample representative soil horizons, and determine suitability
for reclamation. WESTECH based their study on the soil survey procedures developed by the
Natural Resource Conservation Service (NRCS) as part of the Soil Survey Manual
(USDA 1993). The baseline soils survey contains descriptions of field, laboratory, and
interpretation methods (WESTECH 2017). Meagher County soils have been mapped and data
are available online as part of the U.S. Department of Agriculture’s Web Soil Survey.
3.10.1.3. Methods of Analysis
The baseline soil survey included 30 soil survey sites that were selected after traversing the
landscape and observing variable soil conditions in the field. Of these 30 sites, samples were
collected from major soil horizons at 25 locations. Each soil survey site was manually excavated
with a shovel or hand auger to either a depth of 40 inches, auger refusal, or upon hitting bedrock.
For each sample location, the following characteristics were recorded in the field: drainage class,
slope range, parent material, vegetation and land use, topography and position, aspect, surface
runoff, erosion, permeability, horizon types, depths and thickness, color and texture, coarse
fragment content, carbonates, clay films, effervescence, roots, and structure.
Laboratory analyses were performed on selected physical and chemical characteristics of the
soils. Particle size analysis, percent rock fragments, organic matter percent, salinity/conductivity,
and chemical properties including soil pH, arsenic, cadmium, copper, lead, and zinc were
determined as part of the study. Baseline soils survey interpretations were used to access the
likely impacts of each alternative. Laboratory analyses were completed in August and November
of 2015.
Initial map unit boundaries were drawn based on field results and then refined based on literature
review and laboratory analysis results.
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3.10.2. Affected Environment
3.10.2.1. Soil Types
Based on the results of the baseline soil survey, 18 NRCS-established soil series were identified
as components of identified soil map units in the analysis area (see Figure 3.10-1). The
following sections summarize relevant physical and chemical properties of each series.
Table 3.10-1 provides a breakdown of map units by acres present within the analysis area.
Table 3.10-1
Summary of Soil Map Units in the Analysis Area
Map Unit Name
Adel loams
Caseypeak, skeletal loams
Caseypeak, skeletal loams steep
Cheadle, channery loams
Clunton, clay loams
Duckcreek, clay loams
Farlin, clay loams
Houlihan, sandy loams
Kimpton, skeletal loams
Kimpton, skeletal loams steep
Libeg, clay loams
Medicinelodge frequently flooded
Medicinelodge occasionally flooded
Poin, skeletal sandy loams
Raynesford, silty clay loams
Redchief, silty loams
Redfish, occasionally flooded
Sebud, gravelly loams
Wineglass, channery clay loams
Woodhall, skeletal loams
Woodhurst, skeletal loams
Disturbed Land
Rock Outcrop
Total

Acres in the Analysis Area
26.9
222.4
79.3
798.5
26.5
138.0
46.5
50.2
345.8
127.7
197.8
256.4
71.7
188.3
67.5
86.5
31.5
35.7
166.4
328.1
27.9
36.9
11.3
3,367.8

Source: WESTECH 2017
Notes:
a Percent totals are greater or less than 100 percent due to rounding.
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Ad-b: Adel loam (5 to 15 percent slopes)
Soils within the Adel series consist of very deep and well-drained soils that typically form in
alluvium, colluvium, or slide deposits. Permeability is moderate, and soils are found on a variety
of landforms including alluvial fans, mountain slopes, hills, stream terraces, and drainage ways.
High volumes of coarse fragments were found in the Adel loam sample survey Site BB15 with
50 percent coarse fragments identified at a depth of 15 to 32 inches and 60 percent at a depth of
32 to 40 inches. The Adel series has a wind erodibility group (WEG) rating of 5 and a soil
erodibility factor rating of 0.2 to 0.3, both exhibiting low to moderate susceptibility to erosion.
Chemical property test results indicated levels exceeding the Montana DEQ threshold levels for
arsenic, lead, zinc, and cadmium (WESTECH 2017; NRCS 2017; Hydrometrics, Inc. 2013).
Adel loams represent less than 1 percent of the soils proposed to be disturbed as part of
the Project.
Cp-c: Caseypeak, skeletal loams (15 to 40 percent slopes) and Cp-d: Caseypeak, skeletal
loams steep (40 to 70 percent slopes)
Soils within the Caseypeak series consist of shallow and well-drained soils that typically form in
residuum derived from coarse-grained, igneous rocks such as granite. Permeability is moderately
rapid and soils are found on mountains and hills. High volumes of coarse fragments were found
in the Caseypeak sample survey Sites BB02 and BB17. Site BB02 showed 75 percent coarse
fragments at a depth of 0 to 3 inches. Site BB17 showed 50 percent coarse fragments identified
at a depth of 0 to 4 inches and 75 percent coarse fragments at a depth of 4 to 12 inches. Shallow
bedrock was also identified at sample Sites BB02, BB08, and BB17 at depths of 20, 3, and
12 inches, respectively. Soil series Cp-d was identified as having a slope limit that could inhibit
soil salvage. The Caseypeak series has a WEG rating of 5 and a soil erodibility factor rating of
0.2 to 0.3, both exhibiting low to moderate susceptibility to erosion. Chemical property test
results indicated levels exceeding the DEQ threshold levels for arsenic, lead, and zinc
(WESTECH 2017; NRCS 2017; Hydrometrics, Inc. 2013). Caseypeak, skeletal loams represent
8 percent of the soils proposed to be disturbed as part of the Project.
Ch-b: Cheadle, channery loams (5 to 15 percent slopes)
Soils within the Cheadle series consist of shallow and well-drained soils that typically form in
colluvium and residuum derived primarily from hard sandstone. Permeability is moderate and
soils are found on plains, hills, mountains, ridges, and escarpments. High volumes of coarse
fragments were found in the Cheadle sample survey Sites BB05, BB11, and BB24. Site BB05
showed 50 percent coarse fragments identified at a depth of 4 to 9 inches and 80 percent coarse
fragments at a depth of 9 inches and deeper. Site BB11 showed 50 percent coarse fragments at a
depth of 19 to 30 inches, while Site BB24 exhibited 90 percent coarse fragments at a depth of
6 to 10 inches. Shallow bedrock was also identified at sample Sites BB05, BB11, and BB24 at
depths of 9, 30, and 10 inches, respectively. The Cheadle series has a WEG rating of 6 and a soil
erodibility factor rating of 0.3 to 0.4, both exhibiting low to moderate susceptibility to erosion.
Chemical property test results indicated levels exceeding the DEQ threshold level for lead
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(WESTECH 2017; NRCS 2017; Hydrometrics, Inc. 2013). Cheadle, channery loams represent
27 percent of the soils proposed to be disturbed as part of the Project.
Cl-a: Clunton, clay loams frequently flooded (0 to 5 percent slopes)
Soils within the Clunton series consist of very deep and very poorly drained soils that typically
form in alluvium. Permeability is moderate and soils are found on floodplains, floodplain steps,
and drainage ways. Depth to groundwater for the Clunton series is ten inches, which may restrict
soil salvage operations. The Clunton series has a WEG rating of 5 and a soil erodibility factor
rating of 0.2 to 0.4, both exhibiting low to moderate susceptibility to erosion. Chemical property
test results indicated levels exceeding the DEQ threshold level for lead (WESTECH 2017;
NRCS 2017; Hydrometrics, Inc. 2013).
Dc-a: Duckcreek, clay loams (0 to 5 percent slopes)
Soils within the Duckcreek series consist of moderately deep and well-drained soils that typically
form in interbedded sandstone and shale residuum as well as clayey sedimentary beds.
Permeability is slow and soils are found on hills, mountains, and escarpments. Soil texture at
Site BB25 exceeded clay content levels identified by DEQ for reclamation potential. The
Duckcreek series has a WEG rating of 6 and a soil erodibility factor rating of 0.2 to 0.3, both
exhibiting low to moderate susceptibility to erosion. Chemical property test results indicated
levels exceeding the DEQ threshold level for lead (WESTECH 2017; NRCS 2017;
Hydrometrics, Inc. 2013). Duckcreek, clay loams represent 1 percent of the soils proposed to be
disturbed as part of the Project.
Fa-a: Farlin, clay loams (0 to 5 percent slopes)
Soils within the Farlin series consist of very deep and well-drained soils that typically form in
alluvium, colluvium, and limestone slide deposits. Permeability is moderate and soils are found
on hills, mountain slopes, ridges, landslides, fan remnants, and escarpments. The Farlin series
has a WEG rating of 6 and a soil erodibility factor rating of 0.2 to 0.3, both exhibiting low to
moderate susceptibility to erosion (WESTECH 2017 and NRCS 2017).
Hl-b: Houlihan, sandy loams (5 to 15 percent slopes)
Soils within the Houlihan series consist of very deep and well-drained soils that typically form in
alluvium and colluvium. Permeability is moderate and soils are found on hills, mountain slopes,
swales, and fan remnants. High volumes of coarse fragments were found in the Houlihan sample
survey Site BB11, showing 50 percent coarse fragments at a depth of 19 to 30 inches. The
Houlihan series has a WEG rating of 6 and a soil erodibility factor rating of 0.2 to 0.4, both
exhibiting low to moderate susceptibility to erosion (WESTECH 2017 and NRCS 2017).
Houlihan, sandy loams represent 1 percent of the soils proposed to be disturbed as part of
the Project.
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Kp-c: Kimpton, skeletal loams (15 to 40 percent slopes) and Kp-d: Kimpton, skeletal loams
steep (40 to 70 percent slopes)
Soils within the Kimpton series consist of moderately deep and well-drained soils that typically
form in colluvium and slope alluvium. Permeability is moderate and soils are found on bedrockfloored plains, mountain slopes, hills, and ridges. Soil texture at Site BB12 exceeded clay content
levels identified by DEQ for reclamation potential. High volumes of coarse fragments were
found in the Kimpton sample survey Sites BB09, BB12, and BB13. Site BB09 showed
60 percent coarse fragments identified at a depth of 12 to 30 inches. Site BB12 showed
60 percent coarse fragments at a depth of 36 to 42 inches and deeper. Site BB13 exhibited
55 percent coarse fragments at a depth of 5 to 14 inches and 70 percent coarse fragments at a
depth of 14 to 24 inches and deeper. Shallow bedrock was also identified at sample Sites BB09
and BB12 at depths of 30 and 24 inches, respectively. Soil series Kp-d was identified as having a
slope limit that could inhibit soil salvage. The Kimpton series has a WEG rating of 6 and a soil
erodibility factor rating of 0.3 to 0.4, both exhibiting low to moderate susceptibility to erosion.
The pH value identified at Site BB09 fell within the acidic range, which could impede
revegetation. Chemical property test results indicated levels exceeding the DEQ threshold levels
for arsenic, lead, zinc, and cadmium (WESTECH 2017; NRCS 2017; Hydrometrics, Inc. 2013).
Kimpton, skeletal loams represent 26 percent of the soils proposed to be disturbed as part of
the Project.
Lb-b: Libeg, clay loams (5 to 15 percent slopes)
Soils within the Libeg series consist of very deep and well-drained soils that typically form in
alluvium, colluvium, outwash, till, or slide deposits. Permeability is moderate and soils are found
on a variety of landforms including alpine moraines, mountain slopes, avalanche chutes, stream
terraces, and hills. The Libeg series has a WEG rating of 7 and a soil erodibility factor rating of
0.2 to 0.4, both exhibiting low to moderate susceptibility to erosion. The pH value identified at
Site BB01 fell within the acidic range, which could impede revegetation. Chemical property test
results indicated levels exceeding the DEQ threshold levels for arsenic, lead, zinc, and cadmium
(WESTECH 2017; NRCS 2017; Hydrometrics, Inc. 2013).
Ml-a: Medicinelodge frequently flooded (0 to 5 percent slopes) and Mb-b: Medicinelodge
occasionally flooded (5 to 15 percent)
Soils within the Medicinelodge series consist of very deep and poorly drained soils that typically
form in clayey alluvium. Permeability is slow and soils are found on stream terraces, drainage
ways, floodplain steps, depressions, and landslides. High volumes of coarse fragments were
found in the Medicinelodge sample survey Site BB26 with 50 percent coarse fragments
identified at a depth of 24 to 36 inches and 60 percent at a depth of 36 to 42 inches. Depth to
groundwater for the Medicinelodge series is 24 to 36 inches, which may restrict soil salvage
operations. The Medicinelodge series has a WEG rating of 7 and a soil erodibility factor rating of
0.2 to 0.3, both exhibiting low to moderate susceptibility to erosion. The pH value identified at
Site BB022 fell within the acidic range, which could impede revegetation (WESTECH 2017 and
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NRCS 2017). Medicinelodge soils represent less than 1 percent of the soils proposed to disturbed
as part of the Project.
Pn-b: Poin, skeletal sandy loams (5 to 10 percent)
Soils within the Poin series consist of shallow and well-drained soils that typically form in
colluvium and residuum derived from various rocks including granite, sandstone, and quartzite.
Permeability is moderately rapid and soils are found on bedrock-floored plains, mountains,
ridges, and hills. High volumes of coarse fragments were found in the Poin sample survey Site
BB23 with 50 percent coarse fragments identified at a depth of 4 to 9 inches and 55 percent at a
depth of 9 to 12 inches. Shallow bedrock was also identified at sample Site BB23 at a depth of
16 inches. The Poin series has a WEG rating of 6 and a soil erodibility factor rating of 0.3 to 0.4,
both exhibiting low to moderate susceptibility to erosion. The pH value identified at Site BB23
fell within the acidic range, which could impede revegetation (WESTECH 2017 and
NRCS 2017). Poin, skeletal sandy loams represent about 25 percent of the soils proposed to be
disturbed as part of the Project.
Ry-b: Raynesford, silty clay loams (5 to 15 percent)
Soils within the Raynesford series consist of very deep and well-drained soils that typically form
in alluvium and slope alluvium, or colluvium derived from limestone and shale. Permeability is
moderate and soils are found on a variety of landforms including swales, stream terraces,
mountain slopes, and alluvial fans. Soil texture at Site BB27 exceeded clay content levels
identified by DEQ for reclamation potential. The Raynesford series has a WEG rating of 6 and a
soil erodibility factor rating of 0.3 to 0.4, both exhibiting low to moderate susceptibility to
erosion (WESTECH 2017 and NRCS 2017).
Rc-b: Redchief, silty loams (5 to 15 percent)
Soils within the Redchief series consist of very deep and well-drained soils that typically form in
slope alluvium, colluvium, till, or glaciofluvial deposits. Permeability is slow and soils are found
on a variety of landforms including alluvial fans, stream terraces, hills, and mountain slopes.
High volumes of coarse fragments were found in the Redchief sample survey Site BB16 with
60 percent coarse fragments identified at a depth of 22 to 30 inches. Shallow bedrock was also
identified at sample Site BB16 at a depth of 30 inches. The Redchief series has a WEG rating of
7 and a soil erodibility factor rating of 0.2 to 0.3, both exhibiting low to moderate susceptibility
to erosion. The pH value identified at Site BB16 fell within the acidic range, which could impede
revegetation (WESTECH 2017 and NRCS 2017).
Rf-a: Redfish occasionally flooded (0 to 5 percent slopes)
Soils within the Redfish series consist of very deep and poorly to very poorly drained soils that
typically form in alluvium. Soils are found on floodplains, fan remnants, and valley floors. High
volumes of coarse fragments were found in the Redfish sample survey Site BB19 with
70 percent coarse fragments identified at a depth of 17 to 28 inches and deeper. Depth to
groundwater for the Redfish series is 20 inches, which may restrict soil salvage operations. The
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Redfish series has a WEG rating of 7 and a soil erodibility factor rating of 0.2, both exhibiting
low to moderate susceptibility to erosion (WESTECH 2017 and NRCS 2017). Redfish
occasionally flooded soils represent 1 percent of the soils proposed to be disturbed as part of
the Project.
Sb-b: Sebud, gravelly loams (5 to 15 percent slopes)
Soils within the Sebud series consist of very deep and well-drained soils that typically form in
till, outwash, alluvium, slope alluvium, and colluvium. Permeability is moderate and soils are
found on till plains, alluvial fans, moraines, alluvial fans, hills, and mountains. High volumes of
coarse fragments were found in the Sebud sample survey Site BB20 with 60 percent coarse
fragments identified at a depth of 32 to 48 inches and 85 percent coarse fragments identified at a
depth of 48 inches and deeper. The Sebud series has a WEG rating of 6 and a soil erodibility
factor rating of 0.2 to 0.3, both exhibiting low to moderate susceptibility to erosion (WESTECH
2017 and NRCS 2017).
Wg-b: Wineglass, channery clay loams (5 to 15 percent slopes)
Soils within the Wineglass series consist of very deep and well-drained soils that typically form
in colluvium, alluvium, and residuum derived from various rock types. Permeability is
moderately slow and soils are found on mountainside slopes. High volumes of coarse fragments
were found in the Wineglass sample survey Site BB06 with 65 percent coarse fragments
identified at a depth of 34 to 50 inches. The Wineglass series has a WEG rating of 6 and a soil
erodibility factor rating of 0.3 to 0.4, both exhibiting low to moderate susceptibility to erosion.
Chemical property test results indicated levels exceeding the DEQ threshold level for lead, zinc,
and cadmium (WESTECH 2017; NRCS 2017; Hydrometrics, Inc. 2013). Wineglass, channery
clay loams represent about 4 percent of soils proposed to be disturbed as part of the Project.
Wa-b: Woodhall, skeletal loams (5 to 15 percent slopes)
Soils within the Woodhall series consist of moderately deep and well-drained soils that typically
form in non-calcareous gravelly colluvium or slope alluvium derived from either igneous or
sedimentary rock. Permeability is moderate and soils are found on a variety of landforms
including structural benches, ridges, upland hills, and U-shaped valleys. High volumes of coarse
fragments were found in the Woodhall sample survey Sites BB03, BB07, and BB14. Site BB03
showed 60 percent coarse fragments identified at a depth of 13 to 22 inches and 70 percent
coarse fragments at a depth of 22 to 36 inches. Site BB07 showed 50 percent coarse fragments at
a depth of 9 to 14 inches, while Site BB14 exhibited 75 percent coarse fragments at a depth of
11 to 24 inches. Shallow bedrock was also identified at sample Site BB07 at a depth of
14 inches. The Woodhall series has a WEG rating of 6 and a soil erodibility factor rating of 0.2
to 0.4, both exhibiting low to moderate susceptibility to erosion. The pH value identified at Site
BB16 fell within the acidic range, which could impede revegetation. Chemical property test
results indicated levels exceeding the DEQ threshold level for lead, zinc, and cadmium
(WESTECH 2017; NRCS 2017; Hydrometrics, Inc. 2013). Woodhall skeletal loams represent
about 5 percent of the soils proposed to be disturbed as part of the Project.
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Wu-b: Woodhurst, skeletal loams (5 to 15 percent slopes)
Soils within the Woodhurst series consist of moderately deep and well-drained soils that
typically form in colluvium over residuum derived from igneous rocks (nonacid). Permeability is
moderate and soils are found on hills and mountains. High volumes of coarse fragments were
found in the Woodhurst sample survey Site BB18 with 70 percent coarse fragments identified at
a depth of 24 to 35 inches and 75 percent coarse fragments identified at a depth of 35 to
45 inches. The Woodhurst series has a WEG rating of 5 and a soil erodibility factor rating of 0.2
to 0.4, both exhibiting low to moderate susceptibility to erosion. Chemical property test results
indicated levels exceeding the DEQ threshold level for arsenic, copper, lead, zinc, and cadmium
(Hydrometrics, Inc. 2013). The Woodhurst series was the only sample to also exceed the USEPA
regional screening level threshold for lead (WESTECH 2017 and NRCS 2017). Woodhurst,
skeletal loams represent less than 1 percent of the soils proposed to be disturbed as part of
the Project.

3.10.3. Environmental Consequences
This section addresses soil impacts resulting from the Proposed Action and other alternatives
identified as described in Chapter 2, Description of Alternatives. Soil impacts resulting from the
Project, typical of any operations where soil is removed, stored, and replaced, would include:
•

Loss of soil and soil profile development;

•

Soil erosion from disturbed areas and loss of suitable salvage materials through handling and
erosion;

•

Reduction of favorable physical soil properties;

•

Reduction in biological activity; and

•

Changes in soil nutrient levels.

These impacts, in combination with the proposed reclamation plan, aid in determining the
success of restoring land to existing land use and vegetation types after mine operations have
ceased. Where reclamation success is limited, secondary impacts on soils including soil erosion
and sedimentation into waterbodies, reduced soil productivity, and seasonal increases in air
pollution due to wind erosion may occur.
3.10.3.1. No Action Alternative
Under the No Action Alternative, the Project would not be developed and impacts on soil
resources would be limited compared with other alternatives. Erosion and sedimentation would
occur at current rates along the existing roads. Natural erosional processes due to rainfall and
wind would continue to occur throughout the analysis area. Loss of soil development
characteristics would be minimized and limited to new disturbances planned in the Project area
in the future.
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3.10.3.2. Proposed Action
Soil Loss
The majority of the soils proposed for disturbance and salvage under the Proposed Action are
skeletal loams and channery loams with a high percentage of rock fragments. Many of the soils
identified in the analysis area and discussed in Section 3.10.2.1, Soil Types, are not proposed for
disturbance or reclamation. While not identified in Table 3.10-2, these “undisturbed” soils could
be disturbed as part of 10 percent construction buffer, which includes a 25-foot perimeter around
all Project facilities and was added to the total soil volume calculations.
Under the Proposed Action, a total of 283.7 acres of soils would be disturbed as part of the
Project in areas of stockpiled and non-stockpiled soils (as depicted in Table 3.10-2). Soils would
be stripped from the majority of these areas. Total soil volumes of about 563,692 cubic yards
would be salvaged and stockpiled long-term for reclamation activities associated with mine
closure, and approximately 304,773 cubic yards of soils 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. An additional approximately
29.6 acres of disturbance would occur in areas where no soil salvage would occur.
Table 3.10-2
Acres of Disturbance and Estimated Salvage Volumes for Soil Series Associated
with the Project

Map Unit Name
Adel loams
Caseypeak, skeletal loams
Caseypeak, skeletal loams
steep
Cheadle, channery loams
Clunton, clay loams
Duckcreek, clay loams
Farlin, clay loams
Houlihan, sandy loams
Kimpton, skeletal loams
Kimpton, skeletal loams
steep
Libeg, clay loams
Medicinelodge frequently
flooded
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Soils to be Stored and Replaced on
Soils to be Stockpiled
Site (No Stockpiling)
Total Acres
Total Soil Volume Total Acres
Total Soil Volume
of (Topsoil and Subsoil)
of (Topsoil and Subsoil)
Disturbance
(yd3) Disturbance
(yd3)
0.0
0.0
0.1
542.0
15.1
27,285.0
4.7
8,493.0
0.0
0.0
0.0
0.0
41.9
0.0
0.0
0.0
0.0
52.5
0.0

75,711.0
0.0
0.0
0.0
0.0
284,592.0
0.0

28.6
0.0
2.9
0.0
2.9
9.3
0.4

51,678.0
0.0
15,720.0
0.0
15,720.0
50,413.0
0.0

0.0
0.0

0.0
0.0

0.0
1.2

0.0
6,505.0
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Map Unit Name
Medicinelodge occasionally
flooded
Poin, skeletal sandy loams
Raynesford, silty clay loams
Redchief, silty loams
Redfish, occasionally flooded
Sebud, gravelly loams
Wineglass, channery clay
loams
Woodhall, skeletal loams
Woodhurst, skeletal loams
Disturbed land
10% construction buffer
Total
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Soils to be Stored and Replaced on
Soils to be Stockpiled
Site (No Stockpiling)
Total Acres
Total Soil Volume Total Acres
Total Soil Volume
of (Topsoil and Subsoil)
of (Topsoil and Subsoil)
Disturbance
(yd3) Disturbance
(yd3)
0.0
0.0
0.7
3,795.0
36.6
0.0
0.0
0.0
0.0
7.5

66,134.0
0.0
0.0
0.0
0.0
40,656.0

25.6
0.0
2.0
1.8
0.0
5.7

46,258.0
0.0
10,842.0
9,757.0
0.0
30,899.0

5.0
0.0
1.8
-160.4

18,069.0
0.0
0.0
51,245.0
563,692.0

6.7
0.6
0.5
-93.7

24,213.0
2,168.0
0.0
27,770.0
304,773.0

Source: Tintina 2017
yd3 = cubic yards

The potential for soil loss would occur during Project construction and operations phases.
Vegetation removal during clearing and grading exposes soil and makes it more susceptible to
erosive forces. Loss of soil would also occur from the removal and storage of soils during mine
construction and operations, and during reclamation where redistributed soils would once again
be subject to erosive forces.
All stockpiled soil would be susceptible to erosion. Topsoil and subsoil would be stored in two
separate stockpiles and would be constructed with horizontal to vertical ratios of 2.5H:1V side
slopes and 3H:1V for access ramps. Stockpiles would be in place for the life of the mine until
reclamation occurs. The Proponent has proposed implementation of interim seeding to minimize
water and wind erosion until the soil is needed during reclamation. Broadcast seeding would
occur during the first seeding season following stockpiling. If needed, the stockpile surface
would be scarified to provide a better seeding surface.
Erosion would occur during reclamation activities when salvaged soil is redistributed on
recontoured surfaces. Salvaged soils would be redistributed evenly over disturbed areas with an
average depth of approximately 14.6 inches of topsoil and 12.4 inches of subsoil. Areas
reclaimed without storage (direct-hauled soil), would have less potential for erosion than areas
reclaimed with stored stockpiled soil. Vegetation would establish more rapidly on direct-hauled
soil as the soil would still be biologically active and would retain a higher level of favorable
physical and chemical soil characteristics. Areas where soil would be immediately replaced
include pipeline trenches, roadside disturbances, diversion ditch perimeters, and buried
power lines.
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Soil losses would be long-term and have a high likelihood to occur within all disturbed Project
areas given that erosion rates would remain elevated after reclamation until vegetated ground
cover reaches predisturbance levels. After vegetation is well established, soil losses would be
similar to preconstruction rates. The Proponent would implement sediment control BMPs and
install berms around topsoil and subsoil stockpiles to minimize impacts on soil loss during
construction, operations, and closure phases of the Project. These BMPs would include:
•

Vegetation management and revegetation;

•

Mulching;

•

Rolled erosion control products;

•

Slope roughening;

•

Recontouring;

•

Use of silt fences, temporary sediment traps, and sediment basins;

•

Use of filter bags and flocculants; and

•

Use of collection ditches, diversion ditches, culverts, and water bars.

Additionally, soil erosion and construction monitoring would occur during active construction
and maintenance monitoring during mine closure. Monitoring would occur at all Project ground
disturbances to identify where slumps, rills, gullies, and sheet wash may occur. All identified
erosion control issues would be immediately corrected. Monitoring and the implementation of
BMPs would minimize soil losses; however, soil loss would still occur under the
Proposed Action.
Although implementation of BMPs and monitoring would reduce the overall impact of soil loss,
residual impacts remain likely and long-term.
Physical, Biological, and Chemical Characteristics
The Proposed Action would alter the physical, biological, and chemical characteristics of soil.
Soil structure and nutrient levels would be altered by handling, salvage, and storage activities.
Potential impacts to chemical properties include changes in heavy metal concentrations and pH.
Changes in soil structure, compaction (destruction of pore space continuity and soil structure),
and loss of organic matter due to mixing and storage would occur. In areas where the soil profile
would be altered, it would take years for soil productivity to return to predisturbance conditions
after reclamation. The establishment of vegetation, root systems, and physical processes (e.g.,
freezing and thawing, wetting and drying) would restart the soil building processes and help
rebuild the natural soil profile.
Soil compaction modifies the structure and reduces the porosity and moisture-holding capacity of
soils. Construction equipment traveling over wet soils could disrupt the soil structure, reduce
pore space, increase runoff potential, or cause rutting. The degree of compaction depends on
moisture content and soil texture. Fine-textured soils with poor internal drainage that are moist or
saturated during construction are most susceptible to compaction and rutting. Soils with a high
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potential for compaction and structural damage in the Project area are typically very poorly
drained soils with an organic soil component. Coarse-textured and well-drained soils are
typically not considered compaction-prone. To minimize these impacts and reduce compaction,
where practicable, the Proponent would time salvage activities to avoid periods of wet or
saturated soil. Prior to soil redistribution, compacted areas would be ripped to relieve compaction
and eliminate the potential for slippage along soil layer contacts, and promote root growth.
Following reclamation, compaction in re-spread soils would be similar to pre-mine conditions.
Soil compaction would be short-term and have a high likelihood to occur.
Biological impacts would occur in salvaged soils. The majority of disturbed soils would not be
reclaimed until the end of mine operations and would be stockpiled for 19 years or longer.
Storing topsoil and subsoil for prolonged periods reduces the number of vital soil
microorganisms (i.e., fungi, bacteria, and algae) that are key to soil nutrient cycling. Additional
components typically found in native soils that are lost during soil storage include native plant
seeds and stems, which are both capable of producing new plants (Birnbaum et al. 2017). While
the surface layer of each stockpile would be revegetated, this would only replenish organisms to
the first 6 or 8 inches of the stockpile, leaving the majority of the soil with reduced
biological activity.
Mycorrhizae are important soil structures that develop when certain plant roots and fungi form a
symbiotic relationship and serve as an extension of a plant’s root system. These structures are
primarily present in forested areas or where lower woody species are present. Many species rely
on mycorrhizae for their survival, especially in soils lacking needed nutrients. These systems are
eliminated in soils stored for extended periods of time (Malloch et al. 1980). As discussed in
Section 3.13.2.1, Vegetation and Plant Communities, the majority of the analysis area consists of
upland grassland and shrubland habitat; however, some forested land is present. Biological
impacts would be long-term and have a high likelihood to occur. The Proponent would minimize
these impacts by removing vegetation during initial Project construction with small shrubs and
herbaceous vegetation being salvaged with topsoil. Non-commercial trees, slash, tall shrubs, and
small stumps would be chipped and salvaged with topsoil. Over time after reclamation,
mycorrhizae would spread from adjacent undisturbed land, thereby increasing species diversity.
Aluminum, iron, and manganese are common metals released by the weathering of soil parent
materials, even in non-mineralized areas. They can become concentrated in a particular soil
horizon by various soil-formation processes. While these metals are usually not available to
plants with soils of neutral pH values, if soil surveys indicate soil pH is around 5.0, additional
soil metal testing may be required to identify possible naturally occurring concentrations of these
and other metals.
Soil samples tested had pH values from 5.0 to 8.0, with values between 5.7 and 7.5 being the
most common. Only six sample locations had pH values lower than 5.5 with none being lower
than 5.0. Samples with low pH were all observed within the rooting zone of existing native
vegetation. Given the minimal presence of low pH soils, no impacts on vegetation growth are
expected from salvaged soil due to the prevalence of soil materials with neutral pH values. No
changes to soil pH values are expected from Project construction or operations.
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Soil samples in the analysis area were tested for a number of heavy metals that often are
associated with mineralized zones and could hinder plant growth. These included lead, zinc,
copper, arsenic, and cadmium. As discussed in Section 3.10.2.1, Soil Types, multiple soils in the
analysis area exhibited levels that exceed DEQ baseline background values for these inorganic
elements (Hydrometrics, Inc. 2013). Given that these exceedances were found in vegetated
native soils, they are not anticipated to reduce soil suitability for reclamation. Exceptions to this
include the high levels of inorganic elements found in the deep horizons of the Woodhurst soils,
which were taken into consideration in the development of proposed soil salvage depths.
Impacts to biological and chemical compositions of the soil would have a high likelihood and
moderate severity; therefore, impacts would be moderate in all disturbed areas.
Reclamation Impacts
DEQ’s guidelines for soil salvage consider soils on slopes greater than 50 percent to be
unsalvageable due to equipment limitations and safety requirements. In addition to the slope
criteria, soil depth, percent rock fragments, pH, and soils texture are also used to determine if the
soil can be used in reclamation. While DEQ’s guidelines advise soil salvage suitability,
individual site conditions may necessitate the salvage of less suitable soils to achieve reclamation
goals. The soils in the analysis area are generally suitable for salvage and reclamation.
Salvageable soils, including surface soil and subsoil layers, occur in depths ranging from 12 to
36 inches. Organic matter levels in surface soils were on average high, and pH values ranged
from 5.0 to 8.0, but were typically between 5.5 and 7.0.
Topsoil and subsoil would be salvaged and stockpiled for the majority of facility construction
areas including the CTF, mill pad, portal pad, copper-enriched stockpile pad, temporary WRS
pad, CWP, PWP, and NCWR embankment footprint. Soils would be salvaged, but not stored in
the main stockpiles for facilities such as new roads, diversion ditches, infiltration galleries, vent
raises, and buried pipelines. When possible, soil removed from a specific construction area
would be hauled directly to, and used to reclaim, another previously disturbed area, thereby
eliminating the need for prolonged storage. Additionally, soils removed during road and
diversion ditch construction would be concurrently used to revegetated adjacent cut and
fill slopes.
The volume of soil suitable for salvage and reclamation would be limited by slope, shallow depth
to bedrock, coarse fragment quantity, and exposed bedrock. The principal limitation of soil
suitability for reclamation identified during the baseline soil survey was rock fragment content.
Thirteen of the 18 soil series had 50 percent or greater rock fragments identified in at least one
survey location. High levels of rock fragment content ranged from 50 to 90 percent. The
Proponent’s proposed salvage recommendations are presented in Table 3.10-3; however, a soils
scientist would be present on site during initial soil salvage activities to establish salvage
guidelines for specific soil types and landscape features. If there is a shortage of cover soils, soils
containing more than 50 percent coarse rock fragments would be screened and salvaged for use
during reclamation to avoid the need for offsite topsoil. The remaining coarse material would be
used as fill during mine closure.
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Table 3.10-3
Salvage Recommendations for Soil Series Associated with Project Disturbance
Soil Series
Adel (Ad-b)

Soil Limitations
Recommendations
Coarse fragment content of 50% and arsenic 1st lift salvage depth of 12 inches and a
and cadmium levels exceeding DEQ levels 2nd lift depth of 24 inches to a total of
36 inches
Caseypeak
Poor salvage potential due to very high
Single lift depth of 12 inches for Cp-c
(Cp-c and Cd-d)
coarse fragment content, shallow bedrock, and no salvage for Cp-d
steep slopes, and exceeding DEQ levels for
lead and zinc
Cheadle (Ch-b)
Coarse fragment content of 50% and arsenic Single lift depth of 12 inches
and cadmium levels exceeding DEQ levels
Duckcreek (Dc-a) Exceeding DEQ levels for lead
1st lift salvage depth of 12 inches and a
2nd lift depth of 24 inches to a total of
36 inches
Houlihan (Hl-b)
None
1st lift salvage depth of 12 inches and a
2nd lift depth of 24 inches to a total of
36 inches
Kimpton
High coarse fragment content, pH levels
1st lift salvage depth of 12 inches and a
(Kp-s and Kp-d)
below 5.5, occurring on slopes steeper than 2nd lift depth of 24 inches to a total of
50%, and exceeding DEQ levels for arsenic, 36 inches for Kp-c. No salvage
cadmium, lead, and zinc
recommended for Kp-d.
Medicinelodge
Associated with wetlands and shallow
1st lift salvage depth of 12 inches and a
(Ml-a and Ml-b)
groundwater and high coarse fragment
2nd lift depth of 24 inches to a total of
content
36 inches
Poin (Pn-b)
High coarse fragment content, pH levels
Single lift depth of 12 inches
below 5.5, and shallow depth to bedrock
Redfish (Rf-a)
High coarse fragment content and shallow 1st lift salvage depth of 12 inches and a
depth to groundwater
2nd lift depth of 24 inches to a total of
36 inches
Wineglass (Wg-b) High coarse fragment content and exceeding 1st lift salvage depth of 12 inches and a
DEQ levels for lead and zinc
2nd lift depth of 24 inches to a total of
36 inches
Woodhall (Wa-b) High coarse fragment content, pH levels
1st lift salvage depth of 12 inches and a
below 5.5, and exceeding DEQ levels for
2nd lift depth of 12 inches to a total of
cadmium, arsenic, lead, and zinc
24 inches
Woodhurst (Wu-b) High coarse fragment content and exceeding 1st lift salvage depth of 12 inches and a
DEQ levels of arsenic, cadmium, copper,
2nd lift depth of 12 inches to a total of
lead, and zinc
24 inches
Source: WESTECH 2017

The recognition of inherent soil properties and design of salvage programs to retain these
favorable properties can increase reclamation success. The potential for reclamation success of
disturbed lands is improved when soil is salvaged and later replaced in two or more lifts to
provide an adequate growth medium for plants. As shown in Table 3.10-3, the majority of soils
associated with the Proposed Action would be salvaged using a two-lift method. This method
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would limit impacts from mixing soil horizons; however, time would be needed to re-establish a
new soil profile. Over time, natural processes would rebuild a new soil profile that may be
similar or different from preexisting conditions. The loss of soil development and the time
required to rebuild a new soil profile would be unavoidable long-term Project impacts.
Reclamation success may be enhanced by the use of soil amendments. Use of mulches and/or
tackifiers could reduce the amount of soil loss until seedlings can establish. The Proponent has
proposed the use of mulch (e.g., straw, wood fiber, wood chips) for erosion control and
protection of seed beds during revegetation. Wood-based organic amendments could be added to
the soil to reduce compaction, crusting, and bulk density; increase soil fertility and organic
matter content; and potentially improve establishment of mycorrhizae communities and increase
the growth of woody plant species. The Proponent would mow or chip small shrubs, herbaceous
vegetation, noncommercial trees, slash, tall shrubs, and small stumps. This woody debris would
then be salvaged with topsoil.
The primary factors that would determine the success of revegetation include scheduling of final
revegetation, plant species selection, planting plans, establishment success, and growth rates to
achieve cover and density objectives. Revegetation success would be monitored each year during
the growing season until all reclaimed areas have achieved a vegetative cover of at least
70 percent of the comparable vegetative cover on a nearby, undisturbed site. Revegetation is
discussed in more detail in Section 3.13, Vegetation.
If there is a temporary period of inactivity at the mine, where the continuation of mining is still
under consideration, temporary closure of the site (to last no longer than 1 year) would occur.
Temporary short-term closure of the mine would include stabilization and revegetation of
existing disturbances. The Proponent would implement final reclamation activities within 1 year
of deciding to permanently discontinue mining in the Project area. Before initiating final closure
procedures, the Proponent would meet with DEQ to review their final long-term closure plan and
revise as needed. The Proponent would comply with all applicable requirements outlined in
§ 82-4-366, MCA, for permanent reclamation.
Over time, natural processes would rebuild a new soil profile that may be similar or different
from preexisting conditions. The loss of soil development and the time required to rebuild a new
soil profile would be unavoidable long-term Project impacts. Overall, the impacts on soils from
the reclamation process are expected to be major.
Smith River Assessment
The Project would not have any direct impacts on soil resources in the Smith River area.
Potential secondary impacts include increased or decreased erosion rates due to changes in water
quantity. As discussed in Section 3.5.3.1, Surface Water Quantity, based on the Proposed Action
description, impacts on surface water quantity in Sheep Creek are expected to be minor;
therefore, potential impacts on water quantity in the Smith River would be insignificant. Any
secondary impacts associated with soil resources along the Smith River would also
be insignificant.
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3.10.3.3. Agency Modified Alternative
The potential impacts of the AMA on soils would be the same as described for the Proposed
Action. The disturbance footprint would also be the same for the AMA; therefore, the same
amount and types of soils would be impacted by the alternative. Additionally, the AMA does not
propose any changes to soil reclamation. Any potential secondary impacts would be similar to
those described for the Proposed Action Alternative as surface water impacts would be similar to
those for the Proposed Action Alternative.
Smith River Assessment
The potential impacts of the AMA on soils would be the same as described for the Proposed
Action. The disturbance footprint would also be the same for the AMA; therefore, no direct
impacts on soil resources in the Smith River area would occur.
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NOISE

Noise is generally defined as unwanted sound, and can be intermittent or continuous, stationary
or transient. Noise levels heard by humans and animals depend on several variables, including
distance and ground cover between the source and receiver and atmospheric conditions. Noise
can influence humans or wildlife by interfering with normal activities or diminishing the quality
of the environment. Noise levels are quantified using units of decibels (dB). To account for the
human ear’s sensitivity to low-level noises, decibel levels are corrected using the A-weighted
scale (dBA). The dBA scale begins at zero—the sound intensity at which sound becomes audible
to a young person with normal hearing. Each 10 dBA increase in sound approximates a doubling
in loudness, so that 60 dBA is twice as loud as 50 dBA. People generally have difficulty
detecting sound level differences of 3 dBA or less. C-weighted decibels (dBC) are used to
describe lower frequency noises, such as the rumble of large fans or the boom of blasting.
Two measurements used to relate the time-varying quality of environmental noise to its known
impacts on people are the equivalent sound level (Leq) and the day-night sound level (Ldn). Leq is
defined as the sound pressure level of a noise fluctuating over a period of time, expressed as the
amount of average energy. Ldn is defined as the 24-hour average of the equivalent average of the
sound levels during the daytime (from 7:00 a.m. to 10:00 p.m.) and the equivalent average of the
sound levels during the nighttime (from 10:00 p.m. to 7:00 a.m.). Specifically, in the calculation
of the Ldn, late night and early morning (10:00 p.m. to 7:00 a.m.) noise exposures are increased
by 10 dB to account for people’s greater sensitivity to sound during nighttime hours. To measure
sounds of short duration but higher intensity, such as blasting, the unweighted instantaneous
peak noise level (Lpeak) is used.
No federal regulations govern noise levels in the proposed Project area; however, the USEPA
identifies outdoor noise levels less than or equal to 55 dBA Ldn as sufficient to protect public
health and welfare in residential areas and other places where quiet is a basis for use
(USEPA 1978). DEQ has established general regulations applicable to blasting operations
(DEQ 1999), as well as noise regulations applicable to surface blasting activities. The surface
blasting noise regulations limit peak sound levels from blasting activities at any dwelling or
public, commercial, community, or institutional building, unless the structure is owned by the
operator and is not leased to any other person (DEQ 2004). MDT determines that traffic noise
impacts occur if predicted 1-hour traffic noise levels are 66 dBA or greater at a residential
property during the peak traffic hour, or if the projected traffic noise levels exceed the existing
peak hour [Leq(h)] by 13 dBA or more (MDT 2016).
In addition, the Federal Transit Administration has established guidelines for assessing short
duration (1 hour) and long duration (8 hours) impacts associated with construction noise based
on adjacent land uses as shown in Table 3.11-1 (FTA 2006).
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Table 3.11-1
Construction Noise Guidelines
Adjacent Land Use
Residential
Commercial
Industrial
Residential
Commercial
Industrial

Daytime Leq
Short Duration Noise Guidelines (1 hour)
90 dBA
100 dBA
100 dBA
Long Duration Noise Guidelines (8 hours)
80 dBA
85 dBA
90 dBA

Nighttime Leq
80 dBA
100 dBA
100 dBA
70 dBA
85 dBA
90 dBA

Source: FTA 2006
dBA = decibels on A-weighted scale; Leq = equivalent sound level

Changes in noise levels are also used to determine audibility and potential impacts associated
with noise sources. Comparing the Leq noise levels of a noise source to ambient noise levels
exceeded 90 percent of the time (L90) at a location can be used to approximate whether a noise
source would be audible, and how significantly the ambient environment would change due to a
new noise source (Table 3.11-2).
Table 3.11-2
Anticipated Community Noise Reaction
Noise Condition
Leq < L90
L90 < Leq < L90 + 10
Leq > L90 + 10

Description
Rarely heard
Sometimes audible
Clearly audible

Anticipated Community Reaction
Minimal
Moderate
High

Sources: Menge 2005 and Cavanaugh 2002, as cited in Big Sky Acoustics 2017
L90 = ambient noise level; Leq = equivalent noise level

3.11.1. Analysis Methods
The analysis encompasses an area potentially affected by Project facilities along Sheep Creek
Road and Butte Creek Road, which includes the Project’s mine facilities, aboveground
equipment, and access roads.
Big Sky Acoustics, LLC (Big Sky Acoustics), on behalf of the Proponent, collected ambient
noise levels at four locations in proximity to the Project area on September 10 and 11, 2013. Big
Sky Acoustics completed one, 24-hour noise level measurement at Location 1, and 1-hour
daytime (7 a.m. to 7 p.m.) and 15-minute nighttime (7 p.m. to 7 a.m.) noise level measurements
at Locations 2 through 4. The noise level measurement locations relative to the Project area are
presented on Figure 3.11-1 (Big Sky Acoustics 2017). Big Sky Acoustics developed predicted
noise level contours for the construction and operations phases of the Project using Cadna-A
noise prediction software assuming, conservatively, that all equipment applicable to the
construction or operations phase is operated simultaneously.
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3.11.2. Affected Environment
Existing sound levels in the analysis area are low and characteristic of rural or quiet suburban
areas. Nighttime sound levels are 3 to 9 dB lower than daytime levels due to cessation of many
human-related activities. Natural sound sources include wind, wildlife, water flow, and windinduced noise such as the rustling of foliage. Other sound sources include vehicles, such as
trucks or airplanes, and human activities.
Two residences or cabins are within 1 mile of the Project area. Table 3.11-3 summarizes the
results of the ambient noise monitoring, including the approximate distance and direction of each
noise measurement location from the Project site.
Table 3.11-3
Ambient Noise Levels
Noise Measurement Location

Distance/Direction from Mill
Pad

Daytime
Leq

Nighttime
Leq

Measured
Ldn

2,950 feet/north-northeast

35-45

22-48

42

12,360 feet/east

44

41

48

9,400 feet/west

33

24

33

4,370 feet/northeast

28

24

31

Location 1
Bar Z Ranch a
Location 2
Castle Mountain Ranch/
U.S. 89
Location 3
Butte Creek Road Gate
Location 4
Lodge at Sheep Creek

Source: Big Sky Acoustics 2017
Ldn = day-night sound level; Leq = equivalent noise level
a

Measured range based on 24-hour noise monitoring at Location 1.

3.11.3. Environmental Consequences
3.11.3.1. No Action Alternative
Under the No Action Alternative, the analysis area would continue to have quiet sound levels
characteristic of rural areas as described above. Existing noise levels would not change.
3.11.3.2. Proposed Action
Construction Phase
The construction phase of the Project would include building the mill, portal pad, ponds, tailings
facilities, wet well, and wet well pipeline and is estimated to last 2 to 3 years. During the
construction phase, noise would be produced by earth-moving equipment, a rock crusher and
screen plant, haul or water trucks, air compressors, and diesel generators. The noise analysis is
based on the assumption that most equipment would be operated 20 hours per day, with the
exception of air compressors and diesel generators, which would be operated 24 hours per day.
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Table 3.11-4 summarizes the predicted construction phase noise levels assuming that all
equipment is operating simultaneously.
Table 3.11-4
Predicted Construction Phase Noise Levels (dBA)
Ldn Noise Level
Audibility
Noise
Calculated Predicted
Average
Predicted
Perception of
Measurement Baseline Construction Measured Construction
Construction
Location
Noise Level Noise Level Baseline Noise Noise Level Difference
Noise at
(Ldn)
(Ldn)
Level (L90)
(Leq)
Leq – L90
Locations
Location 1
42
41
24
38
+14
Clearly audible
Occasionally
Location 2
48
32
25
30
+5
audible
Occasionally
Location 3
33
33
21
29
+8
audible
Occasionally
Location 4
31
31
22
28
+6
audible
Source: Big Sky Acoustics 2017
dBA = decibels on the A-weighted scale; L90 = ambient noise levels; Ldn = day-night sound level; Leq = equivalent
sound level

As presented in Table 3.11-4, the predicted noise attributable to construction activities would be
less than 70 dBA Leq at each of the four noise measurement locations, which is the level
recommended in the Federal Transit Administration construction noise guidelines for residential
areas. The audibility analysis shows that noise attributable to construction activities would be
clearly audible at Location 1, which is in close proximity to the nearest residence to the Project
location. Therefore, construction activities would have a moderate impact at the nearest
residence; however, construction activities would only be occasionally audible at additional
noise sensitive areas farther from the construction site. To further minimize equipment noise, the
Proponent would implement the following noise mitigation measures:
•

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

•

Install high-grade mufflers on all diesel-powered equipment.

•

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

•

Combine noisy operations to occur for short durations during the same time periods. Turn
idling equipment off.

Implementation of these mitigation measures is expected to reduce overall impacts; however, the
residual impacts from construction activities are expected to remain moderate at the nearest
residence.
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During the scoping phase of the Project, DEQ received a comment requesting analysis of the
potential impacts associated with the Project on the Little Moose Subdivision located
approximately 3 miles from the mill pad. The noise evaluations completed for the Project
included noise sensitive areas approximately 2 miles from the mill pad. As noted in
Table 3.11-4, noise associated with the construction phase of the Project would be equivalent to
background sound levels and only occasionally audible within 1 to 2 miles of the Project area.
Because sound levels attenuate with distance, noise associated with the construction phase of the
Project would likely be less than the noise level presented in Table 3.11-4 for Location 2, which
is approximately 2 miles from the mill pad. Therefore, noise levels associated with the
construction phase of the Project would likely be either not perceptible or only occasionally
audible at the Little Moose Subdivision.
Construction phase activities would also involve periodic blasting at or near the ground surface.
As the Project progresses to the operations phase, blasting would proceed further underground,
and blasting noise at the ground surface would decrease. As previously noted, DEQ regulates
noise levels associated with blasting at nearby noise sensitive areas. Table 3.11-5 presents the
estimated noise levels associated with blasting for comparison to the DEQ’s noise regulation.
Table 3.11-5
Predicted Noise Levels for Blasting at or near the Ground Surface
Noise Measurement Location
Location 1
Location 2
Location 3
Location 4

Predicted Blast Noise Level
(Lpeak dBC)
87
87
75
85

DEQ Noise Threshold
(dBC)
105
105
105
105

Source: Big Sky Acoustics 2017
dBC = decibels on the C-weighted scale; Lpeak= peak noise level

Blasting would be a short-term, temporary impact during the construction phase of the Project.
While blasting would be audible for several miles around the Project site, the noise levels
associated with blasting at or near the ground surface would be less than the DEQ’s noise
threshold for noise sensitive areas, as shown in Table 3.11-5.
As noted above, blasting during the construction phase of the Project would be audible for
several miles around the Project area. Therefore, the potential exists that blasting activities
associated with the construction phase may be audible at the Little Moose Subdivision. Blasting
would be a short-term, temporary impact during the Project construction phase. As presented
above, the noise levels associated with blasting at or near the ground surface would be less than
the DEQ’s noise threshold at nearby noise sensitive areas, which are located between 0.5 mile
and 2 miles from the Project area. As such, any noise associated with blasting activities at the
Little Moose Subdivision, if audible, would be below the DEQ’s noise threshold for noise
sensitive areas.
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Operations Phase
The operations phase of the Project would include operation of the indoor mill, operation of the
crusher on the portal pad, haul trucks transporting material from the underground mine portal to
the crusher, a front-end loader operating at the crusher, and a ventilation fan. The noise analysis
is based on the assumption that the indoor mill, haul trucks, and ventilation fan would operate
24 hours per day, and the outdoor crusher and front-end loader would operate 20 hours per day.
Table 3.11-6 summarizes the predicted operations phase noise levels assuming that all
equipment is operating simultaneously.
Table 3.11-6
Predicted Operations Phase Noise Levels (dBA)
Ldn Noise Level

Audibility

Average
Calculated
Measured
Perception
of
Baseline Predicted Baseline
Operational
Noise
Noise
Operational Noise
Level
Measurement
Noise Level Level
Predicted Operational Difference Noise at
Location
(Ldn)
(Ldn)
(L90)
Noise Level (Leq)
Leq – L90 Locations
Clearly
Location 1
42
40
24
35
+11
audible
Occasionally
Location 2
48
34
25
30
+5
audible
Clearly
Location 3
33
36
21
31
+10
audible
Occasionally
Location 4
31
32
22
27
+5
audible
Source: Big Sky Acoustics 2017
L90 = ambient noise level; Ldn = day-night sound level; Leq = equivalent sound level

As presented in Table 3.11-6, the predicted noise attributable to mine operations would be less
than 55 dBA Ldn at each of the four noise measurement locations, which is the level
recommended by the USEPA for outdoor noise levels in noise-sensitive areas. The audibility
analysis shows that noise attributable to mine operations would be clearly audible at Locations 1
and 3, which are in close proximity to the nearest residences. Therefore, mine operations would
have a moderate impact at the nearest residences; however, mine operations would only be
occasionally audible at additional noise-sensitive areas farther from the construction site. To
minimize equipment noise, the Proponent would implement the following noise mitigation
measures:
•

Install a ventilation fan designed to meet 85 dBA at 3 feet.

•

Install high-grade mufflers on all diesel-powered equipment.

•

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

•

Reduce the noise of underground haul trucks by enclosing the engine.
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Implementation of these mitigation measures is expected to reduce overall impacts; however, the
residual operations phase impacts are expected to remain moderate at the nearest residence.
Traffic Noise
Additional noise would be generated by traffic associated with both the construction and
operations phases of the Project. Project-related traffic would travel along U.S. 89 and Forest
Road (FR) 119 to and from the Project site, both of which are shown on Figure 3.11-1. Speed
limits are 70 miles per hour (mph) for cars and 65 mph for trucks on U.S. 89, and 35 mph on
FR 119.
Big Sky Acoustics estimated traffic for both the construction and operations phases of the Project
using the Federal Highway Administration’s Traffic Noise Model. Because traffic noise is
intermittent, it is evaluated using 1-hour Leq(h) and is evaluated separately from continuous noise
sources.
During the construction phase, approximately six trucks per day would be used to transport
material, supplies, and water to and from the site, and approximately 75 employee vehicles per
day would be expected to travel roundtrip. Construction phase traffic would access the site using
U.S. 89, FR 119, Butte Creek Road, and the construction access road on the west side of the site,
as shown on Figure 3.11-1. To estimate 1-hour traffic volume, Big Sky Acoustic assumed that
all 70 employee vehicles would travel the roads in the same hour near a shift change, but that
truck traffic would be distributed evenly throughout an 8-hour shift, resulting in approximately
1 truck per hour.
During the operations phase, approximately 40 trucks (i.e., delivery, fuel, and haul trucks) and
280 employee vehicles per day are predicted to travel roundtrip. Operations phase traffic would
access the site using U.S. 89, FR 119, and the operation access road east of the site, as shown on
Figure 3.11-1. Big Sky Acoustics assumed all 1/3 of the employee vehicles (approximately
93 vehicles) would travel the road in the same 1-hour period during a shift change, and the trucks
would be distributed evenly throughout a 24-hour period, resulting in approximately 2 trucks per
hour.
The predicted traffic noise levels at noise level measurement Locations 1, 3, and 4 are presented
in Table 3.11-7. The traffic noise levels shown in the table consider the impact of the natural
topography in the area. Since Location 2 is adjacent to U.S. 89, it was evaluated along with other
predicted noise levels in proximity to U.S. 89 (see Table 3.11-8).
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Table 3.11-7
Predicted Construction and Operations Phase Traffic Noise Levels
Near the Mine Site
Construction Phase
Operations Phase
Noise
Measured
Predicted
Difference
Predicted
Difference
Measurement Daytime Construction Traffic
versus
Operations Traffic
versus
Location
Leq (dBA) Noise Leq(h) (dBA) Measured Leq Noise Leq(h) (dBA) Measured Leq
Location 1
38 a
43
+5
38
0
Location 3
33
33
0
33
0
Location 4
28
30
+2
30
+2
Source: Big Sky Acoustics 2018
dBA = decibels on the A-weighted scale; h = hour; Leq = equivalent sound level; Leq(h) = existing peak hour
a Represents the average measured daytime L (h) obtained during the 24-hour measurement.
eq

As shown in Table 3.11-7, the predicted traffic noise levels with the addition of the mine-related
traffic are less than the MDT’s Leq(h) 66 dBA criterion, and do not exceed the MDT’s +13 dBA
significant increase criterion at the nearby receptors.
Big Sky Acoustics also estimated traffic noise levels at various distances from U.S. 89. Traffic
data for U.S. 89 were obtained from a traffic study completed by Abelin Traffic Services. The
traffic data is provided in terms of AADT. Based on the Abelin Traffic Study, the AADT in the
year 2016 was 568, which includes approximately 3 percent commercial (heavy) trucks. The
predicted traffic noise levels shown assume a direct line of sight exists between the road and a
listener. The results of the U.S. 89 traffic noise analysis for the Project’s construction and
operations phases are presented in Table 3.11-8.
Table 3.11-8
Predicted U.S. 89 Traffic Noise Levels
Distance
from
Centerline
of U.S. 89
100 feet
200 feet
300 feet
400 feet
500 feet
750 feet
(Location 2)
1,000 feet
5,000 feet
10,000 feet

Construction Phase
Operations Phase
Existing
U.S. 89
Existing U.S. 89 + Difference vs. Existing U.S. 89 + Difference vs.
Traffic Noise
Construction
Existing
Operations Traffic
Existing
Level
Traffic Noise Level U.S. 89 Traffic
U.S. 89 Traffic
Noise Level
Leq(h) (dBA)
Leq(h) (dBA)
Noise
Leq(h) (dBA)
Noise
58
61
+3
61
+3
51
54
+3
54
+3
46
49
+3
49
+3
43
45
+2
45
+2
41
43
+2
43
+2
36

38

+2

38

+2

34
24
20

36
26
22

+2
+2
+2

36
26
22

+2
+2
+2

Source: Big Sky Acoustics 2018
dBA = decibels on the A-weighted scale; Leq(h) = existing peak hour; U.S. = United States highway
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As shown Table 3.11-8, the traffic noise levels due to the addition of mine-related traffic to the
U.S. 89 traffic volume is not predicted to exceed MDT’s criterion of Leq(h) 66 dBA, and do not
exceed MDT’s +13 dBA significant increase criterion.
As previously noted, DEQ received a scoping comment requesting analysis of the potential
impacts associated with the Project on the Little Moose Subdivision located approximately
3 miles from the mill pad. The noise evaluations completed for the Project included noise
sensitive areas approximately 2 miles from the mill pad. As noted in Table 3.11-6, noise
associated with the operations phase of the Project would be equivalent to background sound
levels and only occasionally audible within 1 to 2 miles of the Project area. Because sound levels
attenuate with distance, noise associated with the operations phase of the Project would likely be
less than the noise level presented in Table 3.11-6 for Location 2, which is approximately
2 miles from the mill pad. Therefore, noise levels associated with the operations phase of the
Project would likely be either not perceptible or only occasionally audible at the Little Moose
Subdivision.
Closure Phase
The noise associated with the closure phase of the Project would be similar in nature to the
construction phase of the Project as presented in Table 3.11-4; however, blasting activities
would not be required. The Proponent has estimated that mine closure activities would last up to
4 years.
Smith River Assessment
Noise associated with the Project would not likely have any direct or secondary impacts on
recreational resources in the Smith River area. Based on the analysis provided by Big Sky
Acoustics, noise associated with the construction and operations phases of the Project would be
equivalent to background sound levels and only occasionally audible within 1 to 2 miles of the
Project area. The Smith River is located approximately 12 miles west of the Project area at its
closest point; therefore, it is unlikely that noise associated with the construction and operations
phases of the Project would be perceived by recreational users of the Smith River.
As noted above, blasting during the construction phase of the Project would be audible for
several miles around the Project site. Therefore, the potential exists that blasting activities
associated with the construction phase of the Project may be audible to recreational users of the
Smith River. Blasting would have a short-term, temporary impact during the construction phase
of the Project. As presented in Section 3.11.3.2, the noise levels associated with blasting at or
near the ground surface would be less than the DEQ’s noise threshold at nearby noise-sensitive
areas, which are located between 0.5 and 2 miles from the Project area. As such, any noise
associated with blasting activities, if audible to recreational users at the Smith River State Park,
would be below the DEQ’s noise threshold for noise sensitive areas.
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3.11.3.3. Agency Modified Alternative
The impacts of the Agency Modified Alternative on noise levels in the Project area would be
similar to those described for the Proposed Action because the modifications would not modify
the noise generating activities associated with mine construction, operation, and closure.
Smith River Assessment
The impacts of the Agency Modified Alternative on noise levels in the Smith River area would
be similar to those described for the Proposed Action.
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TRANSPORTATION

This section describes the affected environment and potential impacts of the proposed Project on
roads. The local road network is evaluated using a level of service analysis, review of accident
rates, and review of the physical road characteristics. The evaluation identifies potential road
improvements to increase road safety and address impacts.

3.12.1. Analysis Methods
3.12.1.1. Analysis Area
Analysis of transportation impacts includes both traffic function (traffic volumes, congestion,
and delay) and transportation safety. The analysis area for transportation encompasses the road
system that would be used to transport mine concentrates between the Project area and the
Livingston and/or Townsend rail yards, including portions of Sheep Creek Road, U.S. Route 89,
U.S. Route 12, I-90, and local roads in Livingston and Townsend.
3.12.1.2. Data Sources
Current and projected future (non-Project) traffic volumes, traffic classifications (i.e., by vehicle
type), and safety data were obtained online from publicly available information provided by the
MDT. The Proponent provided estimates of Project traffic volumes and vehicle classifications
during construction and operations.
3.12.1.3. Transportation Analysis
Road transportation conditions are described not only according to traffic volumes and
classifications, but also using Level of Service (LOS), a mathematical measure of the amount of
traffic congestion or delay experienced on roadways and at intersections. LOS is typically
evaluated for a road or intersection’s peak hour (i.e., rush hour), and is expressed as a letter grade
between A and F. LOS A indicates roads with minimal congestion and intersections with little to
no delay, while LOS F indicates heavily congested roads (to the point of gridlock) and
intersections with long delays (Transportation Research Board 2010). In rural areas, roads and
intersections functioning at LOS C or better are typically considered to be operating acceptably,
while LOS D or worse typically reflects conditions perceived as unacceptable for drivers.
Construction- and operations-phase road conditions are established by adding Project-related
traffic to projected non-Project traffic volumes (i.e., the amount of traffic that would use the road
system in future years if the Project were never to be constructed or operated).
Highway safety is commonly evaluated in terms of incident rates, such as the number of crashes,
injuries, or fatalities per million vehicle miles traveled (VMT). All other factors being equal, the
number of incidents increases in proportion with increases in traffic volumes. Other factors that
can increase traffic incidents include increased congestion, poor road conditions, and increased
truck volumes. The Project would result in increased total traffic and increased truck traffic on
public roadways, which could increase the number of incidents. Analysis of traffic safety
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impacts reflects the change in the total number and rate of incidents due to the addition of Project
traffic.
The Proponent prepared a traffic study to evaluate baseline and future peak hour LOS for key
intersections impacted by Project traffic. As stated in the traffic study, “due to the relatively low
traffic volumes along the study roadways compared to the roadways capacity, no specific LOS
calculations were performed for the study roadways” (Abelin Traffic Services 2018).
The Proponent’s traffic study also analyzes historic vehicle crash information, intersection sight
distance, and turning lane requirements at the following locations:
•

U.S. Route 89 at Sheep Creek Road;

•

The U.S. Route 89/U.S. Route 12 split northeast of White Sulphur Springs;

•

Main Street at 3rd Avenue (both signed as U.S. Route 89/U.S. Route 12) in White Sulphur
Springs;

•

The U.S. Route 89/U.S. Route 12 split south of White Sulphur Springs;

•

U.S. Route 12 at U.S. Route 287 in Townsend (entrance to the Townsend rail yard); and

•

U.S. Route 12 through Deep Creek Canyon in the Helena National Forest.

This section assumes that employee commuter trips, and delivery of construction and operationsphase components, materials, consumable supplies, and hazardous materials (e.g., diesel fuel)
would access the Project area through the roads listed in Section 3.12.1.1, Analysis Area.
Specific origin points and delivery and commuter routes have not been defined. Accordingly,
this section includes a generalized evaluation of traffic impacts on the roads in the analysis area.

3.12.2. Affected Environment
3.12.2.1. Existing Road Network
As described in Section 3.12.1.1, Analysis Area, major roads in the analysis area include U.S.
Route 89, U.S. Route 12, Sheep Creek Road, and a small segment of I-90. Other roads impacted
by the Project include Butte Creek Road and local roads in Livingston and Townsend.
Access to the Project area would be via Sheep Creek Road and Butte Creek Road during
construction and via Sheep Creek Road during mine operations. During mine operations, the
haul route for mine concentrates would include the following road segments listed here and
described in detail below. Table 3.12-1 provides the AADT on these roads, while Figure 3.12-1
shows AADT locations.
•

U.S. Route 89 from Sheep Creek Road to the point where U.S. Route 89 and U.S. Route 12
join, just north of White Sulphur Springs; and

•

U.S. Route 89/U.S. Route 12 from their merger north of White Sulphur Springs, through the
town, to their split, approximately 9 miles south of White Sulphur Springs.

February 2020

3.12-2

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

Table 3.12-1
2018 Average Annual Daily Traffic on Analysis Area Roads
Road
Location Milepost (MP)
North of Project area
U.S. Route 89
North of Meagher County line, MP 28.95
U.S. Route 89
0.5 mile east of Sheep Creek Road, MP 15.65
South of Project area
U.S. Route 89
0.5 mile north of U.S. Route 89/U.S. Route 12
merger, MP 0.51
U.S. Route 12/ Between Central and 1st Avenues, White Sulphur
U.S. Route 89
Springs, MP 42.30
U.S. Route 12/ East of 3rd Avenue, White Sulphur Springs,
U.S. Route 89
MP 42.15
U.S. Route 12/ South of Main Street, White Sulphur Springs,
U.S. Route 89
MP 42.06
U.S. Route 12/ 0.5 mile north of U.S. Route 89/U.S. Route 12
U.S. Route 89
split, MP 34.07
South of Project area, route to Townsend
U.S. Route 12
0.5 mile west of U.S. Route 89/U.S. Route 12
split MP 32.91
U.S. Route 12
Deep Creek Canyon,12 mi east of Townsend, MP
12.03
U.S. Route 12
0.03 mile east of U.S. Route 287, Townsend, MP
0.04
U.S. Route 287 North of U.S. Route 12, Townsend, MP 77.52
U.S. Route 287 South of U.S. Route 12, Townsend, MP 77.60
South of Project area, route to Livingston
U.S. Route 89
0.5 mile south of U.S. Route 89/U.S. Route 12
split, MP 56.94
U.S. Route 89
6 miles south of Ringling, MP 38.99
U.S. Route 89
0.5 mile south of Wilsall, MP 22.99
U.S. Route 89
Between 4th and 5th Streets, Clyde Park, MP 15.05
U.S. Route 89
1 mile north of I-90, MP 1.43
I-90
West of U.S. Route 89 and east of Exit 337, MP
338.46
I-90B (U.S.
West of I-90 Exit 337, Livingston, MP 57.64
Route 89)
I-90B (U.S.
West of Yellowstone River Bridge, Livingston,
Route 89)
MP 55.77
Source: MDT 2019
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2018 AADT
Truck
Total
Commercial Percent
393
313

52
52

13.2%
16.6%

541

52

9.6%

2,479

73

2.9%

3,452

73

2.1%

1,600

73

4.6%

704

73

10.4%

578

171

29.6%

687

171

24.9%

3,058

171

5.6%

6,277
5,860

388
441

6.2%
7.5%

400

107

26.8%

522
1,128
1,468
2,052
12,476

107
72
72
72
1,892

20.5%
6.4%
4.9%
3.5%
15.2%
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Deliveries destined for Livingston would proceed along the following road segments:
•

U.S. Route 89 south to I-90;

•

I-90 from exit 340 to I-90 Business/U.S. Route 89/East Park Street (Exit 337);

•

I-90 Business/U.S. Route 89/East Park Street to a Montana Rail Link (MRL) railhead
shipping facility that would be constructed for the proposed mine. The Proponent’s traffic
study states that the rail facility would be east of the Yellowstone River along the MRL
tracks north of U.S. Route 89/East Park Street (Abelin Traffic Services 2018). The specific
entry point for the rail yard has not been determined by the Proponent and MRL.

Deliveries destined for Townsend would proceed west along U.S. Route 12 to Townsend,
through Townsend on U.S. Route 12/Broadway Street and directly across U.S. Route 287/Front
Street into the Townsend MRL rail yards.
The Proponent’s traffic study anticipates that about 80 percent of employee traffic to the mine
would travel on U.S Route 89 from the White Sulphur Springs area, while the remaining
20 percent would come from the north using U.S. Route 89 and from the south and east using
U.S. Route 12 and U.S. Route 89.
Table 3.12-2 shows historic AADT. Traffic volume on most major analysis area roads has
declined since 2005. U.S. Route 89 experienced a modest increase in traffic volume north of
White Sulphur Springs and a sharp increase within White Sulphur Springs in 2018; the 2018
total diverges from the trend over the previous 10 years, when volumes fluctuated between
roughly 2,100 and 3,100 AADT. No seasonal traffic data are available for analysis area roads;
however, statewide trends show peak volume in July and August, approximately twice as high
volumes in January and February (MDT 2019).
Table 3.12-2
Historic Average Annual Daily Traffic on Analysis Area Roads
Road
Location
North of Project area
U.S. Route 89 0.5 mile east of Sheep Creek Road
South of Project area
U.S. Route 89 0.5 mile north of U.S. Route 89/U.S. Route 12
merger
U.S. Route 12/ East of 3rd Avenue, White Sulphur Springs
U.S. Route 89
U.S. Route 12/ 0.5 mile north of U.S. Route 89/U.S. Route 12
U.S. Route 89 split
South of Project area, route to Townsend
U.S. Route 12 0.03 mile east of U.S. Route 287, Townsend
U.S. Route 287 North of U.S. Route 12, Townsend
U.S. Route 287 South of U.S. Route 12, Townsend
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390
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390

313

410
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870
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6,520

3,160
6,090
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3,270
6,300
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Historic Traffic Data (AADT)
2005 2008 2011 2014 2018

Road
Location
South of Project area, route to Livingston
U.S. Route 89 0.5 mile south of U.S. Route 89/U.S. Route 12 550
split
U.S. Route 89 1 mile north of I-90
1,840

560

610

630

400

1,840

1,830

1,900

2,052

Source: MDT 2019

Sheep Creek Road (County Route 119) and Butte Creek Road
The primary access to the Project area is via Sheep Creek Road (County Road 119). Sheep Creek
Road intersects U.S. Route 89 approximately 0.5 mile east of the MOP Application Boundary,
and intersects Butte Creek Road within the Project area about 2.2 miles west of U.S. Route 89.
No AADT or traffic safety data are available for Sheep Creek Road.
Sheep Creek Road is a two-lane roadway with a gravel surface and total width ranging from
24 to 28 feet. The road crosses gently rolling terrain from U.S. Route 89 through the Project area,
and enters mountainous terrain north and west of the Project area. An unpaved acceleration area
is present at the U.S. Route 89 intersection.
U.S. Route 89 and U.S. Route 12
U.S. Route 89 is the primary regional access route for the Project area. It runs north-south from
Yellowstone National Park in Wyoming to the Canadian border near Glacier National Park, via
Livingston, White Sulphur Springs, and Great Falls. U.S. Route 89 has an almost 90-degree
curve, beginning about 500 feet north of the Sheep Creek Road intersection. U.S. Route 89 is a
paved, two-lane road, with two 12-foot travel lanes and 0- to 2-foot shoulders outside of the
communities.
U.S. Route 12 runs east-west through Montana, from North Dakota to Idaho, via White Sulphur
Springs and Townsend. In the analysis area (from the northern U.S. Route 89 intersection to
Townsend), U.S. Route 12 is a paved, two-lane road, with two 12-foot travel lanes and shoulders
widths varying from 0 to 2 feet outside of the communities.
As shown in Table 3.12-1, AADT on U.S. Route 89 are low near the Project area, and increase
toward White Sulphur Springs, particularly in the segment that overlaps with U.S. Route 12.
Traffic volumes on U.S. Route 89 also increase south of the intersection with U.S. Route 12,
toward the I-90 interchange. AADT on U.S. Route 12 is low outside of Townsend.
There are no curbs outside of towns, while guardrail and turn lanes are provided in some
locations. U.S. Route 89 and U.S. Route 12 are generally flat to gently rolling, except the
segment of U.S. Route 12 east of Townsend, in the Helena National Forest. This segment has
dramatic elevation changes, climbing (westbound) 800 feet and then descending 2,000 feet to
Townsend.
Posted speed limits outside of towns are 70 miles per hour (mph) (65 mph at night) for passenger
vehicles, and 60 mph (50 mph at night) for trucks. Within White Sulphur Springs, Wilsall, and
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Clyde Park, speed limits decrease to 45 mph and then 25 to 35 mph within town centers. Within
White Sulphur Springs and Townsend, U.S. Route 89/12 and U.S. Route 12 typically have onstreet parking adjacent to travel lanes, with curb/gutter and sidewalks in some locations.
I-90
I-90 is a limited-access freeway that runs east-west through the entire width of Montana, and
links the Atlantic and Pacific coasts, from Boston to Seattle. Mine concentrate shipments would
use the segment of I-90 between U.S. Route 89/Park Street at Livingston (exit 337) and U.S.
Route 89 (exit 340). Each of the separate eastbound and westbound lanes of the Interstate
consists of two 12-foot travel lanes, 8-foot wide outside shoulders, and 4-foot inside shoulders.
Acceleration and deceleration lanes are provided for both exits. AADT on this segment of I-90
exceeds 12,000 vehicles per day, of which more than 15 percent are heavy trucks.
I-90 near Livingston is frequently impacted by high winds, resulting in four levels of response,
as determined by MDT (CDM Smith and MDT 2019):
1. A severe cross-wind warning is triggered when wind speeds reach 40 mph. This warning
does not result in closures or other restrictions.
2. A partial I-90 closure between Exits 330 and 337 (west and east of Livingston) is triggered
when wind speeds reach 50 mph. This closure requires trucks to exit I-90 and detour through
Livingston.
3. A full I-90 closure between Exits 330 and 337 is triggered when wind speeds reach 60 mph,
or as deemed necessary by MDT based on weather conditions. This closure requires all
vehicles to exit I-90 and detour through Livingston.
4. Full closure of a longer segment of I-90 (i.e., extending east or west of Livingston) is a less
common occurrence, and generally occurs due to blowing snow.
On average, partial or full detours on I-90 occur about two times per week from October through
March. During partial or full closures, traffic is detoured onto U.S. Route 10 and I-90
Business/U.S. Route 89/Park Street through Livingston. Full closure results in traffic back-ups
through the town and onto I-90, hindering travel through and within the town (CDM Smith and
MDT 2019). Public comments on the Draft EIS described difficulties accessing Livingston
Health Care, the hospital located on U.S. Route 89 east of the Yellowstone River (1.3 miles from
the I-90 interchange, Exit 337) during these closures.
Other Roads
U.S. Route 287 runs north-south through Townsend, linking West Yellowstone to Helena. Mine
concentrate shipments would not travel on U.S. Route 287, but would cross it on U.S. Route 12,
at the Broadway Street/Front Street intersection in Townsend.
Roads along the mine concentrate haul route in Livingston would include I-90 Business (which
is also signed as U.S. Route 89, and becomes Park Street) and would end at a new rail yard east
of the I-90 Business/U.S. Route 89 bridge over the Yellowstone River, before I-90 Business
enters downtown Livingston.
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3.12.2.2. Traffic Safety Data
The Proponent’s traffic study evaluated general vehicle crash trends, as well as historic crash
rates at the intersections listed in Section 3.12.1.3. “In general, a vehicle crash rate of less than
one crash per million vehicles entering (MVE) [i.e., vehicles entering the intersection] is typical
for rural highway intersections. The road segment crash rate for rural highways is generally
between 0.5 to 1.0 crashes per million vehicle miles traveled” (Abelin Traffic Services 2018).
Vehicle crashes in the past 10 years, crash rates (where different from the general rate of 0.5 to
1.0 crash per million VMT), and existing safety measures (aside from stop signs or standard
traffic signals) for Project-area intersections are summarized below:
•

Intersection of U.S. Route 89 at Sheep Creek Road: no crashes in past 10 years.

•

Intersection of U.S. Route 12/U.S. Route 89 east of White Sulphur Springs: one crash, a
single-vehicle rollover. The intersection has approaching warning rumble strips on U.S.
Route 89 and overhead warning flashers at the intersection. U.S. Route 12/U.S. Route 89 has
a left-turn lane to facilitate vehicles turning onto U.S. Route 89 from the south.

•

Intersection of U.S. Route 12/89 (Main Street at 3rd Avenue) in White Sulphur Springs: no
crashes.

•

Intersection of U.S. Route 12/U.S. Route 89 south of White Sulphur Springs: Three crashes,
including a collision with a wild animal, a single-vehicle rollover, and a multi-vehicle
sideswipe. The crash rate for this intersection is 0.68 crashes per MVE.

•

Intersection of U.S. Route 12 and U.S. Route 287 in Townsend: ten vehicle crashes, nine of
which were multi-vehicle collisions. The crash rate for this intersection is 0.34 crashes per
MVE. The intersection has four-way stop signs with overhead warning flashers.

•

Road Segment of U.S. Route 12 through Deep Creek Canyon (Helena National Forest):
60 crashes, of which 53 were single-vehicle crashes, resulting in an accident rate of 2.13
accidents per million VMT. Wet, icy, or snow covered roads or dark conditions contributed
to 41 of these crashes. The roadway was improved in 2016 with new bridges, signage, and
guardrails. As a result, it is not yet known whether these upgrades have improved safety
conditions on this road segment.

3.12.3. Environmental Consequences
MDT generally assumes annual traffic growth rates of one percent for U.S Route 12 and U.S.
Route 89. These roads typically operate at 5 to 10 percent of their carrying capacity. Based on
MDT assumptions, baseline traffic not associated with the Project would increase about
20 percent (above the traffic volumes shown in Table 3.12-2) by the end of the Project’s
operational life, and total traffic on Project-area roads would still be less than 20 percent of total
capacity. This assumption provides the basis for the discussion of the Project’s traffic impacts.
3.12.3.1. No Action Alternative
Without the Project, there would be no Project-related increases in traffic, traffic congestion, or
highway safety incidents.
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3.12.3.2. Proposed Action
Project Traffic
Project construction and operations would generate the following vehicle traffic (Abelin Traffic
Services 2018):
•

During the 2-year construction period, approximately 160 daily vehicle trips generated by
approximately 75 employees, in addition to eight truck round trips per day carrying supplies
and construction materials.

•

During operations:
−

18 truck round trips per day transporting mine concentrate in sealed containers to MRL
rail yards in Livingston and/or Townsend, operating 24 hours per day 1;

−

An average of 9 truck round trips for supplies and other deliveries 2; and

−

300 employee vehicle trips (see below).

As stated in Section 3.9.3.2, Project operations would employ a total of 386 workers (Proponent
employees, Proponent contractors, and associated support workers) at the mine site. This
includes the 235 Proponent workers listed in the Proponents’ Mine Operating Permit application,
as well as 24 contractors and 127 support workers. The Mine Operating Permit application states
that 104 of the 235 Proponent employees (44 percent) would be on site during the day shift (the
largest employee shift) and 41 (17 percent) would be onsite during the night shift. The remaining
employees would be on leave or not on shift.
Applying these ratios to the full operational employment of 386, a maximum of 170 total
workers would be on site during the day shift and 66 would be on site during the night shift.
These workers would generate a maximum of 472 total vehicle movements (trips to and from the
Project site): 340 for the day shift and 132 for the night shift.
The Proponent would encourage carpooling, and would provide shuttle service from White
Sulphur Springs to the mine using at least one 40-person shuttle vehicle for each shift change. If
fully utilized, the shuttle bus and carpooling could eliminate at least 160 trips daily, although
actual shuttle bus and carpool use would depend on employee preferences.
Based on this information, the Proponent’s traffic study and MOP Application estimate 300
employee vehicle movements, 36 concentrate haul truck movements, and 12 to 18 other truck
movements per day during operations.

1
The Proponent’s traffic study (Abelin Traffic Services 2018) states that the daily truck trips along the haul routes
would be distributed throughout the daylight period. The Proponent’s application indicates haul trucks would operate 24 hours
per day. Daylight-only activity would result in higher hourly truck volumes, but nighttime truck traffic could generate traffic
safety concerns not present during daytime operations. As a result, this EIS evaluates 24-hour truck travel.
2
The Proponent’s MOP Application (Tintina 2017) states that supplies and services would generate 18 daily truck trips
(9 round-trips), while the Proponent’s traffic study assumes 12 daily trips (6 round-trips). This EIS evaluates the higher estimate:
18 daily truck trips.
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Road Congestion
Table 3.12-3 shows Project-related increases, as cited in the Proponent’s traffic study and MOP
Application, in total and truck traffic on major roads in the Project area during construction,
while Table 3.12-4 shows traffic increases during operations. The largest Project-related traffic
volumes would occur on the segment of U.S. Route 89 between White Sulphur Springs and the
Project site.
No traffic counts are available for Sheep Creek Road or Butte Creek Road; however, given the
rural nature of these roads, and the absence of commercial or residential destinations, existing
traffic is likely to be minimal. Project traffic would thus represent an increase in existing traffic.
Project traffic may result in brief periods of congestion at the intersection of Sheep Creek Road
and U.S. Route 89, particularly during employee shift changes.
Table 3.12-3
Increase in AADT during Project Construction

Road
U.S. Route 89
U.S. Route 12/U.S.
Route 89
U.S. Route 12/U.S.
Route 89
U.S. Route 12/U.S.
Route 89

Location
South of the Project area
East of 3rd Avenue, White Sulphur Springs

Percent
Number
Increase
Total Truck Total Truck
178
16
33% 31%
178
16
5%
22%

South of Main Street, White Sulphur Springs

178

16

11%

22%

0.5 mile north of U.S. Route 89/U.S. Route 12 split

178

16

21%

22%

Source: Abelin Traffic Services 2018; Tintina 2017

Table 3.12-4
Increase in AADT during Project Operations (Compared to 2016 AADT)

Road
U.S. Route 89
U.S. Route 89
U.S. Route 12/U.S.
Route 89
U.S. Route 12/U.S.
Route 89
U.S. Route 12/U.S.
Route 89
U.S. Route 12
U.S. Route 12
U.S. Route 89

February 2020

Location
North of the Project area
South of the Project area
East of 3rd Avenue, White Sulphur Springs

Percent
Number a
Increase
Total Truck Total Truck
20
0
5%
0%
334
54
62% 104%
334
54
10% 74%

South of Main Street, White Sulphur Springs

334

54

21%

74%

0.5 mile north of U.S. Route 89/U.S. Route 12 split

94

54

13%

74%

0.5 mile west of U.S. Route 89/U.S. Route 12 split
Deep Creek Canyon,12 mi east of Townsend
0.5 mile south of U.S. Route 89/U.S. Route 12 split

74
74
74

54
54
54

13%
11%
19%

32%
32%
50%
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Percent
Number a
Increase
Total Truck Total Truck
74
54
4%
75%

Location
1 mile north of I-90

Source: Abelin Traffic Services 2018; Tintina 2017
Notes:
a
Because the Proponent has not determined how many concentrate trucks would travel to either the Townsend
and/or Livingston, the Truck Volumes column indicates the maximum possible increase in truck traffic on any of the
major Project-area roads.

South of White Sulphur Springs, mine-related traffic is anticipated to disperse over several
routes, including the major roads listed in Section 3.12.2.1, Existing Road Network, as well as
other roads leading to and from the Project area. Mine concentrate trucks would travel to
Townsend and/or Livingston; these are also likely destinations for employee and supplier traffic.
Although Tables 3.12-3 and 3.12-4 show substantial percent increases in total and truck traffic,
actual Project-related traffic volume increases would be small, compared to the capacity of
U.S. Route 89 and other major roads. For example, the capacity of two-lane rural arterial
highways, such as U.S. Route 89 and U.S. Route 12, exceeds 3,000 vehicles per hour under
extreme congestion conditions (Transportation Research Board 2014), while traffic volumes are
under 2,000 average vehicles per day on most of the impacted roads. Mine-related traffic would
not result in traffic congestion; however, local communities would experience increased traffic,
and the increase would feel more acute for residents and commuters who are accustomed to very
low traffic volumes. Public comments on the Draft EIS expressed concern about traffic near the
communities of Ringling, Wilsall, and Clyde Park, where U.S. Route 89 is used by residents for
travelling to work, school, and services within and between these communities. As indicated by
Table 3.12.1, traffic volumes near Wilsall and Clyde Park are higher than on the rural segments
of U.S. Route 89, but still below the capacity of the highway. As a result, impacts in these
communities would be similar to the impacts described above for the overall U.S. Route 89
corridor.
The Proponent states that the mine operation would have the option to stockpile containers of
concentrate to transport on subsequent days if U.S. Route 12 through Deep Creek Canyon is
closed, blocking shipments to Townsend. The Proponent also states that the mine would agree
not to send concentrate haul trucks to the Livingston railroad facility during wind-related I-90
closures that route I-90 traffic through Livingston (Section 3.12.2.1, Existing Road Network).
The number of haul trucks to both destinations (Livingston and Townsend) would average one
truck every 80 minutes, so if a haul truck is on the road when a wind restriction occurs, it would
not add significantly to traffic congestion east of Livingston.
Road Safety
As discussed in Section 3.12.1.3, Transportation Analysis, the number of highway incidents
could increase in proportion to Project-related increases in traffic volumes during construction
and operations. The proposed mine would generate traffic at night as well as during the day, for
night shift workers and nighttime mine concentrate haul trucks.
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The Proponent’s traffic study (Abelin Traffic Services 2018) notes that a generally anticipated
collision rate on rural roads is 0.5 to 1.0 incident per 1 million VMT. Based on the highest
projections of Project-related traffic and the estimated incident rate (or the recorded incident rate
cited in Section 3.12.2.2, Traffic Safety Data, if different), Table 3.12-5 estimates the Project’s
potential traffic safety impacts. Because the distribution of truck traffic along U.S. Route 89 and
U.S. Route 12 is not known, these estimates assume that all Project trucks would travel both to
Townsend and Livingston. As a result, the calculations below overestimate the number of
potential traffic incidents south and west of the U.S. Route 89/U.S. Route 12 split, south of
White Sulphur Springs.
Table 3.12-5
Estimated Project-Related Traffic Safety Impacts

Road Segment
U.S. Route 89 from Sheep Creek Road to White Sulphur
Springs
U.S. Route 89/U.S. Route 12 from White Sulphur Springs
to U.S. Route 89/U.S. Route 12 Split
U.S. Route 12 from U.S. Route 89 to Townsend
U.S. Route 89 from U.S. Route 12 to I-90
I-90 from U.S. 89 to Exit 337

Project
Potential
Annual Incident Annual Project
Miles VMT a
Rate b
Incidents
18 2,194,000
1.0
2.2
9

309,000

1.0

0.3

33 891,000
56 1,513,000
2.5
68,000

2.13 c
1.0
1.0

1.9
1.5
0.1

Notes:
a
Project VMT rounded to the nearest thousand miles.
b
Incident rate expressed as the number of incidents per million VMT. Reflects the higher of observed crash rates or
up to 1.0 incident per million VMT for rural routes (statewide average).
c
Incident rate for U.S. Route 12 does not include safety improvements completed in 2016 (see Section 3.12.2.2); as
a result, the current incident rate may be lower.

To address traffic safety concerns, potential safety improvements cited in the Proponent’s traffic
study are listed below:
•

U.S. Route 89 at Sheep Creek Road: The limited sight distance to the north along U.S. Route
89 (750 feet) does not meet MDT design standards for truck traffic. The Proponent’s traffic
study recommends realignment of Sheep Creek Road at least 500 feet to the south. If this is
not feasible, the traffic study recommends improvements such as grading and installation of
actuated warning flashers. In addition, the traffic study found that although a northbound leftturn lane on U.S. Route 89 would not be required by the MDT Road Design Manual, it would
enhance intersection safety.

•

U.S. Route 12 west of U.S. Route 89 (Milepost 28.0 to 29.9): Ensure the pullouts and vehicle
chain-up areas on U.S. Route 12 near Deep Creek Canyon meet MDT length, width, and
surface condition standards. Conduct a special speed zone investigation to consider lowering
the posted speed limit.

•

If issues occur between mine truck traffic and school buses, implement truck scheduling to
limit interactions with school bus traffic. The Proponent’s traffic study states that, “It is
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unclear if the low amounts of anticipated heavy truck traffic from the mine would have any
negative interactions with school bus traffic” (Abelin Traffic Services 2018).
•

Use on-board systems to monitor truck speed and limit mine concentrate truck speeds along
certain portions of the route, especially on U.S. Route 12 near the Deep Creek Divide.

Spills
The Proponent proposes to load the mine concentrate into sealed shipping containers within an
enclosed structure at the mine site. The sealed containers would be transported by truck to the
MRL rail facilities, and transferred directly onto rail cars for transportation to smelters. The use
of sealed containers reduces spill risk during transport, eliminates the need for material handling
at rail stations or other intermediate points, and reduces the risk of spills if an accident occurs.
According to the Proponent, the containers are “strong and rugged enough that they are unlikely
to release concentrate during shipping accidents or mishandling” (Tintina 2017).
As noted in Section 2.2.3, Operations (Mine Years 3–15), the mine concentrate would not be a
liquid, but rather would be thickened and pressed to remove water, with a moisture content of
approximately 10 percent. The texture of the concentrate would be approximately comparable to
wet sand, thus limiting its ability to spread or flow. As a result, it is likely that a crash severe
enough to cause release of mine concentrate would have similar traffic impacts to a crash and
release of other bulk materials, such as sand, concrete, or agricultural products. Impacts on other
resources are discussed in their respective sections in Chapter 3 of this EIS.
General procedures for all spills, including concentrate spillage from a haul truck accident, are
included in the “Emergency Response Plan” (Tintina 2017), which is included as Appendix P of
the MOP Application (see specifically Section 4.2, General Rules for Responding to a Spill or
Release, and Section 4.3, Reportable Quantities and Agency Notification). The Proponent’s
anticipated response to spills from sealed concentrate containers as a result of a haul truck crash
are summarized below (Zieg 2019):
•

The Proponent would initiate immediate response by trained safety and environmental
personnel.

•

The Proponent would isolate and contain the spilled material, notify appropriate agencies,
clean and dispose of the spill material, and then conduct an investigation of the spill. The
Proponent would use appropriate equipment to clean the spill, such as loaders, dump
trucks, vacuum trucks, and hydro excavation trucks. The type of equipment used would
depend upon the quantity and location of the spill, weather, and road conditions.

•

The Proponent would remove all traces of the spill and properly dispose of the spilled
material.

•

The Proponent would conduct post-spill monitoring of the spill site where warranted,
especially if the spill impacted a waterbody.

•

Handling/cleanup procedures specific to mine concentrate spills from the sealed
containers would be addressed in detail before mine operations begin. The Proponent is
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in the process of formalizing a Safety Data Sheet for the Black Butte Copper concentrate
that would include information critical to concentrate spill response. The Proponent is
also preparing a Spill Prevention, Control, and Countermeasures Plan for submittal to the
Montana State Fire Marshal and DEQ.
Reclamation
During reclamation, impacts of the Proposed Action on transportation would be similar to those
anticipated for construction.
Summary of Impact
Using the assessment rating explained in Section 3.1.2, Impact Assessment Methodology, the
transportation impacts are summarized below.
Road Congestion
Although project traffic volumes would result in substantial percentage increases in traffic
volumes during Project construction and operations, Project area major roads have substantial
available capacity. The Proponent’s traffic study states that Project operations would not
meaningfully impact road traffic capacity. As a result, traffic congestion is a low-likelihood
event during both construction and operations.
Road Safety
During Project construction and operations, Project traffic could increase the chance of traffic
incidents, degradation of roadways, and other risks to road safety. This increased risk would not
necessarily occur at every intersection or on every road segment. The Proponent’s traffic study
recommends improvements to the intersection of Sheep Creek Road at U.S. Route 89 to improve
sight distance.
Based on existing traffic conditions and behaviors described in Section 3.12.2.1, non-Project
drivers are likely to be accustomed to varying road and weather conditions, as well as the
presence of heavy truck traffic on analysis area roads.
Spills
Haul truck incidents are not likely to result in breaching of the sealed containers; however, if a
container is breached, resulting in a mine concentrate spill, the cleanup process would interrupt
road travel. Depending on the severity of the incident and spill, the interruption could range from
usage of the road shoulder by response vehicles up to complete road closure for several hours.
Spills are a low-likelihood event, and the resulting impact on road traffic would be of low
severity.
Smith River Assessment
Transportation activity associated with construction and operations of the Project could
potentially increase traffic congestion and safety risks for non-Project traffic traveling to and
from the Smith River.
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None of the analysis area roads cross the Smith River, although U.S. Route 89 follows Sheep
Creek for approximately 12 miles north of Sheep Creek Road, and crosses other tributaries to the
Smith River. As discussed in Section 3.7.2.2, Recreation, private fishing access to Sheep Creek
and the Smith River is available at various points along the Smith River. As shown in
Table 3.7-4, recreational river use has increased over the past decade. Public boating on the
Smith River is regulated by permit, with no more than nine boating groups of up to 15 people,
each permitted to use a 59-mile stretch of the river, between one designated put-in (at Camp
Baker, at the mouth of Sheep Creek) and one designated take-out (at Eden Bridge where Boston
Coulee Road crosses the river). Road access to boating put-in and take-out locations includes
(see Figure 3.12-2):
•

To Camp Baker from the south: State Route 360, which forms the eastern leg of the Main
Street/3rd Avenue intersection in White Sulphur Springs (where U.S. Route 89/12 turns
south), to Smith River Road;

•

To Camp Baker from the north: via Belt Park Road, which intersects U.S. Route 89
approximately 30 miles north of Sheep Creek Road;

•

To Eden Bridge from the south: State Route 360 from White Sulphur Springs to Millegan
Road (U.S. Route 330); and

•

To Eden Bridge from the north: I-15 to State Route 330/Millegan Road (exit 270).

From the south, and from areas east of Great Falls, road access to other segments of Sheep
Creek, the Smith River, and its tributaries generally relies on U.S. Route 89 and U.S. Route
89/12 in White Sulphur Springs. Traffic to the Smith River occurs primarily from April through
July, when weather and water levels allow boating.
Impacts to traffic using U.S. Route 89 and U.S. Route 89/12 are described in Section 3.12.3.2,
Proposed Action. Once off U.S. Route 89 and U.S. Route 89/12, travelers visiting the river are
unlikely to encounter Project traffic, with the possible exception of mine employees who live
locally. Therefore, the Project would have no impact on transportation associated with the Smith
River outside of U.S. Route 89 and U.S. Route 89/12.
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3.12.3.3. Agency Modified Alternative
The modifications identified would result in impacts similar to those described for the Proposed
Action, with the following exception. Additional backfilling associated with the AMA would
require another 106,971 cubic yards of cemented paste tailings. The additional shipments of
flotation chemicals and dry cement would occur during Project operations and closure. It is
assumed that truck traffic associated with the AMA would follow the same routes as trucks
associated with the Proposed Action.
Transportation of flotation chemicals and dry cement would marginally increase truck traffic
compared to the number of truck trips shown in Table 3.12-4. These additional trips would not
meaningfully change the traffic impacts described for the Proposed Action.
Smith River Assessment
The impacts of AMA traffic on the Smith River would be the same as described for the Proposed
Action. Smith River travelers on U.S. Route 89 and U.S. Route 89/12 would encounter Projectrelated traffic. Once exiting U.S. Route 89 and U.S. Route 89/12, travelers visiting the river are
unlikely to encounter Project traffic, with the possible exception of mine employees who live
locally. Therefore, the Project would have no impact on transportation associated with the Smith
River outside of U.S. Route 89 and U.S. Route 89/12.
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VEGETATION

This section describes the affected environment and addresses potential impacts of the proposed
Project and the AMA on vegetation and federally listed threatened and endangered (T&E) plant
species as well as Montana Species of Concern (SOC).

3.13.1. Analysis Methods
3.13.1.1. Analysis Area
The vegetation analysis area for the vegetation baseline data surveys encompasses 3,317 acres
within Sections 24 through 26, 35 and 36 in T12N, R6E, and Sections 19 and 29 through 32 in
T12N, R7E (WESTECH 2015). The vegetation analysis area is included on Figure 3.13-1.
3.13.1.2. Information Sources for Vegetation and Ecological Communities
The baseline vegetation surveys were conducted by WESTECH in May, June, and July
2015.Vegetation data from the 2014 baseline wetlands inventory was also used, in part, for the
“2015 Baseline Vegetation Inventory” (WESTECH 2015), which is included as Appendix H of
the MOP Application (Tintina 2017). These data were used for evaluating the potential impacts
on vegetation.
3.13.1.3. Information Sources for T&E and Species of Concern
T&E and SOC information is provided in the “2015 Baseline Vegetation Inventory” report
(WESTECH 2015) as well as the updated lists of SOC plant species provided by the Montana
Natural Heritage Program (MTNHP) (MTNHP 2016).
3.13.1.4. Methods of Analysis
The vegetation resources impact analysis was conducted by reviewing the MOP Application,
which includes the “2015 Baseline Vegetation Inventory” report (WESTECH 2015). WESTECH
preliminarily mapped the vegetation resources using desktop methods and color orthophotos.
Field surveys (i.e., pedestrian and vehicular surveys) then verified the mapping and identified
T&E, SOC, and noxious weeds present within the vegetation analysis area.

3.13.2. Affected Environment
This section describes the existing habitat and plant communities; rangeland and cropland
classifications; T&E and SOC; and noxious weeds in the vegetation analysis area.
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3.13.2.1. Vegetation and Plant Communities
The “2015 Baseline Vegetation Inventory” report summarizes the results of vegetation sampling
for 185 sample plots surveyed throughout the vegetation analysis area. The results of the surveys
indicated there are five habitat and community types within the vegetation analysis area:
•

Upland grassland

•

Upland shrubland

•

Conifer forest and woodland

•

Lowland altered grassland

•

Riparian and wetland (RW)

These habitat and community types are divided into sub-categories defined by the dominant
vegetation noted within each habitat and community type, as summarized in Table 3.13-1. The
vegetation community types are mapped on Figure 3.13-1.
Table 3.13-1
Habitat and Sub-Community Type Noted in the Analysis Area
Habitat Type
Upland Grassland

Upland Shrubland

Conifer Forest and
Woodland
Lowland Altered
Grassland
Riparian and Wetland
(RW)

Sub-Community Type
Upland native grassland
Upland altered grassland
Artemisia tridentata/Poa pratensis
Artemisia tridentata/Festuca idahoensis
Artemisia tridentata/Festuca campestris
Artemisia tridentata-Dasiphora fruticosa/
Poa pratensis
Dasiphora fruticosa-Artemisia tridentata/
Festuca campestris
Mixed Shrub-Shale Outcrop
Mature conifer stands
Immature conifer stands
Noxious weed tailings
Lowland altered grassland – hay meadow
Herbaceous RW
Shrub-dominated RW
Deciduous forest RW
Total

Note: Total percentage does not add to 100% due to rounding.
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Area within
Analysis Area
(acres)
607
172

1,372

502
235
7
118
75
216
13
3,317

Percent of
Analysis Area
(%)
18
5

41

15
7
0
4
2
7
0
99
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3.13.2.2. Rangeland
Rangeland is included in the upland altered grassland sub-community type. Rangeland or animal
grazing capacity is based on the ecological site and soil mapping unit classifications
(Figure 3.13-1 and Figure 3.13-2). The information presented in the “2015 Baseline Vegetation
Inventory,” which was derived from Natural Resources Conservation Service data, indicates that
the rangeland productivity varies considerably by soil type. The actual animal grazing capacity is
likely much less than the literature values, which were based on the historic climax plant
community values. Due to the current and historic land use as cattle pasture for the majority of
the vegetation analysis area, the actual animal grazing capacity is likely considerably less than
literature values (WESTECH 2015).
3.13.2.3. Cropland
In addition to cattle rangeland, the vegetation analysis area is utilized for cropland, which is
included in the upland altered grassland sub-community type. Hay is grown in the meadow areas
located within the Sheep Creek floodplain, accounting for approximately 2 percent of the
vegetation analysis area.
3.13.2.4. T&E and Species of Concern
There are no federally listed T&E plant species in Montana; however, Montana does maintain a
list of SOC, which are species that are rare, threatened, and/or have declining populations and as
a result are at risk or potentially at risk of extirpation in Montana (MTNHP 2016). Designation
as an SOC is not a statutory or regulatory classification in Montana (FWP 2015).
The “2015 Baseline Vegetation Inventory” reported eight SOC species within the Meagher
County element data. Of these eight species, one was identified within the analysis area: longstyled thistle (Cirsium longistylum). No federal species were reported within the vegetation
analysis area.
Since the results of “2015 Baseline Vegetation Inventory” were made available, a subsequent list
of the Meagher County MTNHP data was updated to include 16 additional SOC plant species.
None of the additional SOC species was documented within the vegetation analysis area during
the field surveys. The Meagher County MTNHP SOC plant list is summarized in Table 3.13-2.
3.13.2.5. Noxious Weeds
Twelve state, county, and problematic listed noxious weed species were noted within the
vegetation analysis area during the 2014 to 2015 baseline vegetation surveys. Of these
12 species, the 3 most common noxious weeds were Canada thistle (Cirsium arvense), common
houndstongue (Cynoglossum officinale), and musk thistle (Carduus nutans). The Canada thistle
and houndstongue were primarily encountered in the lowland areas, while musk thistle was
common in nearly all community types present in the vegetation analysis area.
A list of all noxious and problematic weeds encountered during the baseline vegetation
inventories is provided in Table 3.13-3.
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Table 3.13-2
Plant Species of Concern Known to Occur in Meagher County, Montana
Scientific Name

Common Name

Habitat

Adoxa moschatellina

Musk-root

Rock/talus

Moist, open slopes, meadows, or
stream banks in mountains
Asplenium
Limestone maidenhair Montane to alpine shaded rocks
trichomanesramosum
spleenwort
Bolboschoenus fluviatilis River bulrush
Freshwater shores, marshes and
riparian communities; tolerates
alkaline conditions
Castilleja gracillima
Slender Indian
Riparian wetlands
paintbrush
Cirsium longistylum
Long-styled thistle
Montane-subalpine meadows
Delphinium glaucum
Pale larkspur
Upper montane and lower subalpine
to alpine; open evergreen woods and
wet tall-herb meadows and thickets
Delphinium
Slim larkspur
Moist sagebrush basins to subalpine
depauperatum
meadows; moist meadows, often
along streams; montane
Descurainia torulosa
Wyoming
Subalpine talus slopes
tansymustard
Downingia laeta
Great Basin downingia Shallow water ponds and lakes
Eleocharis rostellata
Beaked spikerush
Alkaline wetlands
Equisetum palustre
Marsh horsetail
Valleys to montane shallow water
wetlands, often in forests
Equisetum pratense
Horsetails
Riparian wetlands
Goodyera repens
Northern rattlesnake Mesic forests
plantain
Noccaea parviflora
Small-flowered
Montane to alpine moist meadows
pennycress
Phlox kelseyi var.
Missoula phlox
Open foothills to subalpine slopes and
missoulensis
ridges
Physaria klausii
Divide bladderpod
Open, montane to subalpine slopes
Piperia elegans
Hillside rein orchid
Dry, coniferous forests; valleys,
montane, dry or briefly moist
meadows and ditches in lowlands
Piperia elongata
Dense-flower rein
Moist to wet meadows; valleys; dry,
orchid
exposed habitats, forest chaparral,
shrubby areas, woods and woods
edges, from lowland to montane
elevations

Occurs within
Analysis Area

Allium geyeri var. geyeri Geyer’s onion
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Occurs within
Analysis Area

Scientific Name

Common Name

Habitat

Primula incana
Salix serissima
Pinus albicaulis
Trifolium cyathiferum

Mealy primrose
Autumn willow
Whitebark pine
Cup clover

Riparian wetlands
Riparian wetlands
Timberline of subalpine forests
Valleys to montane wet meadows,
sandy streambanks, and roadsides
Moist meadows and sandy banks
along rivers to dry hillsides

Trifolium microcephalum Woolly clover
Source: MTNHP 2016 and 2017; WESTECH 2015

Table 3.13-3
Noxious and Problematic Weeds within the Analysis Area
Weed List

State of Montana

Meagher County

Problematic a

Common Name
Spotted knapweed
Canada thistle
Common houndstongue
Leafy spurge
Oxeye daisy
Common wormwood
Musk thistle
Bull thistle
Field scabious
Field sow-thistle
Caraway
Yellow rattle

Scientific Name
Centaurea maculosa
Cirsium arvense
Cynoglossum officinale
Euphorbia esula
Leucanthemum vulgare
Artemisia absinthium
Carduus nutans
Cirsium vulgare
Knautia arvensis
Sonchus arvensis
Carum carvi
Rhinanthus crista-galli

Notes:
a
Categorized as problematic weeds by WESTECH, meaning that these weeds are not listed as noxious weeds by
state of Montana or Meagher County, but are generally accepted as noxious or problematic by other counties
(WESTECH 2015).

3.13.3. Environmental Consequences
3.13.3.1. No Action Alternative
The No Action Alternative would not change the existing landscape and, therefore, would not
disturb or affect vegetation.
3.13.3.2. Proposed Action
This section describes the potential environmental consequences of the Proposed Action to
vegetation resources, including impacts to state, federal, and SOC listed species and introduction
of noxious weeds. The potential environmental consequences are described in terms of direct,
secondary, and residual impacts. Actions taken to avoid or mitigate for vegetation impacts are
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considered in the discussions below. These actions would be implemented during the
pre-construction, operations, and closure phases of the Project.
Direct Impacts
Direct impacts to vegetation communities, listed species, and ecological communities occur
through clearing, filling, and other construction activities. A direct impact to a listed threatened
species, endangered species, or SOC occurs when the action results in the removal or loss of an
individual plant or entire plant population.
Surface Grading and Construction
The Proposed Action would disturb a total of approximately 311 acres within the Project area
(i.e., the MOP Application Boundary encompassing approximately 1,888 acres), which is within
the vegetation analysis area, as a result of the above ground infrastructure. This disturbance from
Project infrastructure includes new access roads, stockpiles, the mill and plant site, and other
associated mine facilities occurring during the mining operations, as well as a 10 percent
construction buffer. These disturbances would directly affect the existing vegetation by surface
grading and development of the above ground infrastructure in the Project area during the
operations phase of the mine. Table 3.13-4 lists the vegetation community types affected by the
Proposed Action.
Among the earliest Project activities would be 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) and are proposed for
Years 0 through 2. The vegetation would be displaced within the majority of the approximately
311-acre disturbed area during the operations phase in Years 3 through 15, as the Project
infrastructure would replace the vegetation. During the closure phase (Years 16 through 19), all
previously vegetated areas would be reclaimed as described in Section 7.3.5 of the MOP
Application. The exception to this would be the main Project access road, where the proposed
plan would be to downsize but not totally reclaim this access road during closure (Tintina 2017).
To keep the integrity of the topsoil organic content and natural seedbank until the closure phase,
the topsoil stockpile would be revegetated using an appropriate seed mix (native grass seed
mixture of Western wheatgrass, bluebunch wheatgrass, and slender wheatgrass) and surrounded
by silt fence to minimize erosion and retain soil moisture and stripping of organic matter until the
topsoil would be needed for the reclamation phase (Tintina 2017).
The resulting impacts to vegetation communities would be expected to have low severity in the
long-term, as they would only be realized during the pre-construction and operations phase. The
closure phase would include various stages of revegetation to ultimately bring the vegetated
communities back to the comparable pre-existing conditions. The reclamation and closure plan
would be implemented during the closure phase, and all affected areas except the Project access
road noted above would be regraded and revegetated to a vegetation community with
comparable stability and utility as the original conditions. Though it is likely that short-term
impacts would occur from the Project infrastructure disturbances, long-term impacts would be
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minimal due to revegetation efforts, since the site would be revegetated using native seed and
tubelings and noxious weeds would be controlled. The revegetation measures would include soil
replacement using the stockpiled topsoil and subsoil, seedbed preparation, and seeding with the
Project approved seed mixes detailed in the MOP Application; the reclamation and closure plan
is structured to meet the requirements of the § 82-4-301, MCA (Tintina 2017). Based upon these
factors, the impacts on vegetation communities from surface grading and construction would be
minimized with the use of appropriate revegetation measures.
A summary of the revegetation plan, as detailed in the MOP Application includes:
•

Protect and stored topsoil and subsoil during stockpiling by revegetation and soil erosion
controls;

•

Decompact soils prior to revegetation and properly prepare seed bed;

•

Revegetate with appropriate native seed mixes for grasses and shrubs, and tubelings for trees;

•

Initiate revegetation within 1 year of reaching a decision to permanently discontinue mining
in Project area, unless otherwise permitted by DEQ;

•

Monitor revegetated areas for noxious weeds and control if noted;

•

Long-term closure of site is expected to take two to three years.
Table 3.13-4
Mine Site Vegetation Community Impacts

Vegetative Community
Upland Grassland
Upland Shrubland
Conifer Forest and Woodland
Lowland Altered Grassland
Riparian and Wetland
Previously Disturbed
Existing Roads
Sub-total
Construction Buffer (10%)
Total

Acres of Disturbance
85.0
110.7
84.4
0.1
1.5
0.4
0.5
282.6
28.3
310.9

Direct impacts to the ecological community would affect the suitability of the Project area for
use as wildlife habitat, rangeland, or cropland during the life of the mine during the operations
phase. Table 3.13-5 lists the ecological community types affected by the Proposed Action. Like
the vegetation impacts, the ecological community impacts would occur during the
pre-construction and operations phase during Years 0 through 15, since the pre-construction
ecological communities could not be used for wildlife habitat, rangeland, or cropland. During the
reclamation phase (Years 16 through 19), there would be little availability of these ecological
communities until the site is fully reclaimed and the pre-existing conditions are reclaimed to
comparable stability and utility.
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Also like the vegetation community impacts, the ecological community impacts would be
considered short term, which would occur from the Project infrastructure disturbances; long-term
impacts would be minimal due to revegetation efforts. The impact on vegetation in the long term
would be realized during the operations phase, as the reclamation and closure plan would be
implemented during the closure phase and all affected areas would be regraded and revegetated
to a vegetation community, and therefore ecological community, with comparable stability and
utility as the original conditions. As described above, the revegetation measures generally would
include soil replacement using the stockpiled topsoil and subsoil, seedbed preparation, and
seeding with the Project-approved seed mixes detailed in the MOP Application and noxious
weed control detailed in the “Noxious Weed Management Plan” (WESTECH 2016), which is
included as Appendix O of the MOP Application (Tintina 2017).
These measures would return the areas affected from the operations phase of the mine to the hay
meadows and rangeland that currently occur in the Project area. Based upon these factors, the
impacts to ecological communities from surface grading and construction would be negligible
with the use of appropriate proposed revegetation measures, as described above in the vegetation
community impacts discussion.
Table 3.13-5
Mine Site Ecological Community Impacts
Ecological Community
Disturbed
Douglas fir/common juniper, Douglas fir/common snowberry,
Douglas fir/rough fescue
Douglas fir/common juniper, Douglas fir/rough fescue
Douglas fir/common snowberry
Douglas fir/rough fescue
Droughty
Hay Meadow
Loamy
Loamy Argillic
Overflow
Quaking aspen/Kentucky bluegrass
Road
Shallow Droughty
Subirrigated
Subirrigated - Wet Meadow Complex
Wet Meadow
Sub-total
Construction Buffer (10%)
Total
a

Acreage total is less than reported due to rounding.
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0.4
60.7
1.6
6.8
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0.6
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0.6
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No impacts to state or federally listed plant species would occur due to the Proposed Action
since none were noted during the field surveys. One SOC species, long-styled thistle, was noted
primarily within upland altered grassland communities; however, a review of the planned mining
above ground facilities indicates this species would not be impacted within its known locations
as determined by the vegetative field surveys.
Secondary Impacts
A secondary impact occurs when a cover type, plant community, or ecological habitat type
experiences a change in vegetative composition, occurs over time, or after the action is complete,
and can occur on or off site. Secondary impacts to vegetation may include changes in hydrology,
deposition of particulate matter (dust), changes in successional stage, a decline in species
structure, and/or invasion of non-native species.
The MOP Application indicates plans would be in place to control changes from hydrology and
deposition of particulate matter. Specifically, the mine closure and reclamation plans would
assure surface and groundwater hydrology would be brought back to comparable conditions as
the pre-Project conditions. During operations, some springs and seeps located within the mine
drawdown cone might experience decreased flow, and some might dry up. Many of the springs
and seeps appear to be connected to perched groundwater bodies and may only flow seasonally;
these would not likely be directly affected by mine dewatering. Vegetation may be affected at the
springs or seeps depleted by dewatering, which might include stress to existing species and
increased growth of successional species. Spring flow would be anticipated to reestablish when
shallow groundwater recovers to baseline conditions, within two years after the cessation of
dewatering. See further discussion in Section 3.5, Surface Water Hydrology.
Likewise, deposition of particulate matter would be controlled through the fugitive dust
collection system (Tintina 2017). As a result, the severity and likelihood of the secondary
impacts described above to vegetation, ecological communities, and listed species would be low.
In addition, the likelihood and severity of succession of noxious weeds would be low because
noxious weeds would be monitored and controlled during all phases of the Project, as
summarized in the “Noxious Weed Management Plan” (WESTECH 2016), which is included as
Appendix O of the MOP Application (Tintina 2017). This plan states that preventative measures
would be used during the pre-construction phase to treat for known populations of noxious
weeds prior to soil stripping, and would then monitor vegetation during the operations and
closure phases, and would reactively treat mechanically or with herbicide if new populations
were noted.
Based upon these factors, the secondary impacts to vegetation, ecological communities, and
T&E species from changes in hydrology, deposition of particulate matter (dust), changes in
successional stage, and/or invasion of non-native species would not be adverse.
Residual Impacts
Residual impacts are those direct or secondary impacts to vegetation, ecological communities, or
listed species that are not eliminated by mitigation procedures. The severity and likelihood of
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having residual impacts from the direct or secondary impacts would be low since reclamation
and closure plan would be implemented during the closure phase and all affected areas would be
regraded and revegetated to vegetated communities with comparable stability and utility as the
original conditions. Specific measures would be implemented to monitor the effectiveness of the
revegetation effort and introduction of new populations of noxious weeds, as described in the
MOP Application Section 7.3.5, Revegetation, and the “Noxious Weed Management Plan”
(WESTECH 2016), which is included as Appendix O of the MOP Application (Tintina 2017).
The effectiveness of the revegetation effort would be insured in the form of a performance bond,
where the monetary amount would be determined by DEQ. Per the MOP Application, if
revegetation does not respond appropriately due to overlying factors, appropriate remedial
actions would be taken to correct any significant problem identified by DEQ (Tintina 2017).
Likewise, if new or reoccurring populations of noxious weeds were noted during monitoring
efforts, appropriate and agency-approved methods would be utilized to control these populations
of noxious weeds. Monitoring and management would continue until revegetation success
criteria have been met and the performance bond is released.
Smith River Assessment
The Smith River is located approximately 12 miles directly west of the Project area, and
approximately 19 river miles (along Sheep Creek) from the Project area. The potential impacts
from the Proposed Action are expected to be localized to the immediate Project area and would
not affect the riparian vegetation along the Smith River.
The goal of the monitoring program described in the MOP Application Weed Management
Program is to protect weed-free vegetation communities by monitoring and treating new or
expanding weed populations in the Project area. As a result of weed management within the
Project area, the severity and likelihood of spreading invasive species or noxious weeds to the
Smith River banks via Sheep Creek, wind transport, or bird transport is expected to be low.
Based upon this, the impacts to vegetation communities on the Smith River from the Proposed
Action would be negligible with the use of weed management within the Project area.
3.13.3.3. Agency Modified Alternative
The impacts of the AMA on vegetation, ecological communities, or listed species would be the
same as described for the Proposed Action. The additional backfill component of the AMA
would not affect any additional vegetation because the surface disturbance footprint would not
change. As a result, the impacts to vegetation or listed species would be the same as the
Proposed Action.
Smith River Assessment
The impacts of the AMA modifications on vegetation would be the same as described for the
Proposed Action because there would be no additional surface disturbances that could affect
vegetation. The Weed Management Program in the Proposed Action would still be implemented
to protect weed-free vegetation communities by monitoring and treating any new or expanding
weed populations in the Project area. As a result of weed management within the Project area,
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the severity and likelihood of spreading invasive species or noxious weeds to the Smith River
banks via the Smith River tributary routes, wind transport or bird transport is expected to be low.
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WETLANDS

This section addresses the affected environment and potential impacts to wetland resources
within the Project area, which includes the proposed MOP Application Boundary.

3.14.1. Analysis Methods
3.14.1.1. Analysis Area
The outermost perimeters of the lands leased for the Project are known collectively as the
“Project leased area” and encompass 7,684 acres (Tintina 2017). The analysis area for the
wetland and waterbody baseline surveys (i.e., wetland analysis area) includes the resources
located within the Project leased area (Figure 3.14-1).
3.14.1.2. Information Sources for Wetlands
The baseline wetland and waterbody surveys were conducted by WESTECH in August and
September 2014, and were summarized in the “Baseline Wetland Delineation and Waterbody
Survey” report (WESTECH 2015a) as included as Appendix C-1 of the MOP Application
(Tintina 2017). The wetlands within the wetland analysis area were delineated using the methods
described in the 1987 USACE Wetland Delineation Manual (USACE 1987).
The baseline survey report summarized the existing wetland and waterbody resources located
within the wetland analysis area and informed the MOP Application (Tintina 2017), the USACE
Section 404 Permit Application, and the associated Jurisdictional Determination (JD) Report
(USACE 2017).
The Project wetlands that were surveyed and delineated by WESTECH in 2014 were evaluated
for wetland function and values pursuant with methods developed by Montana DOT and DEQ
(MDT 2008). The Project wetland functions assessment was summarized in 2015 by WESTECH
in the “Functional Assessment Report” (WESTECH 2015b) and included as Appendix C-2 of the
MOP Application (Tintina 2017).
The following sections analyze the wetland resources within the wetland analysis area; however,
the associated surface water features, also summarized in the above-referenced documents, are
discussed in Section 3.5, Surface Water Hydrology.

3.14.2. Affected Environment
3.14.2.1. Wetlands
The 2014 wetland and waterbody baseline survey identified 328.8 acres of wetlands within the
wetland analysis area (Figure 3.14-1). The largest wetlands and wetland complexes were
associated with the herbaceous meadows and shrub wetlands within the riparian areas
surrounding Sheep Creek and Little Sheep Creek (WESTECH 2015a). Smaller, and sometimes
isolated wetlands, were associated with the headwaters of the wetland analysis area wetlands
and waterbodies.
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The hydrology for most of the Project wetlands is groundwater-driven. Drainage features and/or
streams within the vicinity of most wetlands are present, but their water sources appear to be
springs and likely are not primarily dependent on precipitation or snowmelt (WESTECH 2015a).
The wetland acreage and classifications for wetlands within the wetland analysis area are
summarized in Table 3.14-1. The wetlands observed during the surveys are shown on
Figures 3.14-2 through 3.14-5.
Approximately half of the Project wetlands exhibit scrub-shrub characteristics, with various
willow species or shrubby cinquefoil as the dominant vegetation. Most other Project wetlands
exhibit emergent wetland features with sedges or grasses dominating the herbaceous vegetative
stratum. One small palustrine forested wetland is dominated by Engelmann spruce. Three of the
wetlands contain fen-like characteristics and are of high quality compared to the other Project
wetlands (WESTECH 2015a). Fens are uncommon, but widely distributed in western Montana,
and are generally described as exhibiting alkaline, waterlogged substrates that promote the
accumulation of peat (DEQ 2017).
Table 3.14-1
Wetland Acreage by Cowardin Classification and Watershed

Project
Watershed
Black Butte
Creek
Black Butte
Creek
Tributaries
Little Sheep
Creek
Little Sheep
Creek
Tributaries
Sheep Creek
Sheep Creek
Tributaries
Total

Cowardin Classification a
Total Area
Palustrine Palustrine Scrubby
Palustrine
Palustrine Scrub-Shrub Shrub (shrubby Palustrine
Unconsolidated Watershed
Emergent
(willow
cinquefoil Forested
(acres)
Bottom
dominant)
dominant)
10.7
7.9
1.6
0.0
0.0
20.2
2.8

0.2

0.0

0.0

0.1

3.1

51.0

5.2

63.0

0.0

0.1

119.2

24.6

7.4

8.9

0.0

0.4

41.2

52.8
10.7

53.9
16.4

0.0
9.5

0.0
1.9

0.0
0.0

106.6
38.5

152.6

90.8b

82.8b

1.9

0.6

328.8

Notes:
a
See Cowardin 1979 for classification descriptions. Palustrine forested have a dominant tree stratum, palustrine
scrub-shrub have a dominant shrub stratum, palustrine emergent have a dominant herbaceous vegetative stratum,
and palustrine unconsolidated bottom have limited vegetation and substrate is dominated by mud and/or silt.
b
Acreage total is more than reported due to rounding.
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3.14.2.2. Wetland Functional Assessment
Wetlands can serve many functions, including groundwater recharge/discharge, flood storage
and alteration/attenuation, nutrient and sediment removal/transformation, toxicant retention, fish
and wildlife habitat, wildlife diversity/abundance for breeding migration and wintering, shoreline
stabilization, production export, aquatic diversity/abundance, vegetative diversity/integrity, and
support of recreational activities. Montana uses the Montana DOT Montana Wetland Assessment
Method (MDT 2008) to evaluate wetland function. The U.S. Environmental Protection Agency
determined it to be one of the seven best rating systems in the country to use as a model for
development of functional assessment methods (WESTECH 2015b). The functional assessment
categories include Category I, II, III, and IV:
•

Category I wetlands are high quality wetlands and are generally uncommon and provide
potential habitat for listed species.

•

Category II wetlands are more common than Category I, provide potential habitat for listed
species or high quality fish or wildlife habitat, and have high values for wetland functions.

•

Category III wetlands are more common than Category I and II and are less diverse than
Category II wetlands.

•

Category IV wetlands are generally small or isolated wetlands that lack diversity and provide
little wildlife habitat (WESTECH 2015b).

During the 2014 surveys conducted for the wetland analysis area by WESTECH, the primary
wetland functions were rated using the Montana Wetland Assessment Method rating system and
the wetland function was evaluated based on a review of the following:
•

Habitat for federally listed or proposed threatened or endangered species;

•

Habitat for Montana Natural Heritage Program S1, S2, or S3 SOC;

•

General wildlife habitat;

•

General fish habitat;

•

Flood attenuation;

•

Surface water storage;

•

Sediment/nutrient/toxicant retention/removal;

•

Sediment/shoreline stabilization;

•

Production export/terrestrial and aquatic food chain support;

•

Groundwater discharge/recharge;

•

Uniqueness; and

•

Recreation/education potential.
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WESTECH divided the wetland analysis area into multiple assessment areas, delineated by
drainage basins, hydrologic connectivity, proximity to other wetlands, and type of wetland to
evaluate each of the above functional characteristics.
The results of the functional assessment are summarized in Table 3.14-2 and indicate that
14 assessment areas are rated as Category I, II, or III. The associated area locations are shown on
Figure 3.14-6. The Little Sheep Creek Wet Meadow and the Sheep Creek Spring Tributary
assessment areas are rated as Category I, primarily because of the fen features located within
these assessment areas. The six Category II assessment areas are rated as Category II rather than
Category I because of the lack of fen features within these wetlands. The six Category III
assessment areas are rated in this category primarily due to their decreased function compared to
the other categories, which lowered their rating.
Table 3.14-2
Black Butte Project Wetland Rating by Assessment Areas
Assessment Area
Black Butte Creek Wetlands
Little Sheep Creek Wet Meadow
Little Sheep Creek Upper Wet Meadow
Little Sheep Creek Wetland/Upland Mosaic
Little Sheep Creek Tributary 1
Little Sheep Creek Tributary 1 Minor Drainages
Little Sheep Creek Tributary 2
Sheep Creek Wet Meadow
Sheep Creek Tributary 1
Sheep Creek Tributary 2
Sheep Creek Spring Tributary
Upper Sheep Creek Shrub Wetlands
Northwest Springs and Depressions
Southwest Minor Drainages

Category Rating
II
I
II
II
II
III
III
II
III
III
I
II
III
III

3.14.2.3. Jurisdictional Determination
The Proponent requested an Approved JD from the USACE as part of the Section 404 permitting
process. The October 3, 2017 Approved JD determined that most of the wetlands delineated
within the analysis area were jurisdictional (a total of 327.4 acres) and, therefore, would require
authorization via Section 404 of the Clean Water Act for any proposed dredge or fill impacts to
these wetlands. The Approved JD also determined that the small, isolated wetlands W-LST3-02,
W-LST3-01, W-BBT2-01, W-SCT4-01, W-BBT1-28, and W-LST-01, which totaled
approximately 1.3 acres, were not jurisdictional and, therefore, would not require Section 404
permit authorization to impact these wetland features (USACE 2017).
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3.14.2.4. Wetland Hydrology
The wetlands delineated within the analysis area exhibit hydrology that is primarily
groundwater-dependent. Few, if any, of these wetlands are dependent on precipitation or stream
flow. The wetland areas within the Little Sheep Creek, Black Butte Creek, and Sheep Creek
riparian areas encompass too large of a surface area to exhibit wetland hydrology that is
dependent on stream flow (WESTECH 2015a).
Hydrologic modeling was completed for the analysis area. The modeling used available regional
data, groundwater monitoring wells, and piezometers to surmise that groundwater generally
flows eastward, across the analysis area, toward the Little Sheep Creek and Sheep Creek surface
waterbodies, and that groundwater generally discharges from the riparian wetland features, from
the alluvial groundwater system, and to the surrounding Project site tributaries (Tintina 2017).

3.14.3. Environmental Consequences
3.14.3.1. No Action Alternative
The No Action Alternative would not change the existing landscape or groundwater flow and
therefore, would not disturb or affect the wetlands.
3.14.3.2. Proposed Action
This section describes the potential environmental consequences of the Project to wetland
resources, including the potential direct and secondary impacts. This section also describes
actions that would be taken to avoid or mitigate wetland impacts, proposed wetland mitigation
options, and wetland monitoring plans. The potential environmental consequences for the
Project-associated streams and drainage features are included in Section 3.5.3.
Direct Impacts
Surface Fill and Dredge
The area of analysis for the direct impacts includes the area where the mining infrastructure
would be installed, which is within the Project area (i.e., the MOP Application Boundary of
approximately 1,888 acres). A geographic information system analysis of the areas that would be
directly disturbed by mining infrastructure and operations identified potential direct wetland
impacts from the Project Proposed Action. Potential impacts include construction of the access
and/or service roads, the cement tailings facility, and the wet well proposed to be constructed for
diverting and piping Sheep Creek spring runoff water.
Filling or excavation of wetlands would result in permanent direct impacts to wetlands. The
wetland impact analysis identifies wetland type (according to the Cowardin Classification
system), total acres of direct impact, percent of analysis area, and the wetland name to be
affected by the Project.
Installation of the cement tailings facility, the wet well for the Sheep Creek water diversion, and
associated mine facility access and service roads would result in approximately 0.85 acre of
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permanently impacted wetlands from fill and dredging activities. Table 3.14-3 summarizes, by
wetland community type, the directly impacted wetlands. Figures 3.14-7 through 3.14-10
provide the locations of the wetland impacts.
Table 3.14-3
Total Projected Wetland Impacts at the Black Butte Copper Mine Site

Wetland Community Type a, c Project Facility
PSS6B
PSS1B
PEM1E
PEM1B
PEM1B
PEM1B
PEM1A
PSS1E

Access road
Access road
Access road
Cement Tailings Facility
Cement Tailings Facility
Cement Tailings Facility
Service road
Wet well
Total

Directly Impacted Wetlands
Percent of
Acres
Wetland ID
Analysis Area b
0.03
<1 W-LST1-02
0.03
<1 W-LST1-03
0.06
<1 W-LS-05
0.27
<1 W-LST1-13
0.16
<1 W-LST1-12
0.29
<1 W-LST1-09
0.01
<1 W-LST1-16
<0.001
<1 W-SC-31
0.85
<1

Notes:
a
Cowardin 1979
b
Wetland analysis area wetlands totaled 327.4 acres (Tintina 2017).
c
PSS wetlands are palustrine scrub-shrub wetlands, PEM wetlands are palustrine emergent, herbaceous wetlands.

In addition to the direct permanent impacts to the specific wetlands listed in Table 3.14-3,
permanent impacts to functional assessment areas would occur. The majority of direct impacts to
wetland functional assessment areas, totaling 0.7 acre of PEM wetlands, would occur within the
Little Sheep Tributary Minor Drainages Class II AA. The remaining 0.2 acre of direct wetland
impacts occur in Little Sheep Creek Tributary 1, Brush Creek, Little Sheep Creek
Wetland/Upland Mosaic, and Sheep Creek Wet Meadow. Each is classified as a Category II
assessment area.
Regulatory Setting
Discharges of dredged or fill material into water of the United States or jurisdictional wetlands
are regulated by statute under both the USACE 404 and DEQ 401 Water Quality Certification
permitting processes. Impacts to jurisdictional wetlands would require both a USACE 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 through the federal and
state regulatory process via the USACE 404 Permit NOW-2013-01385-MTH and
DEQ 401 Permit MT4011018, respectively. An amended DEQ 401 Water Quality Certification
was received on July 3, 2019, to include the additional 200 square feet of temporary wetland
disturbance associated with the Sheep Creek water intake construction.
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Mitigation
To compensate for the 0.85 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 (ILF) program. If an ILF is not a viable option
for mitigation, then the Proponent would be required to address compensatory mitigation
requirements through a permittee-responsible mitigation to the satisfaction of the USACE.
Further avoidance of direct impacts to wetlands would be minimized by assuring that all Project
wetlands are marked prior to construction proximal to all proposed construction areas
(Tintina 2017). Based upon these factors, the direct impacts to wetlands from the Proposed
Action would be reduced with the use of appropriate mitigation measures.
Secondary Impacts
Multiple factors could affect whether a wetland would experience secondary impacts from the
Proposed Action. This section assesses the potential secondary wetland impacts from the
Proposed Action that may result from one of the following six factors: (1) wetland
fragmentation; (2) changes to watershed and surface flow; (3) changes in groundwater hydrology
from mine operations; and (4) changes in wetland water quality related to atmospheric deposition
of dust or changes in groundwater associated with the Project operations. The potential
secondary impacts are discussed, below.
Wetland Fragmentation
A wetland may be fragmented as the result of direct impacts that split a wetland resource area
into multiple parts. These fragmented parts could be isolated from other wetlands and therefore
would no longer have the same adjacent upland watershed area. This would result in the loss of
wetland function. While a wetland may be fragmented by direct impacts, this does not
necessarily mean the remaining fragmented part of the wetland resource area would be affected.
Criteria used to evaluate secondary impacts caused by fragmentation include primarily the size
of the direct impacts. Due to the small size of the Project direct impacts, measurable secondary
impacts from wetland fragmentation associated with the Project mining operations would
be negligible.
Furthermore, there would likely be no measurable secondary impacts to wetland functions
associated with the functional assessment areas described above due to the small size of wetland
surface area fragmentations resulting from the Project. Based upon these factors, the secondary
impacts to wetlands due to fragmentation would be diminutive.
Changes to Watershed and Surface Flow
Surface water flow is not a factor for evaluating wetland impacts in the wetland analysis area
because the wetlands’ primary source of hydrology is groundwater. Therefore, secondary
impacts to wetlands from watershed or surface water changes are not likely. However, if
secondary impacts from changes in surface water flow were present, these would be negligible
due to the designed surface water and groundwater mitigation proposed in the MOP Application.
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The Project design plans during post-closure would return any surface water flow changes back
to the pre-Project conditions.
Changes in Groundwater Hydrology
The majority of the analysis area wetlands are groundwater-dependent (WESTECH 2015a). If
left unmitigated, and no perched water table is present, lowering groundwater elevations for
Project operations could result in a reduction of the primary water source for these wetlands.
Section 3.4, Groundwater Hydrology, indicates that groundwater is generally in direct contact
with the alluvial system under the wetlands and that there is a general upward movement of
groundwater to the alluvial system, to the seeps within the wetland analysis area, and to the
riparian wetlands adjacent to the wetland analysis area surface water features. Section 3.4 also
describes that the Sheep Creek system acts as a groundwater sink with the exception of periods
of peak surface water flow during the spring, where the surface water recharges the groundwater
through the alluvial system under the wetlands.
Although mine operations could result in lowering of groundwater, modeling indicates that water
inputs back to the groundwater and surface water from underground injection and the NCWR
would mitigate these potential impacts (Tintina 2017). In instances where small, isolated
wetlands exist outside of the area affected by the underground injection of groundwater, and no
perched water table is available, reduction in available groundwater could cause these wetlands
to dry up. If this scenario occurs, these wetland areas would likely become dominated by upland
vegetation during this drawdown timeframe. However, they likely would revert back to a
wetland vegetation-dominated wetland after mining ceases and the water table rises to the
baseline levels. Section 3.4.3, Environmental Consequences, describes this in detail. Therefore, if
Project operations are functioning as designed, measureable impacts to most wetlands from
lowering groundwater elevations would not be likely. Based upon the above, the secondary
impacts to wetlands due to changes in groundwater hydrology would be negligible.
Water Quality
Mine operations are not expected to affect wetland water quality within the analysis area. The
potential impacts from fugitive dust, groundwater inputs, or surface water inputs would be
controlled, as described in the MOP Application and below.
In general, the fine milling and separation steps are wet processes that generate little, if any, dust
to be controlled. The dust generated from the crushing and grinding operations would be
captured by the fugitive dust collection system from various areas inside the process plant. Air
quality monitoring would be conducted to help assess impacts to flora or fauna during
operations. In addition, air quality rules require reasonable precautions to be taken to prevent
emission of airborne particulate matter. The Proponent would be required to obtain a Montana
Air Quality Permit under the Montana Clean Air Act that specifies requirements for applicable
State and Federal air quality standards (Tintina 2017).
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Important components of the dust control plan that would offer protection from fugitive
dust include:
•

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

•

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

•

Utilizing chemical dust control products on access and trucking road surfaces;

•

Applying water to access roads and active haul roads during dry periods;

•

Enclosing screens, crushers, and copper-enriched rock and waste transfer points;

•

Covering conveyor belts; and

•

Utilizing fabric filter dust collectors at crushing, screening, transfer, and loading points.

Degradation to water quality in the alluvial system from the discharge of RO treated water
through the alluvial UIG would be negligible. The models produced for comparing WTP
discharge in this alluvial system to the non-degradation standards indicated that, after its initial
mixing with groundwater, the discharge water total nitrogen could reach values above the
non-degradation criteria for surface water in Sheep Creek, with an estimated average
concentration of 0.32 mg/L (standard limit = 0.12 mg/L). Therefore, the Proponent proposes to
store this water in the TWSP between July 1 and September 30 (when the seasonal effluent limit
for nitrogen applies). From October 1 to June 30, treated water stored in the TWSP would be
pumped back to the WTP, where it would be mixed with other WTP effluent. The blended water
would be sampled prior to being discharged to the alluvial UIG per the MPDES permit.
Potential sources of contamination from surface water flows into the existing wetlands would be
controlled by the dust collection system and the storm water management plan detailed in the
MOP Application. Water discharged from the WTP to the alluvial UIG would meet water quality
standards. Based upon the above, there would be no secondary impacts to wetlands due to
changes in water quality from surface water discharges.
Wetland Monitoring
The MOP Application describes plans to monitor for secondary impacts in accordance with the
USACE 404 permit and DEQ 401 certification conditions. The MOP Application summarizes
the plan to monitor wetlands during construction, operations, and closure. The Proponent plans
to compare existing baseline data with data from four reference site wetlands as well as from
four Project area wetlands to determine whether secondary impacts to Project area wetlands are
occurring. The Proponent identified four reference site wetlands and four Project area wetlands
for this study and began collecting baseline data for all eight wetlands in 2016. Data would be
collected by vegetative monitoring plots, piezometers, and transducer data loggers to show the
status and trends at each wetland which would aid in identifying any secondary impacts, should
they occur (Tintina 2017). The Proponent proposes to grout the bedrock fractures where the
development decline ramp passes, approximately 90 feet under Coon Creek and its associated
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wetlands and/or the Proponent would augment flows to the wetlands from water stored in the
NCWR (Tintina 2019).
In addition, wetland monitoring would continue after closure to identify potential impacts and
continue until such time that DEQ determines that the frequency and number of sampling sites
for each resource can be reduced or that closure objectives have been met and monitoring can
stop (Tintina 2017).
Smith River Assessment
The Smith River is located approximately 12 miles (19 river miles) west of the Project area. The
potential wetland and wetland functions impacts from the Proposed Action are expected to be
localized to the immediate Project area and would be relatively small in size. Therefore, the
Proposed Action would not likely affect the wetlands or water quality of the Smith River riparian
wetland complexes. Based upon this, the impacts to wetlands near the Smith River from the
Proposed Action Alternative would be immeasurable.
3.14.3.3. Agency Modified Alternative
The AMA modifications identified would result in impacts similar to those described for the
Proposed Action. The additional backfill component of the AMA would not affect any additional
wetlands because the surface disturbance footprint would not change. As a result, any potential
impacts to wetlands would be similar to the Proposed Action.
Smith River Assessment
The AMA modifications would result in impacts to wetlands near the Smith River similar to
those described for the Proposed Action. Therefore, impacts to wetlands or water quality of the
Smith River riparian wetland complexes from the AMA would be negligible.
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WILDLIFE

3.15.1. Analysis Methods
The wildlife analysis for the proposed Project was conducted by reviewing current listed or
special concern terrestrial species for Meagher County, Montana. Both a county list and a
generated Information for Planning and Consultation (IPaC) resource list were referenced for this
exercise. Wildlife studies conducted by WESTECH (2015) in the wildlife analysis area
(approximately 5,290 acres) were also referenced. WESTECH conducted the baseline fieldwork
irregularly from August 2014 to August 2015, though most fieldwork occurred from April to
July of 2015. A list of species that could potentially occur in the wildlife analysis area was
compared against occurrence records and whether preferred habitats were available. Species with
a potential to occur in the wildlife analysis area and with suitable habitat were evaluated for
potential impacts.

3.15.2. Affected Environment
The wildlife analysis area (see Figure 3.15-1) includes the Project area (i.e., the MOP
Application Boundary of approximately 1,888 acres) and an additional 3,402 acres surrounding
the MOP Application Boundary. The wildlife analysis area takes into account the broader
ranging habits of many of the wildlife species present or assumed to occur in the vicinity of the
Project. Several wildlife species have large home ranges that could extend beyond the
Project area.
Topography within the wildlife analysis area is level to steeply rolling and ranges from 5,400 to
6,200 feet amsl (WESTECH 2015). Sheep Creek flows through the analysis area. Little Sheep
Creek (tributary to Sheep Creek) flows through and drains the eastern portion of the analysis
area, while Big Butte Creek (tributary to Sheep Creek) drains the western portion of the analysis
area. The land cover near Sheep Creek is mostly pasture and hayfield, while riparian areas
associated with the stream and drainages include grasses and mesic (i.e., require a moderate
amount of water to grow) shrubs as well. Higher elevation upland areas are predominantly
sagebrush and grassland habitats mixed with coniferous forest. Habitat types are further
discussed in Section 3.15.2.1. There are existing roads and some buildings in portions of the
wildlife analysis area, mostly along the northern edge.
3.15.2.1. Habitat
Wildlife habitat consists of both biotic features (e.g., vegetation, animal species) and abiotic
features (e.g., topography, climate). However, this analysis defines habitat as the types of
vegetation or vegetative communities preferred by a particular species. Habitat components (e.g.,
water, food, cover, and space) and how they are spatially arranged can be used to estimate the
presence of wildlife species potentially occurring in a given area.
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Additionally, terrestrial wildlife species require different habitats throughout the year or
throughout their lifetime. For example, big game species may use a certain habitat type for
calving/fawning during the spring and summer, but then migrate to winter habitat in the autumn.
Additionally, migratory bird species spend the breeding season in northern areas and then
migrate south for the winter.
Wildlife habitat within the wildlife analysis area was mapped according to dominant existing
vegetation types and physical features (WESTECH 2015). From this mapping, six major habitat
types were identified, each with various subtypes for a total of 15 subtypes (see Table 3.15-1).
Table 3.15-1
Habitat Types in Wildlife Analysis Area
Habitat Type
Xeric Shrub

Woodland

Grassland

Mesophytic Shrub
Agriculture
Miscellaneous

Subtype
Sagebrush
Sagebrush/bunchgrass mosaic
Sub‐total
Aspen
Aspen/Douglas fir
Willow
Douglas fir
Douglas fir/sagebrush
Sub‐total
Bunchgrass
Riparian grass
Sub‐total
Low Mesophytic shrub
Sub‐total
Hay/tame pasture
Sub‐total
Rock outcrop
Pond/impoundment/stream
Road
Buildings
Sub‐total
TOTAL

Acres

Percent
822
1,669
2,491
29
88
97
929
662
1,805
661
165
826
83
83
38
38
4
5
28
10
47
5,290

16
32
48
1
2
2
18
13
36
13
3
16
2
2
1
1
<1
<1
1
<1
1
104a

Source: WESTECH 2015
Notes:
a
Percent total is greater than 100% due to rounding.

The following are descriptions of the habitat types and subtypes listed in Table 3.15-1:
•

Xeric Shrub includes dry sagebrush and sagebrush/bunchgrass mosaic subtypes. Combined,
this habitat type comprised 48 percent of the wildlife analysis area and a large amount of the
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“…wildlife species observed during the study were recorded at least once in this habitat”
(WESTECH 2015).
•

Woodland includes aspen, aspen/Douglas fir mix, willow, Douglas fir, and Douglas
fir/sagebrush mix subtypes. The Douglas fir and Douglas fir/sagebrush habitats combined
comprised about 31 percent of the wildlife analysis area, with the other subtypes comprising
about 5 percent. The variety of structure in these woodland habitats provided a high
species richness.

•

Grassland includes bunchgrass and riparian grass subtypes, and comprised about 16 percent
of the wildlife analysis area combined. Species recorded in the bunchgrass subtype were also
recorded in the sagebrush subtype. Species recorded in the riparian grass subtype were also
recorded in the water, willow, or sagebrush subtypes.

•

Mesophytic Shrub includes low-growing moderately water-requiring shrubs and only
occupied less than 2 percent of the wildlife analysis area. It contained a relatively small
number of wildlife species.

•

Agriculture includes hayfields or pasture and comprised less than 1 percent of the wildlife
analysis area. This habitat type was found along Sheep Creek.

•

Miscellaneous Features includes roads, buildings, water sources, and rock outcrops.
Although this type comprised about 1 percent of the wildlife analysis area, the species
richness was comparatively high (WESTECH 2015).

3.15.2.2. Endangered, Threatened, or Proposed Species
According to the U.S. Fish and Wildlife Service county list (USFWS 2017) and IPaC resource
list (IPaC 2018), there are three listed, proposed, or candidate species under the Endangered
Species Act of 1973 for Meagher County: Canada lynx (Lynx canadensis; listed threatened),
grizzly bear (Ursus arctos horribilis; listed threatened), and wolverine (Gulo luscus;
proposed threatened).
According to WESTECH (2015), “the dominant vegetation that constitutes lynx habitat in the
Northern Rocky Mountains is subalpine fir (Abies lasiocarpa), Engelmann spruce (Picea
engelmannii) and lodgepole pine (Pinus contorta).” The forested portions of the wildlife analysis
area consist mostly of ponderosa pine (Pinus ponderosa) and dry Douglas fir (Pseudotsuga
menziesii). Therefore, preferred habitat for the Canada lynx is not available in the wildlife
analysis area. Additionally, there is no listed Designated Critical Habitat for Canada lynx in the
wildlife analysis area (WESTECH 2015; IPaC 2018). Any occurrences would likely include
transient individuals, although no Canada lynx have been recorded within 10 miles of the Project
area (WESTECH 2015). Typical home range sizes for Canada lynx are 6.2 to 7.7 square miles
(MTNHP 2018). As such, the likelihood of Canada lynx occurrence within the wildlife analysis
area is very low.
The grizzly bear primarily uses meadows, riparian zones, mixed shrub fields, and closed and
open timber habitats (MTNHP 2018). There is potential preferred habitat in the wildlife analysis
area for the grizzly bear. There have also been occurrences of the grizzly bear in the region.
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According to FWP (FWP, Pers. Comm., November 30, 2017), “a sub-adult grizzly was detected
on both 5/28/17 and 7/2/17 at the same location in the Big Belt mountains, approximately 35 air
miles west of the [Project] location.” Additionally, two sub-adult male grizzly bears were
lethally removed following a livestock depredation event north of the Little Belt Mountains
(approximately 35 miles northeast of the Project location) on June 25, 2017 (FWP, Pers. Comm.,
November 30, 2017). The Project area is located between the Yellowstone and the Northern
Continental Divide grizzly bear recovery zones (IGBC 2018). Although the wildlife analysis area
is not located in either designated grizzly bear recovery zone, there is a potential for grizzly bears
to occur in the wildlife analysis area. Typical home range sizes for grizzly bears are 48 to
297 square miles (MTNHP 2018).
The wolverine occupies primarily roadless wilderness areas in alpine tundra, boreal and
mountain forests (primarily pine, fir, and larch), and riparian areas in the western mountains
(MTNHP 2018). There is no preferred habitat in the wildlife analysis area for wolverines and
there is a very low likelihood of occurrence (WESTECH 2015). Typical home range sizes for
wolverines are 150 to 163 square miles (MTNHP 2018).
3.15.2.3. Species of Concern
FWP defines Montana SOC as “native animals breeding in the state that are considered to be ‘at
risk’ due to declining population trends, threats to their habitats, and/or restricted distribution”
(FWP 2018e). Montana maintains a list of vertebrate wildlife species that are of special concern.
The wildlife analysis area includes potential habitat for 47 SOC, potential SOC, or special status
species, although only 13 species (1 mammal and 12 birds) were recorded in the wildlife analysis
area (see Table 3.15-2). For any wildlife SOC that were observed by WESTECH (2015),
information about the species was recorded including habitat and location of the observation.
Surveys for the species below occurred between August 2014 and August 2015, with most of the
survey efforts occurring between April and August 2015.
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Table 3.15-2
Potential Occurrence of Listed Terrestrial Species or Species of Concern
Species
Amphibians
Western toad
Reptiles
Western milksnake

Preferred and/or
Recorded in or
Breeding Habitat in the near the Wildlife
Wildlife Analysis Area
Analysis Area
Yes

Recorded within
12 miles of Wildlife
Analysis Area

Potential Occurrence in or near
Wildlife Analysis Area

X

High

Yes

Low – on range periphery

Hayden’s shrew
Merriam’s shrew
Dwarf shrew
Preble’s shrew
Townsend’s big‐eared bat

Yes
Yes
Yes
Yes
Yes

Spotted bat

No

Silver‐haired bat
Hoary bat
Little brown myotis
Fringed myotis
Porcupine
Water vole
White‐footed mouse
Swift fox
Canada lynx
Grizzly bear

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes

Low – on range periphery
Low – on range periphery
Moderate
Moderate
Moderate
Low – no preferred roosting habitat
and near elevation limit
Moderate
Moderate
Moderate
Moderate
Very high
Low – on range periphery
Moderate
Low – on range periphery
Low – limited habitat
Low

Mammals
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Preferred and/or
Recorded in or
Breeding Habitat in the near the Wildlife
Wildlife Analysis Area
Analysis Area

Birds
Greater sage‐grouse
Great blue heron
Bald eagle
Northern goshawk
Ferruginous hawk
Golden eagle
Long‐billed curlew
Western screech‐owl
Northern hawk owl
Great gray owl
Short‐eared owl
Common poorwill
Rufous hummingbird
Pileated woodpecker
Loggerhead shrike
Plumbeous vireo
Clark’s nutcracker
Brown creeper
Varied thrush
Sage thrasher
Green‐tailed towhee
Brewer’s sparrow
Sagebrush sparrow
Baird’s sparrow

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Bobolink

Yes

February 2020

X
X
X
X
X

Recorded within
12 miles of Wildlife
Analysis Area
X
X
X
X
X
X

X

X

X

X
X

X

X

X
X

3.15-7

X

Potential Occurrence in or near
Wildlife Analysis Area
Moderate
Very high – no nesting habitat
Very high – no nesting habitat
Very high
Very high
Very high
Moderate
Low – on range periphery
Moderate
Very high
Moderate
Moderate
Very high
Low – limited habitat
Moderate
Low – on range periphery
Very high
Moderate – limited habitat
Low – limited habitat
Moderate
Low – very limited habitat
Very high
Low – on range periphery
Very high – on range periphery
Very high – very limited habitat and
near elevation limit
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Preferred and/or
Recorded in or
Breeding Habitat in the near the Wildlife
Wildlife Analysis Area
Analysis Area
Yes
Yes
Yes
X
Yes

Source: WESTECH 2015
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The following are descriptions of the species occurrences in the wildlife analysis area listed in
Table 3.15-2:
•

Sign of porcupine (Erethizon dorsatum) (i.e., chews) was occasionally observed within
Douglas fir forest types (WESTECH 2015). There is suitable habitat within the wildlife
analysis area for porcupines.

•

Both bald eagles (Haliaeetus leucocephalus) and golden eagles (Aquila chrysaetos) are often
seen in the wildlife analysis area, particularly during migration periods, and there is suitable
habitat within the area. A juvenile bald eagle was observed over a hay field in August 2015.
Three separate golden eagles were observed along Sheep Creek in September 2014, near
Little Sheep Creek feeding on a Richardson’s ground squirrel (Urocitellus richardsonii) in
June 2015, and over Douglas fir forest in August 2015. The nearest bald and golden eagle
nest observations are along the Smith River, about 11 to 12 miles from the Project area
(WESTECH 2015). Although individuals were observed in the Project vicinity, potentially
suitable nesting habitat within the wildlife analysis area was surveyed and no nests
were found.

•

There was one observation of a northern goshawk (Accipiter gentilis) in April 2015 between
Douglas fir and sagebrush habitats. Although several nests have been recorded within
10 miles of the Project area and WESTECH (2015) surveyed suitable nesting habitat, no
nests were found.

•

Ferruginous hawks (Buteo regalis) were sighted on two occasions over sagebrush habitats in
September 2014 and 2015, which suggests they were transients/migrants. Although there is
suitable nesting habitat present, no nests are recorded within 10 miles of the Project area
(WESTECH 2015).

•

Great gray owl (Strix nebulosa) was observed by WESTECH (2015) in September 2014.
Although there are several occurrence records within 25 miles of the Project area, there are
no nest records within 10 miles and no nests were observed by WESTECH (2015). However,
suitable nesting habitat is present within the wildlife analysis area.

•

Great blue herons (Ardea herodias) have been observed along Sheep Creek, although nesting
was not documented by WESTECH (2015). The wildlife analysis area elevation may be too
high to support great blue heron nesting, as most Montana records occur below 5,000 feet
(WESTECH 2015).

•

Rufous hummingbird (Selasphorus rufus) is a potential SOC, meaning more information is
needed about the species to determine its status. It was observed in July 2015 in aspen and
willow habitats and there is suitable habitat in the wildlife analysis area (WESTECH 2015).

•

Clark’s nutcracker (Nucifraga columbiana) was observed multiple times within Douglas fir
habitats of the wildlife analysis area. This nutcracker depends on conifer (especially pine)
seeds. Loss of pine forests to fires, disease, and bark beetles could affect populations of the
nutcracker (WESTECH 2015).
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•

Brewer’s sparrow (Spizella breweri) was not observed by WESTECH (2015) during the 2014
to 2015 surveys, but they have been recorded in the wildlife analysis area before by the
University of Montana’s Avian Science Center monitoring (WESTECH 2015). They
primarily occupy sagebrush habitat, and so loss of this habitat could affect the species.

•

Baird’s sparrow (Ammodramus bairdii) was observed in May 2015 by WESTECH (2015) in
sagebrush habitat. Since the wildlife analysis area is located on the edge of the species’
range, so it is possible the observed birds were migrating through wildlife analysis area and
may not have been local residents.

•

Bobolinks (Dolichonyx oryzivorus) were recorded in the wildlife analysis area near Sheep
Creek in July 2015 in a hayfield/pasture habitat (WESTECH 2015). Its preferred habitat of
old fields is limited in the wildlife analysis area.

•

Cassin’s finch (Haemorhous cassinii) was not observed by WESTECH (2015) during the
2014 to 2015 surveys, but they have been recorded in the wildlife analysis area before by the
University of Montana’s Avian Science Center monitoring (WESTECH 2015).

3.15.2.4. Big Game Species
Big game species include any large mammals defined as “game animals” by FWP
(§ 87-2-101(4), MCA) that could potentially occur in the wildlife analysis area, including:
pronghorn antelope (Antilocapra americana), mule deer (Odocoileus hemionus), white-tailed
deer (Odocoileus virginianus), elk (Cervus elaphus), moose (Alces americanus), mountain lion
(Puma concolor), and black bear (Ursus americanus) (WESTECH 2015). The gray wolf (Canis
lupus) is also included in this category since it is a large mammal that can be hunted or trapped
in Montana (WESTECH 2015). Observed species were recorded by species, date, time, habitat,
age, sex, and Global Positioning System location, if possible. All of these species except moose
and mountain lion were recorded in 2014 and 2015 by WESTECH (2015). However, Proponent
personnel have observed moose in the surrounding area (WESTECH 2015). Additionally,
mountain lions have been harvested within a few miles of the Project area, and it is possible that
they occasionally utilize the wildlife analysis area. FWP has a Crucial Areas Planning System
(CAPS) that assesses the importance of land for wildlife. This system was used to assess winter
habitat for several of the big game species, with the results further discussed below
(WESTECH 2015).
Pronghorn Antelope
Pronghorn antelope were observed multiple times (12 sightings totaling 85 individuals) by
WESTECH (2015) during the 2014 to 2015 surveys. Almost all of the sightings occurred in open
habitats (sagebrush and bunchgrass) in the spring and summer seasons. Antelope were observed
starting in April and steadily increased in number until June. It is possible that fawning occurred
in the wildlife analysis area. The maximum number of antelope observed at one time was
23 individuals in July 2015.
There is no pronghorn antelope winter range within the wildlife analysis area, as the sagebrush
habitat elevation is too high and results in prolonged snow depths. WESTECH (2015) observed
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antelope numbers declining by October and there were no winter sightings. FWP’s CAPS
mapping identified winter range 7 to 8 miles southwest of the Project area, which is likely where
the summer resident antelope moved to in the winter.
Mule Deer
Mule deer are commonly observed within the wildlife analysis area year-round. WESTECH
(2015) recorded nine different sightings, totaling 24 individuals. There was a single sighting in
autumn 2014, and two sightings that winter. Three sightings were recorded in spring 2015
followed by three sightings in summer 2015. Mule deer were observed in sagebrush, riparian
grass, Douglas fir, bunchgrass, aspen, and low mesic shrub habitats. According to WESTECH
(2015), CAPS mapping identified the wildlife analysis area as Class 3 mule deer winter range
(Class 1 is highest and Class 4 is lowest for winter range quality).
The wildlife analysis area lies within FWP’s Prairie/Mountain Foothills population management
unit and Hunting District 416. The 2017 hunting regulations (FWP 2018a) would be considered
restrictive (antlered buck only), indicating that mule deer numbers are less than desired.
White-tailed Deer
White-tailed deer were observed eight different times (totaling nine individuals) by WESTECH
(2015). Evidence of white-tailed deer (e.g., tracks, scat) was observed in stream bottom habitats
along Sheep Creek and Little Sheep Creek. The sightings occurred in hayfields/pastures, along
riparian areas, and in willows and riparian grass habitats. It is possible that fawning occurred
within the wildlife analysis area as a fawn was observed with a doe in July 2015. Generally,
white-tailed deer use the stream drainage areas within the wildlife analysis area, although they
may also utilize the upland areas as well.
The high elevation, deep snow, and lack of suitable thermal cover and/or food sources in the
wildlife analysis area likely prevent its use by white-tailed deer in winter (WESTECH 2015).
Additionally, FWP’s CAPS mapping did not identify the wildlife analysis area as white-tailed
deer winter range. However, the Smith River to the west of the wildlife analysis area may
contain enough habitat to support white-tailed deer in winter.
The wildlife analysis area lies within FWP’s Prairie/Mountain Foothills population management
unit and Hunting District 416. The 2017 hunting regulations (FWP 2018a) would be considered
standard (either sex), indicating that white-tailed deer numbers are stable.
Elk
WESTECH (2015) observed elk on five different occasions (totaling 23 individuals). One
sighting occurred in October 2014, and the other four occurred in April and May 2015. The
autumn sighting occurred in Douglas fir habitat, while the spring sightings occurred in Douglas
fir, sagebrush, bunchgrass, and riparian grass habitats. Elk tracks were also observed at water
features (e.g., seasonal or permanent ponds). It is possible that calving takes places in the
wildlife analysis area, as calves were observed with cows in May.

February 2020

3.15-11

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

FWP’s CAPS mapping did not identify the wildlife analysis area as elk winter range. However,
elk winter range is mapped within 2 to 3 miles west of the Project area. Since the sightings
occurred in spring and autumn, it is likely that the wildlife analysis area is located in a
transitional area between summer and winter elk ranges (WESTECH 2015).
The wildlife analysis area lies within FWP’s elk Hunting District 416. According to WESTECH
(2015), “FWP flies a winter aerial survey of approximately the western two-thirds of the district”
including the wildlife analysis area. In 2017, FWP observed 913 elk in Hunting District 416, but
the population objective for the district is 475 observed wintering elk (FWP 2018d). Therefore,
the population is significantly over objective in this district.
Moose
As mentioned above, no moose or their sign were observed by WESTECH (2015) during the
2014 to 2015 surveys. However, the Proponent personnel have reported that moose are
occasionally observed in the wildlife analysis area (WESTECH 2015). Moose primarily occupy
river valleys, mountain meadows, clear-cuts, willow flats, and swampy areas during the summer,
but transition to closed canopy coniferous forests adjacent to willow flats during the winter
(MTNHP 2018). It is likely that the closed canopy provides thermal protection from the wind
and reduced snow depths. The riparian areas of Sheep Creek and Little Sheep Creek, along with
the Douglas -fir stands, may offer potential habitat for moose.
The wildlife analysis area occurs within moose Hunting District 494. There were only four
licenses available in this district in 2017, eligible for an either sex moose. Moose harvest in this
district since 2010 has averaged about three to four moose per season (FWP 2018b).
Mountain Lion
Though no sightings or sign were observed by WESTECH (2015) during the 2014 to 2015
surveys, a few mountain lions have been harvested within a few miles of the Project area
between 2008 and 2017, and several have been taken within 6 miles of the wildlife analysis area.
There is potential habitat (e.g., foothills, forests, shrublands) and prey species (e.g., deer, elk,
porcupine) present. The wildlife analysis area is located in mountain lion Management Unit 416
(FWP 2018c). In 2015, there were five mountain lions harvested in this unit (FWP 2018b). As
such, it is likely that some individuals occasionally occur in the wildlife analysis area.
Black Bear
Black bears were observed four different times (totaling four individuals) within the wildlife
analysis area by WESTECH (2015). The sightings occurred near a building site in autumn 2014,
in Douglas fir habitat in spring 2015, and in aspen and Douglas fir habitats in summer 2015.
Black bear tracks and scat were also observed near water features, and in aspen, Douglas fir, and
riparian grass habitats. No evidence of denning was observed on the wildlife analysis area.
FWP records black bear harvest locations in the area. For the period of 2008 to 2017, there were
more than 30 harvests within 6 miles of the Project area, including a few within the wildlife
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analysis area. These harvest data appear to indicate that black bears are relatively common in the
wildlife analysis area.
Gray Wolf
The gray wolf has potential habitat (e.g., forests, shrublands, riparian areas) within the wildlife
analysis area. Additionally, the year-round presence of ungulates (e.g., deer, elk) is one of the
primary requirements for population occurrence (MTNHP 2018). However, no individuals or
their sign were observed by WESTECH (2015) during the 2014 to 2015 surveys. Wolf packs
occur primarily in western Montana, and the nearest known pack in 2015 was located more than
50 miles west of the Project area (FWP 2018g).
The wildlife analysis area is located within wolf Management Unit 390, and up to five wolves
can be harvested per person per season (FWP 2018f). However, only one wolf was harvested via
hunting within approximately 30 miles of the wildlife analysis area in 2016 (FWP 2018f). The
majority of wolf harvests occurred further west and south of the wildlife analysis area, and more
wolves were taken via hunting than trapping.
3.15.2.5. Migratory Birds
Migratory birds; parts, nests, or eggs of any such bird; or any products made from these are
protected under the Migratory Bird Treaty Act. Bald and golden eagles are also protected under
the Bald and Golden Eagle Protection Act. Neotropical migratory birds are species that spend
their spring and summer breeding season in northerly latitudes until their chicks are fledged, but
migrate south in the autumn to spend the winter months in warmer environments. FWP and
§ 87-2-101(7), MCA define migratory game birds as “waterfowl, including wild ducks, wild
geese, brant, and swans; cranes, including little brown and sandhill; rails, including coots;
Wilson's snipes or jacksnipes; and mourning doves.” Additionally, many nongame land birds are
migratory species. According to WESTECH (2015), “the University of Montana’s Avian
Science Center conducted long-term land bird monitoring throughout western Montana,”
including land near the western edge of the wildlife analysis area, with the resulting observations
included in the species list of WESTECH’s report (WESTECH 2015).
According to Appendix A of WESTECH (2015) and other wildlife surveys in the vicinity, there
have been 76 bird species recorded in the wildlife analysis area. These include land birds,
migratory game birds, upland game birds, and raptors. The majority of these species are
protected under the Migratory Bird Treaty Act and Bald and Golden Eagle Protection Act (in the
case of bald and golden eagles).
3.15.2.6. General Wildlife
In addition to the species discussed above, several other reptiles/amphibians, bats, and furbearers
were observed by WESTECH (2015), as described below.
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Reptiles and Amphibians
No amphibians were recorded by WESTECH (2015) during the 2014 to 2015 study. However,
the Columbia spotted frog (Rana luteiventris) was incidentally observed along Sheep Creek and
Little Sheep Creek by Stagliano (2018) during an aquatic survey. A juvenile western toad
(Anaxyrus boreas), a Montana SOC, was incidentally recorded during 2016 summer surveys
along Sheep Creek (Stagliano 2018). This species had been previously recorded by Stagliano
(2018) within 1 mile of Sheep Creek sampling site SH22.7 (located approximately 0.5 mile east
of the intersection of U.S. Route 89 and County Road 119), but had not been observed during the
2014 or 2015 surveys until summer 2016, and was not observed again in 2017.
The common garter snake (Thamnophis sirtalis) was the only reptile observed by WESTECH
(2015) during the 2014 to 2015 study. This species was sighted several times in stream bottom
habitats. Stagliano (2018) also observed common garter snakes during summer surveys in 2016
and 2017 along Tenderfoot Creek and Moose Creek.
Upland Game Birds
Upland game birds, as defined under § 87-2-101(13), MCA, could also occur in the wildlife
analysis area, including: gray partridge (Perdix perdix), ring-necked pheasant (Phasianus
colchicus), ruffed grouse (Bonasa umbellus), greater sage-grouse (Controcercus urophasianus),
dusky grouse (Dendragapus obscurus), sharp-tailed grouse (Tympanuchus phasianellus), and
wild turkey (Meleagris gallopavo).
WESTECH (2015) observed a dusky grouse during the 2014 to 2015 study, and ruffed grouse
have also been observed in the area. Although there is suitable habitat for both species,
displaying males were not heard in spring 2015, and so it is assumed that both species are
uncommon in the wildlife analysis area (WESTECH 2015).
Raptors
WESTECH (2015) recorded 11 raptor species in the wildlife analysis area: bald eagle, golden
eagle, red-tailed hawk (Buteo jamaicensis), ferruginous hawk, rough-legged hawk (Buteo
lagopus), northern harrier (Circus cyaneus), sharp-shinned hawk (Accipiter striatus), northern
goshawk, American kestrel (Falco sparverius), great horned owl (Bubo virginianus), and great
gray owl. A Swainson’s hawk (Buteo swainsoni) was also separately observed in the wildlife
analysis area in late August 2011 (WESTECH 2015). Five of these species are discussed above
in Section 3.15.2.3, Species of Concern, while the rest are discussed below:
•

Red-tailed hawks were the most observed buteo (broad-winged) raptor in the wildlife
analysis area (WESTECH 2015). One individual was observed in autumn 2014, four were
observed in spring 2015, and one was recorded in summer 2015, all in Douglas fir habitat.
Although there is suitable nesting habitat in the wildlife analysis area and the wildlife
analysis area is at the right elevation for nesting in Montana, no active or inactive nests were
found during the survey (WESTECH 2015).
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•

A single rough-legged hawk was observed in mid-October 2014, perched on a rock outcrop
in grassland habitat. They are considered a migrant species/winter resident in Montana, but
the deep snow in open habitats of the wildlife analysis area may limit prey availability.

•

WESTECH (2015) observed two adult male northern harriers, one in spring 2015 and one in
summer 2015. The hawks were recorded flying over sagebrush and riparian grass habitats.
Although the wildlife analysis area contains suitable nesting habitat, most Montana records
of the species are from below 5,500 feet in elevation and it is assumed northern harriers do
not nest in the area.

•

One sharp-shinned hawk was recorded in September 2014 in Douglas fir habitat (WESTECH
2015). Although suitable nesting habitat is available in the wildlife analysis area, it is likely
that the observed individual was a migrant since there were no observations during the 2015
nesting season.

•

WESTECH (2015) observed one female American kestrel flying over grassland habitat in
late June 2015. Although the wildlife analysis area contains suitable nesting habitat, most
Montana records of the species are from below 5,500 feet in elevation and it is assumed
American kestrels do not nest in the area.

•

One great horned owl was observed by WESTECH (2015) flushing from willow habitat in
mid-July 2015. However, no other individuals were observed during surveys in late April,
mid-May, and mid-June. As such, it is likely that the great horned owl is a transient or
uncommon species in the wildlife analysis area.

•

Although not observed by WESTECH during the 2014 to 2015 survey, a Swainson’s hawk
was recorded in the wildlife analysis area in August 2011 (WESTECH 2015). Potential
foraging habitat, but no nesting habitat, is available in the wildlife analysis area for
this species.

Furbearers and Other Mammals
Fur bearing mammals, as defined under § 87-2-101(3), MCA, include beaver (Castor
canadensis), muskrat (Ondatra zibethicus), bobcat (Lynx rufus), northern river otter (Lontra
canadensis), marten (Martes americana), and American mink (Mustela vison). Fur bearing
mammals also include “predatory animals” (§ 87-2-101(11), MCA), such as coyote (Canis
latrans), weasels (Mustela spp.), and striped skunk (Mephitis mephitis). Other medium and
small-sized mammals are considered “nongame wildlife” by FWP (§ 87-2-101(8), MCA).
Medium-sized mammals observed in the wildlife analysis area included white-tailed jackrabbit
(Lepus townsendii), mountain cottontail (Sylvilagus nuttallii), beaver, porcupine, yellow-bellied
marmot (Marmota flaviventris), Richardson’s ground squirrel, coyote, bobcat, and badger
(Taxidea taxus). Evidence of beavers (i.e., chewed tree trunks) was observed along Big Sheep
Creek, but beavers were considered uncommon in the wildlife analysis area (WESTECH 2015).
Similarly, porcupine chews were occasionally observed in Douglas fir habitats. Yellow-bellied
marmots were commonly observed in rock outcrops and nearby grasslands. Richardson’s ground
squirrels were common in several open habitats throughout the wildlife analysis area.
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White-tailed jackrabbits were recorded in sagebrush and between sagebrush and Douglas fir
habitats (WESTECH 2015), although they were considered uncommon in the wildlife analysis
area. The mountain cottontail or its sign (e.g., pellets, hair) was recorded in several habitats and
it was considered common. One badger was observed digging in the U.S. Route 89 barrow pit on
the east side of the wildlife analysis area (WESTECH 2015). Badger sign (i.e., diggings) was
commonly observed in sagebrush and bunchgrass habitats, especially near Richardson’s ground
squirrel locations.
Coyotes were observed three separate times in sagebrush and bunchgrass habitat subtypes.
Coyote sign (e.g., tracks, scat, hair) was commonly recorded in several habitats throughout the
wildlife analysis area.
WESTECH (2015) observed one bobcat in Douglas fir habitat on the southern edge of the
wildlife analysis area. For the period of 2008-2017, FWP reported more than 10 bobcat harvests
within 6 miles of the Project area, including a few within the wildlife analysis area. Female
bobcats in western Montana frequently have average home ranges of 23 square miles, while
males occupy home ranges closer to 31 square miles (WESTECH 2015). While bobcats appear
somewhat common in this region, the wildlife analysis area would represent about 25 to 35
percent of the home range of a single bobcat.
Small mammals were not quantitatively sampled by WESTECH (2015), but readily observed
species were recorded. Small mammals commonly observed in the wildlife analysis area
included northern pocket gopher (Thomomys talpoides), red squirrel (Tamiasciurus hudsonicus),
and chipmunks (Tamias spp.). A bushy-tailed woodrat (Neotoma cinerea) midden (i.e.,
collection of branches, twigs, grasses, or leaves surrounding a nest) was observed in a rock
outcrop subtype habitat. Additionally, weasels have been observed near building sites by
Proponent personnel (WESTECH 2015).
Bats
Though no acoustic surveys were conducted as part of the 2014 to 2015 surveys, bat species
occurrences were recorded when observed (WESTECH 2015). There are 11 bat species that
could potentially occur in the wildlife analysis area (WESTECH 2015). WESTECH (2015)
recorded unidentified bat species in several different habitats at dusk in June 2015.

3.15.3. Environmental Consequences
3.15.3.1. No Action Alternative
Under the No Action Alternative, the Project as described above would not occur. No
underground mine or associated infrastructure would be built. The Project area consists of
privately owned surface rights, so the existing land uses of cattle ranching, hay production, and
recreational use (i.e., hunting and fishing) would continue to occur. There would be an ongoing
risk of wildlife-vehicle collisions from traffic along County Road 119 and U.S. Route 89 due to
residential use and exploration activities. The Proponent may continue other exploration
activities in the Project area under their updated and approved exploration license, which could
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displace wildlife near the portal entrance during construction and exploration activities. The
habitat in the wildlife analysis area would likely continue to be used as it is currently used by the
various species discussed in Section 3.15.2 until exploration activities cease.
3.15.3.2. Proposed Action
Under the Proposed Action, the Project area would be developed during construction and
operated throughout the life of the mine. Primary (direct) impacts to wildlife species would occur
in the same area and at the same time as the disturbance, while 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.
The Project is modeled to comply with primary and health-based air quality standards, and so it
would be protective of wildlife and vegetation. Though dust would be likely during dry
conditions over the course of the Project, the dust would comply with standards. Additionally,
dust control measures (i.e., spraying roads) would be implemented in the Project area to reduce
the impacts of fugitive dust. As such, any fugitive dust impacts on wildlife or habitat within the
Project area would be negligible.
Mine-related water discharged to the Sheep Creek alluvial infiltration gallery would be treated
and required to meet non-degradation criteria throughout operations. Impacts on base flow of
Sheep Creek as a result of mine dewatering and disposal of treated water to the alluvial UIG are
expected to be negligible and to partially offset one another. As such, surface water quantity
would not adversely change during the life of the mine as a result of the Proposed Action. It is
unlikely that the Project would affect habitat for aquatic wildlife or species that drink from the
creek. Therefore, secondary impacts on animals or habitat in the Project area (due to a change in
surface water quality or quantity) would be negligible.
Baseline investigations identified 9 seeps and 13 springs in the Project area, and some of the sites
are located within the area that could be affected by the mine drawdown cone, including springs
developed for stock use (Figure 3.5-3). Many of the springs and seeps appear to be connected to
perched groundwater bodies and may only flow seasonally; these would not likely be directly
affected by creation of the deeper groundwater drawdown cone. Wetland vegetation and wildlife
utilizing these areas as habitat may be affected, if springs or seeps are depleted by dewatering.
Spring flow would be anticipated to reestablish when shallow groundwater recovers to baseline
conditions, within two years after the cessation of dewatering.
The PWP would have a footprint of 23.9 acres, and would contain slightly acidic process water
(pH of approximately 5.8) 1. The PWP would primarily store thickener overflow from the mill, as
well as contact water from precipitation and run-on, and collected water from the foundation
drain collection ponds (Tintina 2017). The overall chemistry of the PWP is dominated by the
thickener overflow, which provides 93 percent of the flow (Tintina 2017). The predicted solution
1

The pH scale is a logarithmic scale used to measure the acidity or alkalinity of a system. Distilled or pure water (not
exposed to CO2 in the atmosphere) 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, not
affected by air pollutant emissions, typically has a pH of 5.3-5.6 in the western United States.
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has a pH of 5.81, moderate sulfate (903 mg/L), and elevated concentrations of nitrates and
metals, including copper, nickel, lead, antimony, and thallium (Enviromin 2017, Table 7-1).
However, the predictive model for the PWP is based on the principle of mass balance and does
not include likely geochemical processes that would occur in situ to attenuate metal
concentrations (e.g., sorption of metals to ferrihydrite, or metals removal via flocculation and
settling of particulate matter). Thus, concentrations of these parameters may be overestimated. It
is possible that bird species may drink from the PWP and ingest the slightly acidic water with
elevated concentrations of salts and metals. Ongoing operational monitoring has been proposed
to validate model predictions and identify potential impacts to water resources in a timely
manner and trigger the implementation of operational changes or mitigation measures.
The CWP would have a footprint of approximately 8.9 acres, and would contain surface run-off
from the mill area, portal pad, WRS pad, copper-enriched rock storage pad, CTF road north of
the mill, and from the CWP itself, as well as water from underground mine dewatering. This
water could come into contact with potentially contaminated source material from the facilities.
Additionally, brine generated as a byproduct from the WTP would be stored in a sub-cell brine
pond (approximately 3 acres in size) in the western portion of the CWP. The brine cell may
contain elevated metals and would have a high salinity (approximately like seawater). It is
possible that bird species may drink from the CWP and ingest the water with elevated
concentrations of salts and metals. As a mitigation measure, the Proponent proposes to place bird
netting over the CWP brine pond, which would deter bird species from landing on the brine pond
or consuming water from it.
Noise levels from the Project during construction and operations are modeled to attenuate to
ambient levels within 1 to 2 miles of the disturbance. For example, Table 3.11-7 states that there
would be a maximum increase of +5 dBA Leq over ambient levels during construction, and a
maximum increase of +2 dBA Leq during operations. Similarly, Table 3.11-8 shows there would
be a +3 dBA Leq increase over ambient levels due to traffic within 300 feet of U.S. Route 89, and
a +2 dBA Leq increase from 400 feet out to 10,000 feet. Wildlife species within the Project area
would occasionally be disturbed by construction, blasting, or other Project noise. There would be
a negligible effect to individuals further than 2 miles away from the disturbances because the
noise would be similar to ambient levels past this distance. The Proponent proposed mitigation
measures to reduce noise impacts near the mine site (Tintina 2017), including:
•

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

•

Install high-grade mufflers on all diesel-powered equipment.

•

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

•

Combine noisy operations to occur for short durations during the same periods.

•

Turn idling equipment off.
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A potential secondary impact of the Proposed Action would include the introduction of invasive
plant species to the site during construction or operations. This could affect habitat and foraging
for small mammals and grazing species in the future. However, the Proponent would utilize a
weed management plan to reduce any of these impacts.
During construction and operations, approximately 311 acres of wildlife habitats would be
altered or removed due to surface disturbances (see Table 3.15-3), which would make them
unsuitable for wildlife use during the life of mine. However, reclamation efforts would take place
to stabilize disturbed areas on a simultaneous schedule. At the end of mine life, permanent
reclamation and closure would occur. Disturbed areas within the Project area would be
recontoured to topography similar to the pre-mine conditions and revegetated in accordance with
§ 82-4-336, MCA. Stockpiled subsoil and topsoil from onsite would be used to prepare the
seedbed. Three native revegetation seed mixes would be used to reclaim the disturbed areas to
either upland shrub, conifer forest, or upland grass communities depending on the pre-mining
vegetative communities present. Grassland and shrubland communities reclaimed on various
Project feature areas would be available for wildlife use within three to five growing seasons,
offering a similar level of habitat as currently exists. However, forested communities could take
decades to provide a similar habitat structure to pre-mining conditions. Individual animals would
likely be displaced into surrounding habitats during this time.
Habitat
The Proposed Action, including a 10 percent construction buffer area, would disturb
approximately 311 acres within the Project area. This disturbance includes new access roads,
stockpiles, ponds, the mill and plant site, tailings facilities, and other associated mine facilities.
Disturbance associated with construction and operations of these facilities would primarily affect
wildlife habitat in the immediate vicinity, and the largest habitat losses would include sagebrush,
sagebrush/bunchgrass, and Douglas fir/sagebrush habitats. However, road construction,
maintenance, and use would also result in the loss of wildlife habitat and additional activity
within the wildlife analysis area. Table 3.15-3 lists the habitat types affected by the
Proposed Action.
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Table 3.15-3
Proposed Action Habitat Impacts in Wildlife Analysis Area
Habitat Type
Aspen
Buildings
Bunchgrass
Douglas fir
Douglas -fir/sagebrush
Hay/pasture
Low mesophytic shrub
Riparian grass
Road
Sagebrush
Sagebrush/bunchgrass
Willow
Sub-total
Construction buffer (10%)
TOTAL

Disturbed Acres
0.5
0.4
1.9
23.9
59.3
0.1
0.0
1.4
0.5
110.7
83.2
0.6
282.5a
28.3
310.8a

Source: WESTECH 2015
a

Acreage total is less than reported in Table 2.2-1 due to rounding.

Endangered, Threatened, or Proposed Species
As discussed in Section 3.15.2.2, there is no identified preferred habitat for Canada lynx or
wolverine in the wildlife analysis area, but both species could potentially occur as transients in
the area. The approximately 311 acres of surface disturbances from the Project would represent
6 to 8 percent of a single home range for Canada lynx and approximately 0.3 percent of a single
home range for wolverines. An increase in traffic due to employees, support vehicles, or
concentrate trucks along haul roads, access roads, and main roads would likely represent the
largest potential impact to transient individuals due to potential wildlife-vehicle collisions or
avoidance behavior. However, given the lack of occurrences and large home ranges of both
species, it is unlikely that the Proposed Action would affect the Canada lynx or wolverine.
The grizzly bear has potential preferred habitat in the wildlife analysis area. Given the large
home ranges of the grizzly bear, the surface disturbances from the Project would represent about
0.2 to 1.0 percent of an individual’s home range. Although no individuals have been observed in
the wildlife analysis area, three sub-adult individuals were observed within 35 miles of the
Project area in 2017. Transient grizzly bears may use the wildlife analysis area’s grassland,
sagebrush, and riparian areas along Sheep Creek and Little Sheep Creek. There would be a minor
reduction of bunchgrass or riparian grass habitats, while 1.5 percent of sagebrush/bunchgrass
habitats and 2 percent of sagebrush habitats would be impacted within the wildlife analysis area
(see Table 3.15-3). This would be a relatively small and temporary loss of habitat since the area
would be reclaimed at closure. Post-closure, the reclaimed Project area would not offer similar
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habitat structure as pre-mining conditions for several years or decades, but the removal of
structures and human activity would likely eliminate the displacement effect on grizzly bears.
There would be an increase of approximately 160 daily vehicle trips by employees and 8 truck
round trips per day during construction. During operations, there would be an increase of
18 concentrate truck round trips per day, 6 supply truck round trips per day, and 477 employee
vehicle trips per day. Linear features and roads, along with associated traffic, have historically
had a displacement effect on grizzly bears (McLellan and Shackleton 1988; Lamb et al. 2018).
As such, it is expected that grizzly bears using the wildlife analysis area in the future would
avoid haul roads, access roads, and main roads during construction, operations, and reclamation
and closure, and there would be a low likelihood of vehicle collisions. Given the low likelihood
but severity of a collision (for human safety and taking a listed species), there could be a
potential effect on the grizzly bear.
Additionally, noise impacts throughout construction, operations, and reclamation could disturb
individual bears and result in changes in animal movement through the area. However, Projectrelated noise during construction and operations is modeled to attenuate to ambient noise levels
within 1 to 2 miles of the Project features. Since there is suitable habitat surrounding the Project
area and mitigation measures would be used to reduce the noise impacts, individual bears could
likely avoid Project activities that generate noise during the life of the mine (2 years of
construction and development mining, 13 years of active production mining, and 4 years of
reclamation and closure).
All water-bearing lined ponds would be surrounded with eight-foot-tall chain-link fencing within
the Project area, which would exclude grizzly bears from accessing the PWP, CWP, or TWSP.
Species of Concern
The Montana SOC that were observed in the wildlife analysis area (see Table 3.15-2) would
likely be affected by habitat loss and noise during construction and operations (approximately
15 years). During reclamation activities (approximately four years), Project features would be
reclaimed and revegetated, but the displacement would likely be similar to construction and
operations. Ground-nesting birds and small mammals may face individual mortalities due to
construction, operations, and reclamation activities, but it is unlikely there would be population
level effects. They would likely also be displaced from the disturbance areas and may avoid
habitats within 1 mile of the Project features due to noise. However, the wildlife analysis area is
part of a contiguous, montane, sagebrush steppe habitat where wildlife densities are generally
low, especially in the fall and winter. There is likely sufficient habitat adjacent to the disturbance
areas to supply most of the habitat needs for the wildlife species observed by WESTECH (2015).
Further, the Proponent would implement mitigation measures to reduce noise impacts on
sensitive wildlife species. For example, construction activities and operations would be restricted
to daytime hours to avoid impacts on sensitive nocturnal species (e.g., bats, owls). To reduce
effects on species active during the day, equipment would be muffled, idling engines would be
turned off, and loud activities would be scheduled to occur simultaneously for short durations.
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All water-bearing lined ponds would be surrounded with eight-foot-tall chain-link fencing within
the Project area, which would exclude medium and large mammals from using the PWP, CWP,
or TWSP. However, avian, small mammal, or amphibian SOCs may drink water from these
ponds. These wildlife species could potentially be exposed to water with elevated concentrations
of metals, sulfate, and salts in the PWP or CWP. An increase in the surface water area of almost
24 acres for the PWP, almost 9 acres for the CWP, and approximately 20 acres for the TWSP
would likely attract waterfowl, water birds, and songbirds in an area lacking large surface water
features. Avian species not adapted to encountering saline fluids can suffer from sodium toxicity
at very high doses, although it is unlikely that the PWP or CWP would reach salinity levels that
high. Predicted water quality in the PWP would pose little acute threat to waterfowl that may
land on the pond, precluding the need for netting to limit avian access. However, water quality in
the PWP would be monitored and mitigation measures would be implemented if impacts to
wildlife are expected. The TWSP would store treated water, and it is not expected to be an issue
for SOC. As a mitigation measure, the Proponent proposes to place bird netting over the CWP
brine pond, which would deter bird species from landing on the brine pond or consuming water
from it.
Big Game Species
Big game species are somewhat common, but not abundant in the wildlife analysis area.
Approximately 311 acres of habitat would be directly disturbed by the Project, which would
remove potential habitat for several big game species. The Project area may be located in a
transitional zone for migrating ungulate species (e.g., deer, elk). According to WESTECH
(2015), the area is mapped as mule deer winter range, though mule deer were only observed
twice in winter. Brown et al. (2012) observed that ungulates (e.g., elk and pronghorn) in
northwest Wyoming quickly became accustomed to human disturbance and were less responsive
to increasing levels of vehicle traffic and noise. There could also be an increased possibility of
wildlife-vehicle collisions due to the increased traffic associated with the Project. As mentioned
above, all water-bearing lined ponds would be surrounded with eight-foot-tall chain-link fencing
within the Project area, which would exclude big game mammals from using the PWP, CWP,
or TWSP.
The predatory big game species (e.g., mountain lions, black bears, and gray wolves) tend to be
more reclusive and may be displaced by habitat disturbance and increased human activity in the
Project area. This avoidance effect may also reduce the likelihood of wildlife-vehicle collisions.
There is abundant adjacent habitat for big game predators.
Migratory Birds
The Proposed Action would disturb potentially suitable foraging or nesting habitat for several
migratory bird species. Noise and light disturbance would likely disturb songbirds and raptors
within 1 mile of the Project features, as noise pollution can stress birds and interfere with mating
calls and light pollution can interrupt activity cycles. However, there is adjacent suitable habitat
within the wildlife analysis area such that the Project features could be avoided. Further, the
Proponent would implement mitigation measures to reduce impacts due to noise, including
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scheduling loud activities to occur simultaneously for short durations and restricting outdoor
operations to daytime hours.
Avian species may drink water from the PWP, CWP, or TWSP. These wildlife species could
potentially be exposed to water with elevated concentrations of metals, sulfate, and salts in the
PWP or CWP. An increase in the surface water area of almost 24 acres for the PWP, almost
9 acres for the CWP, and approximately 20 acres for the TWSP would likely attract migratory
waterfowl species in an area lacking large surface water features. Avian species not adapted to
encountering saline fluids can suffer from sodium toxicity at very high doses, although it is
unlikely that the PWP or CWP would reach salinity levels that high. Predicted water quality in
the PWP would pose little acute threat to waterfowl that may land on the pond, precluding the
need for netting to limit avian access. However, water quality in the PWP would be monitored
and mitigation measures would be implemented if impacts to wildlife are expected. The TWSP
would store treated water, and it is not expected to be a concern to migratory bird species. As a
mitigation measure, the Proponent proposes to place bird netting over the CWP brine pond,
which would deter bird species from landing on the brine pond or consuming water from it.
Other Animals
Direct impacts on other animals in the Project area would be similar to those discussed above for
listed species or SOC. Approximately 311 acres would be disturbed, which would displace
noise-sensitive species and reduce the available nesting, roosting, and foraging habitat for several
wildlife species. However, there is adjacent suitable habitat within the wildlife analysis area such
that the Project features could likely be avoided.
Reptiles, amphibians, game birds, raptors, bats, and small mammals could potentially be
impacted from consuming water from the PWP or CWP. Water quality in the PWP would be
monitored and mitigation measures would be implemented if impacts to wildlife are expected.
As a mitigation measure, the Proponent proposes to place bird netting over the brine pond
portion of the CWP, which would deter most species from accessing the brine pond or
consuming water from it.
Mine-related discharge water would eventually flow to surface waters, but it would not
negatively affect amphibian populations, such as the Columbia spotted frog or western toad.
Discharge water would be treated to meet non-degradation criteria and surface water standards
that are protective of amphibians. Surface water quantity would not adversely change during the
life of the mine as a result of the Proposed Action, and it is unlikely to affect habitat for aquatic
wildlife. Amphibians and small animals that utilize seeps and springs affected by the Project may
experience a loss of water until shallow groundwater recovers to baseline conditions.
Smith River Assessment
The Smith River is located approximately 12 miles west of the Project area. Wildlife species
with large home ranges or highly mobile species may travel between the two areas seasonally,
and they are discussed below. Small mammals, reptiles, and amphibians are unlikely to migrate
between the two areas and are not discussed further.

February 2020

3.15-23

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 3
Affected Environment and Environmental Consequences

All water discharges from the Project would be required to meet water quality standards and
non-degradation criteria. As such, it would not negatively affect wildlife species along Sheep
Creek or downstream to the Smith River. Surface water quantity would vary seasonally but
would not adversely change during the life of the mine as a result of the Proposed Action.
Consequently, there would likely be no effect to wildlife and riparian habitat along the
Smith River.
Noise levels from the Project during construction and operations are modeled to attenuate to
ambient levels within 1 to 2 miles of the disturbance. As such, wildlife species near the Smith
River would not be affected by noise from the Project.
The Project is modeled to comply with primary and health-based MAAQS and NAAQS, and so
they are expected to also be protective of wildlife and vegetation. Dust control measures (e.g.,
spraying roads) would be implemented in the Project area to reduce the impacts of fugitive dust.
As such, any fugitive dust effects on wildlife near the Smith River would be negligible.
Potential Secondary Impacts to Wildlife Species
Grizzly bears typically have large home ranges that could potentially include the wildlife
analysis area and the Smith River. There is a potential for grizzly bears to occur in the wildlife
analysis area. However, if individual grizzly bears were displaced from the Project area due to
disturbances and human activity, there is adequate adjacent habitat for them to avoid the area.
There would be a negligible effect on grizzly bears that occur near the Smith River due to
the Project.
Both the bald eagle and golden eagle have mapped nest sites along the Smith River,
approximately 11 to 12 miles from the wildlife analysis area. Since habitat along Sheep Creek
would not be directly disturbed and there is adjacent habitat for migrating individuals, there
would likely be negligible impacts to the bald or golden eagles that nest along the Smith River.
There would also be negligible impacts to other raptors and migratory bird species that travel
between the wildlife analysis area and the Smith River seasonally.
Big game species may seasonally travel between the wildlife analysis area and the Smith River.
While not formally mapped as white-tailed deer winter range, it is likely that white-tailed deer
observed near the wildlife analysis area winter in bottomlands near the Smith River
(WESTECH 2015). Because the Proposed Action is unlikely to affect big game species, impacts
to the white-tailed deer or other big game species near the Smith River would be negligible.
Other wildlife species that could potentially travel between the two areas would face the same
conditions, and it is unlikely they would be affected.
3.15.3.3. Agency Modified Alternative
Under the AMA, the Project would include all the same components as the Proposed Action with
one exception: backfilling additional mine workings, access ramps, and ventilation shafts. The
additional backfill component of the AMA would not impact any additional habitat because the
surface disturbance footprint would not change. However, it would likely result in longer periods
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of time where mining and milling equipment would operate to accomplish backfilling. This
operational noise could affect terrestrial wildlife within 1 to 2 miles of the Project, as with the
Proposed Action. It is possible, although unlikely, that this increase in operational machinery
within the Project footprint could result in additional wildlife-vehicle collisions, as well. Fencing
around the facilities would exclude large mammals from this impact, but birds and small
mammals may still be impacted.
Smith River Assessment
The AMA modifications would result in impacts similar to those described for the Proposed
Action. Noise levels from the Project during operations under the AMA are expected to attenuate
to ambient levels within 1 to 2 miles of the disturbance. As such, wildlife species near the Smith
River would not be affected by noise from the Project.
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AQUATIC BIOLOGY

The proposed Project area (the MOP Application Boundary of approximately 1,888 acres)
encompasses part of the Sheep Creek drainage. Waterbodies in the proposed aquatic assessment
area include Sheep Creek and its tributaries, Little Sheep Creek, Brush Creek, and Coon Creek,
which provide a variety of habitats for fish and aquatic macroinvertebrates. This section
describes the existing conditions of the fish, aquatic macroinvertebrate, and periphyton
communities associated with waterbodies found in the Sheep Creek watershed, and the potential
environmental consequences of the Proposed Action.
Sheep Creek is a high-quality fifth order stream and a tributary to the Smith River
(Tintina 2017). Sheep Creek is approximately 36 miles long and has a total watershed area of
roughly 194 square miles. The aquatic baseline assessment area near the Project is within the
Sheep Creek drainage basin and approximately 19 river miles above the confluence with the
Smith River, which is a popular destination for recreational anglers, rafters, and boaters. The
Sheep Creek watershed upstream from the Project area drains approximately 78 square miles and
is located approximately 15 miles north of White Sulphur Springs, Montana.

3.16.1. Analysis Methods
Baseline sampling reaches were established in the Sheep Creek and Little Sheep Creek basins
upstream and downstream of the proposed mine activity drainage corridor (Project area) from
2014 to 2017 (see Figure 3.16-1) (Stagliano 2018a). The survey locations are arranged in
consideration of a Before, After, Control (upstream and offsite reference), and Impact (within
and downstream) (BACI) sampling design (see Table 3.16-1) in relation to proposed mine
activity. This could allow the data to be analyzed using both univariate and multivariate
statistical methods between years, streams, treatments, and stations. Tenderfoot Creek, located
north of the Project area and Sheep Creek watershed, was chosen as the offsite control reach; the
creek is a 40-mile-long tributary to the Smith River that has a total watershed area of 108 square
miles.
The watershed areas upstream of the Sheep Creek assessment area and Tenderfoot Creek
reference reaches are nearly identical in size, approximately 78 square miles each (see
Figure 3.16-1). Eight mainstem reaches in Sheep and Tenderfoot creeks, and three tributary
reaches in Little Sheep Creek (two reaches) and Coon Creek (one reach) were visited seasonally
(see Figure 3.16-1 and Table 3.16-1). Moose Creek, an 11-mile-long tributary to Sheep Creek,
was added to the monitoring plan in 2017, and fish population estimates and redd counts were
performed in fall 2017. In spring and summer of 2017, Brush Creek, a tributary to Little Sheep
Creek, was sampled approximately 40 meters upstream and downstream of the proposed mine
access road in the spring and summer.
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Table 3.16-1
Aquatic Monitoring Station Locations at the Downstream and Upstream Ends of the Assessment Reach
Site RM
Code a
SH22.7
SH19.2
SH18.3

SH17.5

Old Site
Code a
Station Name b
SHEEP AQ2 Sheep Cr. @ SW2 (D/S)
Sheep Cr. @ SW2 (U/S)
SHEEP AQ3 Sheep Cr. (D/S)
Sheep Cr. (U/S)
SHEEP AQ4 Sheep Cr. (D/S)
Sheep Cr. (U/S)

BACI
Type
Control

SHEEP AQ1 Sheep Cr. @ SW1 (D/S)
Sheep Cr. @ SW1 (U/S)

Avg Reach
WW Length
(m) c
(m)
8.2
320

Control

9.0

360

Impact

8.0

320

Impact

15.0

600

SH15.5 DS SHEEP
SH15.5 US AQ10, 11

Sheep Cr. (D/S)
Sheep Cr. (U/S)

Impact

15.7 ~1,000

SH.1

NA

Impact

16.0

150

MO.1

NA

5.2

210

TN9.3

TEND AQ5

Sheep Cr. (D/S)
Sheep Cr. (U/S)
Moose Creek (D/S)
Moose Creek (U/S)
Tenderfoot Cr. (D/S)
Tenderfoot Cr. (U/S)

10.0

400

TN9.4

TEND AQ6

10.2

410

2.1

150

LS.1
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Tenderfoot Cr. (D/S)
Tenderfoot Cr. (U/S)
LSHEEP AQ7 Little Sheep Cr. (D/S)
Little Sheep Cr. (U/S)

Control/
Reference
Control/
Reference
Control/
Reference
Impact

3.16-3

Latitude
46.771973
46.771977
46.777247
46.777667
46.785116
46.784465

Longitude
-110.853445
-110.851741
-110.898818
-110.898003
-110.908826
-110.906504

46.795122 -110.910367
46.793008 -110.911062
46.81598
46.81112

-110.94058
-110.92398

46.804281 -111.182992
46.804404 -111.180809
46.803451 -110.914155
46.804935 -110.91313
46.95049 -111.14739
46.95077 -111.14447
46.95018
46.95032
46.775038
46.775897

-111.14362
-111.14365
-110.89779
-110.89849

Elev.
(m) Location Comment
1,743 Upstream of Castle Mtn
Ranch off U.S. 89
1,716 Hansen Meadow Reach
U/S of L. Sheep Cr.
1,706 Lower Meadow Reach
on the Forest Service
boundary
1,697 Downstream Canyon
Reach on Forest Service
land
1,652 Fishing access site
(2 miles D/S of AQ1)
D/S to the Davis Ranch
1,320 New monitoring reach
0.1 mile U/S confluence
1,661 New monitoring reach
0.1 mile U/S confluence
1,435 Lower reach at South
Fork Tenderfoot
confluence
1,438 Upper reach U/S of
Forest Service boundary
1,718 500 meters D/S of
County Road culvert
and proposed mine
access road
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Site RM
Code a
LS.6

C.5

SM_DS
SM_US
BC_DS
BC_US

Old Site
Code a
Station Name b
LSHEEP AQ8 L. Sheep Cr. D/S SW8
(D/S)
L. Sheep Cr. D/S SW8
(U/S)
COON AQ9 Coon Cr. @ SW3 (D/S)

SMITH
NA
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BACI
Type
Control

Avg Reach
WW Length
(m) c
(m)
1.5
150

Impact

0.5

150

Smith River D/S Sheep Cr. Impact
Smith River U/S Sheep Cr. Control
Brush Creek
Impact

20.0

150

NR

80

Latitude
46.77145
46.77147

Longitude
-110.88644
-110.8878

46.77871

-110.90834

46.804
-111.1841
46.8041
-111.1824
46.77159 -110.894071
46.770987 -110.893572

Elev.
(m) Location Comment
1,728 100 meters U/S of the
future proposed mine
access road culvert
1,708 Upstream of County
Road culvert at SW3
site
1,316 D/S and U/S of the
Sheep Cr. confluence
NR Spot-sampling upstream
and downstream of the
proposed haul road
culvert

Source: Stagliano 2018a
Avg = average; BACI = Before, After, Control (upstream and offsite reference), and Impact (within and downstream); Cr. = Creek; D/S = downstream;
L = Little; m = meter; Mtn = mountain; NA = not applicable; NR = not reported; RM = river mile; U/S = upstream; WW = wetted width
Notes:
a Site codes are based on river miles. Old Site Codes are used in Stagliano (2015, 2017a) and are included for reference.
b Station names denoted with SW are associated with Hydrometrics surface water monitoring sites.
c Average channel wetted width (WW) was measured at four reaches during summer base flows.
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Seasonal baseline surveys of fish, macroinvertebrates, periphyton, and stream habitat were
conducted on similar dates along the same designated reaches of Sheep, Little Sheep, and
Tenderfoot creeks from 2014 to 2017, and are summarized below as referenced from Stagliano
(2015, 2017a, 2018a). No fish were captured at Coon Creek in 2014 or 2015, so this tributary
was only sampled for macroinvertebrates in 2016 and 2017.
Seventy-three seasonal fish survey events, 96 macroinvertebrate survey events, and
30 periphyton survey events occurred from 12 established monitoring stream reaches from
2014 to 2017.
Prior to the baseline surveys, no standardized biological sampling or monitoring had been
conducted within the assessment area of Sheep Creek (Stagliano 2018a). These baseline aquatic
surveys (Stagliano 2015, 2017a, 2018a), which are summarized below, were the primary sources
used to determine the fish, macroinvertebrate, and periphyton distribution in the assessment area;
however, literature and database searches were also conducted (see Section 3.16.1.1, Literature
and Database Surveys). After submittal of the Draft EIS, additional baseline data for 2018
became available (Stagliano 2019), some of which has been incorporated into this Final EIS as
Appendix K.
Methods for the habitat assessments and aquatic community surveys used in the baseline surveys
are summarized below. Refer to Stagliano (2015, 2017a, 2018a) for more specific methodology.
3.16.1.1. Literature and Database Surveys
The FWP Fisheries Information System Database (FWP 2014), the MTNHP database (MTNHP
and FWP 2017), and the Montana DEQ’s ecological database application (DEQ 2017a) were the
primary sources used to determine the potential presence and distribution of aquatic species in
the analysis area. Additionally, information pertaining to federally listed threatened and
endangered aquatic species was obtained from the U.S. Fish and Wildlife Service county list
(USFWS 2017).
3.16.1.2. Habitat Data
Baseline sampling reaches were established in the Sheep Creek and Little Sheep Creek basins
upstream and downstream of the proposed mine activity drainage corridor (Project area) in 2014,
2015, 2016, and 2017. During the 2014 to 2017 baseline surveys, biological community integrity
was calculated using impairment metrics known to be affected by water and habitat quality.
Physical habitat was evaluated by dividing the stream biological assessment reach into ten
equally spaced transects according to Environmental Monitoring and Assessment Protocols
followed by DEQ (Lazorchak et al. 1998; DEQ 2012). Stream gradients were estimated using the
difference in the upper and lower Global Positioning System elevations of individual reaches and
dividing by the reach length. Onsite habitat assessments were conducted using the rapid
assessment protocol developed for the Bureau of Land Management by the National Aquatic
Assessment Team (scores 0 to 24) (BLM 2008). The process for determining Proper Functioning
Condition (PFC) followed Pritchard et al. (1993). Basic water quality parameters (temperature,
total dissolved solids, pH, and conductivity) were recorded prior to biological sampling. Water
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quality of the streams and creeks in the Project area are discussed in Section 3.5, Surface Water
Hydrology). Sites ranking higher using these protocols were determined to have higher quality
habitat at the local reach scale.
3.16.1.3. Fish Population Data
Only two previous trout population estimates from 1973 and 1992 are available for the
assessment area at the upstream Sheep Creek control site (SH22.7; FWP 2014). During the 2014
to 2017 baseline surveys, six reaches of Sheep Creek, two reaches on Little Sheep Creek, and
two reaches of Tenderfoot Creek were sampled using backpack electrofishing equipment. In fall
2017, Moose Creek was also sampled using this method. In 2014 and 2015, each reach was
divided into two 60- or 90-meter sections separated by shallow riffles and block seines. In 2016
and 2017, these reach lengths were extended to at least 150 meters (Little Sheep) and 300 to
400 meters (Sheep and Tenderfoot creeks).
Each fish collected was identified to species, weighed (grams), and measured (total length in
millimeters [mm]), and random trout in the study were fin-clipped on the upper caudal fin to
establish a section recapture percentage for reach fidelity. Young-of-the-year fish less than
30 mm were noted on the field sheet if species could be determined, and then immediately
released to prevent mortality. All salmonids captured during the 2016 and 2017 surveys were
scanned for passive integrated transponders (PIT tags) that are part of a Montana State
University and Montana FWP fish movement study, and tag numbers were recorded with the
other biometric data of the fish. Fish population estimates for 2016 and 2017 were calculated
using an iterative process (Two Pass depletion estimates) to incorporate a maximum likelihood
population estimate (Stagliano 2018a).
3.16.1.4. Metals in Fish Tissue
Metals analyses of Rocky Mountain sculpin and juvenile salmonid tissue collected from two
sites downstream and two sites upstream of the assessment area were conducted in 2016, 2017,
and 2018. In 2016 and 2017, the homogenized whole-fish tissue samples were analyzed to
determine cadmium, copper, iron, lead, manganese, mercury, selenium, and zinc concentrations
(reported as milligrams per kilogram) (Stagliano 2018a). In 2018, the tissue samples were also
analyzed to determine aluminum concentrations (Stagliano 2019).
3.16.1.5. Redd Counts
During the 2016 to 2018 aquatic baseline surveys, redd count surveys were completed in the fall
for fall-spawning brown trout and brook trout for all Sheep Creek and Little Sheep Creek reaches
during the last week of October using methods outlined in Thurow et al. (2012). In 2017 and
2018, a redd count survey was also conducted at the Moose Creek station (MO.1). Within the
assessment area, approximately 4,500 meters of stream channel in 2016 and 4,900 meters in
2017 were evaluated for the presence of trout spawning redds during the last week in October.
Different salmonid species’ redds were identified based on size, visibly identifying fish on redds,
or habitat selection preferences between brown and brook trout. Brook trout prefer redd sites in
areas of groundwater seepage typically where mean stream velocities are approximately
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18 centimeters per second. Average geometric mean sediment size of brook trout redds is
significantly smaller than that of brown trout redds (5.7 mm versus 6.9 mm; P < 0.02), but less
well sorted. Brown trout favor faster water velocities (mean 46.7 centimeters per second) and
coarser substrates (Witzel and Maccrimmon 1983).
3.16.1.6. Freshwater Mussel Data
In 2014, surveys were conducted at all eight original monitoring sites for the western pearlshell
mussel (Margaritifera falcata), a Montana SOC and Forest Service sensitive species. No
evidence of current or historical presence was observed (Stagliano 2015). In the summer of 2016,
the two newly added Sheep Creek reaches (SH15.5U and SH15.5D) were surveyed using the
same longitudinal transect survey techniques as in 2014. No evidence of current or historical
presence was observed (Stagliano 2018a).
3.16.1.7. Macroinvertebrate Population Data
In 2016, quantitative macroinvertebrate Hess sampling was conducted within the DEQrecommended range for the DEQ sampling time frame (June 21 to September 30) at one riffle
reach from all monitoring sites and processed according to DEQ protocols (DEQ 2012; see
Figure 3.16-1). Three Hess samples were taken at each reach. Macroinvertebrate communities
were also sampled with a dip net from each of the ten equally spaced transects within the
assessment reach using the Environmental Monitoring and Assessment Protocol’s, Reach-Wide
protocol (BLM 2008; Lazorchak et al. 1998). Sorting, identification, and data analysis of the
samples was conducted at the Montana Biological Survey laboratory in Helena, Montana.
Macroinvertebrates were identified to the lowest taxonomic level (DEQ 2012), counted, and
imported into the Ecological Data Application System, which provides metric values that are
used to infer the health of the macroinvertebrate community. The biological metrics were
calculated from the Ecological Data Application System data using DEQ’s multi-metric indices
(MMI) protocols (Feldman 2006; DEQ 2012). Metric results were scored using the DEQ
bioassessment criteria and each sample categorized as nonimpaired or impaired according to
threshold values. The impairment threshold set by the DEQ’s MMI protocols is 63 on a
100-point scale for the Mountain Stream Index; thus, any scores above this threshold are
considered unimpaired (DEQ 2012; Feldman 2006).
The Hilsenhoff Biotic Index (HBI), which measures the pollution tolerance for various benthic
macroinvertebrate families, was also analyzed. HBI tolerance values are based on a 0 to 10 scale,
where 0-ranked taxa are most sensitive and 10-ranked taxa are most tolerant to pollutants. For
Montana surface waters, an HBI score of 4.0 should be used as the threshold (i.e., maximum
allowable value) to prevent impacts on fish and associated aquatic life uses (DEQ 2016;
DEQ 2012). HBI values of 0 to 3.0 in mountain streams indicate no organic pollution (excellent
conditions), and values of 3.0 to 4.0 indicate slight organic pollution (very good)
(Stagliano 2018a). Increased sedimentation also results in higher HBI values (DEQ 2012).
In 2016, the Upper Missouri Watershed Alliance (UMOWA) began the Smith River Baseline
Macroinvertebrate Monitoring program. This study established eight monitoring sites along the
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Smith River, two of which (SM_DS and SM_US) are proposed aquatic monitoring locations for
the Project (Stagliano 2017c) for sampling benthic macroinvertebrates between Fort Logan and
Eden Bridge. The sampling methods were consistent with those outlined above and relevant
monitoring data from 2016 and 2017 (Stagliano 2017d, Stagliano 2018b) was included in Section
3.16.2.5, Macroinvertebrate Communities.
3.16.1.8. Periphyton Population Data
During the 2014 to 2017 aquatic baseline surveys, periphyton communities were sampled semiquantitatively from each of the ten transects within the assessment reach using the Sample
Collection and Laboratory Analysis of Chlorophyll-a Standard Operation Procedure
(DEQ 2011a) and using the Periphyton Standard Operating Procedure (DEQ 2011b). Summer
periphyton samples were collected within the DEQ-recommended range for the DEQ sampling
time frame (June 21 to September 30) (DEQ 2012). The periphyton samples were processed by
Rhithron Associates, Inc. in Missoula, Montana. Periphyton biointegrity metrics were generated
and interpreted according to Teply and Bahls (2006).

3.16.2. Affected Environment
Twelve stream reaches in the assessment area were evaluated between 2014 and 2017. Aquatic
Ecological Systems (AESs) are stream systems within a drainage area that have similar
geomorphology and environmental processes (e.g., hydrologic, geologic, nutrient, and
temperature regimes) (Groves et al. 2002). Standard attributes used to classify AESs are defined
in Higgins et al. (2005) and include stream size, gradient, connectivity to other waterbodies and
underlying lithology. Using this system, eight mainstem stream reaches on Sheep Creek (six
sites) and Tenderfoot Creek (two sites) were classified as Mountain Streams (C003), Moose
Creek was classified as a Small Forested Mountain Stream (D003), and two tributary reaches on
Little Sheep and the reach on Coon Creek were classified as Headwater Stream (D001) systems
(see Table 3.16-1) (Stagliano 2018a). Upstream of the Coon Creek sampling location (C.5),
Coon Creek is currently diverted into a ditch from its original stream channel as it enters the
Sheep Creek alluvial valley. Coon Creek flows through the ditch for approximately 2,586 feet
before returning to its natural channel approximately 650 feet upstream of its confluence with
Sheep Creek (Hydrometrics, Inc. 2018b, Sheet 1).
Stream flows at most Sheep Creek sites during the spring sampling periods of 2015, 2016, and
2017 have been above optimal levels for efficient electrofishing, so population estimates during
these periods are considered qualitative estimates of salmonid abundance. There are no USGS
streamflow gages on any streams in or near the Project area to consult; however, stream flow
data was collected by Hydrometrics (Hydrometrics, Inc. 2017; see Table 3.16-2). The study is
included as Appendix V-1 of the MOP Application (Tintina 2017). According to the study, from
2015 to 2017, spring runoff began10 to 14 days earlier than the 30-year historical flow average,
and the runoff conditions persist until mid-June. Flows recorded at Sheep, Little Sheep, and
Coon creeks during the dates closest to the seasonal sampling events are presented in
Table 3.16-2. Annual average stream flows for Sheep Creek have declined since the high flows
of 2014 (Stagliano 2018a). For additional information on stream hydrology, see Section 3.5,
Surface Water Hydrology.
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Table 3.16-2
Stream Discharge Reported at Four Surface Water Quality Stations and Associated Aquatic Monitoring Reaches in the
Project Area, 2014–2017
2014
2015
(cfs)
(cfs)
Summer Fall Spring Summer
Site
Stream
8/21/14 9/3/14 4/29/15 6/25/15
SH17.5/SW1 Sheep Creek
25
22
103
47
SH22.7/SW2 Sheep Creek
19.3
17
82.2
36
LS.6/SW8
Little Sheep
0.5
0.6
1
0.7
C.5/SW3
Coon Creek
0.1
0.1
0.1
0.1

2016
2017
(cfs)
(cfs)
Spring Summer Fall
Fall
Spring Summer Fall
Fall
4/29/16 7/14/16 9/20/16 10/22/16 4/23/17 7/17/17 9/11/17 10/17/17
84.2
17.2
19.7
22.2
40.6
18.9
10.7
17.5
68
9.2
16.7
18.5
31.3
14.6
6.8
13.7
0.7
0.5
0.2
0.2
0.8
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.2
<0.1
0.2
0.2

Source: Stagliano 2018a
C = Coon Creek; cfs = cubic feet per second; LS = Little Sheep Creek; SH = Sheep Creek
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3.16.2.1. Aquatic Special Status Species
No federally or state-listed threatened or endangered aquatic special status species were found in
the Project area during surveys. According to available data, two state-listed SOC are known to
occur in the general vicinity of the assessment area. The western pearlshell mussel
(Margaritifera falcate), which is also a Forest Service sensitive species, was not observed during
the 2014 or 2016 surveys performed in the assessment area. The last documented live mussel of
this species in the Smith River basin was reported at Fort Logan bridge (Highway 360) in 2011
(Stagliano 2018a).
The westslope cutthroat trout (Oncorhynchus clarkii lewisi) is reported to occur in the Project
area in Sheep Creek (MTNHP and FWP 2017), but there are no documented occurrences. Pure
westslope cutthroat trout have been documented in Daniels Creek and Jumping Creek, upstream
tributaries to Sheep Creek (FWP 2014), so pure westslope cutthroat trout could potentially be in
the Project area at low densities. While no westslope cutthroat trout were documented during any
of the Sheep Creek surveys between 2014 and 2017, a fish was collected from Tenderfoot Creek
in 2017 that had characteristics/genetics indicating it was greater than 90 percent pure westslope
cutthroat trout. Westslope cutthroat trout (>90 percent pure) are documented to occur about
6.8 miles upstream of the Tenderfoot Creek reference reach, TN9.4, and in the South Fork
Tenderfoot Creek, which enters the Tenderfoot near reach TN9.3 (FWP 2014). Only
rainbow/cutthroat hybrids were collected at the Sheep Creek sites during the 2014 to 2017
baseline surveys. Genetic testing to determine if any of the rainbow/cutthroat hybrids in Sheep
Creek are at least 90 percent pure was not conducted (Stagliano 2018a).
3.16.2.2. Habitat Evaluations
During the 2014 to 2017 baseline surveys, six of the 12 sampling reaches evaluated in the
assessment area were found to be in PFC with a stable trend and 6 were Functional at Risk. The
sites ranked Functional at Risk had riparian habitat altered recently or historically by cattle
(LS.1, LS.6, SH22.7, SH15.5U, MO.1, and TN9.3), or by human stream encroachment or
manipulation (SH17.5 and SH22.7). The highest site integrity scores using both the Bureau of
Land Management Habitat and PFC assessment methods were recorded at the Sheep Creek
meadow reaches (SH19.2 and SH18.3), SH15.5DS, and the Tenderfoot Creek site (TN9.4).
Lower habitat scores were reported for sites that were structurally degraded by cattle and had
high associated livestock use indices (LS.6, SH22.7, and TN9.3) (see Table 3.16-3)
(Stagliano 2018a).
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Table 3.16-3
Site Aquatic Ecological Community Integrity Ranks
Site RM Code
SH22.7
SH19.2
SH18.3
SH17.5
SH15.5U/S
SH15.5D/S
TN9.3
TN9.4
MO.1
LS.1
LS.6
CN.5

BACI
AES
Type Code b
C
C003
C
C003
I
C003
I
C003
I
C003
I
C003
R
C003
R
C003
R
D003
I
D001
C
D001
I
D001

Fish
3
1
2
5
3
5
3
3
2
1
2
NA

Macroinvertebrates Algae Habitat
2
3
5
5
5
3
5
5
2
3
4
5
3
4
5
5
4
5
2
2
4
1
1
1
NA
NA
3
2
2
2
3
1
3
2
NA
1

Overall
Rank
3
3
3
5
4
5
2
1
2
1
3
2

Integrity Comment
Stream manipulation from road and cattle trampling
Upper reach affected by a partial beaver dam
Lower reach with some loss of riparian vegetation
Stream manipulation from roadside stabilization
Mass trampling of some stream banks by cattle
Lower Reach with some streambank impairment
Mass trampling of some stream banks by cattle
Upper Reach with no streambank impairment
Great fish populations, but streambank impairments.
Mass wasting of some of the stream banks
Mass wasting of some of the stream banks
Fenced, not grazed

Stagliano 2018a
AES = Aquatic Ecological Systems; BACI = Before, After, Control (upstream and offsite reference), and Impact (within and downstream); D/S = downstream;
C = Control; I = Impact; LS = Little Sheep Creek; NA = not analyzed; R = Reference; RM = River mile; SH = Sheep Creek; TN = Tenderfoot Creek;
U/S = upstream
Notes:
a Community integrity ranks were scored 1 (highest) through 5 (lowest).
b AES types include Mountain Streams (C003), Small Forested Mountain Stream (D003), and Headwater Stream (D001).
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The stream reach habitat features mapping performed in 2014 found that Sheep Creek and
Tenderfoot Creek can be classified broadly as Rosgen Type C, based on reach gradient, stream
geomorphology, and bottom substrate characteristics. Little Sheep Creek has characteristics of
Type E and F classes, being moderately entrenched at LS.6 and some sections of LS.1. Coon
Creek has morphologic characteristics of a Type F channel (Rosgen 1996).
Type C channels are characterized as moderately sinuous (meandering), having a mild slope and
a well-developed floodplain, and being fairly shallow relative to their width. Type E channels are
similar to Type C, except they tend to be more sinuous and deeper relative to their width. Type F
channels are also similar to Type C, except they are more entrenched with very high channel
width to depth ratios at the bankfull stage. Type F channels can have high bank erosion rates and
are often a failed or failing Type C channel. Stream habitat morphology is dominated by riffles
and runs at all sites and Tenderfoot Creek sites had slightly more pool area than the Sheep Creek
sites overall.
3.16.2.3. Fish Communities
Nine fish species and one hybrid were identified from more than 14,000 fish collected and
handled during the 73 seasonal stream reach surveys conducted between 2014 and 2017. In 2016
and 2017, 5,031 and 6,177 individuals were collected, respectively. The higher number in 2017
(over 1,100 more individuals than in 2016) was attributed to the addition of the new Moose
Creek site and lengthened fish sampling reaches. In 2014 and 2015, each reach was divided into
two 60- or 90-meter sections separated by shallow riffles and block seines. In 2016 and 2017, the
reach lengths were extended to at least 150 meters (Little Sheep) and 300 to 400 meters (Sheep
and Tenderfoot Creeks). The Moose Creek reach length was 210 meters (Stagliano 2018a).
Abundance and diversity of taxa among the 2014 to 2017 aquatic monitoring sampling locations
were indicative of mountain streams populated by typical species, including mountain whitefish,
Rocky Mountain sculpin, and longnose dace, in addition to gamefish such as brook trout, brown
trout, and rainbow trout (see Table 3.16-4). The presence of two or more sensitive or
intermediate species in each of these monitoring locations is one indication that quality habitat is
present at these sites (see Table 3.16-4).
Rocky Mountain sculpin were present at all sites (100 percent site occupancy), comprised the
highest proportion of total individuals collected (74 percent), and usually were the most abundant
fish species captured (see Figure 3.16-2, Figure 3.16-3, Figure 3.16-4, and Figure 3.16-5).
Tenderfoot Creek had the highest percentage of Rocky Mountain sculpin comprising the catch
(80 percent) due to their high abundance. The other native species, mountain whitefish, longnose
dace, white sucker, and mountain sucker had site occupancy rates of 52, 12, 12, and 1 percent,
respectively (Stagliano 2018a). Rainbow trout was usually the most abundant salmonid present
(see Figure 3.16-6) and the average densities in the Sheep Creek downstream impact sites (n=4)
was higher (168 per mile ± 60 standard error) than the control sites (n=2) (85 per mile ± 35
standard error). In 2017, Sheep Creek monitoring locations SH19.2 and SH15.5DS had the
highest species diversity with eight species recorded at each location (see Table 3.16-4).
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Approximately 10 percent of the brook trout and rainbow trout documented in Little Sheep
Creek in 2016 were affected by opercula erosion, a condition that can be caused by bacterial gill
disease and results in swollen gills and the gill cover eroding away. While a definitive cause of
opercula erosion has not been determined, when found in wild fish it is often an indication of
organic loading into streams (Stagliano 2018a). The number of brook trout affected at LS.1
increased to approximately 17 percent in 2017. Based on macroinvertebrate and periphyton
metrics (see Section 3.16.2.5, Macroinvertebrate Communities, and Section 3.16.2.6, Periphyton
Communities), nutrient loading is still occurring in Little Sheep Creek although conditions may
be improving (Stagliano 2018a).
During spot sampling of Brush Creek in spring 2017, three brook trout were collected within
approximately 131 feet (40 meters) upstream of the proposed mine access road culvert. No fish
were collected from this reach in the summer although water was present (Stagliano 2018a).
During sampling of Little Sheep Creek (LS.6) in spring 2017, 6 brook trout and 30 sculpin were
collected. No brook trout and 67 sculpin were collected in this reach in the summer. Because this
reach had extremely low flows, warm water temperatures (21.5°C), and aquatic vegetation filling
the channel, it is likely that the brook trout migrated out of the reach to more suitable habitat.
In fall 2017, the Moose Creek station (MO.1) was sampled for the first time and five fish species
were captured (see Table 3.16-4). Salmonid population estimates for Moose Creek were
1,004 trout per mile, which is approximately three times more abundant than adjacent Sheep
Creek estimates (Stagliano 2018a). As described above, in 2017 the reach lengths in Sheep Creek
were between 300 to 400 meters and the reach length of Moose Creek was 210 meters. Fish
population estimates were reported as numbers per unit distance (per section or per stream mile)
based on Two Pass depletion estimates averaged between the two sampled section units per
reach (Stagliano 2018a).
Trout and mountain whitefish were also tagged in the area of the Sheep Creek and Moose Creek
confluence. These fish have been detected throughout the Smith River drainage, including in
Benton Creek, Birch Creek, Camas Creek, Newlan Creek, Rock Creek, Tenderfoot Creek, and
the Smith River from as far upstream as Canyon Ranch (RM 108.7) and as far downstream as
Truly Bridge (RM 9.1). These points are the most upstream and most downstream points within
the Smith River drainage where attempts have been made to detect fish movements. These data
illustrate trout and mountain whitefish throughout the Smith River drainage use Sheep Creek in
the vicinity of Moose Creek, and that fish from this area disperse throughout the entire Smith
River drainage (DEQ, Pers. Comm., June 21, 2018).
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Table 3.16-4
Fish Species Documented in the Black Butte Copper Project Area, 2014–2017

Species
White sucker

Total
General
Length 3
Scientific Name Trophic Tolerance Origin years (mm)
Catostomus
OM
TOL
N
229
commersonii

LS.1
X

LS.6
X

SH22.7
NR

SH19.2
X

SH18.3
X

SH17.5
NR

SH15.5
U/S
NR

SH15.5
D/S
NR

MO.1
NR

TN 9.3/
TN9.4
NR

Mountain sucker Catostomus
platyrhynchus

INV

INT

N

102

NR

NR

NR

NR

NR

NR

NR

X

NR

NR

Rocky Mountain Cottus bondii
sculpin

INV

INT

N

86

X

X

X

X

X

X

X

X

X

X

Longnose dace

Rhinichthys
cataractae

INV

INT

N

71

NR

NR

NR

X

X

NR

NR

X

NR

NR

Brook trout

Salvelinus
fontinalis

INV

S

I

240

X

X

X

X

X

X

X

X

X

X

Brown trout

Salmo trutta

INV/C

TOL

I

269

X

NR

X

X

X

X

X

X

X

NR

Rainbow trout

Oncorhynchus
mykiss

INV

S

I

260

X

NR

X

X

X

X

X

X

X

X

Rainbow trout x Oncorhynchus
westslope
mykiss x clarkii
cutthroat hybrid lewisi

INV

S

I

266

NR

NR

NR

X

NR

X

NR

X

X

X

Westslope
cutthroat trout

Oncorhynchus
clarkii lewisi

INV

S

N

266

NR

NR

NR

NR

NR

NR

NR

NR

NR

X

Mountain
whitefish

Prosopium
williamsoni

INV

INT

N

190

X

NR

X

X

X

X

X

X

NR

NR

20142017

2014,
2016,
2017

20142017

20142017

2016,
2017

2016,
2017

2017

20142017

5

8

7

6

5

8

5

5

Study year

Number of
species observed

2015- 20142017 2017
6

3

Source: Stagliano 2015, 2017a, 2018a
C = carnivore; D/S = downstream; I=introduced; INT = intermediate; INV = invertivore; LS = Little Sheep Creek; mm = millimeters; N = native; NR = not
recorded; OM = omnivore; S = sensitive; SH = Sheep Creek; TOL = tolerant; TN = Tenderfoot Creek; U/S = upstream; X = documented in reach during 2014 to
2017 baseline surveys
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Source: Stagliano 2019

Figure 3.16-2
Seasonal Average Fish Abundance per Mile with Standard Deviation Error Bars for
Project Aquatic Sampling Locations on Sheep Creek SH17.5 (top), SH22.7 (middle), and
SH19.2 (bottom)
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Source: Stagliano 2019

Figure 3.16-3
Seasonal Average Fish Abundance per Mile with Standard Deviation Error Bars for
Project Aquatic Sampling Locations on Sheep Creek SH18.3 (top), Tenderfoot Creek
TN9.3 (middle), and Sheep Creek SH15.5US (bottom)
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Source: Stagliano 2019
Note: The bottom figure is mislabeled as LS.7/AQ8 instead of LS.6.

Figure 3.16-4
Seasonal Average Fish Abundance per Mile with Standard Deviation Error Bars for
Project Aquatic Sampling Locations on Sheep Creek SH15.5 DS (top), Little Sheep Creek
LS.1 (middle), and Little Sheep Creek LS.6 (bottom)
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Source: Stagliano 2019

Figure 3.16-5
Average Total Annual Sculpin Population Estimates for Sheep Creek Sites (SH22.7 and
SH19.2) and the First Impact Site (SH18.3), 2014-2018
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Source: Stagliano 2019

Figure 3.16-6
Overall Average Salmonid Abundance per Mile with Standard Deviation Error Bars for
Sheep, Little Sheep, and Tenderfoot Creek Sampling Locations 2014-2018
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The downstream Sheep Creek impact sites, SH15.5U and SH15.5D, added in 2016, had overall
fish communities similar to SH18.3, SH19.2 and SH22.7, respectively (see Figure 3.16-6 and
Table 3.16-4). These sites, which qualitatively have similar pool habitat, also reported fewer
catchable-sized fish (greater than 200 mm) than found in the Sheep Creek meadow reaches
SH19.2 and SH18.3 (see Appendix K). Similar patterns were observed at the upper Sheep Creek
site SH22.7, which has roadside fishing access and likely higher fishing pressure. Rainbow trout
size-frequency numbers indicate the presence of four dominant size classes (age classes) in most
Sheep Creek reaches, except those with abundant large brown trout where the first and second
year classes (less than 100 mm) are missing (see Appendix K), likely due to predation
(Stagliano 2018a, 2019). Brown trout size classes are eschewed toward larger fish across most
Sheep Creek sites, especially at SH15.5U, which is the fishing access site (see Appendix K).
Stagliano (2019) stated that Moose Creek is a salmonid production area with the highest
densities of salmonids reported (approximately 1,000 and 2,400 per mile in 2017 and 2018,
respectively [see Appendix K]). The high frequency of small size classes (less than 150 mm),
including brook and rainbow trout juveniles (approximately 50 to 75 mm), in Moose Creek
indicate that many fish are likely spawned and reared in this creek. The rainbow trout reared in
Moose Creek are out-migrating and augmenting populations at the Sheep Creek sites
downstream (SH15.5U/D) (Stagliano 2019).
During the 2016 aquatic baseline studies, eleven PIT-tagged fish (two recaptures) from the
Montana State University/FWP study were captured and released. These were found in Sheep
Creek (SH17.5, SH18.3, SH19.2, and SH15.5US) and included five rainbow trout, six mountain
whitefish, and one brown trout. The furthest upstream detection of any tagged fish into the
Project area was a mountain whitefish captured at Sheep Creek SH19.2 in the summer of 2016.
Tagged fish captured at Sheep Creek SH17.5 during the summer 2016 sampling were recently
tagged at that location and showed signs of handling stress (i.e., missing scales, poor condition).
No PIT-tagged fish were identified at any site during any season in 2017. No PIT-tagged
rainbow trout were detected near the Project area during any season; however, given the
densities of young year-class rainbow trout and cut-bow hybrids collected in the fall of 2017
(approximately 80 percent were less than 200 mm in length), they are likely using Moose Creek
for the majority of spring spawning (Stagliano 2018a).
Trout that enter tributaries in the Project vicinity to spawn usually arrive in April and leave in
May (Grisak 2013; FWP 2001).
Metals in Fish
Currently there are no state-wide fish consumption advisories for Montana. However, the FWP,
DEQ, and Montana Department of Health and Human Services (2014) have published sport fish
consumption guidelines with specific guidelines for some waterbodies. No waterbodies in the
Project vicinity, or the Smith River, currently have consumption advisories or specific
guidelines. Results of the baseline whole body metal analysis performed on Rocky Mountain
sculpin and juvenile salmonids in 2016, 2017, and 2018 are presented in Table 3.16-5. The
reported values for all metals in the fish tissue are below the impairment threshold for Aquatic
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Life Standards (DEQ 2017b). Arsenic, cadmium, lead, mercury, and nickel were not reported at
any site at detectable levels in 2016, 2017, or 2018.
Fall Redd Counts
During the last week of October in 2016, 2017, and 2018, approximately 2.8, 3.1, and 3.2 miles,
respectively, of stream channel encompassing the Sheep Creek and Little Sheep Creek
monitoring sections were surveyed for brook and brown trout redds (see Figures 3.16-7, 3.16-8,
and 3.16-9). Figure 3.16-10 shows the average number of redds per 100 meters at sites within
the assessment area. The highest number of brown trout redds were reported in 2016 at Sheep
Creek sites SH19.2 and SH18.3, and averaged 3.5 and 2.8 redds per 100 meters, respectively.
Redd counts at these same sites in 2017 and 2018 were less than one half of those densities
reported in 2016 (see Figure 3.16-8 and Figure 3.16-9). The highest number of brook trout
redds were reported at Little Sheep Creek site LS.1 in 2016 and 2018 and averaged 3.3 redds and
1 redd per 100 meters, respectively.
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Table 3.16-5
Baseline Whole Body Metal Values Downstream and Upstream of the Project Area
Stream Site

Sheep SH17.5 (D/S)
Sheep SH18.3 (D/S)
Average
Sheep SH22.7 (U/S)
L. Sheep LS.1 (U/S)

Al
(mg/kg)
2018

Cu
(mg/kg)
2016 2017 2018
2
1
1.5
1
1

1
1
1.0
1
N/D

NR

NR

Average
F-test, p-value (C x I)

24.0
0.4

F-test, p-value (year)

NR

L. Sheep LS.1 (EBT)

29 15
22.0
25 23

N/D
N/D

Fe
(mg/kg)
2016
2017

Mn
(mg/kg)
2016 2017

Se
(mg/kg)
2016 2017 2018

Zn
(mg/kg)
2016
2017

2018

204
177
190.5
171
275

53
43
48.0
24
155

8
4
6.0
7
8

9
11
10.0
6
5

1
3
2.0
2
2

N/D
N/D
N/D
N/D
1

N/D
N/D
N/D
N/D
2

25
18
21.5
22
24

20
27
23.5
20
23

21
17
19.0
16
21

1

NR

23

NR

3

NR

N/D

N/D

NR

22

22

1.0
0.2

0.7
0.3

223.0
0.3

67.3
0.4

7.5
0.3

4.7
<0.1

2.0
0.5

0.5
0.3

0.5
0.3

23.0
0.4

21.7
0.3

19.7
0.4

0.1

NR

<0.1

NR

0.5

NR

0.1

NR

0.5

0.1

0.1

N/D
N/D

Source: Stagliano 2018a
Al = aluminum; C = control; Cu = copper; D/S = downstream; EBT = juvenile brook trout; Fe = iron; I = impact; L. = Little; mg/kg = milligrams per kilogram;
Mn = manganese; N/D = nondetectable at reporting limits; NR = not reported; Se = selenium; U/S = upstream; Zn = zinc
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Brook trout redds were identified in areas with lower stream velocity and smaller substrate sizes
and averaged 3.3 and 0.25 per 100 meters in 2016 at Little Sheep Creek LS.1 and LS.6,
respectively (see Figure 3.16-10). In 2017, brook trout redds at LS.1 were less than 1/3 those
densities and no redds were observed in LS.6 (see Figure 3.16-10). Redd counts of Moose Creek
were added in 2017 and contained brook trout redds at densities of 0.67 per 100 meters (see
Figure 3.16-7).

Source: Stagliano 2019
Notes:
a Sites are arranged from further downstream to upstream of the Project area.
b Number of redds includes brook, brown, and rainbow trout.

Figure 3.16-10
Average Number of Redds per 100 Meters within the Project Area
3.16.2.4. Freshwater Mussel Surveys
During the 2014 and 2016 surveys of Sheep Creek, Little Sheep Creek, and Tenderfoot Creek
reaches, no evidence of the western pearlshell mussel was reported. As stated in Section 3.16.2.1,
Aquatic Special Status Species, this species is considered extirpated in the Smith River basin
(Stagliano 2018a). No further analysis will be done for this species in this EIS.
3.16.2.5. Macroinvertebrate Communities
The 2014 to 2018 aquatic baseline surveys reported 146 macroinvertebrate taxa in the
assessment area. No Montana invertebrate SOCs were collected. Average macroinvertebrate
richness across all sites over the 4 years surveyed was 50 taxa, while Ephemeroptera (mayflies),
Plecoptera (stoneflies), and Trichoptera (caddisflies) (EPT) taxa averaged 20 per site. The
highest taxa richness (64 species) was reported at SH18.3 (in 2016), while SH15.5US had the
highest number of combined EPT (30 species in 2016). The results of the baseline analysis
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indicate that habitats for macroinvertebrate assemblages at the SH22.7 Sheep Creek study sites
are comparable to the reference condition mountain stream (Tenderfoot Creek) as the percent of
EPT taxa (% EPT) at SH22.7 was similar to the Tenderfoot Creek sites. However, the SH19.2
Sheep Creek and LS.6 Little Sheep Creek control sites reported much lower macroinvertebrate
MMI scores than the Tenderfoot Creek reference sites (see Table 3.16-6).
Streamflow inputs from Sheep Creek and other tributaries in the use-permit canyon affect the
Smith River water quantity, quality, and temperatures. Increased densities and diversity of insect
communities, especially EPT taxa, have been documented in the Smith River below the
tributaries. The Smith River downstream of the Sheep Creek confluence maintains a more coolwater macroinvertebrate community because of the colder water influx. Smith River sites
upstream of the Sheep Creek confluence reported lower diversity, biological integrity, and
sensitivity of macroinvertebrates than downstream of the confluence (Stagliano 2018b).
Smith River macroinvertebrate data were collected from upstream and downstream of Sheep
Creek in 2016 and 2017 (Stagliano 2018b) and in lower Sheep Creek (RM 0.1) in 2018
(Stagliano 2019). In 2016, Smith River locations SM_US and SM_DS reported 20 and 23 EPT,
respectively. The 2016 to 2017 cumulative EPT richness for SM_DS was 32 species, which was
the second highest reported of all sites in the UMOWA study. The highest average densities were
documented in the Smith River downstream of the confluence with Sheep Creek (15,260
individuals per square meter at SM_DS) in 2016. These are high densities of macroinvertebrates,
rivaling nutrient-rich aquatic environments, such as spring creeks or the Missouri River below
Holter Dam (Stagliano 2017d). In 2016, the macroinvertebrate densities averaged 3,442
individuals per square meter in Sheep Creek approximately 16 miles upstream from the Smith
River (see Table 3.16-6 and Figure 3.16-1). Macroinvertebrate abundance at SM_DS was lower
in 2017 and 2018 than in 2016; this may correspond to the higher stream flows in 2017 and
2018. The lower abundance, combined with lower total taxa richness and EPT taxa, has
decreased these metrics to below the optimal levels (see Figure 3.16-11) (Stagliano 2019).
Tenderfoot Creek reported the highest integrity scores ranked by the DEQ MMI (averages above
70 all 4 years), while the Sheep Creek sites averaged 63.2, 63, 61.5 and 57.4 in 2014, 2016,
2017, and 2018, respectively, which is ranked slightly impaired by DEQ thresholds (impairment
threshold of the Low Valley MMI is 63) (Stagliano 2018a). Both Little Sheep Creek sites, Sheep
Creek SH19.2, and Coon Creek were ranked impaired by the DEQ MMI with scores below 63 in
all years of the baseline studies. DEQ MMI scores from the Hess samples were typically lower
than reach-wide samples, exceptions being the impact sites SH15.5U/S and 15.5D/S in
2016/2017 and LS.1 in 2018 (see Figure 3.16-12) (Stagliano 2019).
The HBI scores across all sites averaged 4.1, 3.4, 3.6, and 3.9 in 2014, 2016, 2017, and 2018,
respectively. These scores are slightly impaired for mountain streams (>3 to 4), indicating
probable nutrient, sedimentation, or other organic impairment to all sites (Stagliano 2018a;
Stagliano 2019; DEQ 2016; DEQ 2012). However, from 2014 to 2017, the HBI scores have
decreased at four sites, including SH17.5, SH22.7, TN9.3, TN9.4, and a steady improvement at
site SH19.2 (see Figure 3.16-13). Little Sheep Creek sites LS.1 and LS.6 were the only sites
reporting moderate organic pollution with HBI scores of greater than 4 during three of the
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surveys (2014, 2017, and 2018) (see Figure 3.16-13). Annual average stream flows for Sheep
Creek have been declining since the high flows of 2014 (see Table 3.16-2) (Stagliano 2018a),
and this could be contributing to organic impairments.
Low numbers of the mayfly family, Heptageniidae, were present across the Sheep Creek sites
between 2014 and 2018. Tenderfoot Creek TN9.3 and Little Sheep LS.1 reported the highest
percentages of Heptageniidae in 2017 (see Figure 3.16-13). One of the factors that influence the
absence or decreased abundance of Heptageniidae has been shown to be a measure of a
community’s sensitivity to heavy metal impacts (Winner et al. 1980; Clements 1991; Nelson and
Roline 1993), since these taxa are considered the most sensitive to metals.
Table 3.16-6 contains macroinvertebrate metrics that were scored using the DEQ bioassessment
criteria, and each sample was categorized as impaired or non-impaired according to threshold
values (Stagliano 2019); these values are described in the table notes below.
Table 3.16-6
Macroinvertebrate Sample Characteristics and Metrics
Site RM
Code

Date Collected

Ind/m2
SH22.7
7/6–7/9 2018
3,320
SH19.2
7/6–7/9 2018
15,910
Control avg.
9,615
SH17.5
7/6–7/9 2018
5,673
SH18.3
7/6–7/9 2018
4,776
SH15.5DS 7/6–7/9 2018
2,857
SH15.5US 7/6–7/9 2018
4,290
SH0.1
7/6–7/9 2018
3,340
Impact avg.
4,187
TN9.3
7/6–7/9 2018
950
TN9.4
7/6–7/9 2018
1,110
Reference avg.
1,030
LS0.1
7/6–7/9 2018
4,880
LS0.6
7/6–7/9 2018
1,008
avg.
2,944
C0.5
7/6–7/9 2018
2,040
SH22.7
7/19–7/20 2017
2,392
SH19.2
7/19–7/20 2017
2,216
Control avg.
SH17.5
7/19-7/20 2017
SH18.3
7/19-7/20 2017
SH15.5DS 7/19-7/20 2017

February 2020

2,304
4,288
2,364
3,256

Mtn
MMI
Index a
69.2
48.9
59.1
45.7
51.7
62.4
63.6
63.8
57.4
64.3
73.2
68.7
42.4
37.2
39.8
43.3
64.6
55.1
59.9
60.7
61.9
65.1

Total EPT %
%
Taxa b Taxa c EPT d % Hept e NonIns f HBI g
57
24.2
8.2
3.2
65.3
4.0
48
3.3
17.8
43.4
0.8
4.0
52.5
21.0
54.3
2.4
5.7
3.6
42
3.0
3.8
16.7
32.4
1.4
46
21.4
2.4
34.0
1.2
4.1
55
22.0
2.8
3.4
59.3
0.9
52
6.0
3.6
18.5
40.9
1.1
43
24.6
2.0
3.6
61.2
3.2
47.6
20.6
45.6
1.6
3.3
3.7
52
21.3
0.5
3.4
67.3
4.3
50
22.0
70.0
0.3
3.2
4.1
51.0
21.6
68.6
4.2
0.4
3.3
44
11.0
17.0
1.8
22.8
5.1
43
9.0
9.4
0.0
48.2
6.5
43.5
10.0
13.2
0.9
35.5
5.8
39
12.0
22.9
0.8
13.4
4.1
57
29
5.0
3.0
56.7
0.3
42
1.6
3.5
17
42.4
˂0.1
49.5
42
46
47
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23.0
21
22
27

49.6
64.0
47.2
52.4

0.2
0.9
1.0
0.7

3.3
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0.5
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3.3
3.0
3.7
3.7
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Site RM
Code

Date Collected

SH15.5US 7/19-7/20 2017
Impact avg.
TN9.3
7/19-7/20 2017
TN9.4
7/19-7/20 2017
Reference avg.
LS0.1
7/19-7/20 2017
LS0.6
7/19-7/20 2017
avg.
C0.5
7/19-7/20 2017
SH22.7
7/12/2016
SH19.2
7/12/2016
Control avg.
SH17.5
7/14/2016
SH18.3
7/11/2016
SH15.5DS 7/12/2016
SH15.5US 7/12/2016
Impact avg.
TN9.3
7/12/2016
TN9.4
7/12/2016
Reference avg.
LS0.1
7/11/2016
LS0.6
7/12/2016
avg.
C0.5
7/12/2016
SH22.7
8/15/2014
SH19.2
8/16/2014
Control avg.
SH17.5
8/16/2014
SH18.3
8/16/2014
Impact avg.
TN9.3
8/16/2014
TN9.4
8/16/2014
avg.
LS0.1
8/16/2014
LS0.6
8/15/2014
avg.
C0.5
7/8/2015
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Ind/m2
4,808
3,679
3,880
3,515
3,698
4,080
1,152
2,616
1,412
5,632
3,940
4,786
4,335
4,630
2,760
2,044
3,442
2,224
2,515
2,369.5
2,612
1,136
1,874
1,992
3,260
3,158
3,209
2,952
5,872
4,412
6,080
7,424
6,752.0
3,040
1,132
2,086.0
2,520

Mtn
MMI
Index a
58.2
61.5
67.5
72.8
70.1
47.4
30.1
38.8
56.0
70.1
53.7
61.9
65.5
60.8
65.8
65.8
63.0
68.1
72.8
70.4
61.1
39.7
50.4
51.0
63.3
55.8
59.5
63.7
62.7
63.2
68.6
71.4
70.0
39.7
46.9
43.3
48.5

Total EPT %
%
Taxa b Taxa c EPT d % Hept e NonIns f HBI g
55
22
2.0
3.4
62.1
0.5
47.5
23.0
56.4
0.8
1.5
3.5
47
25
5.5
0.0
2.9
51.4
48
23
5.1
0.1
2.8
55.0
47.5
24.0
53.2
5.3
0.1
2.9
53
22
14.9
37.6
18.1
4.5
45
11
22.0
0.2
47.0
5.2
49.0
16.5
29.8
7.6
32.5
4.9
4.3
3.5
39
14.0
47.6
0.0
59
27
0.6
2.8
63.6
0.6
1.3
3.8
35
16
36.8
0.0
47.0
21.5
50.2
0.3
0.9
3.3
58
29
2.3
2.8
65.2
0.4
64
24
4.1
25.5
0.3
4.3
55
23
4.8
3.2
53.9
0.3
45
30
0.9
3.2
51.6
0.6
55.5
26.5
49.1
0.4
3.0
3.4
46
24
0.2
3.2
67.7
0.4
42
22
0.3
3.0
62.6
0.6
44.0
23
65.2
0.5
0.3
3.1
45
21
5.2
3.1
52.7
1.4
9.9
3.7
29
9
9.9
0.0
37.0
15
31.3
0.7
7.5
3.4
3.4
3.9
35
12
15.5
0.4
47
3.4
3.4
19
60.0
0.0
0.5
3.9
39
16
26.9
0.3
43.0
17.5
43.5
0.2
2.0
3.7
44
21
1.9
48.8
0.0
4.0
60
21
3.1
3.8
47.0
0.3
52.0
21
47.9
0.2
2.5
3.9
53
23
1.1
33.8
0.3
4.7
43
22
1.0
3.6
48.4
0.5
48.0
22.5
41.1
0.4
1.1
4.1
9.8
35
9
12.1
1.3
4.9
37
10
24.7
0.5
19.4
4.7
36.0
10
18.4
0.9
14.6
4.8
3.4
36
14
35.5
0.0
17.0
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Source: Stagliano 2015, 2017b, 2019, 2020
avg. = average; EPT = Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies), see note d;
Hept = Heptageniidae (mayflies); HBI = Hilsenhoff Biotic Index, see note g; Ind/m2 = individuals per square meter;
MMI = multi-metric indices; Mtn = mountain; NonIns = non-insects; RM = river mile
Notes:
a The impairment threshold set by DEQ is 63 for the Mountain Stream Index, thus any scores above this threshold
are considered unimpaired (DEQ 2017b). Values below this threshold (impaired) are bold and underlined.
b The impairment threshold for total taxa is 40, thus any scores below this threshold are impaired and bold and
underlined.
c The impairment threshold for EPT taxa is 20, thus any scores below this threshold are impaired and bold and
underlined.
d % EPT indicates the percentage of mayflies, stoneflies, and caddisflies within the macroinvertebrate sample. High
EPT percentages of the population typically indicate that degraded habitat conditions are not present, and scores
above 70 percent are considered healthy communities. Thus, any scores below 70 percent are not considered healthy
and are bold and underlined.
e % Hept indicates the average percentage of Heptageniidae per macroinvertebrate sample. Scores above 5 percent
indicate healthy mountain stream communities. Thus, any scores below 5 percent are not considered healthy and are
bold and underlined.
f % NonIns indicates the average percentage of non-insects per macroinvertebrate sample. Scores above 10 percent
are considered impaired mountain stream communities, and are bold and underlined.
g HBI is the measure of macroinvertebrate assemblage’s tolerance toward organic (nutrient) enrichment. HBI
tolerance values are based on a 0 to 10 scale, where 0-ranked taxa are most sensitive and 10-ranked taxa are most
tolerant to pollutants. HBI values of 0 to 3.0 in mountain streams indicate no organic pollution (excellent
conditions), and values of 3.0 to 4.0 indicate slight organic pollution (very good). Scores above 4.0 are considered
moderately impaired communities and are bolded and underlined.
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Source: Stagliano 2019
C = Control; I = Impact
Notes: Macroinvertebrate metrics calculated from Hess samples. Values above red line are optimal.

Figure 3.16-11
Macroinvertebrate Metrics in the Smith River Upstream to Downstream of Sheep Creek
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Source: Stagliano 2019
MMI = multi-metric indices; Mtn = mountain
Notes: Red line represents the impairment threshold (63), below this indicates impairment.

Figure 3.16-12
Macroinvertebrate Reach-wide (top) and Hess (bottom) DEQ Mountain MMI Scores
Upstream to Downstream
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Source: Stagliano 2019
Notes:
a Red to yellow lines bracket the moderate organic impairment range (4.0 to 5.0); below 4.0 indicates slight
impairment.
b Monitoring location SH19.2 is mislabeled as SH19.3 on the figure above from Stagliano 2019.

Figure 3.16-13
Macroinvertebrate Metrics in the Project Area Arranged Upstream to Downstream
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Chlorophyll-a levels from Sheep and Moose Creek sites sampled by DEQ in 2015 were well
below the nuisance levels of 150 milligrams per square meter (mg/m2) with the highest value in
the assessment area recorded at SH17.5 (65.2 mg/m2) (see Table 3.16-7). In 2017, underwater
photographs of the substrate were taken instead of collecting chlorophyll-a samples since benthic
algal levels reported during the previous years were low (<50 mg/m2, one-third the nuisance
level of 150 mg/m2) at all transects of the stream reaches (Stagliano 2018a). In August 2018,
chlorophyll-a levels were sampled in Sheep Creek sites upstream (C) and downstream (I) of the
Project area by the Montana Biological Survey. Although only the weighted average at the
upstream control site (SH22.7) exceeded the threshold level (120 mg/m2), chlorophyll-a levels
exceeded the nuisance levels of 150 mg/m2 at two transects of the site (see Table 3.16-8). In
addition, other impact transects downstream of the Project area, SH18.3 and SH17.5, also
exhibited levels above the threshold (Stagliano 2019).
Table 3.16-7
Chlorophyll-a Levels Reported from 2015
Site RM Code
(BACI Type)
SH15.5U (I)
SH17.5 (I)
SH18.3 (I)
Moose 0.5 (R)

Chlorophyll-a densities
(mg/m2)
23.5
65.2
31.4
53.7

Collection Date
8/19/2015
8/19/2015
8/19/2015
8/19/2015

Source: Stagliano 2019
BACI = Before, After, Control (upstream and offsite reference), and Impact (within and downstream); I = impact;
mg/m2 = milligrams per square meter; R = reference; RM = river mile
Note: Levels reported using the weighted average for 11 transect templates.

Table 3.16-8
Chlorophyll-a Levels Reported from 2018
Site RM
Code
(BACI
Type)
SH22.7 (C)
SH19.2 (C)
SH18.3 (I)
SH17.5 (I)
SH15.5U (I)

Collection
Date

Transect Transect Transect Transect
1
2
3
4
Chl-a
Chl-a
Chl-a
Chl-a
densities densities densities densities
(mg/m2) (mg/m2) (mg/m2) (mg/m2)

Transect
5
Chl-a
densities
(mg/m2)

Average
Chl-a
densities
(mg/m2)

8/22/2018

75.6

132.5

95.8

157.0

161.6

124.5

8/22/2018

102.1

54.8

122.6

95.7

148.2

104.7

8/22/2018

68.5

135.3

47.7

110.8

49.0

82.3

8/22/2018

130.0

107.0

91.4

118.4

NR

111.7

8/22/2018

58.6

53.8

110.8

78.6

96.8

79.7

Source: Stagliano 2019
BACI = Before, After, Control (upstream and offsite reference), and Impact (within and downstream); C= Control;
Chl-a = Chlorophyll-a; I = impact; mg/m2 = milligrams per square meter; RM = river mile
Note: Underlined values are above the threshold levels.
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3.16.2.6. Periphyton Communities
The 2016 to 2018 aquatic baseline surveys reported 167 unique diatom and algae taxa from the
38 periphyton assessment samples collected in the assessment area. The average periphyton
richness per site in both 2016 and 2017 was 68.6 taxa, which is approximately10 taxa higher than
in 2014 (57 taxa). Sheep Creek survey location SH19.2 reported the highest periphyton taxa
richness (86 species in 2016), while Little Sheep Creek LS.1 reported the lowest (43 species in
2017) (see Table 3.16-9). Abundant filamentous algae outbreaks were visually observed at the
lower Sheep Creek sites (SH15.5U and SH15.5D) in 2015 and 2016, but not in 2017. The
outbreaks were confirmed with Cladophora being the dominant periphyton taxa at both sites in
2016 (Stagliano 2018a).
While the CWA and subsequent regulations set forth national goals and minimum standards for
ambient water quality, individual states have the responsibility to monitor water quality and to
set and enforce standards. The trophic diatom index (TDI) is a relatively new index that was
developed to monitor the trophic status of waterways. Biocriteria are particularly useful for
assessing impairment from sediment and nutrients. Teply and Bahls (2006) developed biocriteria
for using the composition and structure of periphyton communities to assess biological integrity
and impairment of aquatic life in Montana streams specific to USEPA Ecoregion 17 (Middle
Rockies). The study classified impaired streams as those where aquatic life use support was
listed as partial or none and where the cause of impairment was sediment, nutrients, or metals.
Nonimpaired streams were classified as those where support for aquatic life use was full or
where the cause of impairment was other than sediment, nutrients, or metals (Teply and
Bahls 2006). The 50 percent probability of impairment occurs at about 17.9 percent relative
abundance of an increaser taxa; this is the threshold for sediment impairment reported by Teply
(2010).
Based on Teply’s interpretation of the TDI (2010), Sheep Creek site SH17.5 had the highest
probability (61 percent) of sediment impairment in 2014; however, in 2017 this probability was
reduced to 28 percent. The 2016 and 2017 analyses reported that Sheep Creek site SH18.3 had
the highest probability of impairment (82 percent) followed by the Sheep Creek site SH19.2 at
62 percent (see Table 3.16-9 and Figure 3.16-14). Based on the index, other Sheep Creek and
Little Sheep Creek sites were below the impairment threshold (50 percent probability of
impairment) and were less likely to be impaired. During all 4 years, the Tenderfoot Creek sites
were the least likely to be impaired; however, the dominance of Nostoc indicates there is likely
some nutrient loading from cattle use in the watershed.
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Table 3.16-9
Periphyton Sample Metrics
Site RM
Code
(BACI Type)

2014

2016

Total
Taxa % RA % PI a

2017

Total
Taxa % RA % PI a

2014

Total
Dominant
Taxa % RA % PI a Taxa 1

Dominant
Taxa 2

2016
Dominant
Taxa 1

Dominant
Taxa 2

Dominant
Taxa 1

Dominant
Taxa 2

SH22.7 (C)

68

9.8

33

44

8.4

29

59

5.6

22 Diatoms

Calothrix

Diatoms

SH19.2 (C)

71

6.9

25

86

19.6

62

54

6.5

24 Cladophora Tolypothrix

Diatoms

Phormidium

Phormidium

Diatoms

SH18.3 (I)

57

6.5

24

82

27.5

82

69

16.7

53 Diatoms

Homeothrix

Diatoms

Phormidium

Phormidium

Diatoms

SH17.5 (I)

62

19.3

61

57

12.8

41

53

7.9

28 Diatoms

Cladophora

Diatoms

Phormidium

Closteridium Diatoms

SH15.5U (I)

NR

NR

NR

82

12.7

41

55

2.4

15 NR

NR

Cladophora Diatoms

Diatoms

Nostoc

SH15.5D (I)

NR

NR

NR

84

12.1

40

63

5.7

22 NR

NR

Cladophora Diatoms

Diatoms

Nostoc

TN9.3 (R)

44

3.3

18

61

3.4

18

43

2.7

16 Diatoms

Zygnema

Diatoms

Nostoc

Diatoms

Nostoc

TN9.4 (R)

42

2.0

15

60

4.3

20

48

3.5

18 Diatoms

Zygnema

Diatoms

Nostoc

Nostoc

Diatoms

LS.1 (I)

53

9.6

32

56

11.7

38

41

5.4

22 Spirogyra

Diatoms

Diatoms

Phormidium

Phormidium

Diatoms

LS.6 (C)

59

4.8

20

74

5.9

23

NR

NR

Anabaena

Diatoms

Cladophora

NR

NR

NR Diatoms

Draparnaldia Tolypothrix Diatoms

2017

Source: Stagliano 2015, 2018a
% PI = percent probability of impairment; % RA = percent relative abundance of dominant taxa; BACI = Before, After, Control (upstream and offsite reference),
and Impact (within and downstream); C = control; I = impact; NR = not reported; R = reference; RM = river mile
Note:
a Probable impairment values greater than 50 percent and based on the trophic diatom index (TDI) are underlined.
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Source: Stagliano 2019
C = control site; I = impact site; R = reference site
Note: Above red line indicates impairment (50 percent probability of impairment).

Figure 3.16-14
TDI Calculated from the Peri-MOD Samples Arranged Upstream to Downstream

3.16.3. Environmental Consequences
This section describes the potential impacts of the Project on aquatic biological resources.
Impacts on aquatic resources would be associated with potential impacts on groundwater and
surface water as described in Sections 3.4, Groundwater Hydrology, and 3.5, Surface Water
Hydrology, respectively. Water quantity, local stream habitat, and water quality have the
potential to affect fish, mussels, amphibians, and other aquatic organisms because of their
dependence on the aquatic environment. Impacts previously described in those sections are not
repeated in detail here except to explain how changes would potentially affect aquatic resources.
3.16.3.1. No Action Alternative
Under the No Action Alternative, the Project as described in Section 2.2, Proposed Action,
would not occur. No underground mine or associated infrastructure would be built. The No
Action Alternative (or No Mine Alternative) would not change the existing landscape or result in
changes to groundwater or surface water hydrology. The No Action Alternative would not alter
baseline conditions discussed in Section 3.16.2, Affected Environment, and the existing land
uses of cattle ranching, hay production, and recreational use (i.e., hunting and fishing) would
continue to occur.
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3.16.3.2. Proposed Action
This section describes the potential environmental consequences of the Proposed Action to
aquatic resources, including the potential direct and secondary impacts.
Stream Crossings and Sedimentation
The Proposed Action would disturb 0.84 acre of wetlands and 1,551 feet of streams during
construction. The only impact on riparian wetland Waters of the United States would be from the
mine access road crossings of Brush Creek and Little Sheep Creek. The sites for the two stream
crossings were selected specifically to minimize impacts on wetlands, which also minimizes
impacts on aquatic life that use that habitat since wetlands provide them with food, shelter, and
nursery areas. At each creek crossing, a 9.8-foot-diameter, bottomless pipe arch, and two
5.9-foot-diameter, round culverts would be installed, one on each side of the bottomless pipe
arch. In general, stream crossings are designed using structures capable of passing mean annual
flood discharge without compromising existing channel width. The use of a bottomless pipe arch
would preserve the natural creek substrate as the streambed would not be disturbed. The MOP
Application stated that any storm flow not accommodated by the stream crossing would
potentially overtop or damage the road requiring occasional repairs.
Along the roadway, drainage control would be established. To control erosion, cut and fill slopes
and culverts would be installed as necessary. Revegetation of the cut and fill slopes would occur
as soon as practicable (Tintina 2017). The two stream crossings would permanently alter two
wetlands, Brush Creek and Little Sheep Creek. The eastern crossing would affect 0.05 acre of
riparian wetlands (W-LS-05) and 85 feet of Little Sheep Creek (S-LS-O4). The western crossing
would affect 0.05 acre of wetlands (W-LST1-02) and 69 feet of the Brush Creek tributary to
Little Sheep Creek (S-LST-001). Construction of the stream crossings would potentially
introduce sediment into the two creeks and could impact fish that are resident or spawn in the
area, particularly brook trout, which were identified during fall surveys as having redds in the
lower stream velocity area of Little Sheep Creek. If redd quality is reduced due to sedimentation,
the mortality rates of the fish eggs may be affected.
Increased sedimentation may also result in changes to the benthic invertebrate community.
Suspended sediments affect benthic invertebrates through abrasive action of particles,
interference in food gathering, and clogging of respiratory surfaces, all of which may induce
organisms to drift downstream. Species type, richness, and diversity may change as excess
sediment inputs convert the dominant substrate from larger sizes (pebbles, cobble) to small
particles (sand, silt, clay). Aquatic communities that were dominated by EPT taxa may become
dominated by burrowing invertebrates such as segmented worms (Oligochaeta) and midges
(Chironomidae) as a result of sedimentation (Herbst et al. 2011). These changes would have
cascading impacts on the food web, particularly for fish.
Erosion control methods and BMPs, such as silt fencing, sediment traps, vegetation management
and revegetation, and rolled erosion control products, would be implemented during the
construction, operations, and closure phases. These methods and BMPs would minimize the
potential for negative impacts on stream habitat and aquatic life from introduced sediment from
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increased turbidity and deposition. During construction, silt fencing would be used and
maintained to control sediment from disturbed areas and natural drainage patterns would be
retained whenever possible. During construction and operations, reclamation efforts would take
place to stabilize disturbed areas on a simultaneous schedule. At the end of mine life, permanent
reclamation and closure would occur.
The main access road to the mine site (including bridges), construction access roads, and service
access roads to various facilities on private property would not be open to the public. They
would either be completely reclaimed or left open with a reduced footprint at the landowner’s
request. Disturbed areas within the Project area would either be reclaimed or recontoured to
premining topography and revegetated, in accordance with § 82-4-336, MCA. Impacts on
aquatic habitat from soil erosion or sedimentation from culvert installations, any storm events
that overtop the road, or culvert removals in closure, would be short term, would be fairly likely
to occur, and could be reduced by limiting or avoiding in-stream construction activities during
fall spawning when redds are likely to be found nearby. Based on these factors, the impacts on
aquatic life from the stream crossings would be minor with the use of BMPs, such as appropriate
soil erosion and sediment controls during road construction and maintenance activities.
Changes in Water Quantity (Streamflow)
Section 3.4, Groundwater Hydrology, and Section 3.5, Surface Water Hydrology, describe the
impacts the Proposed Action would have on water quantity in the nearby creeks. Model
simulations show no measurable change in streamflow to Moose Creek. However, the model
predicts that Coon Creek (defined as AES type D001-Headwater Stream system) would be
reduced by approximately 70 percent of the steady state base flow observed in the stream (0.2 cfs
at the confluence with Sheep Creek) during operations due to mine dewatering (see Section 3.4,
Groundwater Hydrology, and Section 3.5, Surface Water Hydrology). To mitigate this predicted
impact, water from the NCWR would be pumped into the headwaters of Coon Creek to augment
flows within 15 percent of the average monthly flow (Hydrometrics, Inc. 2018c).
As previously stated, Coon Creek is often fully diverted during the irrigation season and frozen
during the winter months; therefore, it does not provide ideal fish habitat. After baseline surveys
in 2015, it was determined to be fishless upstream of the county road near SW3; however, near
its confluence with Sheep Creek, Coon Creek provides a refuge for young-of-the-year brown
trout (Tintina 2017). Other aquatic life was documented in Coon Creek during the baseline
surveys. Coon Creek was sampled for macroinvertebrates and determined to have an MMI score
below the threshold of 63 set by DEQ, which is indicative of an impaired waterbody (see
Table 3.16-5) (DEQ 2012). The total reduction in Coon Creek from mine dewatering is
estimated at approximately 70 percent of the steady state base flow observed in the stream. This
70 percent reduction is considered a conservative estimate, as there is evidence that the
headwaters of that creek are not connected to the deeper bedrock system subject to dewatering
(Hydrometrics, Inc. 2016, 2018c).
The depletion of base flow from mine dewatering in other creeks near the Project area is
estimated to be much smaller or not detectable. Reduction in Black Butte Creek would be
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approximately 0.1 cfs, or 3 to 4 percent of the steady-state base flow (3.2 cfs) in the stream,
while reduction of base flow in the Sheep Creek SW-1 station would be on the order of
2 percent, or approximately 0.35 cfs from the 15.3 cfs steady state base flow at this station. This
reduction in Sheep Creek would be comparable in magnitude to the Project’s estimated
consumptive water use (210 gpm) (Hydrometrics, Inc. 2016). The water discharged to the
environment via the UIG within the alluvial plain of Sheep Creek would offset the surface water
flow reduction from mine dewatering above the consumptive use rate. The water infiltration
would commence before the cone of depression from mine dewatering and the associated
reduction of creek base flow would reach its maximum extent.
The Proponent plans to augment flows to the surface water system with water stored in the
NCWR, should impacts on wetlands or streams develop over the relatively short period of
mining (13 years). After the mine ceases its production and dewatering, groundwater levels
would start recovering, with water levels in wells completed in Ynl A recovering to within 1 to
2 feet of the premining simulation after 3 to 4 years post-mining. The analysis showed similar
results in wells completed in the USZ and UCZ. The model simulations indicated that the Project
would not result in any long-term residual impacts regarding groundwater levels and base flows
in creeks (see Section 3.4, Groundwater Hydrology). Based on these factors, the changes in
water quantity would have a minor impact on aquatic life in the area with most of the impacts
limited to the aquatic life in Coon Creek, including the young-of-the-year brown trout that are
known to take refuge near the Coon Creek confluence with Sheep Creek (Tintina 2017). Changes
in water quantity may cause some aquatic biota to move to areas with more favorable habitat
conditions.
Non-Contact Water Reservoir’s Wet Well and Pipeline
The purpose of the design and operation of the NCWR is to address depletion of surface water
flow in the affected watersheds associated with consumptive use of groundwater during
operations. The conceptual plan (pending review and approval from the DNRC) outlines that
water to fill the NCWR could be pumped from a diversion point based on existing leased water
rights along Sheep Creek. Existing surface water rights would allow the NCWR to be filled
during the 5-month irrigation period of the year. The NCWR would be filled using a wet well
with the diversion point approximately 60 feet west of the private road in the hay meadow
adjacent to Sheep Creek, depicted on Figure 2.2-1 (Hydrometrics, Inc. 2018a).
The diversion point would consist of a wet well with an 8-foot concrete manhole connecting to
Sheep Creek through a 22-inch HDPE DR 21 intake pipe. The intake pipe would extend
approximately 6.5 feet into Sheep Creek placed on the streambed. The pipe would be equipped
with a fish screen over the intake section. The remainder of the intake pipeline would be solid
pipe buried beneath the ground surface at an elevation equal to or slightly below the streambed
elevation. Water from the wet well would be pumped to the NCWR when flow in Sheep Creek
exceeds 84 cfs.
Potential impacts due to the diversion of stream flow to fill the NCWR would be nominal, as the
majority of the diversion would occur via a new water right limited to May through July and
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only when stream flow is in excess of all existing water rights and instream flow requirements
(see Section 3.5.3.1, Surface Water Quantity). Therefore, impacts on aquatic biota due to
changes in water quantity from the water diversion are not anticipated. However, aquatic biota
would be impacted during the intake pipe installation, which would have short-term impacts
likely to affect aquatic biota, including increased turbidity and sedimentation near the
installation, degraded water quality, and substrate alteration. Longer-term impacts from the
installation could potentially include changes in the substrate and sediments, habitat quality, and
hydrology (Johnson et al. 2008). The NCWR would be used for mitigation of depletion in
surface waters during operations and for approximately 20 years after the end of mine
dewatering (Hydrometrics, Inc. 2018a). Once the flow mitigation system is unnecessary, the wet
well, intake pipeline, and transfer pipeline to the NCWR would be removed and reclaimed.
Reclamation would include removal of all non-native materials (pipelines, concrete structure,
and fill material). Excavations would be filled with sand and gravel material to within 1 foot
below grade (Tintina 2018b). Reclamation activities would have short-term impacts on aquatic
biota similar to construction impacts, including increased turbidity near the intake pipe removal,
degraded water quality, and substrate alteration. Following reclamation activities, the aquatic
habitat should gradually recover until it is similar to pre-construction activities.
Even with fish screens, water intake structures could result in adverse impacts on aquatic
resources by entrainment and impingement of fishes and invertebrates; alteration of natural flow
rates; degradation of downstream shoreline and riparian habitats during construction and
potentially longer, depending on if or how water flow rates and direction is modified by the
intake structure; and potential alteration of aquatic community structure and diversity as a result
of the aforementioned impacts over time by adding another source of mortality to the early lifestage, which affects recruitment and year-class strength. Water diversion projects are known to
cause injury and mortality when organisms too large to pass through screening devices become
stuck or impinged against the screen and as a result, increased predation may occur near intake
pipes. Eggs and larval stages of aquatic organisms are more susceptible to injury and mortality
from intake pipes (Johnson et al. 2008). It is generally assumed that for an aquatic organism to
enter an intake structure, it must (1) be within the area where the structure influences the stream
flow, (2) not receive a cue to trigger an avoidance response, and (3) be unable to swim faster
than the intake velocity (Taft et al. 2007).
Changes in Water Quality
The Proposed Action would affect surface water quality in the Project area during mine
construction and operations either directly through surface water runoff or secondarily through
water discharged via the UIG. Based on the small percentage of disturbed area, changes in
surface runoff would not be expected to have an adverse impact on surface water quality to
Sheep Creek. However, the smaller drainages in the immediate Project vicinity, including Brush
Creek, Coon Creek, and Little Sheep Creek, would potentially be affected by surface runoff, but
impacts on water quality would not extend outside the immediate area (see Section 3.5, Surface
Water Hydrology). This may cause some aquatic biota, such as fish, to move to areas with more
favorable habitat conditions. As stated above, erosion control methods and BMPs would be
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implemented during the construction, operations, and closure phases, minimizing impacts on
aquatic life. Therefore, impacts on aquatic organisms from surface runoff would be minor.
There could potentially be secondary Project impacts on the water quality of Sheep Creek. Water
from the facilities would be collected and treated by the reverse osmosis treatment plant prior to
discharge via the alluvial UIG in non-wetland areas beneath the floodplain of Sheep Creek
southwest of Strawberry Butte. No impacts on Sheep Creek water quality are anticipated during
the construction and operations phases since modeling has shown that the solute concentrations
of infiltrated water would be low and meet both the surface and groundwater non-degradation
standards prior to discharge to the alluvial UIG (see Section 3.4, Groundwater Hydrology, and
Section 3.5, Surface Water Hydrology).
The quality of the groundwater reporting to Sheep Creek would be the same if not better than
baseline conditions (see Section 3.4, Groundwater Hydrology, and Section 3.5, Surface Water
Hydrology). However, groundwater from the underground workings would not be treated after
the final closure (i.e., once non-degradation criteria are met). At least 2 to 4 years after the end of
operations, up to an estimated ten rinsing cycles of the underground workings are proposed to
ensure that water quality meets the groundwater non-degradation criteria. Groundwater quality
modeling showed that after the post-closure rinsing, only thallium would be dissolved in contact
groundwater (i.e., water within flooded underground mine workings) at concentrations exceeding
DEQ Groundwater Standards by a factor of two. However, thallium would be at concentrations
below the estimated groundwater non-degradation criteria (Enviromin 2017, see Table 4-5)
(see Section 3.4, Groundwater Hydrology; Section 3.5, Surface Water Hydrology; and the MOP
Application Section 4.2.3.1, Underground Mine).
As stated in Section 3.4.3.2, Post-closure Groundwater Quality, the combined flow rate of
potential chemical sources (i.e., contact groundwater) from the Proposed Action is expected to be
less than about 3 gpm. Referring to Figure 3.4-8, the groundwater flow rate in Ynl A within the
mine area is estimated to be about 90 gpm. If 3 gpm of contact groundwater were to completely
mix with Ynl A groundwater, and the Ynl A water does not have significant concentrations of
the same solutes found in the contact groundwater, one would expect a 30:1 dilution of the
solutes existing in the contact groundwater.
Affected water in the Ynl A would eventually flow into the Sheep Creek alluvium, which has an
estimated groundwater flow rate of 200 gpm. Complete mixing of the chemical source water
with the alluvial groundwater would be expected to dilute the original COCs by a factor of 67.
The alluvial groundwater eventually becomes groundwater discharge to Sheep Creek, which has
a minimum flow rate of 6,700 gpm. Complete mixing of the chemical source water with Sheep
Creek surface water would dilute the original COC concentrations by a factor of 2,200 or more.
Regardless of the above dilution analysis, all parameters in underground mine water post-closure
are predicted to remain within non-degradation limits (i.e., comparable to existing groundwater
quality). Therefore, water of similar quality already flows from the aquifer to adjacent streams
and no changes to surface water quality are projected.
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While the above statements are based on general index values, they provide evidence that
chemically affected water from the mine workings or surface facilities (if any) is unlikely to
cause significant impacts on ambient groundwater in the Ynl A, Sheep Creek Alluvium, or Sheep
Creek surface water. Given the large mixing and retardation factors, concentrations would most
likely be decreased to below the standards far before discharging to Sheep Creek.
Any elevation in nitrate in surface waters in the Project area may cause more blooms of nuisance
algae, which can reduce water quality for other aquatic organisms, and may adversely affect fish
or other aquatic life. These impacts would be limited to the immediate area near the source and
most mobile aquatic life would move to areas with more favorable habitat conditions. Less
mobile aquatic organisms could experience minor impacts in the short term. As a part of the
MPDES permitting process it was identified that during maximum discharge to the UIG the
concentration of total nitrogen in the ditched portion of Coon Creek and Sheep Creek may
exceed the non-degradation criteria. To avoid such exceedances, a Treated Water Storage Pond
(TWSP) would be in place to store Water Treatment Plant (WTP) effluent during periods when
total nitrogen exceeds effluent limits, which is applicable from July 1 to September 30. Treated
water from the WTP would be pumped through a 6-inch diameter HDPE pipeline to the TWSP.
During the rest of the calendar year, 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 the WTP effluent and
allow for the blended water to be sampled prior to being discharged per the MPDES permit
(Zieg 2018). Based on the surface water quality changes that could potentially affect aquatic
biota in the Project Area, overall impacts on aquatic organisms from potential pollutants in the
discharge water would be minor.
Thermal Impacts
As part of mine operations, the Proponent anticipates discharging water seasonally from the
WTP and/or TWSP via the UIG, which would discharge to the alluvial groundwater system
associated with Sheep Creek prior to the water entering Sheep Creek itself. The discharge would
be governed by an MPDES permit. Therefore, the Proponent has developed predictions
regarding potential thermal effects resulting from the UIG discharge on Sheep Creek. Montana
administrative rules applicable to B1 classified streams such as Sheep Creek restrict temperature
changes to a 1 ℉ maximum increase above naturally occurring water temperatures, and a 2 ℉
decrease below naturally occurring water temperatures. A summary of conservative thermal
analyses conducted by the Proponent indicating the absence of significant temperature effects on
creeks is outlined in detail in Section 3.5.3.2, Surface Water Quality and Temperature (Water
Temperature Thermal Analysis Methods and Results). The WTP discharge point would be
sampled for water quality, including temperature. In addition, temperature would be monitored
during the spring, summer, and fall at all surface water and aquatic monitoring stations.
Water stored in the NCWR would be allowed to seep from the reservoir floor to the downstream
catchment to offset a portion of mine site consumptive use of groundwater. Analyses indicate
that the seepage rate is expected to vary seasonally between 5 and 26 gpm (Zieg 2019). The
predicted rate of seepage from the NCWR is not of sufficient volume to fully drain the reservoir
within a single year. Therefore, both a floating pump system and a system that pumps from the
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reservoir bottom would be in place to dewater the NCWR. This would allow water to be
discharged at a suitable rate to offset the mine site’s consumptive use on a monthly basis.
Results of the thermal analyses indicate that water temperature in the NCWR would be greater
than in Sheep Creek during the following 5 months: May (Mean Creek temperature 41.6 °F vs.
NCWR water temperature 41.8 °F), June (Mean Creek temperature 49.6 °F vs. NCWR water
temperature 49.7 °F), August (Mean Creek temperature 53.2 °F vs. NCWR water temperature
54.7 °F), September (Mean Creek temperature 46.9 °F vs. NCWR water temperature 51.9 °F)
and October (Mean Creek temperature 39.7 °F vs. NCWR water temperature 51 °F). Of these
5 months, the Proponent only proposes to transfer water from the NCWR to Sheep Creek via the
wet well during the month of October. Planned discharges to Sheep Creek via the wet well
during October are estimated to represent a 1 to 2 percent increase in stream flow as measured at
SW-1. Therefore, effects on stream temperatures during October are expected to be less than the
1 degree change allowed for per ARM 17.30.623(2)(e). Direct discharges from the NCWR to
Sheep Creek during May to September are not proposed. Seepage from the reservoir (estimated
to range from 22 to 26 gpm during summer months) would migrate to Little Sheep Creek via
subsurface (groundwater) flow and is expected to equilibrate with ground temperatures prior to
entering surface water; therefore, this seepage is not expected to have a detectable influence on
the creek’s water temperature. Water transfers from the NCWR to Coon Creek and Black Butte
Creek are expected to equilibrate with groundwater temperatures as a result of (1) flow through
buried pipelines, and (2) equilibration with subsurface temperatures following discharge to UIGs
(Zieg 2019). Per the discussion above, discharge of water from the NCWR into the environment
would not cause an increase in the creeks’ water temperature, and impacts on aquatic life are not
anticipated. If stream flow were to be augmented via direct discharge from the NCWR, the
temperature would be monitored, and discharges limited as necessary to prevent impacts to
aquatic life.
Studies have shown that heat can be used as a natural tracer of groundwater movement near
streams (Constantz 2008), so any change in the groundwater temperature could also result in
stream temperature changes near the Project, which would be observed during monitoring. Any
change in surface water temperature could result in residual impacts to the resident fish species
or other aquatic life, as well as those fish species or other aquatic life that migrate to the Project
area or immediately below. As noted above for elevated levels of nitrates, an extended elevation
in water temperature may indirectly cause blooms of nuisance algae, which can reduce water
quality in the Project area and result in low dissolved oxygen and corresponding impacts on fish.
Abundant filamentous algae outbreaks have already been observed at the lower Sheep Creek
sites (SH15.5U and SH15.5D) and confirmed with Cladophora being the dominant periphyton
taxa at both sites in 2016. Temperature is one of the factors that limits Cladophora growth.
Impacts on aquatic habitat from thermal impacts related to discharge of water to the UIG would
be of medium duration and have a low likelihood of occurring. This means the impacts on
aquatic life from thermal impacts would be minor.
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Required Monitoring
Adequate monitoring is necessary to verify whether the required mitigations are effective or
ineffective in reducing environmental impacts to acceptable levels. Aquatic monitoring is
outlined in the “Final Aquatic Monitoring Plan for the Black Butte Copper Project in Upper
Sheep Creek Basin in Meagher County, Montana” (Stagliano 2017c), which is a finalized
version of the Draft Plan of Study included as Appendix G-1 (Stagliano 2017e) of the MOP
Application (Tintina 2017). Monitoring would occur annually at 15 established sites, including
five stations on Sheep Creek and one each on Little Sheep and Coon creeks that are within or
downstream of the Project disturbance boundary lines (see Figure 3.16-1, Table 3.16-1, and
Table 3.16-10). Two sites on the Smith River, upstream and downstream of the Sheep Creek
confluence (see Figure 3.16-1), would be quantitatively sampled for macroinvertebrates to
detect any future changes in these communities during Project operations; these sites have
previously been sampled in 2016 and 2017 by the UMOWA (Stagliano 2017d).
Table 3.16-10
Summary of Annual Aquatic Monitoring
Survey Type Sampling Activity
Habitat
Channel bed
Survey
morphology and fish
habitat survey
Substrate
Substrate size
Analysis
distribution, surface
fines, benthic sediment
Fish
Population sampling

Season Performed
Spring Summer Fall
X

Tissue analysis - metals
Redd counts
Macroinverte Hess sample
brates
Reach-wide dipnet
Periphyton Chlorophyll-a and PeriMod1
Water
Air & H2O temperature
Quality
(°C) pH, TDS,
conductivity

X

Conducted at Sheep Creek impact sites
and control site SH19.3

X

All aquatic sampling locations, except
C.5, SH.1, and Smith River sites
Aquatic sampling locations SH22.7,
SH18.3, SH17.5, SH15.5, and LS.1
Conducted only on Sheep Creek, Little
Sheep Creek, Moose Creek
All aquatic sampling locations, except
C.5
All aquatic sampling locations
All aquatic sampling locations, except
C.5, SH.1, and Smith River sites
All aquatic sampling locations, except
C.5, SH.1, and Smith River sites and
only in summer

X
X

X
X
X
X

X

X

Source: Stagliano 2017c
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Two Sheep Creek stations and one Little Sheep Creek station are upstream of potential impacts
from the Project and would serve as control stations. Two Tenderfoot Creek stations and a
Moose Creek station are outside the Project sub-basin and would serve as reference control
streams (see Figure 3.16-1 and Table 3.16-1). Results would be compared to the cumulative
monitoring record. Monitoring methods to detect potential impacts are described in Stagliano
(2017c).
Assessment of impacts would be based on data collected before, during, and after mine
construction and operations by comparison to two reference reaches in Tenderfoot Creek and one
reference reach in Moose Creek, and comparison to DEQ biotic indices for similar streams in
Montana. The objective of the biological monitoring plan is to confirm that aquatic beneficial
uses and fisheries are being protected in the Sheep Creek drainage during construction,
operations, and closure. Surface water quality samples, temperature, and discharge data would be
collected adjacent to four of the aquatic biological monitoring plan stations during the biological
monitoring plan sample periods (within 5 days), to provide information for the interpretation of
the biological data. Fisheries population surveys, habitat assessments, macroinvertebrate and
periphyton sampling, and redd counts would be conducted to support the biological monitoring
plan and provide the field data necessary to assess the influence of the Proposed Action on
stream biota. Redd counts for fall-spawning brown and brook trout and spring-spawning rainbow
trout would be completed for all Sheep and Little Sheep Creek reaches. Fish tissue and sediments
would be analyzed for metal concentrations (Stagliano 2017c).
Smith River Assessment
The Smith River is located approximately 19 river miles downstream of the Project and is the
receiving water for Sheep Creek. As discussed in Section 3.4, Groundwater Hydrology, and
Section 3.5, Surface Water Hydrology, significant impacts are not expected on surface water
quantity or water quality in Sheep Creek, or the receiving waters of the Smith River, due to the
Proposed Action. Figure 3.4-8 (Section 3.4, Groundwater Hydrology) provides an indication of
the magnitude of mixing the contact water with other waters (the rates of groundwater flow
within the mine footprint: 0.4 gpm contact water, 90 gpm shallow bedrock groundwater,
200 gpm alluvial aquifer groundwater, and 6,700 gpm Sheep Creek base flow). Given the large
mixing and retardation factors, analyte concentrations would most likely be decreased to below
the standards before discharging to Sheep Creek and are unlikely to contribute to water quality
impairments currently observed in the Smith River. Therefore, the Project would not likely have
any direct or secondary impacts on aquatic life in the Smith River. However, as stated above in
Section 3.16.2.3, Fish Communities, studies have confirmed that trout from the Smith River
basin migrate to Sheep Creek where some of the trout from the Smith River spawn (Grisak 2012
and 2013; Grisak et al. 2012). These studies did not track any fish to the Project area, but did
track several trout to the confluence of Sheep Creek and Moose Creek approximately 2 miles
downstream from the Project area.
In 2016, four tagged mountain whitefish were documented during the baseline surveys in the
Project area at Sheep Creek sites SH19.2 and SH18.3. Any fish or other aquatic species that
travel into the Project area from the Smith River would be affected by the Proposed Action as
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described in Section 3.16.3.2, Proposed Action. Specifically, fish that migrate into the Project
area could be affected by changes in water quality or quantity. These impacts may be limited to
the immediate area near the source and the fish would move to areas with more favorable habitat
conditions. Construction of the stream crossings for the access roads would potentially introduce
sediment into Brush Creek and Little Sheep Creek and could affect fish that spawn in the area. If
redds fill in due to sedimentation, the mortality rates of the fish eggs would increase.
As stated in Section 3.16.3.2, Proposed Action, impacts on aquatic habitat from the Proposed
Action would likely be short term, have a medium likelihood of occurring, and could be reduced
by limiting in-stream construction activities during the fall when spawning occurs and redds are
likely to be found nearby. Based on these factors, the impacts on Smith River aquatic life that
migrates into the Project area would be minor with the use of BMPs and appropriate soil erosion
and sediment controls.
As stated in Section 3.16.3.2, in the Required Monitoring section, two sites on the Smith River
(one upstream and one downstream of the Sheep Creek confluence) (see Figure 3.16-1), would
be quantitatively sampled for macroinvertebrates to detect any future changes in these
communities during Project operations; these sites were previously sampled in 2016 and 2017 by
the UMOWA (Stagliano 2017d). In addition, all salmonids captured during the monitoring
surveys in Sheep Creek (SH15.5, SH17.5, SH18.3, SH19.2, SH22.7), Little Sheep Creek (LS.1
and LS.6), Moose Creek (M.1), and Tenderfoot Creek (TN9.3 and TN9.4) would be scanned to
document fish that may have been tagged in the Montana State University and Montana FWP
fish movement study on the Smith River.
3.16.3.3. Agency Modified Alternative
The modifications identified in the AMA would result in impacts similar to those described for
the Proposed Action Alternative. Modifications to the Proposed Action include an additional
backfill of mine workings component. This project alternative proposes to backfill additional
mine workings 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.
This would help prevent air and groundwater flow within certain mine workings, preventing
further surface oxidation and potential groundwater contamination. Impacts of the underground
mine facilities on surface water quality during post-closure under the AMA would be less than
expected under the Proposed Action. Therefore, impacts on aquatic biota under the AMA due to
changes in water quality would be reduced with the use of required BMPs and appropriate soil
erosion and sediment controls, such as silt fencing, sediment traps, vegetation management and
revegetation, and rolled erosion control products (Tintina 2017).
Smith River Assessment
The AMA modifications would result in impacts on aquatic biota in the Smith River similar to
those described for the Proposed Action. Therefore, impacts on Smith River aquatic life that
migrate into the Project area from the AMA would be minor with the use of required BMPs and
appropriate soil erosion and sediment controls.
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4. CUMULATIVE, UNAVOIDABLE, IRREVERSIBLE AND
IRRETRIEVABLE, AND SECONDARY IMPACTS AND REGULATORY
RESTRICTIONS
4.1. METHODOLOGY
Cumulative impacts described in this section are changes to resources that can occur when
incremental impacts from one project combine with impacts from other past, present, and future
projects. Montana defines cumulative impacts as “the collective impacts on the human
environment within the borders of Montana of the proposed action when considered in
conjunction with other past, present, and future actions related to the proposed action by location
or generic type,” (§ 75-1-220(4), MCA). The definition of cumulative impact in ARM
17.4.603(7) adds the additional provision that related future actions must also be considered
when these actions are under concurrent consideration by any state agency through pre-impact
studies, separate impact statement evaluation, or permit processing procedures. Cumulative
impacts can result from state or non-state (private) actions that, “have occurred, are occurring, or
may occur that have impacted or may impact the same resource as the proposed action,”
(Montana EQC 2017).
The cumulative impacts analysis for this Project was conducted in accordance with MEPA by
completing the following:
1. Identifying the location or geographic extent for each resource potentially impacted by the
Project;
2. Determining the timeframe in which the potential impacts of the Project could occur;
3. Identifying past, present, and future actions or projects that, in conjunction with the proposed
Project, could collectively impact a particular resource; and
4. Analyzing the potential for cumulative impacts for each resource identified.
The cumulative impacts analysis for each potentially impacted resource is presented in
Section 4.2.

4.1.1. Identification of Geographic Extent
The geographic extent of potential cumulative impacts includes the area or location of resources
potentially impacted by the Project. For many resources (e.g., soil, vegetation, and geology), the
geographic extent used to assess direct and secondary impacts, such as the Project footprint, is
the same area used to assess cumulative impacts. However, for other resources (e.g., noise and
air quality), the geographic extent is more expansive. MEPA requires the use of reasonable and
rational spatial boundaries (e.g., hydrologic unit codes, wildlife management units, sub-basins,
areas of unique recreational opportunity, viewshed) that will result in a meaningful and realistic
evaluation (Montana EQC 2017). Table 4.1-1 below describes the geographic extent where
cumulative impacts from past, present, and future projects and actions could potentially impact
each relevant resource.
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Table 4.1-1
Cumulative Impacts Assessment Areas
Resource
Air Quality
Groundwater Hydrology
Surface Water Hydrology
Transportation
Vegetation
Wetlands
Wildlife
Socioeconomics

Aquatic Biology

Assessment Area
31-mile radius from the Project (modeling domain)
Upper 2/3 of the Sheep Creek watershed
Sheep Creek watershed, tributaries that feed Sheep Creek, and Black
Butte Creek (Upper 2/3 of the Sheep Creek watershed)
Meagher, Park, and Broadwater counties
3,317 acres = MOP Application Boundary (1,888 acres) + 1,429
surrounding acres
Project leased area (7,684 acres) = MOP Application Boundary
(1,888 acres) + 5,796 surrounding acres
5,290 acres = MOP Application Boundary (1,888 acres) + 3,402
surrounding acres (identified by WESTECH [2015] surveys)
Meagher County, City of White Sulphur Springs, and School District
#8 White Sulphur Springs K-12. Employment and income analyses
extend to Broadwater, Cascade, Gallatin, Judith Basin, Lewis &
Clark, Park, and Wheatland counties
Sheep Creek watershed, tributaries that feed Sheep Creek, and Black
Butte Creek

4.1.2. Identification of Timeframes
The timeframe in which potential Project impacts could be expected to occur includes the
duration of both construction and operations (i.e., the overall Project lifespan). The Project
lifespan is estimated as 19 years inclusive of construction, operations, reclamation, and closure
(2018 to 2037). An analysis of cumulative impacts must also take into account past actions.
There is no history of industrial development on the proposed site. Mineral exploration started in
the Project area in 1894 with small-scale underground copper mineralization development
projects (see Section 1.3, Project Location and History). Homestake Mining Company started
exploring for non-ferrous metals in the Project area in 1973 and 1974. No mining is known to
have occurred within the Project area prior to 1973. Therefore, the timeframe for which potential
cumulative impacts from past, present, and future projects and actions are to be assessed is from
1973 to 2037, which is approximately 64 years.

4.1.3. Identification of Past, Present, and Future Projects/Actions
Past, present, and future projects or actions that could impact individual resources when carried
out in combination with the Project are included in this analysis. Permanent impacts as a result of
past and present projects and actions since mining began in the vicinity of the proposed Project
(circa 1894) were considered as part of the existing baseline conditions for each resource
addressed in Chapter 3, Affected Environment and Environmental Consequences. As such,
potential impacts from past projects and actions are already included in the evaluation of direct
and secondary impacts. Impacts to a resource may be significant when the impacts of the
proposed Project and related future projects are cumulatively considered. However, future
actions “may only be considered when these actions are under concurrent consideration by any
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agency through pre-impact statement studies, separate impact statement evaluations, or permit
processing procedures” (§ 75-1-208(11), MCA). This EIS refers to such projects as pending.
The following actions were completed to obtain information regarding present and pending
actions and projects in the mine area:
•

Contacting government staff at agencies with potential projects or actions in the area;

•

Reviewing the EIS scoping comments for this Project; and,

•

Independently researching nearby projects and activities.

Future actions are defined as those that are related to the proposed action by location or generic
type. Related future actions were considered in the cumulative impact analysis only if they met
one of the following criteria in accordance with § 75-1-208(11), MCA:
•

The project is currently under consideration by any agency through pre-impact studies;

•

The project is currently under consideration by any agency through separate impact statement
evaluations; or,

•

The project is currently under consideration by any agency through a permit processing
procedure.

Present and pending projects or actions that, in combination with the Project, could potentially
result in cumulative impacts are described in the section below.

4.2. CUMULATIVE IMPACTS
MEPA requires an analysis of cumulative environmental impacts of the proposed Project.
Cumulative impacts are collective impacts of a project or action on the human environment
within the borders of Montana when added to other past, present, and future actions. These
impacts can result in individually minor but collectively significant impacts.

4.2.1. Present Projects and Actions
Actions identified for evaluation of potential cumulative impacts during the scoping process (see
Section 1.6) and during this analysis include water withdrawals, remediation sites, new industrial
activity along the Missouri River corridor, existing mines, and reclamation of abandoned mines.
Potential cumulative impacts related to the listed projects and actions are discussed in the
following sections. As discussed in Section 1.3, the Proponent also conducts surface exploration
activities on the Project site under Exploration License No. 00710. These activities are
considered under the existing conditions of the site.
4.2.1.1.

Water Withdrawals

Resources listed in Table 4.1-1 were evaluated for cumulative impacts related to water
withdrawals. Potential cumulative impacts were identified for groundwater and surface water
hydrology resources, and are discussed below. Cumulative impacts were not identified for the
remaining resources.
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Water withdrawals from the Project in combination with water withdrawals from nearby
groundwater supply wells would impact groundwater and potentially nearby perennial streams.
Section 3.4, Groundwater Hydrology, provides a discussion about how dewatering of the mine
would result in a consumptive use of water by the Project. While developing a regional
groundwater model, Hydrometrics, Inc. (2016) completed a search of Montana’s Groundwater
Information Center database (maintained by the Montana Bureau of Mines and Geology).
Several wells listed in that database were identified to be present within the model’s domain
(Hydrometrics, Inc. 2016, Figure 2-5). Only five of those wells are present within the Project
Hydrogeology RSA, as defined in Section 3.4.1.2 and shown on Figure 3.4-2: 5740, 5780, 5828,
5838, and 5847.
If the five wells are used for production of groundwater, the impacts of the mine dewatering
upon groundwater levels in those wells would likely be limited. As Figure 3.4-9 shows, all five
wells are outside of the groundwater model-predicted mine dewatering cone of depression as
defined by a drawdown of more than 10 feet. Given the limited influence on groundwater levels
when considering the model-predicted drawdown from the Project in conjunction with the five
nearby groundwater supply wells, cumulative impacts would be minimal.
In addition, the Proponent would acquire water rights under lease agreements with landowners,
as stated in the MOP Application and as applied for with DNRC (Tintina 2017). As part of these
water rights, the Proponent’s water rights mitigation plan would offset stream depletion in Sheep
Creek, Coon Creek, and Black Butte Creek, if necessary, by mitigating flows at a rate equal to
the consumptive use of the Project. Flows would be mitigated by pumping water from the
NCWR into the headwaters to maintain flows within 15 percent of the average monthly flow.
4.2.1.2.

Remediation Sites

There are no known existing remediation sites that are within close proximity to the Project or
Project activities, with the exception of the Livingston rail superfund site. The Livingston rail
superfund site (i.e., the Burlington Northern Livingston Shop Complex) in Livingston, Montana,
is currently undergoing remediation under a consent decree between Burlington Northern Santa
Fe Railway and DEQ (Montana.gov 2018). The Livingston rail superfund site is located at the
Montana Rail Link rail yards in Livingston almost 100 miles south of the Project. The only
activities of the proposed Project that could have potential impacts on a resource in combination
with activities of the remediation site would be transporting and transferring shipping containers
for the Project; these activities were evaluated for potential cumulative impacts in conjunction
with remedial activities at the Livingston rail superfund site.
The Project would use sealed shipping containers on trucks to transport the copper concentrate to
rail facilities in Livingston and/or Townsend. The truck transport route would include portions of
Sheep Creek Road, U.S. Route 89, U.S. Route 12, I-90, and local roads in Livingston and
Townsend. The concentrate would be transferred in the sealed containers to rail cars at the
Montana Rail Link rail yards in Livingston and/or Townsend and shipped via rail in the same
sealed containers to end markets via the Montana Rail Link mainline and Burlington Northern
Santa Fe Railway mainline tracks in Montana. The transport and transfer of shipping containers
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at the rail yard is not expected to result in any cumulative impact on resources listed in
Table 4.1-1.
4.2.1.3.

New Industrial Activity along the Missouri River Corridor

Resources listed in Table 4.1-1 were evaluated for cumulative impacts related to new industrial
activity along the Missouri River Corridor, which extends 725 miles across Montana and passes
through 14 counties. The upper reach of the Missouri River Corridor is the stretch nearest to the
Project area. Potential cumulative impacts were identified for air quality, transportation, and
socioeconomics resources, and are discussed below. Cumulative impacts were not identified for
the remaining resources.
The air quality impacts of regional industrial activity were accounted for in a general manner in
the air dispersion modeling analysis for the Proposed Action. Following DEQ guidance,
monitored ambient air background concentrations are added to the modeled impacts of the
Project-related impacts as described in Section 3.2, and these combined impacts are compared to
federal and state ambient air standards (DEQ 2007). In this approach, the combined impacts of
the surrounding projects and actions are represented in the selected background data and results
described in Section 3.2. Appropriate ambient data would be that collected at a monitoring
station in an area of similar characteristics of the region being modeled. The Proponent utilized
background data from several sources that were approved by DEQ to ensure that the background
was representative and conservative (Tintina 2018).
As stated in Section 3.12.3, the transportation analysis in Chapter 3 assumes that traffic on the
transportation assessment area roads would increase by about 20 percent over the life of the
mine, consistent with typical MDT assumptions. This background traffic increase includes new
industrial activity along the Missouri River Corridor. Potential cumulative impacts, therefore, are
included in the baseline data and results described in Section 3.12.3.
The upper reach of the Missouri River Corridor encompasses four counties within the
socioeconomic assessment area, including Broadwater County, Cascade County, Gallatin
County, and Lewis and Clark County. The Helena and Great Falls areas have experienced a
boost in industrial activity, which has benefitted the local economy, driven by expansions in
2014 at companies like Lowenbro (an industrial construction and service company) and ADF
Group (a fabrication and module assembly company). The Montana Business Assistance
Connection (MBAC) developed a 2014 to 2019 Comprehensive Economic Strategy for the
Helena Tri-County Region (i.e., Broadwater County, Lewis and Clark County, and Meagher
County), which highlights how the regional economy is anchored by state and federal
employment in Helena, with diminishing economic activities in peripheral counties
(MBAC 2014). In Meagher County, livability issues and the need for quality jobs were identified
as important concerns (MBAC 2014). The most significant economic threats to the region are
considered to be continued historical trends of an aging population, a shrinking labor pool, and
stagnating or decreasing incomes. For this reason, the Project along with growth in aerospace
manufacturing are identified as the most significant economic opportunities across the Helena
tri-county region (MBAC 2014). The Project combined with the expansion of aerospace
manufacturing would significantly contribute to the area’s economic development goals,
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delivering benefits to Meagher County and the regional economy through job creation,
investment, purchasing, and tax payments.
4.2.1.4.

Existing Mines

Individual resources listed in Table 4.1-1 were evaluated for cumulative impacts related to the
operation of existing mines. Potential cumulative impacts were identified for air quality,
transportation and wildlife, and are discussed below. Cumulative impacts were not identified for
the remaining resources.
Mining has been a historical industry in Meagher County and adjacent counties such as
Broadwater County and Lewis and Clark County. Graymont Western currently operates a
limestone quarry and processing facility in Broadwater County (Operating Permit No. 00105),
producing hydrated lime and quick lime. The quarry and processing facility are located
approximately 45 miles southwest of the Proposed Action area. The Black Butte Mine
(Operating Permit No. 00071) is an open-pit mine that supplies iron ore as an ingredient for
cement production, and it is located approximately 2.5 miles southwest of the Proposed Action
area.
The air quality impacts of existing mines in the region was accounted for in a general manner in
the air dispersion modeling analysis for the Proposed Action. Following DEQ guidance,
monitored ambient air background concentrations are added to the modeled impacts of the
Project-related impacts as described in Section 3.2, and these combined impacts are compared to
federal and state ambient air standards (DEQ 2007). In this approach, the combined impacts of
the operation of existing mines are represented in the selected background data and results in
Section 3.2.
The Black Butte Mine is the only existing mine located within the wildlife cumulative impacts
assessment area; with a surface disturbance area of approximately 6 acres, it does not occupy a
large footprint. The wildlife species observed by WESTECH (2015) in the Project wildlife
analysis area were present adjacent to the Black Butte Mine; therefore, the combined impacts of
the operations of existing mines are represented in the background data and results presented in
Section 3.15.
4.2.1.5.

Reclamation of Abandoned Mines

Individual resources listed in Table 4.1-1 were evaluated for cumulative impacts related to
reclamation of abandoned mines. Potential cumulative impacts were identified for air quality and
transportation, and are discussed below. Cumulative impacts were not identified for the
remaining resources.
The air quality impacts of reclamation of abandoned mines in the region were accounted for in a
general manner in the air dispersion modeling analysis for the Proposed Action. Following DEQ
guidance, monitored ambient air background concentrations are added to the modeled impacts of
the Project-related impacts as described in Section 3.2, and these combined impacts are
compared to federal and state ambient air standards (DEQ 2007). In this approach, the combined
impacts of the reclamation operations are represented in the selected background data and results
presented in Section 3.2.
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As stated in Section 3.12.3, the transportation analysis in Chapter 3 assumes that traffic on the
transportation assessment area roads would increase by about 20 percent over the life of the
mine, consistent with typical MDT assumptions. This background traffic increase would
incorporate some new traffic associated with reclamation of abandoned mines, but would not
include large-scale mine reclamation, such as multiple new reclamation projects or a single very
large reclamation project.

4.2.2. Related Future Actions
Future projects and actions identified for evaluation of potential cumulative impacts include:
•

Gordon Butte Pumped Storage Project (Federal Energy Regulatory Commission Project No.
13642-003);

•

Castle Mountains Restoration Project; and

•

Portable aggregate crushing and screening operation in Great Falls, Cascade County
(Montana Air Quality Permit #5186-00).

These future projects or actions that, in combination with the Project, were identified as having a
potential to result in cumulative impacts are described in the sections below.
Comments during the scoping process also requested that the Project EIS evaluate cumulative
impacts from possible future expansion of the proposed mine and expansion of other mines in
the area. This EIS does not address the potential for mine expansion or development of a mining
district of multiple projects, as neither of these options are currently proposed or under
consideration by any agency.
4.2.2.1.

Gordon Butte Pumped Storage Project

The Gordon Butte Pumped Storage Project developed by Absaroka Energy, LLC, would be
located on private land in Meagher County, Montana, 36 miles southeast of the Proposed Action.
This project is proposed to have upper and lower closed-loop reservoirs connected by an
underground concrete and steel-lined hydraulic shaft. Gordon Butte construction could begin in
2018, and operations could begin in 2022; this project’s 3-year construction period could occur
within the same timeframe as the 3-year construction period of the Proposed Action (GB Energy
Park 2018). Potential cumulative impacts for air quality, transportation, and socioeconomic
resources were identified for the 3-year period, and are discussed in more detail below.
Air Quality
Impacts on air quality resulting from the Gordon Butte Pumped Storage Project would consist
primarily of transient impacts during the construction phase. Earthmoving equipment, material
handling, and other construction-related activities would result in emissions of tailpipe emissions
(primarily NOX, CO, VOC, and PM2.5), and fugitive dust emissions (primarily PM10). During
operations, the additional air quality impacts would be minimal, comprised of emissions from
vehicle operation on unpaved roads for employee travel to and around the facility. Due to the
distance from the Project and low-level of emissions, cumulative impacts are not expected
to occur.
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Groundwater Hydrology
The Gordon Butte Pumped Storage Project would be located 36 miles southeast of the Project in
the Musselshell River watershed, which drains east past the town of Martinsdale, Montana. The
Gordon Butte project is outside of the hydrogeology RSA, as defined in Section 3.4. The RSA is
an area where secondary impacts of the Project (i.e., groundwater impacts to surface water)
could occur; beyond the RSA boundary, secondary impacts are not expected. Because the
proposed Project and the Gordon Butte project are 36 miles apart and in different watersheds,
DEQ does not expect any cumulative impacts on groundwater hydrology.
Surface Water Hydrology
The Gordon Butte Pumped Storage Project is located 36 miles southeast of the Project and is
outside the surface water assessment area, as defined in Section 3.5. Because the proposed
Project and the Gordon Butte project are 36 miles apart and in different watersheds, DEQ does
not expect any cumulative impacts to surface water hydrology (quantity or quality).
Transportation
Gordon Butte is 38 road miles east of White Sulphur Springs via U.S. Route 294 and U.S. Route
12. Gordon Butte would likely add construction traffic to U.S. Route 12/ U.S. Route 89 in White
Sulphur Springs during its 3-year construction period. Peak construction traffic for this project
would occur during Year 2, when 350 employees would be present on site. Gordon Butte
construction traffic would be temporary and would not occur at the same time as the period of
greatest traffic volume from the proposed Black Butte Copper Mine. The Proposed Action would
generate its highest levels of traffic during mine operations, beginning in or after 2021, whereas
Gordon Butte Pumped Storage Project construction could begin in 2018 and operations in 2022
(Borgquist et al. 2017).
The Gordon Butte project developer has proposed to implement a traffic management plan,
provide bus service for project personnel, and schedule work shifts and deliveries to limit traffic
during school bus traffic times (FERC 2016). As noted in Section 3.12.3.2 and the Proponent’s
traffic study, current traffic is significantly below the roadway capacity for U.S. Route 12 and
U.S. Route 89 south of White Sulphur Springs (Abelin Traffic Services 2018). The highways
have sufficient capacity to handle the temporary, cumulative traffic, although the addition of
Gordon Butte traffic may further strain the capacity of the Main Street/3rd Avenue intersection in
White Sulphur Springs (see Section 3.12.3.2). Overall, the cumulative impact of construction and
operation of the Project and the Gordon Butte project on road transportation would be minimal.
Vegetation
The Gordon Butte Pumped Storage Project is located 36 miles southeast of the Project and would
be outside of the vegetation and T&E analysis area, as defined in Section 3.13. The vegetation
and T&E analysis area is an area where secondary impacts of the Project could occur; beyond
this analysis area, secondary impacts are not expected. Because the Project and the Gordon Butte
project are 36 miles apart, DEQ does not expect any cumulative impacts on vegetation.
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Wetlands
The Gordon Butte Pumped Storage Project is located 36 miles southeast of the Project and would
be outside of the wetlands assessment area, as defined in Section 3.14. The Project would
permanently impact 0.85 acre of emergent and scrub/shrub wetlands within the MOP
Application Boundary in the Sheep Creek watershed. Because the Project and the Gordon Butte
project are 36 miles apart and in different watersheds, DEQ does not expect any cumulative
impacts on wetlands or associated waterbodies.
Wildlife
The Gordon Butte Pumped Storage Project is located 36 miles southeast of the Project and would
be outside of the wildlife analysis area, as defined in Section 3.15. Because of the distance
between the two projects, potential cumulative impacts within the wildlife analysis area are not
expected to occur when considered in conjunction with potential impacts from the Gordon Butte
project. Cumulative impacts on wildlife species with large home ranges (e.g., grizzly bear,
Canada lynx, wolverine, and big game species) or highly mobile species that may travel
seasonally between the two project areas (e.g., migratory bird species) are possible. Given the
distance between the projects and the abundant suitable habitat for wildlife species in the area,
cumulative impacts are expected to be minimal on these species. Small mammals, upland game
birds, reptiles, and amphibians are unlikely to migrate between the two areas and are not
expected to be impacted. An increase in traffic due to a cumulative increase in employees,
support vehicles, or trucks along existing main roads between the two project areas would likely
represent the largest potential impact to transient wildlife species due to potential wildlifevehicle collisions or avoidance behavior. However, given that the cumulative impacts on
transportation activities described above are expected to be minimal, the cumulative impacts on
potential wildlife-vehicle collisions or avoidance behavior are also expected to be minimal.
Aquatic Biology
The Gordon Butte Pumped Storage Project is located 36 miles southeast of the Project in a
different drainage basin and would be outside of the aquatic biology assessment area, as defined
in Section 3.16. Secondary impacts of the Project (i.e., impacts to fisheries) are not expected.
Because the Project and the Gordon Butte project do not share aquatic habitat that could
potentially be impacted by both projects, DEQ does not expect any cumulative impacts on
fisheries between these two projects.
4.2.2.2.

Castle Mountains Restoration Project

The Castle Mountains are about 15 to 20 miles south of the proposed Black Butte Copper Mine,
situated east of the city of White Sulphur Springs and south of U.S. Route 12 in Meagher
County. The Castle Mountains Restoration Project would restore many forest and grassland
ecosystems to minimize the potential for high intensity fires to occur within the Willow Creek
municipal watershed and other valued areas within the Castle Mountains. Prescribed fire
treatments are being proposed to meet the goals of this project. This project has the potential to
impact wildlife habitat, big-game winter ranges, and migration routes, and there is potential for
increased grazing due to the thinning resulting from prescribed burns (USDA 2018).
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Air Quality
Impacts on air quality resulting from the Castle Mountains Restoration Project would be limited
to transient impacts during the active periods for controlled burns, revegetation, and other habitat
treatments. Vehicle travel in any given management area would be limited in duration, and no
new permanent unpaved roads are planned. Controlled burns can create significant local air
pollution during and immediately after the fire, consisting primarily of NOX, CO, VOC, and PM.
Burn Plans would be in place to mitigate these emissions to the extent practical and reduce
impacts by conducting the fires during periods when weather patterns tend to reduce the impact
to local residents and resources (USDA 2018). While the short-term, localized air quality
impacts of restoration project activities—in particular the controlled burns—can be substantial,
these impacts should not result in cumulative air quality impacts with respect to the Project. This
is because of the distance to the restoration project area and the temporary nature of the air
emissions from restoration activities.
Groundwater Hydrology
The Castle Mountains Restoration Project would be located about 15 to 20 miles south of the
Project and outside of the hydrogeology RSA, as defined in Section 3.4. The RSA is an area
where secondary impacts of the Project (i.e., groundwater impacts to surface water) could occur;
beyond the RSA boundary, secondary impacts are not expected. Because the Project and the
Castle Mountain Restoration Project are 15 miles apart and in different watersheds, DEQ does
not expect any cumulative impacts on groundwater hydrology.
Surface Water Hydrology
The Castle Mountain Restoration Project would be located about 15 to 20 miles south of the
Project and outside the surface water assessment area, as defined in Section 3.5. No impacts to
surface water hydrology (quantity or quality) are expected beyond the assessment area. Because
the Project and the Castle Mountain Restoration Project are 15 miles apart and in different
watersheds, DEQ does not expect any cumulative impacts on surface water hydrology (quantity
or quality).
Transportation
Traffic would be generated during implementation of the restoration project, when equipment
and personnel would reach the project area by traveling on U.S. Route 12 or U.S. Route 89 east
and south of White Sulphur Springs. The project-generated traffic would be temporary and
would travel on roads that have substantial capacity for additional traffic, according to the
Proponent’s traffic study (Abelin Traffic Services 2018). As a result, the Castle Mountains
Restoration Project, when combined with the Proposed Action, would have a negligible
cumulative impact on road transportation.
Vegetation
The Castle Mountains Restoration Project would be located about 15 to 20 miles south of the
Project and outside of the vegetation and T&E analysis area, as defined in Section 3.13. The
vegetation and T&E analysis area is an area where secondary impacts of the Project could occur;
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beyond this area, secondary impacts are not expected. Because the Project and the Castle
Mountains Restoration Project are 15 miles apart, DEQ does not expect any cumulative impacts
on vegetation.
Wetlands
The Castle Mountains Restoration Project would be located about 15 to 20 miles south of the
Project and outside of the wetlands assessment area, as defined in Section 3.14. There are no
anticipated cumulative impacts due to this related future action. Because the Project and the
Castle Mountains Restoration Project are 15 miles apart and in different watersheds, DEQ does
not expect any cumulative impacts on wetlands or associated waterbodies.
Wildlife
The Castle Mountains Restoration Project would be located about 15 to 20 miles south of the
Project and outside of the wildlife analysis area, as defined in Section 3.15. Because of the
distance between the two projects, potential cumulative impacts within the wildlife analysis area
are not expected to occur when considered in conjunction with potential impacts from the
restoration project. Cumulative impacts on wildlife species with large home ranges (e.g., grizzly
bear, Canada lynx, wolverine, and big game species) or highly mobile species that may travel
seasonally between the two project areas (e.g., migratory bird species) are possible. The
restoration project would restore some habitat types for wildlife, but the impact and benefit
would vary by species. Given the distance between the projects and the abundant suitable habitat
for wildlife species in the area, cumulative impacts are expected to be minimal on these species.
Small mammals, upland game birds, reptiles, and amphibians are unlikely to migrate between the
two areas and are not expected to be impacted. In addition, given that the cumulative impacts on
transportation activities described above are expected to be minimal at most, the cumulative
impacts on potential wildlife-vehicle collisions or avoidance behavior are also expected to be
minimal.
Aquatic Biology
The Castle Mountains Restoration Project would be located about 15 to 20 miles south of the
Project and would be outside of the aquatic biology assessment area, as defined in Section 3.16.
Secondary impacts of this project (i.e., impacts to fisheries) are not expected. Because the Project
and the Castle Mountains Restoration Project do not share aquatic habitat that could potentially
be impacted by both projects, DEQ does not expect any cumulative impacts on fisheries between
these two projects.
4.2.2.3.

Portable Aggregate Crushing and Screening Operation in Great Falls, Cascade
County

The portable aggregate crushing and screening operation will be located within a gravel pit in
Belt, Montana, about 40 miles north of the Proposed Action along U.S. Route 89. This operation
will be owned by and operated in Cascade County. The equipment will be used to crush and sort
gravel and sand materials used for construction. Material is fed through a primary and secondary
crusher; after separations, materials are stored in load out piles (DEQ 2017b).
February 2020

4-11

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 4
Cumulative, Unavoidable, Irreversible and Irretrievable, and
Secondary Impacts and Regulatory Restrictions

Air Quality
The Cascade County aggregate crushing, screening, and storage facility is subject to a number of
federal and state regulations to curb particulate emissions and reduce the potential for cumulative
impacts. As examples, the crusher is not to exhibit an opacity (a measure of the portion of natural
light obscured by airborne dust) in excess of 12 percent (40 CFR 60, Subpart OOO), and other
equipment sources are to not exhibit opacity of 20 percent or greater (ARM 17.8.304). The
facility is prohibited from operating more than two crushers and two screeners at a time. Further,
state regulations require the operation of water sprays and implementation of reasonable
precautions on unpaved roads and parking lots to control airborne particulate matter
(ARM 17.8.308 and ARM 17.8.752). The dust mitigation measures and resulting low rate of
daily and annual emissions indicate that there is at most a minor contribution to air quality
cumulative impacts. Further, the facility in Great Falls is located about 40 miles from the Project
site, so there is no potential for cumulative air quality impacts when considered in combination
with each other.
Groundwater Hydrology
Portable Aggregate Crushing and Screening Operation would be located about 40 miles north of
the Project and outside of the hydrogeology RSA, as defined in Section 3.4. Because the Project
and the aggregate crushing operations are located about 40 miles apart and in different
watersheds, DEQ does not expect any cumulative impacts on groundwater hydrology.
Surface Water Hydrology
The Portable Aggregate Crushing and Screening Operation will be located about 40 miles north
of the project and outside the surface water assessment area, as defined in Section 3.5. Because
the Project and the aggregate crushing operations are located about 40 miles apart and in
different watersheds, DEQ does not expect any cumulative impacts on surface water hydrology
(quantity or quality).
Transportation
Aggregate equipment would be moved as needed within Cascade County, north of Meagher
County, and would initially be operated within the gravel pit. Traffic impacts would be limited to
travel by employees who would operate the equipment. Although some aggregate equipment
could travel to Meagher County, most activity would be on roads north of the Proposed Action,
which are not anticipated to handle substantial traffic volume associated with the Proposed
Action. Accordingly, the Portable Aggregate Crushing and Screening Operation would have no
cumulative impacts on road transportation when combined with the Proposed Action.
Vegetation
The portable aggregate crushing and screening operations would be located about 40 miles north
of the Project and outside of the vegetation and T&E analysis area, as defined in Section 3.13.
Because the Project and the aggregate crushing operations are located about 40 miles apart, DEQ
does not expect any cumulative impacts on vegetation.
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Wetlands
The portable aggregate crushing and screening operation would be located about 40 miles north
of the Project and outside of the wetlands assessment area, as defined in Section 3.14. Because
the Project and the aggregate crushing operations are about 40 miles apart and in different
watersheds, DEQ does not expect any cumulative impacts on wetlands or associated
waterbodies.
Wildlife
The portable aggregate crushing and screening operation would be located about 40 miles north
of the Project and outside of the wildlife analysis area, as defined in Section 3.15. Cumulative
impacts on wildlife species with large home ranges (e.g., grizzly bear, Canada lynx, wolverine,
and big game species) or highly mobile species that may travel seasonally between the two
project areas (e.g., migratory bird species) are possible. Given the distance between the projects,
the limited species traveling between these two project areas, and the abundant suitable habitat
for wildlife species in the areas, cumulative impacts are expected to be minimal.
Aquatic Biology
The portable aggregate crushing and screening operation would be located about 40 miles north
of the Project and outside of the aquatic biology assessment area, as defined in Section 3.16.
Because the Project and the aggregate crushing operations do not share aquatic habitat that could
potentially be impacted by both projects, DEQ does not expect any cumulative impact on
fisheries between these two projects.

4.3. UNAVOIDABLE ADVERSE IMPACTS
Unavoidable adverse impacts are discussed below for each resource where they were identified
during the impact evaluation described in Chapter 3, Affected Environment and Environmental
Consequences. Unavoidable adverse impacts were not identified for the remaining resources
evaluated in Chapter 3.

4.3.1.

Groundwater Hydrology

Dewatering associated with the proposed underground mine operations would cause lowering of
groundwater levels and some loss of base flow in the streams near the mine during mining and
for some years after the mine is closed. Disposal of treated water to the alluvial UIG would
partially offset the impacts from dewatering. Mine-related water discharged to the alluvial UIG
would be treated and required to meet water quality standards and non-degradation criteria prior
to discharge. Impacts on base flow in nearby streams, primarily Sheep Creek and Coon Creek, as
a result of mine dewatering is expected to be negligible. These impacts are unavoidable, except
under the No Action Alternative.

4.3.2.

Vegetation

Unavoidable adverse impacts related to vegetation would include disturbance to vegetation
communities through clearing, filling, and construction activities. Upon reclamation and closure,
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all affected areas would be regraded and revegetated to vegetation communities with comparable
stability and utility as the original conditions, but the impacts would be unavoidable in the
short term.

4.3.3.

Wetlands

There would be unavoidable adverse impacts related to wetlands within the Project area through
filling or excavation activities. Construction of access roads, service roads, the wet well, and the
CTF would result in approximately 0.85 acre of permanently impacted wetlands from fill and
dredging activities. The Proponent has obtained approval to impact the above wetlands via both a
USACE Section 404 Permit and a DEQ Section 401 Water Quality Certification
(Permit # NOW-2013-1385-MTH and MT4011018, respectively). As a condition of the USACE
Permit, and before impact to the site wetlands can occur, the Proponent would be required to
purchase 1.3 acres of advanced or pre-certified wetland credits or purchase 0.85 acre of certified
wetland credits from the ILF program. If an ILF is not a viable option for mitigation, then the
Proponent would be required to address compensatory mitigation requirements through a
permittee-responsible mitigation to the satisfaction of the USACE.

4.3.4.

Wildlife

Unavoidable adverse impacts related to the wildlife analysis would primarily include habitat
removal. Terrestrial wildlife habitat would be removed as a result of constructing the Project and
would not be reclaimed to a similar functionality and value for several years. Grassland and
shrubland communities reclaimed on various Project feature areas would be available for wildlife
use within three to five growing seasons, offering a similar level of habitat as currently exists.
However, forest communities could take decades to provide a similar habitat structure to premining conditions. Additionally, noise from construction, operations, and reclamation activities
would be unavoidable and would likely affect wildlife within 1 to 2 miles of the Project.

4.3.5.

Aquatic Biology

Unavoidable adverse impacts related to aquatic biology would include disturbance to aquatic
communities due to changes in the hydrology of streams and water quality and loss of aquatic
habitat. As stated in Section 4.3.1, Groundwater Hydrology, dewatering associated with the
proposed underground mine operations would cause some loss of base flow in the streams near
the mine during mining and for some years after the mine is closed. Changes in water quantity
would impact aquatic life in the Project area with most of the impacts limited to the aquatic life
in Coon Creek (defined as AES type D001 - Headwater Stream System), which is projected to be
reduced by approximately 70 percent of the steady state base flow observed in the stream during
operations due to mine dewatering. As stated in the environmental consequences subsection of
Section 3.16.3, Aquatic Biology, in order to mitigate this predicted impact, water from the
NCWR would be pumped into the headwaters of Coon Creek to augment flows within
15 percent of the average monthly flow (Hydrometrics, Inc. 2018).
Construction of the mine access road crossings of Brush and Little Sheep Creek would
permanently impact 0.1 acre of riparian wetlands and 154 feet of streams. These construction
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activities could directly impact areas that aquatic life use for food, shelter, and nursery areas as
well as potentially introduce sediment into the streams, which could affect aquatic life,
particularly fish that are resident or spawn in the area. BMPs would be implemented to reduce
impacts on these features, including the use of half-culverts spanning the channels of Brush
Creek and Little Sheep Creek where the main access road intersects them, and the use of a
directional utility installation drill to avoid impacts during the installation of underground
pipelines.
Impacts on water quality from surface runoff and construction activities would not extend out of
the immediate area (see Section 3.5, Surface Water Hydrology). However, increased
sedimentation in the streams due to runoff or construction activities could cause some aquatic
life, such as fish, to move to areas of the creeks with more favorable habitat conditions. To
reduce the volume of contact storm water runoff in the disturbance area, storm water control and
management BMPs would be implemented as required for the Storm Water Pollution Prevention
Plan. BMPs are provided in the MOP Application (Tintina 2017) and include the construction of
surface water diversion ditches to convey the non-contact water around the Project facilities.

4.4. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES
MEPA requires a detailed statement on any irreversible and irretrievable commitments of
resources that would be involved in the proposed action if it is implemented
(§ 75-1-201(b)(iv)(F), MCA). Irreversible resource commitments generally refers to impacts on
or a permanent loss of a resource, including land, air, water, and energy, that cannot be recovered
or reversed. Examples include the loss of cultural resources, or conversion of wetlands to another
use. Irreversible commitments are usually permanent, or at least persist for a long time.
Irretrievable resource commitments involve a temporary loss of the resource or loss in its value
such as a temporary loss of vegetation while the land is being used for another purpose. The loss
of habitat during this period is irretrievable, but the loss of the resource is not irreversible.
Irreversible or irretrievable commitments of resources are described below for those resources
where they were identified during the impact evaluation described in Chapter 3, Affected
Environment and Environmental Consequences. Irreversible or irretrievable commitments of
resources were not identified for the remaining resources.

4.4.1.

Vegetation

Irretrievable impacts on vegetation could include the temporary loss of vegetation communities
during construction and operations. Although this loss of vegetation would be temporary and
reversible (upon reclamation and closure), it would take decades to re-establish relatively mature
trees.

4.4.2.

Wetlands

There would be an irreversible impact related to wetlands within the Project area through filling
or excavation activities. Construction of access roads, service roads, and the CTF would result in
approximately 1 acre of permanently impacted wetlands from fill and dredging activities, and
would convert the wetlands there to a different use.
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Wildlife

Irreversible impacts on wildlife could include direct mortality from wildlife-vehicle collisions.
The increase in traffic in the Project area could increase the risk of direct mortality for small
species to big game animals.
Irretrievable impacts on wildlife could include the temporary loss of habitat during construction
and operations. Although this loss of habitat would be reversible and temporary (i.e., it would be
revegetated during the reclamation phase), it would take decades to re-establish the habitat
created by relatively mature trees.

4.4.4. Aquatic Biology
There would be an irreversible impact related to aquatic habitat within the Project area through
construction activities. Construction of the mine access road crossings of Brush and Little Sheep
Creek would permanently impact 0.1 acre of riparian wetlands and 154 feet of streams from the
construction of culverts.

4.5. REGULATORY RESTRICTIONS
MEPA requires an evaluation of regulatory impacts proposed to be imposed on the use of private
property, including whether alternatives that reduce, minimize, or eliminate the regulation of
private property rights have been analyzed (§ 75-1-201(1)(b)(iv)(D), MCA). This includes
alternatives and mitigation measures that are designed to protect environmental, cultural, visual,
and social resources, but may also add to the cost of the project. Alternatives and mitigation
measures designed to meet minimum environmental standards specifically required by state or
federal laws or consented to by the Proponent are excluded from evaluation under the
Implementing Guidelines for § 75-1-201(1)(b)(iv)(D), MCA.
The Proponent needs DEQ approval of its proposed operating and reclamation plans prior to
exercising its private property right to conduct the mining proposed in its MOP Application.
DEQ has identified the AMA as its Preferred Alternative. The AMA is designed to make the
Project meet the minimum environmental standard. Any addition mitigation measures have
either been proposed by or agreed to by the Proponent. Thus, selection of the AMA should not
constitute a compensable taking of private property.
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5. COMPARISON OF ALTERNATIVES
This chapter compares the impacts of each of the alternatives to resources. Impacts to each
resource by alternative are detailed in the Environmental Consequences sections of Chapter 3.
Table 5-1 summarizes the potential impacts of each alternative for each resource.

5.1. COMPARISON OF ALTERNATIVES
Chapter 2 provides a detailed description of the No Action Alternative, the Proposed Action, and
the Agency Modified Alternative (AMA); a summary is provided here for reference.

5.1.1. 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 the MMRA, an MPDES Permit, or an Air Quality
Permit. The Proponent would not be able to construct and operate the proposed mine. Land
within the Project site would remain largely as it is today (see Affected Environment sections of
Chapter 3), with the exception of potential exploration activities. Impacts of the No Action
Alternative would be limited to the current land use activities associated with cattle grazing and
hay production, and the potential continuation of exploration activities conducted by the
Proponent under its Exploration License No. 00710.

5.1.2. Proposed Action
The Proposed Action is described in detail in Section 2.2 of this EIS, and summarized here with
a focus on Project details relevant to proposed changes associated with the AMA.
The Proponent intends to construct, operate, and reclaim a new underground copper mine over
19 years and thereafter monitor and close the site. Project construction would occur in Mine
Years 0 through 2; Project operations (active mining) would occur in Mine Years 3 through 15.
Tailings 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. These cemented paste tailings would be piped either to the underground
mine to backfill workings or to a double-lined tailings basin called the CTF. During operations,
all water would be routed to the WTP for treatment. The treated water would then either be
routed to the Sheep Creek alluvial UIG or TWSP, or used in the internal mine processes.
Project reclamation and closure would occur in Mine Years 16 through 19. Closure and
reclamation would focus on removal of surface infrastructure and exposed liner systems,
covering exposed tailings, and revegetation of the site. Mine closure would include the continued
backfilling of all underground mined-out stopes and some primary and secondary access drifts
with fine-grained, low permeability, cemented paste tailings. The decline, access ramps, and
ventilation shafts would not be backfilled. Mine workings would be sequentially flooded at
closure. Prior to the final flooding in 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,
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pumped, and treated as necessary, and the rinsing process would be performed repeatedly for a
particular segment of the mine. The zone would then be flooded with groundwater and a
hydraulic barrier would be installed. In all, 14 hydraulic barriers would be installed in the
underground workings. The primary purpose of the hydraulic barriers is to segment the mine
workings based upon sulfide content to facilitate rinsing and improve water management. The
Proponent would continue to treat water until groundwater non-degradation criteria are attained.
Impacts of the Proposed Action on each resource are presented in Table 5-1.

5.1.3. Agency Modified Alternative: Additional Backfill of Mine Workings
The AMA is described in detail in Section 2.3 of the EIS, and is summarized here. The AMA
includes all elements from the Proposed Action with one replacement component: backfilling
additional mine voids as part of mine closure, as compared to the Proposed Action. The AMA
was proposed by DEQ to further reduce the potential for groundwater mixing between upper and
lower aquifers, and further reduce potential groundwater contamination from exposed
underground mine surfaces at closure compared to the Proposed Action.
The AMA proposes to backfill the decline, access ramps, ventilation shafts, and all mine voids in
the USZ and LSZ 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. Hydraulic barriers would be used to separate the backfilled and open areas of the
access decline. The AMA would result in extended production of cemented tailings, as well as a
small increase in truck traffic.
The potential environmental and social impacts of the AMA are evaluated for each resource in
Chapter 3, and are summarized in Table 5-1. The AMA is expected to have the same impacts to
each resource as the Proposed Action, with the following exceptions:
•

Air Quality: 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 are likely to
have little impact on the air quality resource.

•

Surface Water and Aquatic Biology: Additional backfill of the mine workings would
potentially reduce impacts to base flow in Coon Creek.

•

Transportation: Additional backfilling associated with the AMA would marginally increase
truck traffic compared to the Proposed Action over a 4-year period. These additional trips
would not meaningfully change the traffic impacts described for the Proposed Action.

•

Wildlife: There would potentially be a slight increase in mortalities due to more vehicle
traffic onsite associated with additional backfilling. Fencing around the facilities would
exclude large mammals from this impact, but birds and small mammals could still be
impacted (low likelihood).

•

Groundwater Quality: Backfilling would further reduce the potential for groundwater mixing
between upper and lower aquifers, and further reduce potential groundwater contamination
from exposed underground mine surfaces at closure compared to the Proposed Action.
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Table 5-1
Comparison of Project Impacts by Alternative
Resource Area / Impact a
Air Quality

No Action Alternative

Ambient Air Quality
Standards

No change from current condition.

Regional Haze/Visibility

No change from current condition.

Chemical Deposition

No change from current condition.

Cultural/Tribal/Historic Resources
Historic properties have been impacted by subsurface
archaeological testing and Project-related, ground-disturbing
Historic Properties
activities. Additional mitigation would not occur under the No
Action Alternative.
Groundwater Hydrology

Groundwater Quantity

Groundwater Quality

No change from current condition.

No change from current condition.

Proposed Action

Predicted impacts for criteria pollutants at all offsite locations comply with healthbased Montana and federal primary standards, which are protective of ambient air
quality.
Project emissions of haze precursor pollutants are sufficiently below regulatory
thresholds to not warrant evaluation of haze/visibility impacts.
Predicted impacts from Project emissions comply with Montana and federal
secondary air standards, which are protective with respect to chemical deposition
impacts.

Agency Modified Alternative
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.
Same as Proposed Action.
Same as Proposed Action.

Historic properties have been impacted by subsurface archaeological testing and
Project-related, ground-disturbing activities. Historic properties would be avoided or Same as Proposed Action.
would be mitigated with a SHPO-approved treatment plan.

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.
The contact groundwater from post-mine voids b would migrate via shallow bedrock
toward discharge zones mixing with non-contact groundwater; transport of
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.

Backfilling would further reduce the potential for
groundwater mixing between upper and lower aquifers, and
further reduce potential groundwater contamination from
exposed underground mine surfaces at closure compared to
the Proposed Action.

Surface Water Hydrology
Runoff Surface
Disturbance

No change from current condition.

Stream Flows

No change from current condition.
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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
Same as Proposed Action.
wetland features would be impacted through surface disturbance during
construction.
Diversion of water to the NCWR falls within existing leased water rights along
Same as Proposed Action.
Sheep Creek (pending review and approval by the DNRC).
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. Pending
Same as Proposed Action.
approval by the DNRC, this 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.
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No Action Alternative

No change from current condition.

Proposed Action
Agency Modified Alternative
Process water discharged to surface waters via UIG would be treated and therefore
not impact water quality in Sheep Creek. The contact groundwater from post-mine
voids would migrate via shallow bedrock toward discharge zones mixing with nonSame as Proposed Action.
contact groundwater; transport of chemicals dissolved in contact groundwater would
be retarded by process of adsorption; groundwater discharging to Sheep Creek
would not affect its water quality.

Land Use and Recreation
Existing Land Use

No change from current condition.

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.

Population Increase

No change from current condition.

A total of 311 acres of existing land use would be impacted, which would be
Same as Proposed Action.
reclaimed back to existing uses after mine closure (i.e., 19 years).
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 Same as Proposed Action.
fishing or boating would occur from surface water.
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
Same as Proposed Action.
opportunities, it is not expected that mine employee recreational resources use
would significantly deprive other regional recreationists from enjoying the same
resources.

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, Same as Proposed Action.
local in scope, and partially reversible. Impacts to visual resources after reclamation
would be long term, medium frequency, and local in scope.

Socioeconomics
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.
Population Increase

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

Employment, Income, and No change from current condition. Current employment, income
Tax Revenues
and tax revenues trends would continue.
Soils

Soil Loss
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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.

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 inmigrating 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.
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.

Same as Proposed Action.

Potential adverse impact expected. 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 563,692 cubic yards would be salvaged and stockpiled long-term, Same as Proposed Action.
and approximately 304,773 cubic yards of soils would be temporarily stored and
replaced on site.
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Physical, Biological, and
Chemical Characteristics

Reclamation Impacts

Noise
Sound Levels at
Residential Receptors
Sound Levels at
Recreational Receptors

No Action Alternative
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.

No change from current condition.

No change from current condition.

No change from current condition.
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Proposed Action

Agency Modified Alternative

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 Same as Proposed Action.
expected from Project construction or operations.
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 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 longterm storage of soil.
Construction, operation, and mine closure could result in some audible noise at
nearby residential receptors.
Noise from construction and operations would not likely be audible at the Smith
River. However, temporary blasting associated with mine construction could result
in some audible noise at nearby recreational receptors in the Smith River area. If
audible, it would be below DEQ’s noise threshold for noise sensitive areas.

Same as Proposed Action.

Same as Proposed Action.

Transportation

Traffic Congestion

No change from current condition.

Road Safety

No change from current condition.

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
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. NonProject drivers are likely to be already accustomed to varying road and weather
conditions, as well as the presence of heavy truck traffic on analysis area roads.
Proponent-recommended road and intersection improvements would further
minimize impacts on road safety.

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
meaningfully change the traffic impacts described for the
Proposed Action.

Vegetation
Vegetation

Ongoing exploration and ranching activities may disturb vegetation A total of 311 acres of vegetation would be disturbed, which would be reclaimed
within the Project area.
after mine closure (i.e., 19 years). No impacts to T&E species.

Same as Proposed Action.

A total of 0.85 acre of permanent direct impacts to wetlands would occur due to
access/service roads, CTF, and the wet well for the Sheep Creek water diversion.
Negligible and temporary secondary impacts to small, isolated, non-jurisdictional
wetlands due to hydrology changes. No secondary impacts expected due to
fragmentation or water quality.

Same as Proposed Action.

Wetlands
Wetland Fill, Hydrology,
and Quality

Ongoing ranching activities may slightly disturb wetlands within
the Project area.

Wildlife
Habitat
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Continued exploration activities and agricultural use of Project site A total of 311 acres of habitat removal, to be reclaimed after mine closure
could affect habitat.
(i.e., 19 years).
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No Action Alternative

Direct Mortalities

Ongoing potential for wildlife-vehicle collisions due to private
recreational and agricultural use of the land.

Displacement

Wildlife occasionally disrupted by exploration activities or
recreational use.

Water Quality and Quantity No change from current condition.

Proposed Action

Agency Modified Alternative
Potential increased adverse impact compared to Proposed
Low likelihood of wildlife-vehicle collision for T&E species. Medium likelihood for Action. Potentially a slight increase in mortalities as more
big game species and other species of concern. No population-level impacts
vehicle traffic onsite associated with additional backfilling.
anticipated.
Fencing would limit potential impacts to birds and small
mammals.
Wildlife likely disrupted within 1 to 2 miles of the Project throughout the life of the
Same as Proposed Action.
mine.
Process water discharged to surface waters via the UIG would be treated to avoid
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.

Aquatic Biology
Stream Crossings and
Sedimentation

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

Water Quantity

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

NCWR Wet Well and Pipe No change from current condition.

Water Quality

No change from current condition.

Thermal Impacts

No change from current condition.

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.
Aquatic 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.
Aquatic 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 cfs); degradation of shoreline
and riparian habitats; and alteration of aquatic community structure and diversity.
Process water discharged to surface waters via the UIG would be treated to avoid
impacts to wildlife.
As part of mine operations, the Proponent anticipates discharging water seasonally
from the WTP and/or TWSP via the UIG, which would discharge to a segment of
Sheep Creek after mixing with an alluvial groundwater system. The discharge would
be governed by an MPDES permit. Montana administrative rules applicable to B1
classified streams such as Sheep Creek restrict temperature changes to a 1 ℉
maximum increase above naturally occurring water temperatures, and a 2 ℉
decrease below naturally occurring water temperatures. Under these requirements,
impacts to aquatic life are not anticipated.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

Same as Proposed Action.

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:
a 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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Impacts to groundwater quantity and quality would be similar under the AMA, yet the AMA
would have potential benefits over the Proposed Action. 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. As such, backfilling would
further reduce the potential for groundwater mixing between upper and lower aquifers, and
further reduce potential groundwater contamination from exposed underground mine surfaces at
closure compared to the Proposed Action. As described in Section 3.4.3.3 of this EIS
(Groundwater Environmental Consequences), it is unlikely that the mine would affect shallow
groundwater quality or Sheep Creek surface water quality regardless of whether the access
tunnels/shafts were backfilled, plugged, or left completely open.
In summary, the AMA would be expected to have only a negligible (if any) impact compared to
the Proposed Action, with some potential benefits to groundwater (Table 5-1).
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6. CONSULTATION AND COORDINATION
MEPA requires DEQ to consult with and obtain comments from (1) any state agency that has
jurisdiction by law or special expertise with respect to environmental or human resources that
could be directly impacted by the Project and (2) any Montana local government that could be
directly impacted by the Project (§ 7-12-1103, MCA). The responsible state official shall also
consult with and obtain comments from Montana state agencies with respect to regulation of
private property involved.
Consultation and coordination took place prior to and during the formal scoping period, as well
as during EIS preparation. Consultation occurred in person as well as through email and phone
communication. DEQ consulted the following federal, state, and local agencies during the
development of this EIS (see Table 6-1).
The names of individuals and organizations contacted during the development of the MEPA
document are available upon request from DEQ.
Table 6-1
Agencies Consulted
State of Montana and Federal
Agencies

Tribal Governments

• Montana Department of Commerce • Blackfeet Nation
• Montana Department of Natural
Resources and Conservation
• Montana Department of
Transportation
• Montana Fish, Wildlife & Parks
• Montana State Historic
Preservation Office
• U.S. Forest Service
• U.S. Army Corps of Engineers

February 2020

• Chippewa Cree Tribe
• Confederated Salish & Kootenai
Tribes
• Crow Nation
• Fort Belknap Assiniboine &
Gros Ventre Tribes
• Little Shell Chippewa Tribe
• Northern Cheyenne Tribe
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Counties
• Meagher County

Cities
• City of White
Sulphur
Springs
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7. LIST OF PREPARERS
Name
Role
Department of Environmental Quality

Education
Ph.D., Agricultural Economics
M.S., Economics
B.S., Economics
B.S., Natural Science
A.S., Electronics
B.A., Environmental Science
M.S., Geological Engineering
B.S., Civil/Environmental
Engineering
B.S., Geology
J.D., Attorney
M.S., Civil Engineering
B.S., Chemical Engineering
B.A., Geology
M.S., Geology
B.S., Earth Sciences

Blend, Jeff

Socioeconomics

Brown, JB

Hydrologist

DeVaney, Rainie

MPDES Section Supervisor

Freshman, Charles

Mine Engineer

Hayes, Ed

Staff Attorney

Henrikson, Craig

Air Quality Engineer

Hovda, Betsy

Hydrologist

Jepson, Wayne

Hydrologist

Jones, Craig

MEPA Coordinator
Project Manager

B.A., Political Science

Kenning, Jon

MPDES Bureau Chief

Ph.D., Microbial Ecology
B.A., Biology

Koerth, John
May, Jeff

Soils
Vegetation
Reclamation
MPDES Writer

B.S., Agriculture

A.S. Aquaculture
M.S., Occupational Health and
Industrial Hygiene
Merkel, Julie
Air Quality Section Supervisor
B.S., Forest Management/Forest
Resources Management
M.S., Land Rehabilitation
Hard Rock Supervisor
Rolfes, Herb
B.A., Earth Space Science
EIS Reviewer
A.S., Chemical Engineering
M.S., Geoscience/Geochemistry
Smith, Garrett
Geochemist
B.S., Chemistry
M.A., Archaeology
Strait, James
Archaeologist
B.S., Anthropology
Hard Rock Bureau Chief
Walsh, Dan
B.S., Environmental Engineering
EIS Reviewer
Environmental Resources Management
M.S. Forest Resource Management
Alves, Monte
Cumulative Impacts
and Economics
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Name
Ashenbrenner, Kylie

Role
Public Affairs

Boentje, John

GIS

Carlson, Erik

Project Manager

Cox, Mike

Partner in Charge

De Baere, Bart

Geochemistry

DiNicolantonio, Lisa

Project Controller

Elliott, Amy

Geochemistry and Water
Resources

Enright, Troy
Evans, Cameron

Noise
Surface Water Hydrologist

Farmer, Bob

Air Quality

Fickes, Morriah
Fisher, Michelle

Aquatics and Fisheries
Biologist
Document Production
Technical Editor

Gale, Tyler

Groundwater Hydrologist

Gaspard, Nathan
Hall, Coby
Hiatt, Kris
Huff, Jenifer

Visual Resources
Surface Water Hydrologist
Document Production
Transportation

Kulczycki, Ezra

Geochemist

Main, Doyon

Project Manager
Wildlife Biologist
Engineer

Marinelli, Fred

Groundwater Hydrologist

Martin, Cianne

Document Production

Lisson, Ryan
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Education
Bachelor of Science
M.S., Geographic Information
Systems
B.S. Geography
M.S., Urban and Regional Planning
B.S., Planning
B.S., Geological Engineering
M.Sc., Oceanography
(Geochemistry)
Ph.D., Oceanography
(Geochemistry)
B.S., Environmental Science and
Management
B.Sc., Ecology and Evolutionary
Biology
Ph.D., Aqueous Biogeochemistry
B.S., Environmental Science
B.A.Sc., Civil Engineering
Ph.D., Chemical Engineering
M.S., Chemical Engineering
B.S., Chemical Engineering
B.S., Biology
M.S., Fisheries Science
B.A., Technical Writing
B.A.Sc., Geological Engineering
M.A.Sc., Geological Engineering
(Hydrogeology)
Bachelor of Landscape Architecture
B.Sc., Geoscience (Hydrology)
B.A., English
B.S., Urban and Regional Planning
Ph.D., Geology
M.S., Geology and Geochemistry
B.S., Environmental Geoscience
B.S., Biological Sciences
B.S., Civil Engineering
Ph.D., Civil Engineering
M.S., Hydrology
B.A., Geology
M.S., Environmental Science
B.S., Environmental Science
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Name
Martin, Clory

Role
Socioeconomics

Naghibi, Ali

Surface Water Hydrologist

Parke, Mary

Wastewater

Rutledge, Chris

Senior Reviewer

Rzepecki, Piotr

Groundwater Hydrologist

Shoutis, Levia

Alternatives

Smit, James
Smith, Emily

Aquatics and Fisheries
Biologist
Document Production
Technical Editor

Sussman, Ben

Public Affairs, Transportation

Thornton, Andrea

Soils, Land Use, Recreation

Thyse, DeAnn

Archaeologist

Todorov, Melinda

Aquatics and Fisheries
Biologist

Trippel, Alan

Alternatives

Turner, Garrett

Cumulative Impacts

Widdes, Jason
Williams, Jeff

Graphics
Wetlands, Vegetation

Wilson, Dave

Geotechnical Stability

Wolff, Gareth
Sacrison Engineering

Water Quality

Sacrison, Ralph

Process Engineer
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Education
B.S., Economics
Ph.D., Civil Engineering
(Hydrotechnical)
M.Sc., Civil Engineering (Hydraulic
Structures)
B.Sc., Civil Engineering
Ph.D., Civil Engineering
M.S., Civil Engineering
B.Sc., Biology/Chemistry
M.S., Rangeland Ecosystem Science
B.A., Biology
Ph.D., Geology
M.Sc., Geology and Geography
M.S. Ecology
B.S. Biology
M.S. Aquatic Biology
B.S. Biology
B.A., Journalism
M.S., City and Regional Planning
B.S., Technology and Society
B.A., Environmental Geology and
Environmental Studies
M.A., Anthropology
B.A., Anthropology
M.Sc., Aquatic Ecology
B.S., Biology
M.S., Geology
B.S., Geology
M.S. Natural Resources
Management
B.S. Biology
Diploma, Graphic Design
B.S., Biology
M.S., Civil Engineering
B.S., Geological Engineering
B.S., Geological Sciences
M.S., Mining Engineering
B.A., Geology
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8. RESPONSE TO COMMENTS
8.1. DRAFT EIS COMMENT PERIOD
The 60-day comment period on the Draft EIS started March 11, 2019, and ended May 10, 2019.
During that time, DEQ received comments at the public meetings, by regular mail, and by
electronic mail. This chapter presents a compilation of all substantive comments received as
described below. Substantive comments pertained to the analysis and contained information or
suggestions to be carried forward into the Final EIS. 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.

8.2. COMMENT RESPONSES
Written responses to substantive comments with specific questions or concerns related to the
content of the Draft EIS are shown below. Many comments resulted in modifications to the EIS
as reflected in the Final EIS. Substantive comments were organized into broad themes to respond
to multiple comments received on the topic. Additional comments beyond these themes (and
responses to them) are captured in Section 8.2.2, Draft EIS Comment Response Matrix.

8.2.1. Consolidated Responses to Comments on the Draft EIS
The consolidated responses presented below were grouped by broad themes. See Table 8.2-1 for
a list of the consolidated response topics, and the sections below for the responses to them.
Table 8.2-1
Issue Codes for Consolidated Responses to Comments on the Draft EIS
Code

Issue

ALT-1

Concerns Regarding Alternatives Screening Process and Dismissal Rationale

ALT-2

Concerns Regarding Elevating the CTF Above the Water Table

ALT-3

Concerns Regarding Alternative CTF Locations

ALT-4

Concerns Regarding De-Pyritization of Tailings

AQ-1

Concerns Regarding Impacts on Aquatic Life in Sheep Creek

AQ-2

Concerns Regarding Characterization of Aquatic Life in Sheep Creek

AQ-3

Concerns Regarding Fish Tissue Analysis

AQ-4

Concerns Regarding Increases in Temperature to Sheep Creek

CUM-1

Concerns Regarding Cumulative Effects Due to Expansion of the Project

CUM-2

Concerns Regarding Analysis of Additional Projects in Cumulative Assessment

CUM-3

Concerns Regarding Cumulative Effects Beyond the Sheep Creek Watershed

FIN-1

Concerns Regarding Bonding and Protection for Taxpayers

MEPA-1

Concerns Regarding Public Comment Periods

February 2020

8-1

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 8
Response to Comments

Code

Issue

MEPA-2

Concerns Regarding Climate Change

MEPA-3

Concerns Regarding Changes to the Project

PD-1

Concerns Regarding Tailings Storage Facility Design Documents

PD-2

Concerns Regarding Examples of Proposed Technology

PD-3

Concerns Regarding Failure Scenarios and Catastrophic Events

PD-4

Concerns Regarding Liner and Pipeline Performance

PD-5

Concerns Regarding Cement Breakdown Due to Acid Formation

WAT-1

Concerns Regarding Hydrogeological Model and Underestimation of Groundwater Inflows

WAT-2

Concerns Regarding Impacts on Surface Water Resources in The Project Area

WAT-3

Concerns Regarding Fracturing Resulting from Blasting

WAT-4

Concerns Regarding Sheep Creek Dewatering

WAT-5

Concerns Regarding Potential Thermal Effects on Water Resources and Ecosystems

Consolidated Response ALT-1
Concerns Regarding Alternatives Screening Process and Dismissal Rationale
DEQ received comments from the public expressing confusion about the process of screening
alternatives for the Project, including suggestions from the public scoping period.
There was a rigorous screening process to assess potential ideas and alternatives, per the
following criteria: meeting Project purpose and need and technical feasibility. Section 2.3.2,
Alternatives Considered but Dismissed from Detailed Analysis, of the Final EIS (which was
Section 2.4 of the Draft EIS) discusses alternatives that were considered for the Project, but were
dismissed from detailed analysis. Subsequent sections discuss the rationale for dismissing the
12 alternatives proposed during scoping, including whether or not they would have
environmental benefits over the Proposed Action. Text regarding the screening process and
potential environmental benefits was reviewed to confirm it was sufficiently clear to the reader.
Additional text was added to Section 2.3, Alternatives to the No Action and Proposed Action
Alternatives, of the Final EIS.
Consolidated Response ALT-2
Concerns Regarding Elevating the CTF Above the Water Table
DEQ received comments from the public asking why the CTF could not be built above the water
table so there would be no interaction between potential seepage from the liner and water table.
Appendix B and Section 2.3.2.7, Elevate the CTF above the Water Table, of the EIS describe
why elevating the CTF above the water table was dismissed. In summary, there would be no net
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
February 2020

8-2

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 8
Response to Comments

are considered diversions, not removals from or degradation to, the overall baseline water
system. As designed, the CTF underdrain would lower the water table such that there would be
no groundwater pressure against the CTF liner. Therefore, potential impacts on groundwater
would not necessarily be reduced by raising the elevation of the CTF. 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 U.S. Highway 89. As such, the Draft EIS dismissed this as a potential
alternative.
Consolidated Response ALT-3
Concerns Regarding Alternative CTF Locations
The public proposed using alternative locations for the CTF.
The “Tailings Management Alternative Evaluation” (Geomin Resources, Inc. 2016), which is
included as Appendix Q of the MOP Application (Tintina 2017a), presented and analyzed four
potential locations for the CTF. (1) The West Impoundment location would be a short valley to
the west of the other Project facilities, and it would be in a different drainage basin than other
facilities. Within that drainage, the location of Black Butte Creek would limit the extent of the
West Impoundment footprint, so the facility would only provide a fraction of the tailings storage
capacity necessary for the Project. This site would have limited expansion capacity, requiring
additional extensive excavation. As such, it would not achieve the purpose and need of the
Project and was dismissed by DEQ. (2) The Central Impoundment location would provide
adequate storage capacity for the Project, and it would require a disturbance footprint of
97.7 acres, the relocation of a county road, a tailings discharge pipeline length of 0.93 mile, and
approximately 6.56 acres of disturbance to wetlands. (3) The East Impoundment location would
provide similar storage capacity as the Central Impoundment site, but it would require a larger
disturbance footprint of 128.9 acres, a tailings discharge pipeline length of 1.43 miles, and
approximately 11.05 acres of disturbance to wetlands. (4) The fourth potential CTF location
would provide adequate storage capacity for the Project, but it would require a smaller
disturbance footprint of 87.7 acres, a tailings discharge pipeline length of 0.87 mile, and
approximately 0.71 acre of disturbance to wetlands.
Regarding an alternative CTF design with a less steep embankment slope, a review of DEQ’s
deficiency questions clarifies that the intent of considering a less steep slope was not to improve
embankment stability, but rather to better blend the feature with natural landforms in the area,
which tend to have slopes less steep than 2.5:1. DEQ did not pursue this as an alternative
because the larger embankment would require more excavation to provide construction material,
would disturb more land than the Proposed Action, and would impact more wetlands.
Embankment failure due to the proposed design was not an issue. The alternative was not
considered further due to the greater impacts it would have to other resources.
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Based on the analysis of these alternative designs, the Central and East Impoundments were
considered to have greater environmental impacts. DEQ concluded that the fourth CTF location,
which was selected for the Proposed Action, would result in the least environmental impacts,
particularly to wetlands. Therefore, the alternative impoundment locations were dismissed and
not carried forward for further detailed analysis.
Consolidated Response ALT-4
Concerns Regarding De-Pyritization of Tailings
DEQ received comments asserting that full sulfide separation (i.e., de-pyritization) of tailings
would be environmentally beneficial.
Appendix C and Section 2.3.2.8, Separate Sulfide Prior to Tailings Disposal, of the EIS discuss
the consideration of full sulfide separation (de-pyritization) of tailings prior to disposal. This
concept was screened through the process defined in Consolidated Response ALT-1 and Section
2.3, Alternatives to the No Action and Proposed Action Alternatives, of the EIS, but was
ultimately dismissed as an Alternative Considered but Dismissed from Detailed Analysis. There
is no net environmental benefit to full sulfide mineral separation prior to tailings disposal when
compared to the Proposed Action. The appendix and EIS indicate 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.
The tailings de-pyritization process would generate a larger volume of non-Potentially Acid
Generating (nPAG) tailings and a smaller fraction of Potentially Acid Generating (PAG)
concentrated sulfides, the latter corresponding to a potentially more hazardous pyritic sulfiderich waste stream in comparison to either the remaining tailings or the Proposed Action. The
suitability of placing a concentrated (95 percent) pyrite tailing stream underground as either
unconsolidated tailings or cemented tailings was not specifically tested as the environmental
risks and potential impacts produced by creating a separate pyrite concentrate stream were
deemed too significant. De-pyritization also poses a number of technical challenges. For
example, while it might be possible to store and dispose of separated sulfide concentrate waste
underground in the backfilled tailings, it may not be possible to use them as cemented structural
support backfill because of the almost 100 percent pyrite character of the material. It would also
be possible to store this material aboveground in the CTF, but either storage option would result
in potentially greater environmental impacts compared to the disposal of the cemented paste
tailings underground and in the CTF. For example, production of the concentrated pyritic
sulfide-rich waste stream would require the use of considerably more chemicals (e.g., acids,
bases, and organic flotation chemicals). Handling of these materials also requires an additional
new, different, and larger pyrite flotation circuit in the mill, a separate tailing pumping system, a
separate PWP similar in size and volume to the proposed PWP, and potentially a new and
separate storage facility (tailings impoundment) for handling and disposal of the excess pyrite
concentrate that could not be stored underground.
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Only about 45 percent of the total tailings could be physically placed underground as backfill.
Pyrite concentrate may not be feasible to convert into a paste that would set up and provide
adequate ground support in the underground backfill. Full pyrite separation and backfill of
sulfide tailings underground may thus require mining a significant amount of un-mineralized
rock in order to provide room for its storage underground, thereby generating additional amounts
of waste rock (perhaps as much as 7.6 million tons) to be disposed of on the surface.
Whether the sulfide-rich waste would be stored in a surface impoundment, as underground
backfill, or both, additional management strategies would have to be developed for long-term
storage to mitigate oxidation (i.e., acid 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 Project 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. Due to all these factors, an alternative requiring full
pyrite separation was considered but dismissed from detailed analysis.
Consolidated Response AQ-1
Concerns Regarding Impacts on Aquatic Life in Sheep Creek
Several commenters asserted that the proposed Project would impact Sheep Creek aquatic life, as
well as trout spawning that occurs in the tributary, due to changes in water quality or water
quantity.
Sheep Creek and Smith River Baseline Water Quality and Water Quantity
The Smith River is included in DEQ’s 303(d) list of impaired streams for temperature, total
phosphorus, E. coli, substrate alterations, flow, and stream-side littoral vegetative cover.
Agriculture and rangeland grazing are listed as potential sources for those constituents. Nuisance
algae growth has been observed in the Smith River, which may be exacerbated by dynamic
nutrient concentrations (i.e., total nitrogen and phosphorous) and temperature conditions more
favorable for algae growth.
In addition to the aluminum and E. coli impairments occurring in Sheep Creek and aluminum
impairments in Moose Creek (see Section 3.5.2.2, Surface Water Quality, of the EIS), other
tributaries to the Smith River are included in DEQ’s 303(d) list of impaired streams. These
include Beaver Creek (chlorophyll-a, total nitrogen, total phosphorous, sedimentation), Benton
Gulch (E. coli), Camas Creek (E. coli), Elk Creek (total nitrogen), Hound Creek (chlorophyll-a,
total nitrogen), Newlan Creek (E. coli, sedimentation), and Thompson Gulch (total nitrogen,
sedimentation). The agricultural activities, rangeland grazing, grazing in riparian or shoreline
zones, and irrigated crop production that impact surface water quality in the Smith River
watershed are not associated with the Project and are likely to continue in the future.
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As stated in Section 3.4.3.2, Proposed Action: Post-closure Groundwater Quality, the combined
flow rate of potential chemical sources (i.e., contact groundwater) from the Proposed Action is
expected to be less than about 3 gpm. Referring to Figure 3.4-8, the groundwater flow rate in
Ynl A within the mine area is estimated to be about 90 gpm. If 3 gpm of contact groundater were
to completely mix with Ynl A groundwater, and the Ynl A water does not have significant
concentrations of the same solutes found in the contact groundwater, one would expect a
30:1 dilution of the solutes existing in the contact groundwater.
Affected water in the Ynl A would eventually flow into the Sheep Creek alluvium, which has an
estimated groundwater flow rate of 200 gpm. Complete mixing of the chemical source water
with the alluvial groundwater would be expected to dilute the original COCs by a factor of 67.
The alluvial groundwater eventually becomes groundwater discharge to Sheep Creek, which has
a minimum flow rate of 6,700 gpm. Complete mixing of the chemical source water with Sheep
Creek surface water would dilute the original COC concentrations by a factor of 2,200 or more.
Regardless of the above dilution analysis, all parameters in underground mine water post-closure
are predicted to remain within non-degradation limits (i.e., comparable to existing groundwater
quality). Therefore, water of similar quality already flows from the aquifer to adjacent streams
and no changes to surface water quality are projected. Therefore, the Project would not likely
have any direct or secondary impacts on aquatic life in Sheep Creek or further downstream in the
Smith River.
Nuisance Algae
Any elevation in nitrate in surface waters in the Project area may increase blooms of nuisance
algae, which can reduce water quality for other aquatic organisms and may adversely affect fish
or other aquatic life. These impacts would be limited to the immediate area near the source, and
most mobile aquatic life would move to areas with more favorable habitat conditions. Less
mobile aquatic organisms could experience minor impacts in the short term. As part of the
MPDES permitting process, DEQ determined that during maximum discharge to the UIG, the
concentration of total nitrogen in the ditched portion of Coon Creek and in Sheep Creek could
exceed the non-degradation criteria. However, because all water would be collected for treatment
to meet groundwater and surface water non-degradation criteria, the water management plan was
revised to preclude nutrient impact on downgradient water. To avoid seasonal nutrient
exceedances, a TWSP would be in place to store WTP effluent during periods when total
nitrogen exceeds effluent limits, which are applicable from July 1 to September 30. Treated
water from the WTP would be pumped through a 6-inch diameter HDPE pipeline to the TWSP.
During the rest of the calendar year, 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 the WTP effluent and
allow for the blended water to be sampled before being discharged according to the MPDES
permit (Zieg et al. 2018). Total nitrogen would be monitored year-round whenever there is a
discharge to the UIG, per requirements of the MPDES permit. DEQ does not anticipate temperature
impacts on surface water from the Project to exceed the limitations provided in rule ARM
17.30.623 (2)(e) for a B-1 stream. Monitoring of surface water temperature would be required to
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ensure temperature criteria are not exceeded for the Project. In addition, the water temperature in
the NCWR and TWSP would be monitored, if needed, and engineering controls would be used
to help control the temperature of the water that leaves the facilities. This would prevent impacts
on aquatic life in Sheep Creek and downstream. Based on the above, the Proposed Action is
unlikely to contribute to accumulation of nuisance algae (see also Consolidated Response AQ-2,
Aquatic Monitoring).
Trout Fishery
During operations, the temperature of water in the NCWR and TWSP would continuously
change in response to changing ambient air temperatures, solar radiation, evaporation, water
inflows and outflows. On July 25, 2019, the Proponent delivered a technical memorandum
evaluating potential thermal effects resulting from the NCWR discharge (Zieg 2019d). In the
tables attached to the July 25 memorandum, the Proponent calculated monthly average
temperatures of (1) water in the creek (NCWR Inlet Temperature), (2) volumes of water added
to, discharged from, and stored in the NCWR, by month, and (3) the temperature of water
discharged from the NCWR, by month. Water from the NCWR would be discharged, as
necessary to maintain stream flows within required ranges, to Coon Creek (via a UIG), to Black
Butte Creek (via a UIG), and to Sheep Creek (via the Wet Well) (final designs, including volume
and discharge locations, pending review and approval by the DNRC). Discharges to these UIGs
are expected to result in equilibration of water temperatures with ambient ground temperatures
prior to entering surface water; therefore, thermal impacts are not anticipated.
On August 1, 2019, the Proponent delivered a separate memo addressing potential thermal
effects resulting from discharge from the TWSP (Zieg 2019b). Water discharged from the WTP
would be similar to the temperature of groundwater; however, as this water would be stored in
the TWSP during the months of July through September (unless treatment achieves seasonal
non-degradation criteria for nutrients), its temperature would increase during storage. The TWSP
water would then be discharged to the Sheep Creek UIG in subsequent months in combination
with water derived directly from the WTP. From October to February, the average water
temperature leaving the TWSP would be slightly warmer than the average temperature in Sheep
Creek (SW-1) (Zieg 2019a). The Proponent would be bound by legal requirements to not change
the temperature of surface water beyond the range allowed by water quality rules (ARM
17.30.623(2)), so the water temperature in the mixed effluent (TWSP plus WTP) would be
monitored to ensure surface water temperature exceedances are not occurring. Also, the MPDES
permit would require that the discharge could not alter the temperature of groundwater, as
compared to an observation well upgradient of the UIG. If needed, engineering controls would
be used to help control the temperature of water discharged to the Sheep Creek UIG (see
Consolidated Response AQ-4 for descriptions of the engineering controls). This would prevent
impacts on aquatic life and the trout fishery in Sheep Creek and downstream.
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Consolidated Response AQ-2
Concerns Regarding Characterization of Aquatic Life in Sheep Creek
Several commenters asserted that the fish populations and other aquatic life in Sheep Creek and
other local tributaries were not adequately characterized.
Baseline Data
Baseline sampling reaches were established in the Sheep Creek and Little Sheep Creek basins
upstream and downstream of the Project area from 2014 to 2017 (see Figure 3.16-1 of the EIS)
(Stagliano 2018). The survey locations are arranged in consideration of a Before, After, Control
(upstream and offsite reference), and Impact (BACI) (within and downstream) sampling design
(see Table 3.16-1 of the EIS) in relation to proposed mine activity. The BACI sampling design
means that upstream control sites and an offsite reference location are sampled in addition to the
impact sites that are within and downstream of the Project area. This allows the data to be
analyzed using both univariate and multivariate statistical methods between years, streams,
treatments, and stations. Tenderfoot Creek, located north of the Project area and Sheep Creek
watershed, was chosen as the offsite control reach. The creek is a 40-mile-long tributary to the
Smith River that has a total watershed area of 108 square miles. As part of the BACI sampling
design, a biological monitoring plan (Stagliano 2017c) was submitted (see Aquatic
Monitoring below).
Baseline aquatic sampling was completed for 5 years and is ongoing to identify the existing
natural variability and to document the current influence of water quality and other
anthropogenic effects on stream communities and habitat. Seasonal baseline surveys of fish,
macroinvertebrates, periphyton, and stream habitat were conducted on similar dates along the
same designated reaches of Sheep, Little Sheep, and Tenderfoot creeks from 2014 to 2017.
These surveys are summarized in Section 3.16.2, Affected Environment, of the EIS, as
referenced from Stagliano (2015, 2017a, 2018). Seventy-three seasonal fish survey events,
96 macroinvertebrate survey events, and 30 periphyton survey events occurred from 12
established monitoring stream reaches from 2014 to 2017.
Prior to the baseline surveys, no standardized biological sampling or monitoring had been
conducted within the assessment area of Sheep Creek (Stagliano 2018). These baseline aquatic
surveys (Stagliano 2015, 2017a, 2018) were the primary sources used to determine the fish,
macroinvertebrate, and periphyton distribution in the assessment area; however, literature and
database searches were also conducted. The EIS uses some existing tables and figures from the
baseline reports. In response to comments, these tables and figures were reviewed for legibility
and edited, if possible.
In response to comments, the Final EIS was edited to clarify the existing fish population and
redd data, and to include additional fish population and length data from the baseline studies in
Section 3.16.2.3, Fish Communities. Brook trout redds were included in Figure 3.16-6 of the
EIS and were restricted to Little Sheep Creek sites LS.1 and LS.7 in 2016, 2017, and 2018, and
in Moose Creek (MO.1) in 2018. The map was updated to include 2017 and 2018 data as well as

February 2020

8-8

Final Environmental Impact Statement
Black Butte Copper Project

Chapter 8
Response to Comments

the Moose Creek redd counts. No fish were captured at Coon Creek in 2014 or 2015, so this
tributary was only sampled for macroinvertebrates in 2016 and 2017.
Macroinvertebrate sample characteristics and metrics, including number of taxa and
macroinvertebrate density, are listed in Table 3.16-5 of the EIS. This table was compiled from
data in Stagliano (2015 and 2017b), which included fractions for Ephemeroptera, Plecoptera, and
Trichoptera taxa. The methodology was clarified in the Final EIS. Additional data were added to
Section 3.16.2.5, Macroinvertebrate Communities, of the Final EIS in response to comments.
The baseline studies only reported chlorophyll-a levels from Sheep Creek sites sampled by
MDEQ in 2015 (DEQ 2017a). No chlorophyll-a samples were collected by the Proponent in
2017 because benthic algal levels had been low (less than 50 mg/m2, one-third the nuisance level
of 150 mg/m2) at all transects of the stream reaches. Additional chlorophyll-a data were added to
Section 3.16.2.5, Macroinvertebrate Communities, of the Final EIS and are available in the
sources cited in the EIS.
Given that ongoing data collection is using the BACI sampling design and a biological
monitoring plan is being implemented, the 5 years of baseline data included in the Final EIS are
adequate. The sampling techniques over the 5 years of sampling have evolved with FWP
consultation to become more robust and to meet the needs of the Final EIS.
Aquatic Monitoring
Monitoring is discussed in Section 3.16.3.2, Proposed Action, of the EIS. Adequate monitoring
is necessary to verify whether the required mitigations are effective in reducing environmental
impacts on acceptable levels. Aquatic monitoring is outlined in the “Final Aquatic Biological
Monitoring Plan for the Black Butte Copper Project in Sheep Creek Basin in Meagher County,
MT” (Stagliano 2017c). The objective of the biological monitoring plan is to confirm that
aquatic beneficial uses and fisheries are being protected and that non-degradation requirements
(narrative and numeric standards) are being met in the Sheep Creek drainage during mine
construction and operations, and after closure.
Aquatic monitoring would occur annually at 15 established sites, including 5 stations on Sheep
Creek and 1 each on Little Sheep and Coon creeks that are within or downstream of the Project
disturbance boundary lines. Fall-spawning brown and brook trout and spring-spawning rainbow
trout redd counts would be completed for all Sheep and Little Sheep Creek reaches. Population
densities of each salmonid species and size groups captured during the study would be estimated
per unit length of stream, where adequate sample sizes permit. Non-salmonid fish species
collected would be reported as total numbers per electrofishing time, and catch-per-unit effort.
Length−frequency data collected would be analyzed to determine salmonid cohort strength,
catchable size numbers, and whether species are reproducing in or near the stream reaches. These
data would be used to monitor changes. Qualitative benthic chlorophyll-a samples would be
collected annually at each site sampled for periphyton. In addition, two sites on the Smith River,
upstream and downstream of the Sheep Creek confluence, would be quantitatively sampled for
macroinvertebrates to detect any future changes in these communities during Project operations;
these sites have previously been sampled in 2016 and 2017 by the UMOWA (Stagliano 2017d).
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Under the MPDES permit, the Proponent would be required to meet surface water standards for
any water discharge to Sheep Creek. Additionally, MPDES limits require compliance with nondegradation, which sets maximum allowable concentrations in the effluent at only a fraction of
the standard. The MPDES/surface water standards are protective of human health and aquatic
species. Compliance with surface water standards would prevent impacts on aquatic life and
fisheries in Sheep Creek and its tributaries.
The WTP discharge point would be sampled for water quality, including temperature (see
Consolidated Response AQ-4). If stream flow were to be augmented via direct discharge from
the NCWR, the temperature would be monitored, and discharges limited as necessary, to prevent
impacts on aquatic life. In addition, water temperature would be monitored during the spring,
summer, and fall at all surface water and aquatic monitoring stations.
In response to comments, the Final EIS was updated to include additional information on aquatic
monitoring in Section 3.16.3.2, Proposed Action: Required Monitoring.
Consolidated Response AQ-3
Concerns Regarding Fish Tissue Analysis
Several commenters are concerned about the health impacts of metals in fish.
Metals in Fish
Metals in fish are discussed in Section 3.16.2.3, Fish Communities, of the EIS. Prior to the
baseline surveys, no standardized biological sampling or monitoring had been conducted within
the assessment area of Sheep Creek (Stagliano 2018). These baseline aquatic surveys (Stagliano
2015, 2017a, 2018) were the primary sources used to determine the fish distribution in the
assessment area as well as the current exposure to metals.
Currently, there are no state-wide fish consumption advisories for Montana. However, the FWP,
DEQ, and Montana Department of Health and Human Services (FWP et al. 2014) have published
sport fish consumption guidelines with specific guidelines for some waterbodies. No waterbodies
in the Project vicinity or Smith River currently have consumption advisories or specific
guidelines. Results of the baseline whole body metal analysis performed on Rocky Mountain
sculpin and juvenile salmonids in 2016 and 2017 are presented in Table 3.16-4 of the EIS. The
reported values for all metals in the fish tissue are below the impairment threshold for Aquatic
Life Standards (DEQ 2017b). Mercury was not reported at any site at detectable levels in 2016
or 2017.
Baseline fish tissue analysis of aluminum was not reported in the baseline studies; however, it
has been included for the 2018 fish tissue analysis and would be included for all future fish tissue
analyses. Elevated levels of aluminum can affect some species’ ability to regulate ions and can
inhibit respiratory functions. During the baseline studies, dissolved aluminum concentrations
often exceeded the chronic aquatic criterion of 0.087 mg/L during periods of high runoff in
Sheep Creek (SW-1, SW-2) and in Black Butte Creek (SW-11). The guideline was consistently
exceeded at SW-5. Sheep Creek is included in DEQ’s 303(d) list of impaired streams for
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dissolved aluminum. DEQ conducted a broad water quality monitoring program in the Sheep
Creek drainage that was used to update baseline data and existing impairment determinations for
several streams, including Sheep Creek. The data would be used for an aluminum TMDL.
Water from the facilities would be collected and treated by the RO treatment plant prior to
discharge via the alluvial UIG in non-wetland areas beneath the floodplain of Sheep Creek
southwest of Strawberry Butte. No impacts on Sheep Creek water quality are anticipated during
the construction and operations phases since modeling has shown that the solute concentrations
of infiltrated water would be low and meet both the surface and groundwater non-degradation
standards before discharge to the alluvial UIG (see Sections 3.4, Groundwater Hydrology, and
3.5, Surface Water Hydrology, of the EIS). The quality of the groundwater reporting to Sheep
Creek would be the same as, if not better than, baseline conditions. However, groundwater from
the underground workings would not be treated after final closure (i.e., once non-degradation
criteria are met). All parameters in underground mine water post-closure are predicted to remain
within non-degradation limits (i.e., comparable to existing groundwater quality). Therefore,
water of similar quality already flows from the aquifer to adjacent streams and no changes to
surface water quality are projected. Based on the above, the Proposed Action is not expected to
increase aluminum (or other metal) concentrations in Sheep Creek or the Smith River. The
Proponent would be required to implement a biological monitoring plan to confirm that aquatic
beneficial uses and fisheries are being protected and that non-degradation requirements
(narrative and numeric standards) are being met in the Sheep Creek drainage during and after
mine construction and operations (see AQ-2 and Section 3.16.3.2, Proposed Action, of the EIS).
Consolidated Response AQ-4
Concerns Regarding Increases in Temperature to Sheep Creek
Several commenters asserted that aquatic life would be impacted by increases in water
temperature due to the Proposed Action. See also Consolidated Response WAT-5 and Water
Temperature Thermal Analysis Methods and Results in Section 3.5.3.2, Surface Water Quality
and Temperature.
As part of the Proposed Action, the Proponent would discharge water from the NCWR and
TWSP to creeks via UIG systems and direct discharge via the wet well. The Proposed Action
and AMA require the Proponent to conduct water temperature monitoring related to TWSP
discharge. Thermal analyses conducted by the Proponent (Zieg 2019d, 2019b) and outlined in
Section 3.5.3.2, Surface Water Quality and Temperature: Water Temperature Thermal Analysis
Methods and Results, supports the determination of no significant temperature effects on
streams.
During operations, water temperatures in the NCWR and TWSP would continuously change in
response to changing ambient air temperatures, solar radiation, evaporation, and water inflows
and outflows. Water temperatures in the NCWR and TWSP facilities were estimated using
measured groundwater and Sheep Creek water temperature data (2011 to 2016) (Zieg 2019a).
This additional data have been incorporated into the Final EIS, as appropriate. In Table 1 of that
Memorandum, the Proponent provides calculated monthly average temperatures of (1) water in
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the creek, and (2) water that would leave the NCWR. Comparison of those two sets of numbers
indicates that for most of the year, the temperature of the water leaving the NCWR would be
lower than the temperature of the creek’s water. As such, discharge of water from the NCWR
into the environment would not cause an increase in the creek’s water temperature. Such
discharge might in fact decrease its temperature.
During the fall and early winter, the temperature of the water leaving the NCWR is projected to
be slightly warmer than the creeks (the water may be used to augment flows in Coon Creek,
Black Butte Creek, and Sheep Creek). The temperature of water discharged from the NCWR is
projected to exceed ambient stream temperature (as measured at SW-1 in Sheep Creek
[Zieg 2019d]) during the months of October through February. Hydrometrics, Inc. (2019b)
projects that discharge to Sheep Creek from the NCWR during these months has the potential to
raise instream temperature in Sheep Creek only during the month of October (by 0.5°F). Water is
not proposed to be discharged to Black Butte Creek during these months. Therefore, the potential
for thermal impacts from NCWR discharges during these months would be limited to Coon
Creek, where discharge would occur via UIG to alluvium connected to Coon Creek. This reach
of Coon Creek does not support a fishery. Furthermore, upper Coon Creek (which is monitored
above the Sheep Creek Road at SW-3) is normally frozen during winter months, and the addition
of slightly warmer augmentation water via UIG during these months is not expected to prevent
the creek from freezing. Any localized increases in temperature are not anticipated to persist
downstream where fish may be present. Thus, because increases in temperature of the creeks’
water would have negative effects on the ecosystem mainly during summer months, it is
concluded that no impacts to ecosystems due to thermal alterations are likely as a result of
discharging the NCWR water (Zieg 2019a). The Proponent would be bound by legal
requirements to not change the temperature of creeks within 2 degrees of the naturally occurring
surface water temperature (see ARM 17.30.623(2) for details). The water temperature in the
NCWR and TWSP would be monitored and, if needed, engineering controls would be used to
control the temperatures of the water that leaves the facilities, including but not limited to (1)
changing the depth the water is pulled from the NCWR/TWSP, (2) managing the combined
flows from the TWSP and treated groundwater, and/or (3) installing heat exchange unit(s). This
would prevent impacts on aquatic life and the trout fishery in Sheep Creek and downstream.
During operations, excess water pumped from the mine would be treated to non-degradation
standards and released through the UIG located in the Sheep Creek alluvial aquifer system.
Modeling has shown that the solute concentrations of infiltrated water would be low and meet
both the surface and groundwater non-degradation standards (see Sections 3.4, Groundwater
Hydrology, and 3.5, Surface Water Hydrology, of the EIS). The WTP discharge point would be
sampled for water quality, including temperature (see Section 3.16.3.2, Proposed Action:
Thermal Impacts). In addition, temperature would be monitored during the spring, summer, and
fall at all surface water and aquatic monitoring stations (see Section 3.16.3.2, Proposed Action:
Required Monitoring). Further discussion regarding thermal impacts is provided under Potential
Thermal Effects Resulting from Discharging WTP and TWSP Water via UIG of the
Consolidated Response WAT-5.
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Water stored in the NCWR would be allowed to seep from the reservoir floor to the downstream
catchment, which is a natural drainage area as described in Section 3.4, Groundwater Hydrology,
of the EIS, to offset a portion of the mine’s consumptive use of groundwater. Seepage from the
reservoir (estimated to range from 22 to 26 gpm during summer months) would migrate to Little
Sheep Creek via subsurface (groundwater) flow and is expected to equilibrate with ground
temperatures prior to entering surface water; therefore, this seepage is not expected to have a
detectable influence on the creek’s water temperature and impacts on aquatic life are not
anticipated. Water transfers from the NCWR to Coon Creek and Black Butte Creek are expected
to equilibrate with groundwater temperatures as a result of (1) flow through buried pipelines, and
(2) equilibration with subsurface temperatures following discharge to UIGs. If stream flow were
to be augmented via direct discharge from the NCWR, the temperature would be monitored and
discharges limited as necessary to prevent impacts on aquatic life.
Consolidated Response CUM-1
Concerns Regarding Cumulative Effects Due to Expansion of the Project
Some commenters suggested that the EIS should evaluate the entire Project, including analysis of
mining additional deposits (e.g., Lowry Deposit) or an expanded 50-year mining district and not
segment these out from the analysis.
Section 75-1-201(1), MCA, requires DEQ to evaluate environmental impacts of the Proposed
Action and alternatives to the Proposed Action. The Proponent has proposed mining the Johnny
Lee Deposit. Thus, DEQ is limited to evaluating the environmental impacts related to the mining
of that deposit. Section 75-1-220(1), MCA, defines “alternatives analysis” to preclude DEQ from
evaluating alternatives to the proposed project itself. Thus, DEQ is not allowed to evaluate the
impacts of the Proponent mining a deposit that is not included in its Proposed Action.
Moreover, § 75-1-208(11), MCA, requires an agency, when appropriate, to evaluate the
cumulative impacts of a proposed project. However, related future actions may only be
considered when these actions are under concurrent consideration by any agency through preimpact statement studies, separate impact statement evaluations, or permit processing
procedures. As mining of any other deposits or properties beyond that set forth in the MOP
Application is not currently being proposed to or evaluated by any agency, it cannot be analyzed
in the environmental review. If the Proponent is issued a permit, they would have to submit an
application to amend the MOP to conduct any expanded mining. DEQ’s action on the MOP
amendment would be subject to its own environmental review under MEPA. Any further
exploration would require the Proponent to submit an application to amend its exploration
license. DEQ would be required to conduct an environmental review under MEPA prior to
taking action on the application to amend the exploration license.
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Consolidated Response CUM-2
Concerns Regarding Analysis of Additional Projects in Cumulative Assessment
Some commenters suggested that the cumulative impact assessment (Chapter 4 of the EIS)
should evaluate other additional proposed or potential projects and activities in combination with
Project activities. These additional projects and activities include:
•

Controlled burns associated with the Castle Mountains Restoration Project in the nearby
Helena-Lewis and Clark National Forest;

•

Natural wildfires during the summer months;

•

Open pit mining of nearby copper deposits;

•

Expanded refinery output in Great Falls as a result of rezoning the West Gate Mall to heavy
industrial use;

•

Increased pollution from the development of the Giant Springs Industrial Park development
as a result of rezoning the area above and adjacent to the Giant Springs State Park; and

•

Increased truck traffic in the Missouri River corridor as a result of the approval of these two
industrial rezones.

Section 75-1-208(11), MCA, requires an agency, when appropriate, to evaluate the cumulative
impacts of a proposed project. However, related future actions may only be considered when
these actions are under concurrent consideration by any agency through pre-impact statement
studies, separate impact statement evaluations, or permit processing procedures. As natural
wildfires during future summer months are not planned activities and are not under concurrent
consideration by any state agency, they cannot be analyzed in the environmental review.
Similarly, other potential projects, such as development projects, cannot be analyzed in the
environmental review if they are not currently being proposed to or evaluated by any state
agency.
Consolidated Response CUM-3
Concerns Regarding Cumulative Effects Beyond the Sheep Creek Watershed
Some commenters suggested that the Draft EIS fails to include potential cumulative impacts on
waters beyond the Sheep Creek Watershed, namely the Smith and Missouri rivers, located
downstream of the proposed Project.
The predictions and impact assessment as presented are considered appropriate and sufficient to
support the EIS and associated mitigation and mine planning. As is standard practice, the EIS
includes quantitative predictive surface water and groundwater modeling, not arbitrary or
qualitative criteria, to support the impacts assessment, including the delineation of appropriate
assessment boundaries (see Section 3.4.1, Analysis Methods, Section 3.4.2, Affected
Environment, Section 3.5.1, Analysis Methods, and Section 3.5.2, Affected Environment, of the
EIS). The analysis area described in Section 3.5, Surface Water Hydrology, of the EIS includes
the geographic extent to which water resources (surface water quantity and quality), may be
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impacted by the Project. For surface water resources, the analysis focused on the Sheep Creek
watershed and its tributaries. As detailed in the EIS and summarized below, the surface water
resources geographic extent (where cumulative impacts from past, present, and future projects
and actions could potentially impact the resource) appropriately focuses on the Sheep Creek
Watershed; effects beyond this boundary, including cumulative, are not predicted by modeling
efforts and in light of planned mitigation and management measures.
As discussed in Section 3.4, Groundwater Hydrology, and Section 3.5, Surface Water
Hydrology, of the EIS, the combined impacts on water resources based on the Proposed Action
are expected to be minor; surface disturbance is less than 1 percent of local watershed area and
base flow depletion for all streams except Coon Creek would be minimal (i.e., less than
10 percent). The Project is proposed to be an underground mine and the only significant amounts
of Project contact water would be excess water sent from the WTP to the UIG. The water
released to the alluvial aquifer via the UIG during the mine construction and operation phases
would be treated to assure compliance with groundwater standards and non-degradation criteria
per the MPDES permit (Hydrometrics, Inc. 2018a; Tintina 2018a). As such, no impacts on the
receiving water quality (Sheep Creek and Coon Creek) are anticipated since water from all
facilities would be collected and treated to meet non-degradation criteria prior to discharge to the
alluvial UIG (Hydrometrics, Inc. 2017b). The quality of the groundwater reporting to Sheep
Creek and Coon Creek would be the same, if not better, than baseline conditions because the
treated water discharged to the alluvial UIG would meet groundwater non-degradation criteria
(Hydrometrics, Inc. 2016b). Coon Creek base flow reduction would be offset with water from
the NCWR and through an agreement with the water rights holder to utilize the water rights
(pending approval with the DNRC). At the downstream monitoring location on Sheep Creek
(SW-1), simulated base flow depletion was estimated at 2 percent (well within natural
variability; Section 3.5.3.1, Surface Water Quantity, of the EIS) and no impacts on water quality
are predicted (Section 3.5.3.2, Surface Water Quality and Temperature, of the EIS).
There is no direct hydrogeologic connection between groundwater in the Project area to the
Smith River or its alluvium. Further, the only chemical pathway from the site downstream of the
Sheep Creek watershed is via Sheep Creek’s surface water itself. Since the proposed Project
would not cause Sheep Creek’s surface water to exceed water quality standards, the mine would
also not cause standards to be exceeded downstream, directly or cumulatively, including in the
Smith River (see discussion presented in Section 3.5.3.2, Surface Water Quality and
Temperature, of the EIS). Ongoing operational monitoring would be required to validate model
predictions. Monitoring would continue on Sheep Creek downstream of the MOP Application
Boundary and along Coon Creek, as described in Section 3.5, Surface Water Hydrology, of
the EIS.
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Consolidated Response FIN-1
Concerns Regarding Bonding and Protection for Taxpayers
Several commenters have suggested that the Proponent be required to post a bond to ensure
financial responsibility for construction, operation, closure, and post-closure, and that the bond
information be included in the environmental review (Final EIS).
Under § 82-4-338(1), MCA, an applicant for an operating permit is required to file with DEQ a
reclamation bond payable to the state of Montana with surety satisfactory to DEQ in the sum
determined by and conditioned upon the faithful performance of the requirements of the MMRA,
rules adopted under the MMRA, and the operating permit. The applicant’s reclamation bond
must be submitted and approved by DEQ before DEQ issues the operating permit.
The amount of the reclamation bond may not be less than the estimated cost to the state to ensure
compliance with the Montana Air Quality Act, the Montana Water Quality Act, the MMRA, the
administrative rules adopted under the MMRA, and the operating permit. Estimated costs would
include the potential cost of DEQ management, operation, and maintenance of the site upon
temporary or permanent operator insolvency or abandonment, until full bond liquidation can be
affected. DEQ may not release or decrease a reclamation bond until the public has been provided
an opportunity for a hearing and the hearing has been held, if requested. DEQ shall conduct a
bond review annually and is required to conduct a comprehensive bond review every 5 years to
make sure the amount of the bond remains sufficient to perform the required reclamation and
adjusting for increases in costs.
An operator is required to maintain the reclamation bond for the life of the mine. If the operating
permit is transferred to a new operator, the new operator is required to submit and gain DEQ
approval of the new operator’s bond before the permit is transferred.

Consolidated Response MEPA-1
Concerns Regarding Public Comment Periods
DEQ received comments requesting additional time to review the Draft EIS document.
ARM 17.4.620(2) requires that the agency shall allow 30 days for the public comment period of
an EIS, which may be extended an additional 30 days. The comment period for the Project Draft
EIS was extended to the maximum 60 days to allow the public additional review time. There
were multiple methods to provide comments, including verbally at the public meetings, in
writing on comment forms from the meetings, or electronically via email. All types were
considered equally, and multiple methods could be submitted. DEQ believes that the public was
given sufficient time to make meaningful comment on the Draft EIS.
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Consolidated Response MEPA-2
Concerns Regarding Climate Change
Several commenters have suggested that the EIS consider impacts on and from the Project due to
climate change and changing weather conditions.
Under § 75-1-201(2), MCA, an environmental review conducted under MEPA may not include a
review of actual or potential impacts beyond Montana’s borders. Nor may it include actual or
potential impacts that are regional, national, or global in nature. Because effects of climate
change are regional, national, or global in nature, MEPA does not allow consideration of climate
change as direct, secondary, or cumulative impacts.
Consolidated Response MEPA-3
Concerns Regarding Changes to the Project
DEQ received comments asserting that important Project changes were not included in time for
the public to review.
Pursuant to § 82-4-337(2)(a), MCA, after issuance of a draft permit but prior to receiving a final
permit, an applicant may propose modifications to its application. If the proposed modifications
substantially change the proposed plan of operation or reclamation, DEQ has the authority to
terminate the draft permit and restart the application review process.
DEQ reviewed the Proponent’s proposed modifications to its application and determined that the
proposed modifications were not substantial. For example, the original MOP Application
proposed the use of three UIGs for the disposal of treated water. Two UIGs were proposed in the
upland areas adjacent to the proposed facilities and one UIG was proposed in the Sheep Creek
alluvium. The Proponent proposed use of the upland UIGs to dispose the designed maximum
discharge rate of 575 gpm of treated water. The alluvial UIG was proposed as a backup to
dispose of treated water. The Proponent subsequently proposed discharge of the 575 gpm of
treated water only to the alluvial UIG.
DEQ determined that shifting function of the alluvial UIG from serving as a contingent water
disposal location to serving as the location where all treated water would be discharged was not a
substantial change requiring DEQ to restart the permitting process under § 82-4-337(2)(a), MCA.
The modification did not change the basic nature of the Proponent’s proposed method of
disposing of treated mine water (i.e., to UIGs). Nor did it change the quality or quantity of the
treated water to be discharged. Moreover, the impacts associated with discharging treated water
to the alluvial UIG would have to be analyzed to the same extent, whether the alluvial UIG was
being proposed as a contingency or as the only location for disposal of treated water. While the
analysis obviously reflects the increased volume of treated water that is proposed to be disposed
at the alluvial UIG, the increase is reflected in the analysis and does not affect the nature of the
analysis. The overall concern regarding the proposed underground disposal of treated water
(i.e., potential impacts on surface or underground water resources) remains the same.
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The proposed modifications also did not change DEQ’s completeness and compliance
determination when the draft permit was issued. Documentation for DEQ’s review of each
change is cited below and explained further in Section 1.3, Project Location and History, of the
EIS.
•

DEQ letter dated January 30, 2018 (DEQ 2018a), “Update to Proposed Treated Water
Disposition for the Black Butte Project,” which includes UIGs to Sheep Creek alluvium;

•

DEQ letter dated January 30, 2018 (DEQ 2018b), “Update to Proposed Rail Load Out
Facilities for Shipment of Containerized Copper Concentrates;” and

•

DEQ letter dated November 21, 2018 (DEQ 2018c), “Update to Mine Operating Permit
Application for the Black Butte Copper Project, Proposed Holding Pond Facility for Treated
Water, Revision to Annual Water Balance, and Addition of a Wet Well.”

These DEQ reviews and determinations were added to the Final EIS Project/permit history.
Consolidated Response PD-1
Concerns Regarding Tailings Storage Facility Design Documents
DEQ received several comments about the Draft EIS not including information about the legally
mandated (§ 82-4-376, MCA) report and findings of the independent review panel for tailings
storage.
Under § 82-4-376, MCA, a permit applicant proposing to construct a new tailings storage facility
must submit a design document to DEQ containing a certification by an engineer of record. The
design document must demonstrate compliance with the design requirements set forth in
§ 82-4-376, MCA, for tailings impoundment safety and stability, including a dam breach
analysis, a failure modes and effects analysis or other appropriate detailed risk assessment, and
an observational method plan addressing residual risk. The impoundment design must also
demonstrate that the seismic response of the tailings storage facility would not result in the
uncontrolled release of impounded materials when subject to the ground motion associated with
the 1-in-10,000-year event or the maximum credible earthquake, whichever is greater. Under
§ 82-4-377, MCA, an independent review panel consisting of three independent review engineers
is required to review the design document. The panel is required to submit its review and
recommended modifications to the permit applicant. The panel’s determination is conclusive.
The engineer of record is required to modify the design document to address the
recommendations of the independent review panel.
The Project’s CTF does not meet the definition of “Tailings Storage Facility” as described in
§ 82-4-303(34), MCA, because it would store less than 50 acre-feet of water within it. However,
the Proponent conducted a safety and stability review of the proposed CTF under §§ 82-4-376
and 377, MCA. Knight Piésold Consulting prepared a Tailings Storage Facility Design review in
September 2017, which served as the tailings storage facility design document, pursuant to
§ 82-4-376, MCA (Knight Piésold 2017a). An independent review panel of three scientists or
engineers reviewed the design document, pursuant to § 82-4-376, MCA. The design document
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was modified to incorporate the recommendations of the independent review panel. Section 9 of
the Tailings Storage Facility Design document concludes, “The likelihood of embankment
failure and uncontrolled loss of tailings due to foundation and slope instability under static
conditions is ‘Very Low’.” It continues, “An earthquake could potentially induce deformations
and settlement of the embankment crest, which could theoretically lead to a potential loss of
freeboard and overtopping. However, this has a very low probability of occurrence as the CTF is
designed to withstand the 1 in 10,000 year earthquake event, and would have to be
simultaneously flooded by a storm event at the time of failure. Because the CTF is designed to
retain the Probable Maximum Precipitation event of 22 inches (which is estimated to be a 1-in10,000-year event as well) in addition to water derived from melting of the 1-in-100-year
snowpack (equivalent to 11.4 inches) without discharging (and still retaining some freeboard),
the odds of the combination of these extreme earthquake and storm events occurring within
1 month of each other is extremely low.
Additionally, Knight Piésold Consulting prepared a Tailings Operations, Maintenance, and
Surveillance Manual in July 2017, which is included as Appendix I of the Tailings Storage
Facility Design document, pursuant to § 82-4-379, MCA. Appendix G of the Tailings Storage
Facility Design document also contains a dam breach risk assessment. Chapter 2, Description of
Alternatives, of the Final EIS includes information about these design standards and documents
referenced here.
Consolidated Response PD-2
Concerns Regarding Examples of Proposed Technology
Some commenters asserted that the technology and/or facilities proposed for the Project are
experimental and not proven elsewhere.
Surface Paste Tailings
Enviromin (2018) noted in a white paper on surface placement of cemented paste tailings that,
“studies of surface placement of cemented-paste tailings began in the early 2000s.” Alakangas et
al. (2013) noted, “With the recent developments in understanding the flow and the depositional
behavior of the paste coupled with the availability of more advanced thickening equipment, the
technology is evolving from being an underground disposal method to a more viable surface
disposal method (Newman et al. 2001). The growing number of the thickened/paste tailings
storage facilities around the world and reports of relatively successful results are the supporting
evidence for the reliability of paste as a surface disposal method.”
Surface paste tailings have been used in other mines or applications, including the Bulyanhulu
Gold Mine in Tanzania and the Sunrise Dam Gold Mine in Australia. Alakangas et al. (2013)
also explained, “Furthermore, personal communications with Rens Verburg at Golder Associates
regarding the surface disposal of paste at Neves Corvo (which has been underway for about a
year now) reveal that very little oxidation in the tailings profile (this is monitored through
periodic coring of the paste and taking paste pH measurements) has taken place. However, the
overlying water is acidic due to some oxidation occurring on the paste surface. The pH is being
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adjusted by adding lime. This was expected and not a surprise since the dikes and berms are
made of acid generating waste rock as well. The key observation is that the bulk of the paste
mass was unoxidized. Once a final paste layer has been placed in each cell, a low-flux cover will
be constructed, thereby generating clean runoff while maintaining a high degree of saturation and
preventing seepage. Evaluation of disposal of thickened paste as backfill at Kidd Creek, Ontario
shows that the drainage have been improved, but this has not been sufficient to prevent ARD
formation (MEND 2006 and references therein). As long as tailings are covered with a fresh
layer within 12-18 months then acid generation does not become a problem.”
These case study examples suggest that surface placement of cemented paste tailings shows little
oxidation within the massive tailings. Potential acid runoff is caused by surficial reactions;
however, this acidic water would be contained and captured by the CTF sump, to be routed to the
PWP for potential pre-treatment and re-use in the milling process (Appendix N of the MOP
Application [Enviromin 2017a]). The CTF would be operated with little to no water in the
facility, with the exception of periods directly following storm events. Storage of water in the
CTF is not proposed.
Cemented Paste Tailings as Backfill
Enviromin (2018) noted that many laboratory studies and case studies exist to document the
implementation of cemented paste tailings as backfill material. They stated that, “Cementedpaste tailings backfill technology was used as early as 1957 (Tariq and Yanful 2013) and
revolutionized mining. Today, it is a common method for underground tailings placement: as of
2010, at least 100 facilities were reported to employ paste or cemented-paste backfill techniques
(Yumlu 2010), and that number has undoubtedly risen. A range of materials can be placed as fill,
including waste rock, paste tailings, and cemented-paste tailings, using a variety of binders.”
Other mines that have used cemented paste tailings as backfill include: BHP Cannington mine in
Australia, Stratoni Operations (Madem Lakkos and Macres Petres) in Greece, Zinkgruvan mine
in Sweden, Langlois mine in Quebec, and the Barrick Goldstrike mine in Nevada (Moran et al.
2013). Using cemented paste tailings as backfill improves the stability of the underground
workings, which reduces the risk of subsidence and reduces the oxidative weathering of rock
surfaces (Alakangas et al. 2013; Enviromin 2018).
Hydraulic Plugs
Additionally, hydraulic plugs have been used successfully in underground mining operations for
many years (Lang 1999; Chekan 1985). Section 7.3.3.5 of the MOP Application states,
“Although hydraulic walls and hydraulic plugs are relatively common in mining operations and
closure applications they are designed based on site-specific observable geotechnical and
hydraulic conditions, and their construction locations are carefully chosen based on rock quality,
and fracture patterns and density. Hydraulic walls and plugs would be designed for long-term
stability by mining, geotechnical and hydraulic engineers.” Additionally, this section explains
that “Hydraulic plugs commonly are surrounded by both formation grouting out into adjacent
rock to minimize groundwater flow in fractures around the plug, and contact grouting of the
cement / bedrock contact around the entire perimeter of the plug for a tight seal.” When
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combined with cemented paste tailings as backfill and grouting, the plugs provide an effective
barrier to oxygen and water transmission, which can reduce or prevent acid rock drainage
concerns and restore the pre-existing groundwater profile.
Consolidated Response PD-3
Concerns Regarding Failure Scenarios and Catastrophic Events
DEQ received comments asserting that the Draft EIS should include failure scenarios against
unforeseen events, and an analysis of various technology or facilities against different threats
(e.g., wildfires, earthquakes, polar vortex, terrorism/vandalism, inactive caldera/volcanos, etc.).
See Consolidated Response PD-1 for additional information about the CTF design document and
assessment of seismic risks. See Submittal ID BBC00931, Comment Number 10 for more
information about claims regarding an inactive caldera/volcano.
Reasonably foreseeable and/or potential environmental consequences and effects due to the
Project have been analyzed in the EIS. The failure analysis of Project facilities and processes is
described in more detail in the “Failure Modes Effects Analysis” (Geomin Resources, Inc. 2015),
which is included as Appendix R of the MOP Application (Tintina 2017a). Knight Piésold
Consulting prepared a Tailings Operations, Maintenance, and Surveillance Manual in July 2017,
which is included as Appendix I of the Tailings Storage Facility Design document (Knight
Piésold Consulting 2017b).
In addition, Appendix G (Dam Breach Risk Assessment) of the Tailings Storage Facility Design
document analyzes the risk of seismic activity on the CTF. Appendix G states, “Tailings
deposited in the CTF will be mixed with binding agents (cement and/or fly-ash) prior to
deposition, and once set will be a non-flowable mass. In the very unlikely event of a breach of
the CTF embankment and tearing of the liner system the tailings may slump in place, but will not
flow out to the downstream receiving environment” (Knight Piésold Consulting 2017b).
Although the probability of failure is very low, the consequence of failure under normal
operating conditions or an earthquake event is considered to be “Moderate,” which means there
could be serious deformation, but no uncontrolled release of containment (Knight Piésold
Consulting 2017b).
Section 9.1 of the Tailings Storage Facility Design document concludes, “The probability of
failure for the various hazards (foundation and slope instability, overtopping, internal erosion and
piping) is either not credible or ‘Very Low’. The CTF is designed for the storage of non-flowable
cemented tailings, and is not a water retaining impoundment. Therefore, the resulting
consequences of failure for the credible but ‘Very Low’ probability items are ‘Moderate’. This
indicates an overall ‘Very Low’ risk related to a breach of the CTF” (Knight Piésold Consulting
2017b).
Chapter 2, Description of Alternatives, of the Final EIS includes additional information about the
potential risks associated with the Project facilities or processes.
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Consolidated Response PD-4
Concerns Regarding Liner and Pipeline Performance
Some commenters asserted that liners and pipelines would leak due to manufacturing defects or
installation errors, and the resulting seepage or spills would cause water quality issues.
Liner Performance
Section 2.2.2, Construction (Mine Years 0–2), of the EIS states, “Both the PWP and CTF
impoundments would be double-lined. Each of the two liner layers would be constructed of
0.1-inch 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.” Section 3.5.7.2 of the MOP Application
(Tintina 2017a) describes that the estimated potential seepage from a fully saturated CTF to the
geonet layer would be approximately 4.2 gallons per day; however, the CTF would be operated
with little to no stored water in the facility, and so seepage rates are expected to be less. Seepage
through the lower liner of the CTF would be limited by the upper liner at the rate of 4.2 gallons
per day (assuming inundated conditions). Seepage through the lower liner would be collected in
the CTF foundation drain system. The PWP double liner system was estimated to produce
potential seepage rates of 6.9 to 22.7 gallons per day to the foundation drain system, which
would be collected and pumped back to the PWP.
The life expectancy of HDPE geomembrane liners was evaluated and reported in MOP
Application Section 3.5.6, Longevity of HDPE Geomembranes, and Appendix K-3, Life
Expectancy of HDPE Geomembrane Lining Systems (Knight Piésold Consulting 2017a). The
2003 published article referenced in Appendix B of the EIS (Technical Memorandum 2) states
that HDPE geomembranes used in landfills should last for about 400 years (Peggs 2003). The
last paragraph in Section 3.5.6.4, Project Liner Systems and Estimated Longevity, of the MOP
Application states, “Based on the design details of the Black Butte Copper CTF HDPE lining
system as described above, the ambient temperature range documented at the Project site
(Table 2-2), and the recommended CTF construction method defined above (i.e., materials
placed on top of the CTF lining system) that implements typical QA/QC and conformance
testing protocols as defined above, Knight Piésold (2016d) estimates the service life of the CTF
lining system to be in the order of 400 years or more.” Section 2.2.2, Construction (Mine
Years 0–2), of the Final EIS includes this liner lifespan estimate.
Pipeline Performance and Pump Selection
Section 3.6.11 of the MOP Application states, “All pipelines carrying potentially contaminated
water (WRS and copper-enriched stockpile to CWP, CTF to PWP, PWP to WTP, CWP/Brine
pond to WTP, and CTF Foundation Pond to WTP or PWP) will have secondary containment.”
Further, Section 3.6.8.11 of the MOP Application states, “The [CTF] pipeline will be constructed
with secondary containment to capture and contain tailings in the event of a main pipeline leak,
(one alternative includes a double-walled pipeline between the mill site and the CTF and
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between the mill and the portal, another such as a lined trench with a cover may be more
appropriate for the project. Secondary containment will not be required on the CTF crest as
tailings will flow onto the liner and into the CTF in the event of a leak. The pipeline will have an
internal HDPE liner to prevent corrosion.” Section 2.2.6, Pipelines and Ditches, of the Final EIS
includes these design details.
The Proponent would utilize either GEHO® or Putzmeister® hydraulic dual piston pumps,
which are both positive displacement pumps that would be equipped with pulsation dampeners,
for the transport of cemented paste tailings from the paste plant to the CTF (Zieg 2019c).
Appendix A (Technical Memorandum 1) of the EIS presents information related to the
“pumpability” of the tailings: “The cement contents have been developed through extensive
bench tests run on exploration samples (MOP, Section 3.3.2.5, pp. 166–168; Section 3.5.9,
pp. 205–211).” Also, “pumpability of the cement paste is critical for the success of this method.
A long set or flash time can be critical in maintaining pumpable flow. Low to moderate cement
contents are a primary means to achieve pumpability and avoid system upsets. Rheology and
strength testing has been conducted to support the selected cement contents.”
Cemented tailings would be deposited from several deposition locations around the CTF such
that a uniform, sloping tailings beach would form. Active tailings beach management by mine
operators would ensure even tailings distribution. Deposition in winter months would be
managed so that deposition is closer to the water reclaim point, allowing water removal prior to
freezing. Winter tailings deposition would be rotated more frequently around the CTF perimeter
to account for reduced tailings runout in cold temperatures. Per the DEQ’s deficiency review, the
following text was also noted in the responses dated May 8, 2017 (Tintina 2017c): “Cemented
paste would likely not flow over snow but would either melt it as the front of the tailings lobe
advances or be dammed up behind it as it solidifies. Subsequent deposits of flowing paste could
however, override deposits of snow. In the event that the tailings do not melt the snow on
contact, but rather overflow it and compact it into ice lenses it still will not affect the ability of
the CTF to contain tailings and contact water. The tailings will be cemented to the degree that
they are non-flowable, but they are not rock solid, and it is expected that trapped ice lenses will
eventually melt and the water will be reclaimed via the seepage reclaim system. The tailings will
settle to fill the void space over time and would be subsequently covered by the deposition of
overlying layers of cemented paste. If substantial build-up of snow drifts adversely affects
tailings deposition the tailings offtake can be repositioned as needed to optimize tailings
placement.”
Section 3.6.8.11 of the MOP Application also states, “The Project will be operating in freezing
temperatures for a significant portion of each year. The pipeline will be insulated or heat traced
to protect against freezing. Additionally, the pipeline will be flushed with about 5,000 gallons of
water per pumping cycle (every 6–7 days) and drained when not in use so that no standing water
or tailings are left in the pipeline to freeze or set up.”
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Consolidated Response PD-5
Concerns Regarding Cement Breakdown Due to Acid Formation
Several commenters asserted that cement within the tailings stored in the surface CTF and
underground backfill would degrade or break down over time due to acid formation, which
would cause water quality issues.
Underground Backfill
These comments assume there is a structural breakdown or degradation of the cemented backfill,
creating sufficient surface area available for the continual oxidation of sulfide minerals to
produce acidity. It also relies on the presence of sufficient concentrations of oxygen and water to
support sulfide oxidation. With the near-complete backfilling of the stopes and secondary access
tunnels that cross sulfide zones, there would be very little exposed area for reactions to occur.
During backfill, it is estimated that “flat lying stopes would have an average fill ratio of 96% and
angled stopes would have an average fill ratio of 95%” (Appendix K-6 of the MOP Application
[Knight Piésold Consulting. 2017a]). If there are any voids, it is expected that they would be a
small, tight volume (perhaps due to an air pocket) rather than a long sloping void along the
length of the backfill. Voids could be observed and filled when mining a secondary stope next to
a primary stope. This backfill strategy would reduce exposure of backfill surfaces and the
opportunity for oxidation to occur.
The construction of bulkheads and the lateral confinement of the backfill in the stope would
minimize void space to allow for the expansion, degradation, and exposure of the backfill.
Following the flooding and saturation of the backfilled workings post-closure, the availability of
oxygen and potential for oxygen diffusion would be low. This is very similar to the pre-mining
background conditions for the underground sulfide zones (i.e., saturated, low permeability, lowoxygen), which occur within a carbonate-rich formation that has available neutralizing potential.
This hydrogeologic setting does not currently result in contamination of Sheep Creek or
Smith River.
Per DEQ’s second deficiency review and Section 7.3.3.5 of the MOP Application (Tintina
2017c), “Prior to backfilling the stopes or access drifts, a shotcrete wall will be built at the
stope/access drift entrance as a retaining wall against which to pump and confine backfill. This
structurally strong wall will consist of a design of wire mesh screen, rock bolted in place, faced
with burlap and multiple layers of shotcrete. The wall will remain in place indefinitely, and will
eliminate direct exposure of the cemented paste backfill to the open mine workings operationally
and to flooded workings in closure. These walls will also prevent direct in situ erosion and
degradation of the cemented paste backfill by providing lateral support and a chemical isolation
across the wall. Construction of these types of backfill walls is standard industry practice and
will prevent the risk of exposure anticipated by this comment.” Further, “Oxygen will be very
low at closure, and there will be very limited transport of what little is available into these
materials, regardless of the availability of cement to provide alkalinity. For these reasons, sulfide
oxidation during closure will be insignificant.”
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Levens et al. (1996) provided, “Greater water retention by cemented backfill (as compared to
uncemented sandfill) reduces the surface area exposed to oxidation, which in turn reduces the
amount of acid produced. The acid is neutralized by the cement and minerals contained in the
backfill. The grain-size distribution of tailings used for backfill affects the structural integrity of
cemented backfill under attack by acidic water; breakdown of the backfill structure releases
neutralizing materials faster. Backfilled stopes in rock with low hydraulic conductivities will
constitute preferential flow paths after mine flooding; however, the rate of flow through backfill
will be much slower than when the stope is partially saturated during mine operation.
Considering all factors, acid generation and release of metal ions from cemented backfill should
be less than in uncemented sandfill.”
Additionally, the Proponent is proposing to treat water from the underground workings for a
period of time after mining has ceased. Section 7.3.3.6 of the MOP Application states, “Tintina
has committed to treating water from the underground mine until water quality meets nondegradation criteria for groundwater with respect to pre-mining background chemistry.
Specifically, Tintina plans to flood portions of the workings with an initial rinse of unbuffered
reverse osmosis (RO) permeate while pumping to remove the solute-affected water for treatment.
This continual loop of injection and withdrawal of unbuffered and then buffered RO permeate
will initially rinse the lower (Ynl B) decline between the VVF (Upper VVF plug) and the lower
USZ (Below USZ, Figure 7.4, Figure 7.5, and Table 7-2). A hydraulic plug will be placed below
the USZ, to isolate it for rinsing. In subsequent rinses, the RO permeate will be buffered and
ultimately the injection rate will be reduced relative to groundwater inflow so that groundwater
replaces the injected water as rinsing is completed.” The final flooding and saturation step would
allow ambient groundwater to saturate the backfilled workings, creating hydrogeologic and
geochemical conditions that are similar to pre-mining conditions. As a result, this setting would
also not be expected to result in contamination of Sheep Creek or Smith River.
Surface Cemented Tailings Facility
As commenters suggested, the raw/unamended tailings produced acid quickly during the
aggressive weathering conditions of humidity cell tests (HCT). However, the purpose of the
cement and binders is not to delay or prevent ARD formation. Section 2.4.3.1 of the MOP
Application (Tintina 2017a) states, “The neutralization potential resulting from the addition of 2
percent to 4 percent cement is not sufficient to neutralize the sulfide in the tailings; this was not
the intent of cement addition, however. Cement was added to provide structural strength in
support of drift and fill mining methods underground, and to change the physical properties of
the material to a stable, non-flowable material with low hydraulic conductivities on the order of
10 -9 meters per second in both surface and underground settings.” Elevated sulfide content in the
tailings does not necessarily equate to extreme acid production. For the internal sulfides to
oxidize and produce sulfate, the right physical and chemical conditions for oxidation are
required; this is precluded if the material limits sufficient ingress of water and oxygen. Section
4.3.2 of Appendix N (Enviromin 2017a) of the MOP Application states, “Kempton et al. (2009)
point out that physical processes (i.e., oxygen diffusion) are more important than chemical
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processes for determining intrinsic rate coefficients for sulfide oxidation, as suggested by the
‘shrinking core’ model (Davis et al. 1986).”
For example, it has been observed that oxidation of paste backfill materials often occurs at the
edges and on the surface (Alakangas et al. 2013). Further, Alakangas et al. (2013) found that,
“The addition of alkaline binders can reduce the mobility of released metals and metalloids due
to precipitation of secondary minerals or adsorption to particle surfaces. Cemented paste backfill
(CPB) usually consists of 3-7 percent binders and 75-85 percent tailings and the remainder is
water.”
According to Appendix K-5 of the MOP Application (Knight Piésold Consulting 2017a),
“Among other benefits of using slag, or fly ash, as partial cement replacement compared to
Portland Cement is their improved resistance to sulfate attack.” Slag as an additive, “provides
good engineering performance at reduced costs and has significant improved resistance to sulfate
attack over cement.” Further, Section 3.3.1.5 of the MOP Application states, “Tintina may seek
to optimize performance of the cement and binder additions over time operationally. Other
binders and different ratios of binders may be used. Binder content is used to provide strength
characteristics in underground applications and to provide a mass with non-flowable
characteristics in the surface CTF. Chemical constituents of the materials used remain locked in
the rock mass in underground stopes or within a HDPE lined facility and the seepage from both
facilities is treated.”
Appendix Q (Geomin Resources, Inc. 2016) of the 2017 MOP Application, and Appendix A and
Sections 2.3.2.6, Increase Cement Content in Tailings, and 3.6.3.2, Proposed Action, of the EIS
show that the cement and binder contents proposed for both the surface CTF (0.5 to 2 percent)
and the cemented tailings backfill (4 percent) of the underground mine are sufficient to achieve
necessary strength and comply with water quality protection requirements. Increasing the cement
and binder content in the paste tailings in either location would not provide additional
environmental benefits, and if too much cement and binder were added, it would not be possible
to pump the tailings through a pipeline. Section 3.6.3.2, Proposed Action, states, “To date, the
testing regimen supports the selected cement content levels of 2 percent for cemented tailings
reporting to the CTF, and does not indicate a need for or benefit from increased cement
contents.”
The quantity of cement and binder proposed to be added to the paste tailings is not intended to
delay or prevent ARD formation. Rather, it is meant to provide structural strength and to change
the physical properties of the solidified tailings to a stable, non-flowable material with low
hydraulic conductivity. Elevated sulfide content in the tailings does not necessarily equate to acid
production. In order for the internal sulfides to oxidize and produce sulfate, the right physical
and chemical conditions for oxidation are required. This is precluded if the material has low
hydraulic conductivity and it sufficiently limits ingress of water and/or oxygen.
The tested quantities of cement and binder (2 percent and 4 percent) were determined to be
sufficient to limit blowing dust (i.e., in the CTF) and reduce the formation of acidity on the
tailings surface, although the test cylinders were unsupported and eventually disaggregated and
further oxidized. In the underground mine, the cemented paste tailings backfill would solidify in
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approximately 1 month, but the potential for expansion, disaggregation, and exposure of the
backfill would be limited due to placement methods. The cemented paste tailings backfill would
be confined by a shotcrete bulkhead. The backfill would solidify in the stope within low
conductivity bedrock, further reducing the potential for physical degradation and oxidation of the
tailings surfaces and the resulting impacts on water quality.
Enviromin (2018) noted in a white paper on surface placement of cemented paste tailings that,
“In 2008, Deschamps et al. conducted a series of 30-week layered column leaching tests using
varying proportions of Portland cement as a binder in sulfidic paste tailings. Their study included
micro-scale investigation of porosity and surface area, as well as some geochemical
characteristics. Overall, they determined that addition of modest amounts of Portland cement was
an effective way to stabilize sulfide minerals in a surface placement scenario.” Enviromin (2018)
further stated, “Following the 2008 column study, Deschamps et al. (2011) published initial
results of a long term study of lab-scale surface-placed cemented-paste tailings, which were
placed in strategic layers within layers of paste tailings using the test apparatus described in
Benzaazou et al., 2004. The authors observed that the pH did not drop despite the development
of preferential oxidation paths and persistent desiccation cracking.”
The tailings surface in the CTF would be covered by successive layers of paste tailings within
7 to 30 days, before extensive oxidation and degradation could occur. Near closure, whether
permanent or temporary, the upper lift of cemented paste tailings would contain additional
cement and binder (4 percent) (Tintina 2017a). This would decrease the potential for dust,
increase the surface strength, and create a more durable surface for equipment to perform
reclamation activities. No tailings would be left exposed near the surface in closure.
Sections 2.2.2, Construction (Mine Years 0–2), and 2.2.8, Reclamation and Closure (Mine
Years 16–19), of the EIS describe that the CTF foundation would be double lined with HDPE
liners, and the top would be capped with a HDPE geomembrane liner covered by a minimum of
5 feet of non-reactive fill material and soil, which would then be revegetated. Any seepage or
contact water within the liner during the reclamation steps or following closure would be
captured by the internal sump and pumped to the WTP. As with the underground backfill, when
the CTF has been encapsulated, there is very limited potential for breakdown or disaggregation
of the cemented tailings. The vegetated reclamation cover and upper liner placement would also
restrict water and oxygen from entering the CTF, precluding sulfide oxidation on exposed
surfaces and impacts on water quality.
Consolidated Response WAT-1
Concerns Regarding Hydrogeological Model and Underestimation of Groundwater Inflows
Several commenters have suggested that the EIS significantly underestimates mine dewatering
rates and groundwater inflows into the mine during operations.
The mine hydrogeological model was developed by Hydrometrics based upon years of on-site
research, including well drilling and aquifer testing, examination of drill cores from exploration
drilling, and geologic mapping. See Section 3.4.1.4, Baseline Monitoring, Aquifer, and
Permeability Tests, of the EIS, which discusses a series of aquifer tests that were conducted at
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the site. This includes both slug tests and short-term and long-term pumping tests to characterize
the hydrogeological characteristics of the principal stratigraphic units and the fault systems that
bound the ore bodies (Hydrometrics, Inc. 2017a). The number and scope of the completed tests
represent a standard practice for this type of a project. The development of the numerical
groundwater model was informed by the results of those tests and other data (e.g., groundwater
levels, discharge to streams, estimates of recharge) and the model was calibrated to measured
values of various parameters. The reliability of the model predictions was assessed considering
data limitations and results of a model sensitivity analysis (Hydrometrics, Inc. 2016a). The
predictions and analyses as presented are considered appropriate and sufficient to support the
EIS and the proposed mitigation measures are sufficient for handling of water during operations
and closure.
Several commenters reference the “Myers model” (Myers 2019) as providing a more realistic
assessment of the mine dewatering rates—the rates that are much higher than calculated by the
regional groundwater model developed by Hydrometrics (Hydrometrics, Inc. 2017a).
On July 18, 2019, Hydrometrics published a technical memorandum discussing a subject titled
“Initial Review Comments on the Tom Myers Black Butte Modeling Report” (Hydrometrics,
Inc. 2019a). This memorandum offers a conclusion that the model “is fatally flawed and does not
provide an accurate or realistic assessment of mine dewatering rates, effects to groundwater, or
effects to surface water from the Black Butte Project.” The memorandum enumerates the
following main flaws in the Myers model:
•

The use of an inappropriate (for the problem at hand) modeling code—MODFLOW 2000;

•

The use of substantially thicker model layers compared to the Hydrometrics model;

•

The use of parameter zones with detailed parametric assignments in portions of the model
domain where there has been no hydrogeology characterization work completed;

•

Assigning unrealistically low hydraulic conductivities to shallow units in the mine area and
unrealistically high hydraulic conductivities to units surrounding the mine workings, which is
counter to direct measurements at the site;

•

The Buttress fault is not shown in the Myers model and is a significant consideration in
estimating the mine inflow rates;

•

The Myers model uses very high recharge rates applied locally in alluvium and much lower
rates applied to the granitic unit in the Moose Creek Drainage; water level and flow
disparities in the calibration analysis suggest recharge rates may not be accurate in those
areas;

•

The Myers model is inadequately calibrated in the vicinity of surface water to accurately
assess the interactions of groundwater and surface water;

•

Reported inflows in mine simulations include exaggerated short-term effects that are an
artifact of the time steps used in implementing the drain cells;
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•

The high estimated mine inflows appear to be directly related to the exaggerated hydraulic
conductivity assigned to the upper Newland and granite basement rock that is configured in
that model to be in direct connection with the lower ore body; the assigned values of
hydraulic conductivity are inconsistent with extensive drilling and testing results; and,

•

While the Myers model predicts the higher mine water inflow rates, UIG infiltration rates are
not correspondingly increased, thus creating water mass balance inaccuracy—part of the
water pumped from the mine is effectively removed from the model domain, implying that it
would be permanently removed from the watershed.

The Myers model appears to assume that the bedrock surrounding the deepest portion of the
proposed mine is much more permeable than indicated by available site-specific data used in the
Hydrometrics model. Myers’ assumption appears to be based on higher permeability conditions
observed at well PW-6N, which was drilled through the Volcano Valley Fault and then through
the Buttress Fault and into the Neihart Quartzite, a geologic unit that is not present in the area
proposed for mining. Well PW-7, which was drilled through the Volcano Valley Fault and into
the Lower Newland Formation, which hosts the Lower Copper Zone, documented very low
permeability conditions in this geologic unit.
The Lower Copper Zone occurs south of the Buttress fault, whereas the Neihart Quartzite (and
the bottom of well PW-6N) are located north of this fault. Well PW-6N yielded a substantial
quantity of water because the Neihart Quartzite is highly fractured in this area; this discovery led
the Proponent to revise their mine plan, which had previously involved the construction of access
tunnels within the Neihart Quartzite on the north side of the Buttress Fault. The revised plan
avoids this area and keeps all development work within the Lower Newland formation on the
south side of this fault. Myers’ assumption that bedrock in the area of the Lower Copper Zone
may have higher permeability similar to that of the Neihart Quartzite is not substantiated by
available data, and is one example of how this model’s reliability is diminished by a lack of
familiarity with the site-specific conditions.
Recognizing that there is always some degree of uncertainty involved with groundwater model
predictions, the Proponent proposed contingency plans that would mitigate higher than
anticipated mine inflows. One is to grout water-bearing fractures encountered during
underground development to limit the amount of water flowing into tunnels. Through grouting,
the Proponent should be able to maintain mine inflow rates within desired levels. Also, the
Proponent’s proposed RO water treatment system is composed of units that can be operated in
parallel. Anticipated mine inflows could be managed/treated by operating two RO treatment
units, each sized for 250 gpm. A third unit would be kept in reserve, either for when one of the
other units needs to be taken offline for maintenance, or for use during short-term periods when
larger quantities of water require treatment. If inflows remain higher than anticipated, additional
treatment units could be added to the RO system. It is important to recognize that the progressive
development of underground mine tunnels results in incremental increases in groundwater inflow
rates rather than inflow suddenly reaching a maximum rate. Therefore, increased flows can be
managed as they develop and measures (e.g., grouting of fractures) to limit those flows to desired
rates can be implemented as necessary.
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Consolidated Response WAT-2
Concerns Regarding Impacts on Surface Water Resources in the Project Area
Several commenters have expressed concerns that the Project would adversely impact surface
water resources and downstream water users.
As is industry standard practice, the EIS includes quantitative surface water and groundwater
modeling to generate predictions to support the assessment application and, further, as tools to
inform mitigation and management strategies (see Sections 3.4.1, Analysis Methods, 3.4.2,
Affected Environment, 3.5.1, Analysis Methods, and 3.5.2, Affected Environment, of the EIS).
The Project is proposed to be an underground mine, and a primary planned mitigation measure is
that the only significant amounts of contact water would be excess water sent from the WTP to
the UIG. The water released to the alluvial aquifer via the UIG during the construction and
operations phases would be treated by RO to assure compliance with groundwater standards and
non-degradation criteria per the MPDES permit (Hydrometrics, Inc. 2018a; Tintina 2018a). RO
is a highly efficient treatment process that targets dissolved metals and nutrients, including
nitrate. RO with pretreatment would be used to treat mine dewatering flow during operations and
closure. Further, surface water diversions for the Project would be limited to the irrigation period
of the year when water is available and leased water rights permit water withdrawal (Section
3.5.1, Analysis Methods, of the EIS).
In light of planned mitigation measures, the combined impacts on water resources based on the
Proposed Action are predicted to be minor; the complete effects assessment is presented in
Section 3.4, Groundwater Hydrology, and Section 3.5, Surface Water Hydrology, of the EIS.
Surface disturbance is less than 1 percent of the local watershed area, and simulated base flow
depletion for all streams except Coon Creek would be minimal (i.e., less than 10 percent). Coon
Creek base flow reduction would be offset with water from the NCWR and through an
agreement with the water rights holder to utilize the water rights (pending approval with the
DNRC). The quality of the groundwater reporting to Sheep Creek and Coon Creek would be the
same, if not better, than baseline conditions as the treated water discharged to the alluvial UIG
would meet groundwater non-degradation criteria (Hydrometrics, Inc. 2016b). As such, no
impacts on the receiving water quality (Sheep Creek and Coon Creek) are anticipated.
Consolidated Response WAT-3
Concerns Regarding Fracturing Resulting from Blasting
Several comments have expressed concern regarding the creation of fractures as a result of
blasting activity in the underground mine. The common underlying concern is the creation of
flow pathways for water to seep from the underground mine (containing ammonia and nitrate
dissolved from blasting materials and oxidation products) to surface water, and thus affect
surface water quality.
The fracturing that propagates into the host rock resulting from blasting in underground mines
has been a topic of academic study since at least the 1970s. There are several methods that have
been used to estimate the extent of fracturing, with consideration of the explosive material
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properties, blast-hole diameter, and rock mass properties (a summary is included in Silva et al.
2019). The extent of the fractured zones reported in the literature for low compressive and tensile
strength rock ranges as high as 15 meters (e.g., Sun 2013), with shorter fracture zones for higher
compressive and tensile strengths. Conditions more commonly found in underground mines
(e.g., higher lithostatic pressure and higher rock strength) have been observed to have maximum
extents of blasting-associated fracturing of 0.3 to 1 meter (Enviromin 2017a). Therefore, the
fractures reasonably expected to develop in the bedrock beyond the extent of the underground
mine as a result of blasting would not be long enough to create flow pathways connecting the
underground mine with surface water.
The water quality modeling study included simulation of the fracturing associated with blasting,
as discussed in the MOP Application, Appendix N, Section 4.3.2 (Enviromin 2017a). The
fracture density and reactive zone thicknesses used to calculate the reactive mass of mine wall
surfaces was assigned using the literature documenting blasting-associated fracturing observed at
existing underground mines (Enviromin 2017a). The base case model used an extent of blastingassociated fracturing of 1 meter, and sensitivity analysis simulations were conducted varying the
fracturing extent up to 2 meters.
Moreover, water with concentrations of blasting residues and oxidation products exceeding
standards in the underground mine is not expected to seep into the groundwater system.
Dewatering during construction and operations would create a sink for groundwater. In other
words, groundwater near the underground mine would be directed radially inwards towards the
mine as a result of dewatering, reporting to the sumps in the mine, then pumped to the surface
and treated prior to discharge. This groundwater sink has been demonstrated in both numerical
hydrogeological models that have been developed for the Project (i.e., the model prepared by
Hydrometrics, Inc. on behalf of the Proponent, and the model prepared by Tom Myers on behalf
of third-party reviewers [Myers 2019a]). Following closure, the mine would be flooded and
water in the underground mine would seep into the bedrock, while bedrock groundwater levels
would also generally rise and rebound following the operational dewatering. However, the
closure mine flooding plan includes iterative flushing (Technical Memorandum 8, Appendix H
of the EIS) that is expected to reduce blasting residue and oxidation product concentrations to
within non-degradation criteria.
Consolidated Response WAT-4
Concerns Regarding Sheep Creek Dewatering
Several comments have expressed concern that mine dewatering would result in reduced flow in
Sheep Creek.
Hydrological and hydrogeological studies conducted for the Project included an examination of
the reduction in flows in Sheep Creek resulting from mine dewatering. The effects are discussed
in Section 3.5.3.1, Surface Water Quantity, of the EIS, and were determined to be insignificant
because the reduction in base flow is small, below the non-degradation threshold, reversible, and
largely offset by discharge of mine inflows into Sheep Creek via the UIG.
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Reduction in base flow to creeks is expected where these creeks flow within the area that mine
dewatering would cause drawdown of the groundwater table. The hydrogeological modeling
(documented in Hydrometrics, Inc. 2016a and discussed in Section 3.4, Groundwater Hydrology,
of the EIS) simulated mine dewatering and the resulting groundwater table drawdown, as well as
the flow rates for groundwater discharging to surface water (defined as base flow) while mine
dewatering is underway.
The hydrogeological modeling indicated that mine dewatering would result in reductions in base
flow in Sheep Creek reaching a maximum of 0.45 cfs (202 gpm), contrasting with total base flow
of 32.2 cfs (14,452 gpm), as calculated for the watershed above the pour point in the model
domain. This maximum base flow reduction corresponds with 1.4 percent of total base flow,
which is less than the non-degradation threshold, and reverts to pre-construction conditions when
mining stops and the underground mine is flooded.
The base flow reduction in Sheep Creek (202 gpm) is less than the quantity of water that would
be returned to Sheep Creek via discharge of treated water through the UIG (398 gpm annual
average), compensating for the reductions resulting from mine dewatering.
During summer months (July to September), however, discharge through the UIG is not planned.
Without the compensating effect on flows associated with UIG discharge, the flow rates
downstream are still expected to be reduced by less than the non-degradation limit. Under the
rare 7Q10 low flow conditions, Sheep Creek flow is calculated to be 5.67 cfs (2,545 gpm) and
non-degradation rules limit a decrease in flow to less than 255 gpm (greater than predicted base
flow losses associated with mine dewatering).
The predicted decrease in flow in Sheep Creek resulting from mine dewatering (202 gpm across
the hydrogeological model domain, or 157 gpm above monitoring station SW-1) does not
account for contributions to flow resulting from seepage through the NCWR (the NCWR is
designed to leak, with seepage providing recharge to the groundwater system). Water from the
NCWR could also be returned to Sheep Creek via the wet well during summer months to
augment stream flow as required. The rate of water discharge to the UIG and subsequently to
Sheep Creek is nearly equal to the base flow reduction in Sheep Creek resulting from mine
dewatering, nearly completely offsetting the total streamflow loss.
Consolidated Response WAT-5
Concerns Regarding Potential Thermal Effects on Water Resources and Ecosystems
Several commenters asserted that the discharge of water to Sheep Creek and the decrease in
Sheep Creek’s base flow may increase the temperature of the water in Sheep Creek. The
commenters assert that the increase in temperature may cause algae growth and have other
adverse temperature-related impacts including adverse impacts on trout.
Potential Thermal Effects in Sheep Creek Resulting from Mine Dewatering
The simulated loss of Sheep Creek’s base flow caused by mine dewatering amounts to
approximately 2 percent (Hydrometrics, Inc. 2017a). Myers (2019) provides higher estimates for
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base flow loss, but his alternative groundwater model used to derive those estimates is not
supported by the site data (see Consolidated Response WAT-1: Concerns Regarding
Hydrogeological Model and Underestimation of Groundwater Inflows). Groundwater
contributions from the Project area represent only a small contributing proportion of Sheep
Creek flow most of the year, and any losses due to dewatering would be compensated by
discharge of TWSP water through the UIG and augmentation of groundwater via NCWR
seepage. Given that the proportion of the creek’s flow being lost by dewatering and replaced by
augmentation is small relative to total flow most of the year, it is as unlikely that these activities
would cause a detectable increase in Sheep Creek’s water temperature.
Potential Thermal Effects Resulting from Discharging TWSP Water via UIG
The rate at which the Project would discharge water to the alluvial aquifer represents a small
percentage of Sheep Creek’s total discharge. In addition, water discharged via the UIG would
migrate through the alluvial aquifer for some distance before discharging to the creek. During
that migration, the UIG injected water would equilibrate with ambient groundwater and be
influenced by the temperature of the sediments, which generally retain or approach the mean
annual surface air temperature year-round. As a result, the difference in temperature between the
discharge water and groundwater would decrease.
Regardless, future monthly TWSP water temperatures were estimated by calculating the total
heat transferred into the pond for July, August, and September using (1) an overall heat transfer
coefficient, (2) the average area of the pond, (3) the average temperature of groundwater being
pumped into the reservoir following treatment, and (4) the average site ambient air temperature.
The heat transfer coefficient accounts for heat lost by long-wave radiation, convection, and
evaporation less the heat gained by short-wave radiation (Williams 1963). The end of the month
temperature difference was calculated by dividing the total heat energy in the reservoir. The
estimated temperature was calculated by subtracting the temperature difference by the
temperature of the incoming water. For all other months (October through June), the TWSP
temperature was calculated using the previous month’s calculated TWSP water temperature.
Known factors, inputs, and assumptions are outlined in an August 1, 2019, technical
memorandum (Zieg 2019b).
Results indicate that water temperatures in the TWSP would be lower than the projected
maximum allowable temperature for water being discharged to the UIG for all months except
October and November. The thermal analysis does not account for equilibration with ambient
subsurface temperature during seepage through the alluvial sediments after discharge. Water
discharged via the UIG would migrate through the alluvial aquifer for some distance before
discharging to the creek. The discharge would be governed by an MPDES permit. The rate at
which the Project would discharge water to the alluvial aquifer represents a small percentage of
Sheep Creek’s total discharge. Thermal analyses conducted by the Proponent (Zieg 2019b) and
outlined below supports the determination of no significant temperature effects on streams.
The higher water temperatures introduced by discharge from the TWSP in October and
November are expected to be rapidly attenuated. For example, temperature differences between
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TWSP discharge and the projected maximum allowable temperature in the UIG is 1.5°F in
October and 3.6°F in November (Zieg 2019b). Considering the analyses, it is unlikely there
would be thermal impacts as a result of discharging the TWSP water.
Regardless of the conclusions presented above, the final MPDES permit has been amended in
response to comments and would require that discharge to the UIG be no more than 1°F above or
2°F below the temperature monitored in an upgradient groundwater monitoring well. This effluent
limitation would ensure that the discharge does not change the existing temperature of the
groundwater more than allowed by the surface water quality standard. By the time the discharge
reaches Sheep Creek, buffering by the groundwater temperatures would ensure that the change to
temperature in surface water is nonsignificant. Additionally, the Proposed Action and AMA require
the Proponent to monitor water temperature in the TWSP discharge and at the stream monitoring
sites (MOP Application Section 6.3.1; Tintina 2017a). If water temperatures violate the Montana
Water Quality Act, including non-degradation standards, the Proponent would be required to
implement engineering controls sufficient to avoid any temperature-related adverse effects,
including, but not limited to:
•

Engineering Control 1: Changing the depth at which water is pulled from the TWSP
The Proponent plans to pull deeper water from the TWSP. As a result, water leaving the
TWSP would consist of deeper, colder water. As long as depletion of water in the TWSP is
insignificant, discharge of TWSP water would not result in rising creek temperature.

•

Engineering Control 2: Managing the combined flows from the TWSP and treated
groundwater
Mixing TWSP water with water from the WTP represents another engineering control. The
WTP would receive water from the following main sources (Tintina 2018b Figure 3.44):
−
−
−

Mill catchment runoff (at a rate of 13.1 gpm);
Water from the foundation drain of the CTF (at a rate of 20 gpm); and
Water pumped from the mine (at a rate of 499.7 gpm).

Most of the water received by the WTP would be groundwater pumped from the mine and
delivered to the WTP via underground pipes. Temperature of that groundwater would be
close to average annual air temperature, thereby regulating any seasonal temperature
variation. Subsequently, water temperature leaving the WTP is not expected to be
significantly higher than the water pumped from the mine. Mixing TWSP water with WTP
water at the appropriate proportion may allow for controlling the temperature of the water
discharged to the Sheep Creek UIG, such that instream temperatures are not altered. Prior to
discharge, the blended water would be sampled/monitored as required in the MPDES permit.
•

Engineering Control 3: Installing heat exchange units
If engineering controls 1 and 2 are insufficient to prevent thermal impacts on Sheep Creek,
heat exchange units could be installed. Heat exchange units move heat from one medium
where it is readily available to another medium that can accept it. Here, routing TWSP water
through a refrigeration circuit is proposed. During this process, energy is absorbed from the
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refrigerant (here: TWSP water), thereby lowering the water temperature as needed to comply
with set average monthly and maximum daily temperature changes as outlined in the
MPDES permit.
Discharge of NCWR Water
Future monthly NCWR water temperatures were estimated using Newton’s Law of cooling and
mass flow equations to calculate (1) the total heat transferred into the reservoir in May and June
using an overall heat transfer coefficient, (2) the average area of the reservoir (average of
previous and current months), (3) the average temperature of the creek water coming into the
reservoir (at station SW-1), and (4) the average site ambient air temperature. The heat transfer
coefficient accounts for heat lost by long-wave radiation, convection, and evaporation less the
heat gained by short-wave radiation (Williams 1963). The NCWR temperature was estimated
July through April using similar methods; however, since the discharge to the reservoir would be
small (estimated at 106 gpm during July through September [Zieg 2019d]) compared to the total
volume, discharge to the reservoir was not considered during these months. Known factors,
inputs, and assumptions are outlined in a July 25, 2019, technical memorandum (Zieg 2019d).
Results indicate that water temperature in the NCWR would be greater than in Sheep Creek
during the following 5 months:
•
•
•
•
•

May (mean creek temperature 41.6°F vs. NCWR water temperature 41.8°F)
June (mean creek temperature 49.6°F vs. NCWR water temperature 49.7°F)
August (mean creek temperature 53.2°F vs. NCWR water temperature 54.7°F)
September (mean creek temperature 46.9°F vs. NCWR water temperature 51.9°F)
October (mean creek temperature 39.7°F vs. NCWR water temperature 51°F).

Of these 5 months during which NCWR water temperature exceeds Sheep Creek water
temperature, the Proponent only proposes to transfer water from the NCWR to Sheep Creek via
the wet well during the month of October (Zieg 2019d). Mixing analysis shows that the NCWR
discharge to Sheep Creek would only increase the temperature in Sheep Creek during the month
of October, and the increase would be about 0.5 °F (Hydrometrics, Inc. 2019b), which is less
than the 1 degree change allowed according to ARM 17.30.623(2)(e).
Direct discharges are not proposed from the NCWR via the wet well to Sheep Creek during May
to September. Seepage from the reservoir (estimated from 22 to 26 gpm during summer months)
would migrate to Little Sheep Creek via subsurface (groundwater) flow and is expected to
equilibrate with ground temperatures before entering surface water; therefore, this seepage is not
expected to have a detectable influence on the creek’s water temperature. Water transfers from
the NCWR to Coon Creek and Black Butte Creek are expected to equilibrate with groundwater
temperatures as a result of (1) flow through buried pipelines and (2) equilibration with
subsurface temperatures following discharge to the UIGs.
Regardless of the conclusions presented above, the Proposed Action and AMA require the
Proponent to monitor water temperature in the NCWR and in the water leaving the facility (MOP
Sections 3.6.9.5 and 6.3.1, Tintina 2017a). In the unlikely scenario that water transfers from the
NCWR would cause water temperatures that violate the Montana Water Quality Act, including
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non-degradation standards, the Proponent would be required to implement engineering controls
such as changing the depth the water is pulled from the NCWR. Changing the depth from which
NCWR water is pulled represents a highly effective engineering control allowing for access to
deeper, colder water. As long as depletion of water in the NCWR is insignificant, discharge of
NCWR water would not result in rising creek temperature.

8.2.2. Draft EIS Comment Response Matrix
Beyond the consolidated response themes, DEQ received comments on the Draft EIS as
individual or “unique” comment submissions and as “form letter” submissions. The comments
were submitted in letters, postcards, emails, and compact disks.
8.2.2.1.

Individual (Unique) Comment Submittals

The Draft EIS Comment Response Matrix table below presents the substantive comments
received on the Draft EIS and responses to them. Table 8.2-2 lists the Submittal ID number,
comment number, name of the commenter, organization or affiliation, the source of the
comments, the substantive comments submitted, and the DEQ responses to those substantive
comments. Where appropriate, responses in the matrix refer to a consolidated response or other
comment.
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Table 8.2-2
Unique Comments on the Draft EIS
Submittal ID

Comment
Name of Sender Organization
Number

Source

81

The Draft EIS also ignores key issues concerning the mine’s potential air
quality impacts. The Draft EIS asserts that there will be no significant fugitive
dust emissions from the surface of the CTF because the tailings “material
would be moist ... and would be stabilized with cement additions to provide a
non-flowable mass.” Draft EIS at 3.2-27. The Draft EIS, however, fails to
substantiate its claim that additions to the surface of the tailings facility will
adequately prevent the surface from drying under warm and dry weather
Hard Copy
conditions, and thus prevent the facility from generating fugitive dust.
Letter
Cf.Exhibit 48 (Sanderson eta!., Windblown fugitive dust emissions from
smelter slag, 13 Aeolian Research 19 (Mar. 22, 2014)) (evaluating particulate
emissions from smelter slag); Exhibit 49 at 9-12 (Hecla Greens Creek Mining
Company, 2017 Annual Report (Apr. 15, 2018)) (discussing fugitive dust
emissions from a tailings impoundment at the Greens Creek Mine). The EIS
should therefore provide adequate data and analysis to support the conclusion
that the CTF will not produce significant quantities of toxic fugitive dust.

Comment

Response

Air Quality

HC-003

HC-003

HC-003

February 2020

82

83

Josh Purtle

Josh Purtle

Josh Purtle

Earth Justice

Earth Justice

Earth Justice

The Draft EIS further discounts potential air quality impacts from blasting
operations within the mine. Although the Draft EIS acknowledges that blasting
would result in the release of noxious gases and particulates, it nevertheless
asserts that these emissions “would not be a significant contributor to total
annual emissions for [particulates] and other pollutants” because blasting
Hard Copy
“occurs infrequently and is confined to the underground mine areas.” Draft EIS
Letter
at 3.2-25. The Draft EIS, however, provides no data or analysis to support this
summary conclusion. Indeed, it seems implausible that these emissions will be
confined to the underground workings, because Tintina plans to use external
exhaust raises to, among other things, “clear fumes from blasting.” Draft EIS at
3.2-24.
The Draft EIS also omits critical information about air quality impacts caused
by the use of emergency generators at the project site. The Draft EIS indicates
that the emergency generators will produce particulate matter, but it does not
disclose the levels of expected particulate emissions: the table summarizing
“Emergency Generator Impacts” only lists the expected level of nitrogen
dioxide emissions. Draft EIS at 3.2-32.
In addition to omitting key information about the emergency generators’ air
Hard Copy quality impacts, the Draft EIS fails to analyze the potential for air quality
Letter
exceedances due to the combination of emergency generator emissions and
emissions from normal project operations. The Draft EIS indicates that
ordinary mine operations will result in pollution levels up to 80% of the 10
micron particulate matter standard and up to 81% of the nitrogen dioxide
standard. Draft EIS at 3.2-31. In turn, emergency generator emissions, which
the Draft EIS “evaluated separately,” are expected to produce emissions up to
85% of the nitrogen dioxide standard, as well as an unquantified amount of
particulate emissions, independent of normal mine emissions. Draft EIS at 3.2-
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A more complete description of the tailings processing for the Project was
provided in Section 3.2.4.2, Proposed Action: Operations Phase Surface
Operation Emission Sources, in the EIS: “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.” Given the inclusion of a binder in the treated tailings, there is no need
to “prevent the surface from drying.” The cured surface of the cemented tailings
would not become subject to dust emissions due to drying out in warm weather.
The cemented crust of the completed tailings surfaces would more closely
resemble cured concrete, and would not contribute significant quantities of dust.
Ongoing facility inspections required by the Site Fugitive Dust Control Plan
within the air quality permit would further validate that the CTF is not a source of
wind-blown dust.
The underground emissions due to blasting are tabulated in Table 3.2-6 as source
ID UG, ANFO underground explosive. It is generally found that larger
particulates generated by the blasts would settle out within the underground
workings; that is not necessarily the case for fine particulates and gaseous
emissions. The emissions due to blasting were included in the modeled results
presented in the Draft EIS as part of the mine vent point sources. The amount of
explosive used is limited on an annual basis as a condition of the air quality
permit. The air quality permit also regulates the exhaust ports as point sources for
purposes of opacity restrictions and also must be included in the Site Fugitive
Dust Control Plan.
The emergency generators are only required for emergency purposes and as such,
normal mine operations would not continue when the emergency generators are
being used for real emergency situations. The generators would require periodic
testing to ensure their reliability but this use is incidental and minor in nature.
Emissions for the emergency generators and other emergency engines are
completely tabulated in Table 3.2-6 of the EIS for each criteria pollutant. These
units were modeled separately in the assessment of NAAQS conformance
because their schedule is limited to 500 hours per year, rather than the 8,760
hours assumed for other Project sources. The full results of this modeling were
added to the Final EIS, and revised tables provided for the emergency engine
modeling. They show that, with the exception of PM2.5 24-hour average, the
highest receptor results are below the SIL for Class II areas, which is a
concentration that is a small fraction of the NAAQS. Since the PM2.5 24-hour
average was above the SIL, maximum modeling results were directly compared
to the NAAQS. That result was found to be 30 percent of the standard, at a
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HC-003

91

Josh Purtle

Earth Justice

HC-003

93

Josh Purtle

Earth Justice

HC-003

86

Josh Purtle

Earth Justice

February 2020

Source

Comment

Response

31-3.2-32. Thus, it seems likely that operating the emergency generators will, location that would not overlap with the highest impacts from other Project
when combined with emissions from normal mine operations, cause
sources. A replacement Table 3.2-10 was included to document this result.
exceedances of both particulate and nitrogen dioxide ambient air quality
standards. The Draft EIS, however, does not analyze or discuss this possibility.
Draft EIS at 3.2-31-3.2-32.
Finally, the Draft EIS fails to discuss the ways in which climate change may
impact DEQ’s predictions about the mine’s environmental impacts. According
to the 2017 Montana Climate Assessment:
Montana is projected to continue to warm in all geographic locations, seasons,
and under all emission scenarios throughout the 21st century. By mid century,
Montana temperatures are projected to increase by approximately 4.5-6.0°F
(2.5-3.30C) depending on the emission scenario .... These state-level changes
Hard Copy are larger than the average changes projected globally and nationally.
See Consolidated Response MEPA-2.
Letter
Exhibit 50 at 9. As a result of temperature increases, precipitation across the
state “is projected to increase in winter, spring, and fall; precipitation is
projected to decrease in summer.” Id. at 10. “The largest decreases are expected
to occur during summer in the central and southern parts of the state,” in the
region where the Black Butte Mine would be developed. Id. These changes in
temperature and precipitation patterns may affect Tintina’s ability to ensure that
the Black Butte Mine does not cause significant environmental impacts over
the long term.
It is reasonable to expect that the effects of climate change will be felt
throughout mine construction, operation, closure, and post-closure, including
more frequent and severe storm events, earlier snowmelt, more frequent rainHard Copy on-snow events, and higher temperatures. Yet the Draft EIS fails to consider
See Consolidated Response MEPA-2.
Letter
the effects of climate change when evaluating the Black Butte Mine and its
impacts. The EIS should include an additional section discussing these and any
other impacts associated with climate change that could affect the EIS’s
predictions about the mine’s environmental impacts.
For example, the Draft EIS fails to fully analyze the potential for cumulative
See Consolidated Response CUM-2.
impacts to air quality. DEQ’s air quality model for the mine indicates that
particulate emissions from mine facilities are likely to reach 80% of the
The impacts of existing projects and activities in the region are assumed to be
national ambient air quality standard for the project area. Draft EIS at 3.2-31.
included in the monitored air pollutant background concentrations that were
The Draft EIS does not analyze, however, whether other potential sources in
included in the air modeling to assess conformance with NAAQS and MAAQS.
the region, combined with these high emissions from the mine, could cause an
The modeled Project impacts were added to the monitored background as a
air quality standard exceedance. In fact, the Draft EIS acknowledges that
measure of air quality characteristics after implementation of the Project. As a
controlled burns associated with the Castle Mountains Restoration Project in
result, the cumulative effects of the existing projects plus the Project sources are
the nearby Helena-Lewis and Clark National Forest will also produce
Hard Copy
reflected in the NAAQS analysis results. See Section 3.2.2.2, Assessment of
particulate emissions, but summarily dismisses these impacts because they will
Letter
Direct and Secondary Impacts, through Section 3.2.2.3, Atmospheric Deposition
occur 15 to 20 miles away from the project site and will be “temporary.” Draft
and Regional Haze, as well as Tables 3.2-8 and 3.2-9 of the EIS.
EIS at 4-9-4-10. The Draft EIS does not explain, however, why the distance
from the project site and temporary duration of particulate emissions from
Fires, including controlled burns, can have adverse impacts that can temporarily
controlled fires will avoid any risk of an air quality standard violation,
exceed NAAQS, usually for PM10. The impact of the Project would increase the
including a temporary violation.
likelihood that the added emissions from a controlled burn, even at some distance
Similarly, it is likely that natural wildfires during the summer months could,
from the Project site, could result in cumulative local and temporary exceedances.
when combined with emissions from the mine, cause significant levels of
However, controlled burns or uncontrolled wildfire may cause these temporary
particulate pollution in the region. The EIS should analyze whether these and
exceedances, with or without the Project.
other pollutant sources in the area could cause the mine emissions to contribute
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to a temporary violation of national ambient air quality standards for particulate
emissions.
Alternatives

HC-003

9

Josh Purtle

Earth Justice

HC-003

19

Josh Purtle

Earth Justice

February 2020

The Draft EIS further fails to consider and disclose several feasible project
alternatives. These include alternatives that Tintina itself considered in
developing its project proposal, but dismissed for reasons that are not clear
from documents currently in the public record. DEQ must independently
Hard Copy
consider these alternatives, determine whether any are feasible under MEPA, See Consolidated Response ALT-1.
Letter
and disclose the alternatives’ expected environmental impacts. Most
importantly, DEQ must disclose whether any of these feasible alternatives
would avoid environmental impacts expected from the mine as currently
proposed.
The Draft EIS also fails to provide a reasonable analysis of feasible project
alternatives. Under DEQ’s MEPA regulations, an EIS must include “an
analysis of reasonable alternatives to the proposed action, including the
alternative of no action and other reasonable alternatives that may or may not
be within the jurisdiction of the agency to implement.” ARM 17.4.617(5). An
“alternative” is “an alternate approach or course of action that would
appreciably accomplish the same objectives or results as the proposed action,”
and includes alternate “design parameters, mitigation, or controls other than
those incorporated into a proposed action by an applicant or by an agency prior
to preparation of an EA or draft EIS.” ARM 17.4.603(2)(a). Such alternatives
must be discussed if they are “achievable under current technology” and
“economically feasible as determined solely by the economic viability for
similar projects having similar conditions and physical locations and
determined without regard to the economic strength of the specific project
sponsor.” MCA § 75-1-201 ( 1 )(b )(iv)(C). The Draft EIS discusses in detail
only three project alternatives: a no action alternative, in which the Black Butte
Hard Copy Mine would not go forward; Tintina’s project as currently proposed; and an
See Consolidated Response ALT-1.
Letter
“agency modified alternative,” which would adopt Tintina’s proposal but
require slightly more backfilling of the mine workings with cemented tailings
before closure. See Draft EIS at 2- I -2-16. The Draft EIS briefly discusses
additional alternatives, but dismisses them without analyzing their potential
environmental impacts. Draft EIS at 2-17-2-23. The Draft EIS’s treatment of
only three alternatives-and one of those the no-action alternative that an EIS
must always discuss-fails to comply with MEPA’s requirement that the EIS
analyze all “reasonable” and “feasible” alternatives to the proposed action.
ARM 17.4.617(5); MCA § 75-1-201 (I )(b )(iv)(C). There are several
alternatives that the Draft EIS should have carried forward to its environmental
analysis. These include alternatives that Tintina considered and dismissed in
developing its project proposal, though it is not clear from the public record
why Tintina dismissed some of these alternatives. DEQ must consider all of the
potentially feasible alternatives discussed below, including those dismissed by
Tintina, and either explain why they are not reasonable under the
circumstances, or analyze and disclose the expected environmental impacts of
the omitted alternatives. See ARM 17.4.617(5).
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20

21

Josh Purtle

Josh Purtle

Earth Justice

Earth Justice

Source
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First, the Draft EIS fails to meaningfully consider alternative methods for
processing and disposing tailings waste produced by the mine. Analyzing such
alternatives is critical, because, as discussed, the tailings waste produced by the
mine will contain high levels of toxic metals and acid-generating sulfide
minerals. Whether Tintina successfully contains these materials, or a portion of
the materials is discharged to groundwater or surface water in the Sheep Creek
and Smith River watersheds, will depend on the success of Tintina’s selected
tailings disposal method.
One of these omitted disposal methods is the use of a pyrite separation circuit,
which would allow Tintina to separate acid-generating pyrite waste from nonacid-generating waste before disposal, and thus limit the amount of acidgenerating waste stored aboveground in the CTF. See Draft EIS app. Cat 4;
Exhibit 14 at 1 (Letter from David M. Chambers, Ph.D., Ctr. for Sci. in Pub.
Participation, to Craig Jones, DEQ (May 1, 2019)). As the Draft EIS concedes,
pyrite waste has “a higher acid potential ... compared to depyritized tailings.”
Draft EIS app. Cat 2. A release of pyrite waste would therefore be more
harmful than a release of depyritized tailings. Further, storing acidic pyrite
Hard Copy waste in the CTF creates a risk, discussed further below, that acidic mine waste
Letter
could dissolve cement in the tailings, thus compromising CTF stability over the
long term. See Exhibit 14 at I. As a result, storing pyrite waste in the CTF
greatly increases the risk of acid mine drainage in the Smith River basin in the
event that the CTF containment dam fails or the CTF liners leak.
However, Tintina could mitigate this threat by separating out pyrite waste using
a pyrite separation circuit and storing all or most of the pyrite waste
underground. The Draft EIS nevertheless dismissed this alternative primarily
on the ground that “long-term storage and disposal” of sulfide concentrate
“would be challenging.” Draft EIS at 2-2I. However, DEQ did not consider
whether it would be feasible to store sulfide concentrate in the backfilled
tailings underground, or whether doing so would provide environmental
benefits over storing sulfide waste indefinitely in the aboveground CTF. See
Exhibit I4 at 3. Indeed, because the use of a pyrite circuit would reduce the
proportion of acid-generating tailings “from 100% to approximately 5%” of the
total amount of tailings, it appears that it would be feasible to dispose of all of
the acid-generating waste as mine backfill. Exhibit I4 at 3. Given the conceded
environmental benefits of separating out sulfide waste, see Draft EIS at 2-2I,
DEQ should have evaluated this alternative in more detail.
Tintina also dismissed using a dry stack tailings method to dispose the tailings
waste. According to Tintina’s analysis, this disposal method would avoid some
of the potential stability issues associated with the CTF: indeed, a dry stack
“waste facility would be sufficiently stable to eliminate the need for a retaining
dam.” MOP Application Rev. 3, app. Qat 4. Tintina raised some concerns about
Hard Copy using this method in practice, see id., but it is not clear whether these
Letter
operational concerns would be more serious than those associated with the
proposed cemented tailings facility. In the end, it is not clear why Tintina
rejected this alternative, or what role cost played in that decision. See id. at 6,
17 (citing “[h]igher capital costs” and “[h]igher operating costs” associated
with dry stack method). DEQ should analyze and disclose whether the dry
stack method could be a feasible alternative to the CTF, and whether dry stack
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See Consolidated Response ALT-4.

Appendix C (Technical Memorandum 3) of the EIS discusses dry stacking
tailings, indicating that there can be air quality issues due to dust and that
separate storage of process water and contaminated water would also be required.
A detailed assessment of tailings management is discussed in Appendix Q
(Geomin Resources, Inc. 2016) of the MOP Application (Tintina 2017a;
summarized here). There are additional environmental and operational cons
associated with dry stack tailings (e.g., the need to store the contaminated process
water, potential drying issues, and potential air quality issues). According to
Appendix Q, “A large working group composed of 18 scientists and engineers
from Tintina Resources, Inc., SRK Consulting, Geomin Resources Inc.,
Enviromin Inc., Knight Piésold, Tetra Tech Inc., and International Metallurgical
Inc., was formed in 2015 to identify feasible tailings storage methods for the
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Josh Purtle

Earth Justice
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disposal would avoid some of the risks associated with a dammed tailings
facility.

Black Butte Copper operations and rank the alternatives in order to select the
most appropriate method specific to the project” (Geomin Resources, Inc. 2016).
Given that the tailings are expected to be very fine, it may not be possible to dry
the tailings sufficiently to implement dry stacking (i.e., the alternative would not
be technically feasible, given site-specific factors). In conditions where the
tailings could be adequately dried, they would be transported by trucks to a
disposal site, where the very fine particles that comprise the majority of the
tailings would be subject to wind erosion and could therefore generate excessive
fugitive dust. With cemented paste tailings, the added cement and increased
moisture content would minimize blowing dust. Appendix K (Knight Piésold
Consulting 2017a) of the MOP Application (Tintina 2017a) also states that
dewatered tailings may become unstable when they are saturated, due to ice
lenses in winter or localized liquefaction in wet seasons.

From the standpoint of geochemical reactivity, the dry stack tailings would
behave similarly to the “raw” (non-amended) tailings that underwent sub-aerial
kinetic testing (see MOP Application, Appendix D [Enviromin 2017b]). The dry,
non-amended tailings exhibited the highest rates of acid and metals release, and
reacted more quickly than any other scenarios that were tested for tailings
disposal (i.e., non-amended subaqueous, amended with 2 percent or 4 percent
cement and binder). It would not be feasible to prevent the exposure of tailings to
air and wetting cycles in a dry stack facility. Making the tailings susceptible to
oxidation through a dry stack facility would not be an environmental benefit, and
in order to properly manage the contact water interacting with the tailings, further
water containment, handling, and likely more-rigorous water treatment would be
necessary. There are other factors why dry stack tailings would not provide
benefits or better environmental protections than cemented paste tailings. While it
was noted that dry stack tailings could be sufficiently stable to eliminate the need
for a retaining dam (assuming the tailings could in practice be dewatered
sufficiently), the same could also be said of cemented paste tailings (once paste
tailings cure, they form a solid mass that would not need to be contained behind a
dam). Paste tailings would at a minimum require berms to restrict how far they
flow before they cure). Appendix Q does note that dry stack tailings would also
require containment berms. While neither dry stack tailings nor paste tailings may
require retaining dams for geotechnical reasons, both methods would likely
require construction of dams for the purpose of water quality protection. In either
case, the tailings storage facility would be exposed to rainfall, which would result
in water infiltration, seepage, runoff, erosion, and transport of sediment (tailings)
away from the storage site due to storm water runoff. To contain seepage and
storm water that may impact water quality, either type of facility would have to
be lined and would need lined embankments (i.e., dams) to retain storm water
runoff prior to treatment.
First, the Draft EIS does not adequately address the alternative of using a
Appendix A and Sections 2.3.2.6, Increase Cement Content in Tailings, and
higher cement content in the CTF tailings. Tintina plans to use only 2% cement 3.6.3.2, Proposed Action, of the EIS indicate that increasing the cement content
Hard Copy in the tailings it will store in the CTF. Tintina’s own tests indicate, however,
of the tailings in the CTF beyond the 2 percent proposed level would not offer
Letter
that such tailings quickly degrade under weathering conditions, which may
any additional environmental benefits and that the proposed 2 percent cement
pose problems for the stability of the tailings and the CTF as a whole. See, e.g., mixture would be sufficient to achieve necessary strength and water quality
MOP Application Rev. 3, app. Nat 44-45. Tailings containing 4% cement, by protection. Section 3.6.3.2, Proposed Action, states, “To date, the testing regimen
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contrast, would be much more stable. See id. In particular, 4% tailings will be supports the selected cement content levels of 2 percent for cemented tailings
more resistant to attack by acids in the mine waste than 2% tailings. Exhibit 15 reporting to the CTF, and does not indicate a need for or benefit from increased
at 3-5 (Letter from Kendra Zamzow, Ph.D., Ctr. for Sci. in Pub. Participation, cement contents.”
to Craig Jones, DEQ (May 9, 20 19)); Exhibit 16 at 13 (Aldhafeeri & Fall,
Sulphate induced changes in the reactivity of cemented tailings backfill, 166
This issue is further addressed in Appendix Q, Tailings Management Alternatives
Evaluation, of the MOP Application, page 5, Sections 2.3.5 and 2.3.6. A
lnt’l J. of Min. Processing 13 (Sept. 10, 2017)) (“Regardless of the initial
sulphate content, increasing the cement content and/or replacing cement with reference to Appendix Q (Geomin Resources, Inc. 2016) of the MOP Application
mineral admixtures leads to the reduction in the reactivity of the paste.”). DEQ (Tintina 2017a) was added to Section 2.3.2.6, Increase Cement Content in
Tailings, of the EIS. Both quantities of cement were determined to be sufficient
itself raised this issue in its comments on Tintina’s mine operating permit
application, writing: “Cemented paste tailings research indicates that changing to limit blowing dust and reduce the formation of acidity on the tailings surface
the type of binder... and the binder content ... can have significant effects on the for short periods of time, until the CTF surface is covered by the next layer of
cemented paste’s short-term strength and setting time, long-term strength, and tailings. The small quantity of cement proposed to be added to the paste tailings
resistance to internal expansion and fracturing.” DEQ, First Deficiency Review, is not intended to delay or prevent ARD formation; rather, it is to provide
Pending Operating Permit 00 I 88 at 14 (Mar. 2016) (“First Deficiency
structural strength and to change the physical properties of the tailings to a stable,
Review”). DEQ, however, did not carry this concern forward to its analysis in non-flowable material with low hydraulic conductivities. Elevated sulfide content
the Draft EIS.
in the tailings does not necessarily equate to extreme acid production. In order for
the internal sulfides to oxidize and produce sulfate, the right physical and
Tintina’s consultant dismissed this alternative as well, stating without
chemical conditions for oxidation are required; this is precluded if the material
supporting citation that “[t]o date, the testing regimen supports the selected
limits sufficient ingress of water and oxygen. These sections also note that either
cement content levels ... and does not indicate a need for or benefit from
increased cement contents.” Draft EIS app. A at 6; see also Draft EIS at 3.6-17. cement addition rate would result in a tailings deposit sufficiently stable to
However, this statement ignores the evidence cited above that 2% tailings will maintain structural integrity in the event of an embankment failure (i.e., the
be much less stable than 4% tailings. Indeed, the Draft EIS’s asse1tion that the tailings deposit would remain in place even if the dam did not). Paste tailings do
use of 4% cement “would not provide additional environmental benefits,” Draft not present the risk of catastrophic failure that is associated with conventional
EIS at 2-20, appears to rest on DEQ’s unsubstantiated assumption that the risk saturated tailings impoundments. Appendix N (Enviromin 2017a) of the MOP
of CTF failure is essentially zero. See Part VILA, below. Tintina’s permit
Application, pages 44-45, referenced in this comment, does not indicate that
application further suggests that Tintina may have dismissed using a higher
degradation of tailings poses a stability risk for the CTF. This reference also notes
that the method of testing that was employed (i.e., laterally unconfined cylinders)
percentage of cement in the tailings because of the greater cost, but the
available documents are not clear on this point. See MOP Application Rev. 3, promotes rapid disaggregation of the cemented paste tailings, and this is not
directly comparable to the way that this material would be placed in successive
app. Q at 17 (noting that “[o]perating costs” of using 2% tailings are “lower”
than for 4% tailings). Given the conceded benefits of using 4% tailings, DEQ thin lifts and contained within the CTF. The additional compressive strength
provided by higher cement and binder content would not be necessary for the
should consider this alternative in more detail, including by disclosing the
material placed in the CTF, like it would be for the backfill placed underground.
environmental benefits of adopting this alternative. Otherwise, DEQ should
provide a rational explanation, supported by scientific evidence, why this more The CTF surfaces would be regularly covered by new layers of paste tailings,
creating a low conductivity cover over the underlying layers, and maintaining low
environmentally-protective alternative is not “feasible” for MEPA purposes.
See Mont. Wildlife Fed’ n, ~ 43 (“The agency must examine the relevant data oxygen ingress within the cemented mass. Any contact water interacting with the
tailings would be contained within the CTF and continuously removed for
and articulate a satisfactory explanation for its action, including a rational
connection between the facts found and the choice made.”) (quoting Clark Fork treatment, maintaining little to no water in the CTF.
Coal.,~ 47).
Near closure (whether permanent or temporary), the upper lift of cemented paste
tailings would contain additional binder (4 percent) (Tintina 2017a). This would
decrease the potential for dust, increase the surface strength, and create a durable
surface for equipment to perform reclamation activities. No tailings would be left
exposed near the surface in closure. Sections 2.2.2, Construction (Mine Years 0–
2), and 2.2.8, Reclamation and Closure (Mine Years 16–19), of the EIS describe
that the CTF foundation would be double-lined with HDPE liners, and the top
would be capped with a HDPE geomembrane liner covered by a minimum of 5
feet of non-reactive fill material and soil, which would then be revegetated. Any
seepage or contact water within the liner (during the reclamation steps or
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following closure) would be captured by the internal sump and pumped to the
WTP. As with the underground backfill, when the CTF has been encapsulated,
there is very limited potential for breakdown or disaggregation of the cemented
tailings. The vegetated reclamation cover and upper liner placement would also
restrict water and oxygen from entering the CTF, precluding sulfide oxidation on
exposed surfaces.
See Consolidated Responses PD-2 and PD-5 for more information about the
cement content and acid formation. Also, see Submittal ID BBC00830, Comment
Number 3, for more information about sulfate attack on cemented tailings.
Consolidated Responses PD-1 and PD-3 address comments about stability of the
CTF and failure scenarios.

HC-003

February 2020

23

Josh Purtle

Earth Justice

The Draft EIS also improperly dismisses the alternative of building the CTF
above the water table. As currently designed, the CTF would sit within the
water table, such that groundwater from the surrounding geology would flow
against the liner on the bottom of the CTF. See Draft EIS at 2-20. This
groundwater pressure threatens CTF stability and increases the risk that
groundwater will enter the CTF through defects in the bottom CTF liner.
Exhibit 14 at 4; Exhibit 15 at 16.
Tintina’s consultant dismissed placing the CTF above the water table because
raising the CTF ten or more vertical feet would require more fill and create
The commenter references Appendix B of the EIS when stating that the
possible stability issues. See Draft EIS app. B at 3; see also Draft EIS at 2-20
Proponent’s consultant dismissed the option of elevating the CTF above the water
(positing that “elevated CTF would have a larger footprint” and greater visual
table. Note that all Technical Memoranda attached as appendices to the EIS were
impacts). However, elevating the CTF at its currently planned location is not
prepared independently by DEQ’s consultant and not by the Proponent’s
the only way to build it above the water table; Tintina could also move the CTF
consultants.
further up the hillside, or place it in a different location entirely. Exhibit 14 at 4.
Indeed, Tintina’s own analysis of the depth to groundwater in the project area
See Consolidated Responses ALT-2 and ALT-3.
suggests that it “may be possible to move the [CTF] upgradient until the bottom
is above the water table. Id. at 4 (discussing Draft EIS app. B at 1 and MOP
Lastly, the commenter references DEQ’s second deficiency review of the MOP
Hard Copy Application Rev. 3 at 249). DEQ should analyze and disclose whether it would
Application with regard to the potential development of an alternative CTF
be feasible to build the CTF above the water table by placing it at a different
Letter
design with a less steep embankment slope. Review of DEQ’s deficiency
location.
questions clarifies that the intent of considering a less steep slope was not to
Alternative CTF locations may provide other environmental benefits as well.
improve embankment stability but rather to better blend the feature with natural
For example, the west impoundment site described in an appendix to Tintina’s
landforms in the area, which tend to have slopes less steep than 2.5:1. DEQ did
mine operating permit application may cause fewer environmental impacts,
not pursue this as an alternative because the larger embankment would require
particularly to wetlands, than the proposed CTF site. See MOP Application
more excavation to provide construction material, would disturb more land than
Rev. 3, app. Q at 10. The Draft EIS inexplicably contradicts these conclusions
the Proposed Action, and would impact more wetlands. Embankment failure due
in Tintina’s own permit application, asserting that the alternative west
to the proposed design was not an issue. The alternative was not considered
impoundment location would actually cause greater impacts to wetlands and
further due to the greater impacts it would have to other resources.
drainages, and on that basis declines to consider further the west impoundment
site and other alternative CTF locations. Draft EIS at 2-17. Given this error, and
the apparent environmental benefits of alternative tailings sites, the EIS should
revisit its analysis of these sites and disclose whether any of them would
provide a feasible alternative to Tintina’s proposed CTF site.
The Draft EIS further fails to consider an alternative that would decrease the
slope of the CTF at closure, thus increasing long-term CTF stability. DEQ
proposed this alternative specifically, a CTF slope at a 2.5:1 grade rather than
the 3:1 grade Tintina proposed in its application-in its review of Tintina’s mine
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operating permit application, DEQ, Second Deficiency Review, Pending
Operating Permit 00188 at 33 (Dec. 15, 20 16) (“Second Deficiency Review”),
but, without explanation, did not carry this recommendation forward to the
Draft EIS. DEQ should explain whether reducing the CTF slope at closure
would reduce the risk of CTF failure, and whether such a reduced slope would
be “feasible” under the circumstances.
In addition to the tailings waste disposal alternatives discussed above, the EIS
further should consider requiring Tintina to grout the mine’s access declines
and tunnels during mine construction. The Draft EIS acknowledges that such
grouting “could provide long-term benefits in reducing hydrologic impacts to
the groundwater system” by decreasing “the magnitude and extent of
groundwater drawdowns” and causing “smaller reductions in stream base flows
associated with the Project.” Draft EIS at 3.4-56. For example, grouting “would
reduce the inflow to the Surface Decline by an order of magnitude during Phase Appendix T, Pressure Grouting Plan, of the MOP Application (Geomin
Resources undated) describes where and when mine access decline and tunnels
I (from 220 [gallons per minute] without grouting to 22 [gallons per minute]
Hard Copy
with grouting).” Draft EIS at 3.4-56. During later stages of mine construction, would be grouted. A reference to Appendix T, and a description of when grouting
Letter
the benefits of grouting Would be “less pronounced,” but grouting would still would occur, were added to Section 3.4.3.2, Proposed Action: Grouting Access
reduce “the mine dewatering rate by ... 15 to 25 percent.” Draft EIS at 3.4-56. Decline and Tunnels During Construction, of the Final EIS.
The Draft EIS states, however, that grouting “may” occur, depending on
“groundwater inflows and rock stability observed during the initial excavation
of the mine openings.” Draft EIS at 3.4-55. The Draft EIS does not explain how
the decision to grout or not would be made, or who would make the decision.
The Draft EIS should have considered an alternative requiring access decline
and tunnel grouting, rather than leaving the decision whether to grout up in the
air.
Technical Memorandum 6 (see Appendix F of this EIS) reviewed several
additional potential methods for controlling groundwater inflow and applying
surface treatments to limit oxidation during operations. Technical Memorandum
The EIS should also consider alternative or additional measures to limit
6 concluded that most of the commonly used methods in the mining industry to
oxidation in the mine workings. Oxidation reactions will occur when the
control inflow are already proposed for the Project, and other water source
underground mine workings are exposed to air, producing harmful pollutants
control options would be no more effective than the proposed best practice
including acid mine drainage. There are proven and inexpensive methods for
methods. The modeling of post-closure conditions demonstrates compliance with
minimizing oxidation, however, including applying potassium permanganate or
non-degradation groundwater criteria, so additional methods of inflow control are
shotcrete to reactive substrates. See Exhibit 14 at 3; Exhibit 17 at 12 (Mem.
not deemed necessary.
from Ann Maest, Ph.D., Buka Environmental, to Craig Jones, DEQ (May 9,
2019)). DEQ raised the issue of mitigating oxidation reactions in its review of
Further, EIS Appendix F (Technical Memorandum 6) and Section 2.3.2.9, Tunnel
Hard Copy Tintina’s mine operating permit application, asking Tintina whether there are
Operations: Add Water Source Controls to Limit Oxidation during Operations,
Letter
“technologies that could be applied locally to high sulfide bedrock to prevent or
discuss various options to limit oxidation of surfaces in the mine workings. The
limit oxidation up front?” Second Deficiency Review at 19. The Draft EIS,
technical memorandum found that specifically, asphalt and wax could be
however, does not carry DEQ’s inquiry forward, and ignores potential
somewhat successful to limit oxygen transfer on surfaces. While the application
measures to mitigate oxidation reactions, including the use of potassium
of asphalt, synthetic spray-on covers, or wax barriers could be used to limit
permanganate. The EIS should consider whether using potassium
oxidation on tunnel surfaces, they would be subject to degradation and would not
permanganate or other cost-effective methods to reduce oxidation reactions
be practical for underground mining. Polypropylene fiber reinforced shotcrete is
would be feasible under the circumstances, and whether the use of such
proposed to be used to aid in ground support for underground stability, as well as
chemicals and methods would reduce the mine’s environmental impact to
a cementitious surface cover over the bulkheads used for sealing backfilled mine
groundwater chemistry.
surfaces. The use of potassium permanganate was not reviewed in detail for its
potential to prevent oxidation because the stopes that could primarily contribute
to acid generation would be backfilled within a short timeframe of exposure (1 to
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2 months). As demonstrated by kinetic testing of the mineralized bedrock
(Appendix D of the MOP Application [Enviromin 2017b]), the surfaces that
would be exposed by mining would have considerable buffering capacity to
counteract the generation of acidity, even though there are elevated sulfide
concentrations in the rock. These surfaces would be backfilled before sufficient
oxidation could occur and result in net acid generation. The application of a
reagent like potassium permanganate utilizes the oxidizing ability of the
permanganate ion to create a manganese-iron oxide coating on sulfidic rock. All
treated surfaces would still have potentially reactive rock below the coating, and
oxidation could return if the outer manganese-iron oxide coating is removed,
whether by physical or chemical means. The stope backfill approach is
considered to be more permanent and effective at limiting the exposure and
oxidation of reactive surfaces, than the application of a surface treatment.
In developing its MOP Application (Tintina 2017a), the Proponent considered
high-pressure washing of the mine walls to remove stored oxidation products and
the placement of shotcrete on high-sulfide zones in the workings to cover and
immobilize oxidation products. It is important to note that post-closure models
predict non-degradation groundwater criteria would be achieved without either of
these measures. However, high-pressure washing of the mine walls to remove
stored oxidation products and the placement of shotcrete on high-sulfide zones in
the workings could optimize the closure process. Implementation of one or both
of these measures could allow the Proponent to conduct fewer rinsing cycles of
the mine workings.

HC-003

February 2020

26

Josh Purtle

Earth Justice

The most technically appropriate approach would be to observe the evolution of
water quality with respect to modeled predictions before using shotcrete or other
surface applications on access tunnels that transect sulfide zones. The MOP
Application proposes testing the proposed high-pressure washing and shotcrete
mitigation strategies in localized individual heading scale once mining has begun
in the USZ. If the Proponent decides to implement the high-pressure washing
and/or shotcrete strategies based on the results of the testing, the Proponent
would be required to request a modification of its permit and DEQ would conduct
the appropriate level of environmental review.
All water from the CTF and some water from the WTP would report to the PWP
where it would mix with water from the mill (i.e., thickener overflow), direct
precipitation, and run-on. Assessments of predicted water quality of the PWP
during operations are provided in Section 3.5.3.2, Surface Water Quality and
The Draft EIS further dismisses the need for bird netting to prevent birds from
Temperature, and Section 3.15, Wildlife, of the EIS. The PWP would be drained
accessing the mine’s process water pond, which will contain high levels of
at closure. Predicted water quality of the PWP is slightly acidic (pH of 5.81 s.u.),
acids and toxic chemicals throughout the life of the mine. Draft EIS at 3.15-21.
Hard Copy
with concentrations of most water quality parameters predicted to be less than
Given the high toxicity of the process water pond and the low cost of bird
Letter
available DEQ numerical water quality standards. Minor exceptions were
netting, the EIS should evaluate whether installing netting over the process
observed, where elevated concentrations were predicted for copper, nickel, lead,
water pond would be a feasible method for reducing the project’s impacts to
and zinc in operations. Note, the predictive model for the PWP is based on the
wildlife.
principle of mass balance and, for example, does not include likely geochemical
processes that would occur in situ to attenuate metal concentrations (e.g., sorption
of metals to ferrihydrite, or metals removal via flocculation and settling of
particulate matter). Thus concentrations of these parameters may be
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overestimated. Predicted water quality in the PWP would pose little acute threat
to waterfowl that may land on the pond, precluding the need for netting to limit
avian access. However, ongoing operational monitoring is stipulated by DEQ and
has been proposed to validate model predictions and to identify potential impacts
on water resources in a timely manner and trigger the implementation of
operational changes and/or mitigation measures (Section 6 of the MOP
Application).
Section 3.6.7 of the MOP Application (Tintina 2017a) states, “The CWP is
designed to collect surface run-off from the mill area, portal pad, WRS pad,
copper-enriched rock storage pad, CTF road north of the mill, and from the CWP
itself, as well as water from underground mine dewatering.” The CWP would
normally store only a minimal volume of water during mine operations.
Given the size of the 24-acre PWP, it would also not be possible to maintain
netting over it. Netting is proposed for the much smaller (approximately 3 acres)
CWP brine pond, which would contain poorer quality water. Additional text was
added to Section 3.15, Wildlife, in the Final EIS to clarify why the PWP does not
merit netting, and is not technically feasible.

BBC00830

BBC00830

23

24

Center for Science
Kendra Zamzow in Public
Email
Participation

Center for Science
Kendra Zamzow in Public
Email
Participation

Depyritizing the tailings is an alternative that was discussed and dismissed.
This alternative needs to be brought back with further discussion and analysis,
as described in detail in other comments (Chambers 2019). This method was
used at the Musselwhite Mine (Ontario) where sulfur was reduced from 1.5%
See Consolidated Response ALT-4.
to 0.3% before placing thickened tailings in a surface disposal site (Kam et al.
2010), and tested at the Doyon Mine (Quebec) where 5% cement/slag binder
was added to desulfurized tailings and no sulfate attack was observed
(Alakangas et al. 2013).
See Consolidated Responses ALT-2, CUM-1, and PD-5.

As planned, the CTF foundation would be within the water table at certain
times of the year, with groundwater depth from 2 m below the CTF base to 9.5
m above it (DEIS Appendix B; Tintina 2017 Section 3.6.8.1; Tintina 2017
Appendix K Figure C2003). This placement risks contact between groundwater
and waste if the liners are compromised. The design could be changed to avoid
the water table: more tailings or waste rock placed as underground tunnel
backfill or the embankments be raised above the original topography. The
argument that changing the design would impair the view is disingenuous,
particularly given the realistic expansion of the CTF to accommodate the
Lowry deposit. Prior to a decision to place more backfill in tunnels, diffusion
testing should be done for a much longer period of time, without replacing the
test water and until geochemistry stabilizes, to determine whether internal
sulfate attack will compromise the cement over time, and lead to serious
groundwater contamination in the flooded tunnels.

Longer diffusion testing: Binder addition is not solely meant to neutralize
potential sulfide oxidation. For sulfide oxidation to occur, there must be sufficient
water and oxygen present to react. The cemented tailings cylinders subjected to
HCT and diffusion tests showed far more disaggregation than what would be
anticipated in a backfilled stope or lift placed within the CTF. During diffusion
testing, the pH dropped from 8.89 to 7.15, and the acidity rose from -1 to 22
mg/L (while alkalinity increased slightly from 7.8 to 9.4 mg/L) in the last two
analyses (Appendix D of the MOP Application [Enviromin 2017b]). Considering
the degree of disaggregation in the unsupported cylinder, this likely overestimates
the dissolution/leaching potential of the tailings. This test exposes additional
reactive surface area, overestimating the reaction and acid production potential of
the cemented tailings. The water-quality prediction models used the laboratory
data to demonstrate compliance with non-degradation criteria. Like other
humidity cell testing, this is an aggressive treatment of samples (particularly
when unsupported/unconfined) and 11 days of testing does not correlate directly
to an equivalent length of time of field conditions.
Replacement of diffusion testing water: The testing methodology called for the
solution to be refreshed to develop a leaching profile. Although this does not
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provide constant exposure to sulfate in the leach solution (which would increase
within the solution until reaching an equilibrium point), the use of deionized
water is a more aggressive leaching solution and provides a conservative estimate
of leaching potential. Per DEQ’s first deficiency review of the MOP Application,
“ASTM-1308-08 (subsection 7.1) describes use of ‘demineralized water’ as an
appropriate option: ‘The leachant can be selected with regard to the material
being tested and the information that is desired. Demineralized water, synthetic or
actual groundwater, or chemical solutions can be used.’” (DEQ 2016)

BBC00849

4

Center for Science
Email
David Chambers in Public
Participation

BBC00849

6

Center for Science
Email
David Chambers in Public
Participation

February 2020

Separate Sulfide Prior to Tailings Disposal
The benefits from placing only non-acid generating material on the surface are
apparent. In addition, the gist from the DEIS is that the cement tailings storage
facility (TSF) will remain cemented indefinitely. From the geochemical
information in the DEIS it is readily apparent this material will remain
“cemented” only temporarily, both above ground and underground. If the bulk
tailings to be stored on the surface can be de-pyritized to the point where the
buffering in the cement will provide more than enough neutralization capacity
to prevent the remaining sulfide from eventually dissolving the cement, then
any seepage from the tailings can be drained in the long-term without the need
for metals removal. (This will not, however, prevent metals leaching, so this is
still a concern for long-term contamination.) De-pyritized tailings on the
See Consolidated Response ALT-4.
surface provides multiple long-term management options. Yet in the EIS it is
noted: “There is no net environmental benefit to full sulfide mineral separation
prior to tailings disposal, when compared to the Proposed Action.” And it then
goes on to say: “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.” The disconnect
here is obvious. De-pyritization of tailings, and backfilling the pyritic tailings
fraction underground, with the remaining de-pyritized tailings stored on the
surface, is an option that is discussed in Technical Memorandum 3 (Appendix
C).
Nevertheless, even if the rougher underflow is potentially acid-generating, it is
still possible to install a separate pyrite removal circuit for this flow path. If a
pyrite separation circuit is installed, the amount of PAG tailings could be
reduced from 100% to approximately 5%, all of which could easily be
backfilled in the underground mine. This means all of the tailings stored on the
surface would be non-acid generating. This could lower the long-term risk of
treating seepage water from the tailings in the case of liner leaks and/or
depletion of the neutralizing cement in the impoundment. Also, if a dam failure
See Consolidated Response ALT-4.
were to occur, the material released would not be acid-generating.
Since it is likely that the amount of sulfide tailings would not be enough to
provide backfill material on their own, the EIS fails to consider the option of
combining the sulfide tailings with de-pyritized tailings for backfill material.
This would remove any requirement for the surface storage of the pyritic
tailings, while the tailings remaining for surface storage would now be non-acid
generating.
MDEQ’s own consultant made this recommendation in Technical
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Memorandum 3:
“It is recommended that more consideration be given to technical feasibility
and the pros/cons of the various tailings management alternatives rather than
cost feasibility.”
Recommendation: Since this alternative was not given any detailed analysis in
the DEIS and supporting documents, it is not clear whether this approach
would be more advantageous than the proposed closure. But, as is suggested in
Technical Memorandum 3, sulfide separation deserves more detailed
consideration.
Tunnel Operations: Add Water Source Controls to Limit Oxidation during
Operations
The EIS notes that: “Technical Memorandum 6 concluded that other water
source control options would be no more effective than the best practice
methods in the Proposed Action.” The materials considered in Technical
Memorandum 6 included asphalt, wax, and a spray-on membrane. It was
determined in Technical Memorandum 6 that all of these materials had fatal
flaws, although the memorandum did not elaborate on why a spray-onmembrane would not work. It also failed to describe the type of the spray-onmembrane(s) that were considered. In particular, potassium permanganate
should have been given consideration. Potassium permanganate has been used See response to Submittal ID HC-003, Comment Number 25.
successfully to inhibit acid generation in the exposed walls of open pits. The
primary disadvantage of potassium permanganate is that pit walls crumble and
expose new rock faces that will oxidize, so that potassium permanganate needs
to be re-applied to be effective. The use of potassium permanganate for
underground workings might be more effective since tunnel walls do not
crumble like pit walls, and the goal of the spray coating would only be to limit
oxidation until the workings were backfilled and closed.
Recommendation: The option of using potassium permanganate was not
discussed in either the EIS or Technical Memorandum 6, and should be
evaluated in more detail in the EIS itself.
Elevate the CTF above the Water Table
Elevating the Cemented Tailings Facility (CTF) above the Water Table
alternative is dismissed in the DEIS primarily on the basis that the liner system
diverts, but does not intercept groundwater flow, and that the increased height
required to raise the impoundment would cause visual disruption. This
alternative is also dismissed because it reportedly does not provide any
environmental advantage over the CTF as proposed. However, the DEIS
analysis incorrectly assumed that the issue with keeping the liner system above
the water table is interception/diversion of groundwater flow. The real concern
See Consolidated Responses ALT-2 and ALT-3.
is that when the liner system sits below the water table, it is susceptible to
groundwater flow entering the seepage collection system, or even into the
impoundment itself, if there are flaws, tears or breaks in the bottom liner. It is
safer, with less potential for seepage complications, to keep the bottom of the
liner system above the water table so there is no physical way water could enter
the CTF from below. Instead of just raising the present structure at its planned
location, which is the implementation analyzed, the location of the entire
impoundment could be shifted uphill slightly, avoiding the problems with
additional fill mentioned in the EIS. It is noted in Technical Memorandum 2

8-48

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

Source

BBC00933

22

Ann Maest

Buka
Environmental

Email

BBC00884

5

Scott Bosse

American Rivers

Email

PM2-12

4

Bruce Farling
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3

Michael Enk

Public
Meeting
Transcript

Email
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that: “The pre-construction groundwater table ranges from 31 feet (9.5 meters)
above the CTF base elevation on the west side of the impoundment to 6 feet (2
meters) below on the east side …”
From the attached Figure: “Cemented Tailings Facility Grading Plan” it
appears that it may be possible to move the Cemented Tailings Facility
upgradient until the bottom is above the water table. This would probably
necessitate relocating the road alignment, but that is not a major engineering
consideration. It is not clear where the groundwater level contours fall in this
area, but this is something that should have been given consideration in the
DEIS.
Recommendation: Moving the CTF so that it is above the water table should be
given a more detailed analysis in the EIS, and should not be dismissed in the
preliminary considerations of alternatives.
Separation of pyrite in the flotation circuit should be reconsidered. Placement
of cemented pyritic tailings and PAG waste rock below the water table would
greatly improve the environmental performance of the project. Additional
See Consolidated Response ALT-4.
kinetic testing on this option should be conducted. Separation of pyrite in the
flotation circuit and burying these highly reactive tailings below the water table
with cement could be the only way to avoid severe water quality problems.
To reduce the potential for the mine tails to create acid mine drainage,
Chambers, Maest and Zamzow suggest that the DEQ analyze an alternative in
which the bulk tailings would be depyritized prior to surface tailings disposal.
The DEQ earlier dismissed such an alternative, stating: “There is no net
See Consolidated Response ALT-4.
environmental benefit to full sulfide mineral separation prior to tailings
disposal, when compared to the Proposed Action.” We believe this alternative
deserves another look.
Some ideas that you guys could analyze a little further or analyze for the first
time, look at removing pyrite from all the surface tails before you stick them in
that surface impoundment. You could definitely put the whole facility out of
the groundwater table area there. And that might mean a couple things: Moving See Consolidated Response ALT-4.
it further upstream; it might mean having it higher, as you have evaluated in the
Draft EIS. The other thing you can do is you could take less material out of the
ground and have a smaller footprint from your tailings impoundment.
The comment does not specify the technologies it is referring to, or what type of
remediation plan is suggested, but a few potentially relevant items are described
here.
DEQ simply must insist on a back-up remediation plan for technologies which See Consolidated Responses PD-2 and PD-3.
have yet to stand the test of time, especially when the threat of acid generation
and toxic drainage is so high due to the geochemistry of the ore deposits and
The DEQ would require the Proponent to adhere to a Reclamation Plan, pursuant
processed material.
to § 82-4-336, MCA, which states that all “disturbed lands must be reclaimed
consistent with the requirements and standard set forth in this section.”
Monitoring would be required during construction, operation, closure, and postclosure, to confirm all parameters are within the appropriate range with regards to
water quality and geotechnical stability.
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34_Combined

2

Doretta
Reisenweber

Has dry-stacking been considered for this mine? That alternative was dismissed
Spreadsheet out of hand in Mn. It is not the cheapest method, but provides some measure of See response to Submittal ID HC-003, Comment Number 21.
protection.

5

Bonnie Gestring Earthworks

Public
Meeting
Transcript

Source

Comment

Response

Aquatic Resources
PM1-06

PM2-10

5

Mike Fiebig

PM4-02

4

Malcolm Gilbert

HC-001

HC-001

February 2020

3

4

Northern Rockies
Public
office
Meeting
of American
Transcript
Rivers

Montana Fish,
Martha Williams Wildlife, and
Parks

Montana Fish,
Martha Williams Wildlife, and
Parks

Public
Meeting
Transcript

The bottom line is that this mine plan risks increasing pollution of the Smith
River's most important trout spawning tributary. This EIS needs to be better. It See Consolidated Response AQ-1.
needs to be better because this is a really special place.
The DEIS does not adequately characterize the fish populations and other
aquatic life in Sheep Creek and other local tributaries. And the Smith River will
be -- we are concerned that the Smith River will be impacted if the Black Butte
See Consolidated Responses AQ-1 and AQ-2.
Mine is built. Without this baseline information, it will be impossible to
accurately gauge whether and to what extent the mine is adversely affecting
aquatic life and what mitigation will need to be done.
So there are glaring deficiencies in the, in the Draft EIS relating to the aquatic
biology, the counting for macro invertebrates, the differentiation between the See Consolidated Response AQ-2.
frequency of different trout species -- or different trout sizes and species.
See Consolidated Responses AQ-1, AQ-4, and WAT-5.

The Smith River is approximately 19 river miles downstream of the Project and is
the receiving water for Sheep Creek. As discussed in Section 3.4, Groundwater
Hydrology, and Section 3.5, Surface Water Hydrology, significant impacts are
not expected on surface water quantity or water quality in Sheep Creek or the
Given the DEIS acknowledges that some level of impact may occur to aquatic receiving waters of the Smith River due to the Proposed Action. Groundwater
from the proposed mining area contributes only a small fraction of the base flow
life in Sheep Creek (e .g., potential changes in water temp, nutrients, algae
in Sheep Creek and is not predicted to significantly change in quality or quantity
Hard Copy blooms and impacts on insects and fish, NCWR screened pump impacts on
as a result of the proposed Project. Analyte concentrations in groundwater are
Letter
fish, etc.), FWP appreciates DEQ's consideration on whether those impacts
predicted to decrease to within standards—as presently occurs under baseline
might affect the aquatic resources in the Smith River due to its connectivity
conditions in the vicinity of the ore deposit—before discharging to Sheep Creek
with Sheep Creek.
(see Figure 3.4-8, Section 3.4.3.2, Postclosure Groundwater Quality, and Section
3.16.3.2, Changes in Water Quality, of the EIS). Thus, the Proposed Action is
unlikely to contribute to water quality impairments currently observed in the
Smith River (see Section 3.16.3.2 in the Final EIS). Therefore, the Project
would not likely have any direct or secondary impacts on aquatic life in the Smith
River.
See Consolidated Responses AQ-4 and WAT-5.
As noted in the DEIS, mitigation would take place if monitoring indicates that
thermal limits in Sheep Creek have been exceeded, or if discharge from the
Hard Copy Non-Contact Water Reservoir can't be used to augment stream flows. An
Letter
effective thermal monitoring plan is needed to avoid impacts on aquatic life,
and FWP is willing to consult with DEQ and contribute our expertise to DEQ's
development of such a plan.
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The WTP/TWSP discharges to alluvial groundwater would be regulated via the
MPDES permit and would be sampled for water quality, including temperature. If
stream flow were to be augmented via direct discharge from the NCWR, the
temperature would be monitored, and discharges limited as necessary, to prevent
impacts on aquatic life. In addition, water temperature would be monitored
during the spring, summer, and fall at all surface water and aquatic monitoring
stations (see Section 3.5.3.2, Water Temperature Thermal Analysis Methods and
Results, of the EIS).
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Earth Justice
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FWP suggests that DEQ continue to examine the fisheries in Sheep Creek and
its tributaries, and specifically the role Sheep creek may play in providing
staging habitat, rearing habitat, or seasonal habitat, e.g., winter refuge to
numerous fish species. We base this suggestion on our assessment that two
years of baseline (pre-mine) fisheries monitoring in Sheep Creek may not
provide enough information to make conclusions about the benefits that Sheep
Hard Copy Creek and its tributaries provide to resident and migratory fish populations.
See Consolidated Response AQ-2.
Letter
This aquatic system has seasonal, annual and longer phases of fish use and
provides different values and ecological services at different times. One or two
seasons of initial fisheries assessments may not be indicative of a real baseline.
For example, the reported lower fish densities in Sheep Creek could be a
product of low efficiency in sampling the larger water of Sheep Creek.
Similarly, FWP observes that high flows and turbidity may have impeded
conducting accurate rainbow trout redd surveys.
Trout, and in particular westslope cutthroat and rainbow trout, require very cold
and clean water to reproduce, and therefore even a slight change in water
quality or quantity in the Sheep Creek watershed could impair the survival of
these fish species. See Exhibit 5 (Montana FWP, Rainbow Trout); Exhibit 2 at
5. Indeed, as discussed in more detail below, flows in Sheep Creek and the
Smith River are already often insufficient to protect the fishery; the mine's
impacts on surface water quantity will only exacerbate that problem. Exhibit 1
at 2. Likewise, Sheep Creek and the Smith River are at risk for algal blooms in
See Consolidated Responses AQ-1, AQ-2, AQ-4, and MEPA-2.
the summer, which can deplete oxygen in surface water artd thus harm or kill
resident fish. Exhibit 6 at 3 (DEQ, Mont. Dep't of Pub. Health & Human Res.,
The westslope cutthroat trout (Oncorhynchus clarkii lewisi) is reported to occur
Toxic Algae (Cyanotoxins) in Montana (July 20 17)). Any nitrogen pollution or
Hard Copy
in the Project area in Sheep Creek (MTNHP and FWP 2017). While there have
temperature changes caused by the mine will make algal blooms larger and
Letter
been no documented occurrences, pure westslope cutthroat trout have been
more prevalent in the future. Exhibit 7 (National Ocean Service, Why do
documented in Daniels Creek and Jumping Creek, upstream tributaries to Sheep
harmful algal blooms occur?); Exhibit 8 at I (EPA, Climate Change and
Creek (FWP 2014). Therefore, pure westslope cutthroat trout are probably in the
Harmful Algal Blooms). These potential impacts are particularly concerning for
Project area at low densities.
westslope cutthroat trout in the project area, which "have declined from
historical levels over part or all of their historical range" in Montana. Exhibit 9
at ii (Shepard, FWP, Status ofWestslope Cutthroat Trout (Oncorhyncus clarki
Iewisi) in the United States: 2002 (Feb. 2003)). As discussed, the Sheep Creek
and Smith River fisheries are prized by people throughout the State. DEQ must
therefore account for all potential impacts to these fisheries in the EIS, and
further ensure to the maximum extent possible that the Black Butte Copper
Mine will not degrade some ofMontana's most important trout streams.
The MPDES permit further ignores a Montana narrative water quality standard
that prohibits discharges to surface waters that are harmful to fish and other
aquatic life. ARM 17.30.637(1)(d). As discussed further below, several aspects
of Tintina's plan of operations threaten impacts to water quality that are ignored
in the Draft EIS and the MPDES permit. For example, Tintina's use of a treated
Hard Copy
water storage pond creates a risk that effluent discharges will impermissibly
See Consolidated Responses AQ-1, AQ-4, and WAT-5.
Letter
increase temperatures in Sheep Creek. Further, the omissions and errors in the
MPDES permit described above threaten additional impacts to aquatic life in
Sheep Creek and other surface waters. The EIS should analyze whether, in light
of these deficiencies, Tintina's activities will impermissibly harm fish and other
aquatic life.
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Earth Justice
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Letter
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73

Josh Purtle

Earth Justice

Hard Copy
Letter

February 2020
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The Draft EIS further does not adequately address potential impacts to fish and
other aquatic organisms in the Sheep Creek watershed. At the outset, the Draft
EIS fails to provide adequate baseline information about aquatic organisms in
the project area. The Draft EIS first omits important data concerning "fishlength frequency [and] biomass." Exhibit 43 at 1 (Ken Knudsen, MS, A
Critique of the Aquatic Biology Section of the Draft Environmental Impact
Statement for the Proposed Black Butte Copper Project in Meagher County,
Montana (May 1, 2019)). As Ken Knudsen states in his comments on the Draft
EIS:
This lack of length-frequency data is a major shortcoming because this
information ... is often used by fisheries biologists to evaluate whether changes
are occurring within size classes of the species at any section [of a creek] from
year to year. This in turn can be used to estimate whether changes to the
populations' age structures are occurring. The use of length/frequency graphs
are
especially useful as a way to confirm that reproduction is continuing to be
successful at any given location, by documenting whether or not the frequencyoccurrence of young-of-the-year (YOY) fish is remaining relatively constant
from year to year. For example, if the number of YOY salmonids at locations
downstream of the proposed mine were to suddenly drop, while remaining
relatively constant at the upstream and reference sites, environmental
contamination from the project area is a probable cause. Exhibit 43 at 4.
The Draft EIS further omits any data about the numbers of aquatic macro
invertebrates in waterbodies in the project area from 2017, as well as any data
from sampling locations on Sheep Creek, and provides "inaccurate values for
some of the metrics used the evaluate the condition" of macro invertebrate
communities. Exhibit 43 at 1. Complete macroinvertebrate data is essential to
gaging the baseline health of Sheep Creek and other surface waters in the
project area, because macroinvertebrate diversity is a good proxy for the extent
to which a stream is impaired. See Exhibit 44 at 2 (Kenney et al., Benthic
macroinvertebrates as indicators of water quality: The intersection of science
and policy 2 Terrestrial Arthropod Reviews 99 (2009)).
The Draft EIS also provides no data about chlorophyll-a levels except in year
2015. Exhibit 43 at 1. "This is a major deficiency" in the Draft EIS' s baseline
data, because if even a small amount of nitrate pollution from the mine enters
"Sheep Creek via groundwater or surface runoff, nuisance levels ofperiphyton
will likely develop." Exhibit 43 at 6. Data about current chlorophyll levels in
surface water in the project area is therefore critical to evaluating the risk of
adverse impacts to aquatic biology.
The Draft EIS further provides no data about baseline habitat quality in Sheep
Creek. Because both water quality and water quantity impacts can degrade
stream habitat, this baseline data will be critical to ensuring that the mine does
not impact important fish habitat, including spawning habitat, in Sheep Creek.
The EIS must provide the missing or incomplete data about aquatic biology, so
that the public may understand the current condition of surface waters in the
project area, and so that DEQ and Tintina can determine whether mine
operations are having an adverse impact on aquatic organisms in these waters.
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See Consolidated Response AQ-2.
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See Consolidated Responses AQ-1, AQ-2, WAT-1, and WAT-4. See also
responses to Submittal ID HC-003, Comment Numbers 44 and 75, and Submittal
In addition to failing to provide adequate baseline data about aquatic organisms ID BBC00589, Comment Number 38.
in the project area, the Draft EIS also does not rationally address impacts to fish
The TWSP would be in place to store WTP effluent during periods when total
and other aquatic organisms in Sheep Creek and the Smith River due to
changes in surface water quantity. First, as discussed further above, the Draft nitrogen in the treated water (estimated to be 0.57 mg/L) exceeds nonEIS does not account for the possibility that drawdown from the mine will be degradation effluent limits (0.097 mg/L). The total nitrogen effluent limit is only
in effect 3 months per year (July 1 to September 30). Water would be stored in
much greater than Tintina anticipates, whether due to higher conductivity in
fault zones adjacent to the mine site, greater flows through bedrock deep in the the TWSP until the total nitrogen effluent limit is no longer in effect, and then it
mine workings, or greater flows through the bedrock underlying Sheep Creek's would be pumped back to the WTP, where it would be mixed with the WTP
alluvial aquifer. Such increased drawdown could exacerbate impacts to flows in effluent. The blended water would be sampled prior to being discharged to the
Sheep Creek. Further, although Tintina has proposed to mitigate lost flows in alluvial UIG per the MPDES permit (Zieg et al. 2018). During the 3 months when
the total nitrogen effluent limit is in effect, any stream flow depletions in Sheep
Sheep Creek by discharging water through the UIG built in Sheep Creek's
Creek would be mitigated by the discharge from the NCWR to Sheep Creek via
alluvial aquifer, the Draft EIS does not account for the fact that the UIG may
the wet well. Therefore, FWP's in-stream flow water rights should not be
not operate from July 1 to September 30, when the effluent may not be clean
impacted by the Proposed Project.
enough to meet stricter summer nitrate standards. Draft EIS at 2-8. Thus, the
UIG will not mitigate flows for three months of the year, including months
during which other appropriators will be withdrawing water from Sheep Creek Stream drawdowns resulting from mine dewatering were quantified in the
hydrogeological modeling conducted by Hydrometrics (2016a) and are discussed
for use in irrigation. See Draft EIS at 3.5-12 (irrigation occurs from May 1
Hard Copy
in EIS Section 3.5.3.1. See Consolidated Response WAT-4 for details regarding
through September 30). Tintina also plans to lease or purchase some existing
Letter
Sheep Creek water rights for use in mine operations, but the Draft EIS does not the estimated drawdown in Sheep Creek, and Consolidated Response WAT-1 for
discussion of the validity of the mine dewatering estimates.
evaluate whether these rights are not currently in use, such that Tintina's
renewed use of these potentially longdormant water rights could impact actual
The hydrogeological model estimates a maximum reduction in flow in Black
total flows in Sheep Creek.
Evaluating these potential surface water quantity impacts is important, because Butte Creek of 0.1 cfs (4 percent of base flow), 0.12 cfs in Coon Creek (70
flows in Sheep Creek are already inadequate at certain times of year to support percent of base flow), and no reduction in base flow in Moose Creek. The
Proponent has committed to mitigate the base flow reduction in Coon Creek by
the creek's fishery. As FWP informed DEQ at an earlier stage of Tintina's
project, FWP owns an instream flow water right of 30 cubic feet per second for pumping water from the NCWR into the headwaters of the creek to maintain
flows within 15 percent of average monthly pre-construction flows.
Sheep Creek to ensure minimum flows necessary to sustain fish and wildlife
habitat. See Exhibit 1 at 2. Because FWP's instream flow right is "often not
met," FWP has recently called on junior water right holders to cease diversions Impacts on aquatic life due to potential changes in water quantity are discussed in
from Sheep Creek. Id. "Such a request is unfortunately common in the Smith Section 3.16.3.2. Water rights are discussed in Section 3.5.3.1. Water diversion
would be limited to the annual irrigation period when water is available and
River basin where stream flow is too often not adequate to fully support the
leased water rights allow/permit water withdrawal. Potential impacts due to the
fishery." Id. Hydrology impacts from the mine may further contribute to a
failure to meet FWP's instream flow right, for the reasons described above. The diversion of streamflow to fill the NCWR would be nominal, as diversion is
Draft EIS, however, ignores this potential violation ofFWP's flow right, and the based on using existing leased water rights along Sheep Creek (pending review
accompanying impacts to the fishery.
and approval by the DNRC) and/or a new water right during high flow conditions
when Sheep Creek flows exceed 85 cfs and withdrawals would not affect any
existing rights.
All of these potential water quality impacts could harm fish and other aquatic
organisms in Sheep Creek, but the Draft EIS fails to adequately address such
potential impacts. Rainbow and westslope cutthroat trout in particular would be
See Consolidated Responses AQ-1, AQ-2, and AQ-4.
affected by even slight changes to surface water quality or temperature, because
Hard Copy
they require very cold and very clean water to reproduce. Exhibit 2; Exhibit 5;
Letter
Impacts to aquatic life due to potential changes in water quantity are discussed in
Exhibit 45 at 721 (Lessard & Hayes, Effects of elevated water temperature on
Section 3.16.3.2 of the EIS.
fish and macroinvertebrate communities below small pams, 19 River Research
& Applications 721 (Apr. 2, 2003)) (finding that "[i]ncreasing temperatures
downstream coincided with lower densities of several cold-water fish species,"
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including brown trout and brook trout). Increases in temperature, as well as
pollutants such as nitrate, could also cause larger and more frequent algal
blooms, which have already become a reoccurring problem in Sheep Creek and
the Smith River. Such algal blooms can deoxygenate surface waters and thus
kill or harm fish. Exhibit 6 at 3. The Draft EIS must therefore account for all
potential impacts to Sheep Creek and the Smith River, so that the public can
understand the extent to which these potential impacts will degrade the health
of the region's most beloved trout fisheries.
Climate change impacts are particularly concerning for the fishery. One study
concluded that 65% ofwestslope cutthroat trout habitat in the United States will
be impaired by the impacts of climate change-specifically "increased summer
temperatures, uncharacteristic winter flooding, and increased wildfires."
Hard Copy
Earth Justice
Exhibit 53 at 533 (Williams et'al., Potential Consequences of Climate Change See Consolidated Response MEPA-2.
Letter
to Persistence ofCutthroat Trout Populations, 29(3) N. Am. J. of Fisheries
Mgmt. 533 (Jan. 8, 2011)). As discussed, Tintina's proposed mine will add even
more stress to the Smith River watershed's struggling cutthroat trout
population, thus exacerbating the impacts of climate change.
This Aquatic Biology section of the dEIS must clearly describe the existing
condition of the fish, macroinvertebrate and periphyton (attached algae)
See Consolidated Response AQ-2.
communities in Sheep Creek and its nearby tributaries. Without a clear and
Prepared for: The
thorough description of the baseline condition of these aquatic communities, it
Montana Chapter Email
would not be possible to determine if impacts to these aquatic resources would Potential environmental consequences to aquatic life are discussed in Section
of Trout Unlimited
be occurring if or when the mine begins operation. Any potential environmental 3.16.3 of the EIS.
consequences of the Proposed Action to fish and other aquatic life must also be
clearly presented in the dEIS.
The most striking example of improper and poor presentation of fisheries data
is with the population estimates. The dEIS attempts to present these data in
Figures 3.16-3, 3.16-4 and 3.16-5, which are labeled as “Seasonal Average Fish
Abundance per Mile with Standard Deviation Bars” for the electrofishing
sections on Sheep Creek, Tenderfoot Creek and Little Sheep Creek.
The most significant problem with these Figures is that the authors try to
present the population estimates for rocky mountain sculpin, which numbered
over several thousand individuals per mile, on the same graphs as the estimates
for the salmonids (trout and mountain whitefish), which often numbered less
than a hundred individuals per mile. This results in the salmonid values often
Prepared for: The
being little more than small, incomprehensible blips on these Figures, while the
Montana Chapter Email
See Consolidated Response AQ-2.
sculpin numbers are so large that they exceeded the scale shown on the y-axis
of Trout Unlimited
for average number per mile for most of the sections.
Instead of presenting the fish population estimates (“or fish abundance” values)
on largely illegible graphs as shown on Figures 3.16-3, 3.16-4 and 3.16-5, these
data must be clearly summarized on a Table with the following columns shown
for each sampling location and sample period: the exact day of the survey; the
total measured length of the electrofishing section; the number of fish of each
species collected during electrofishing pass 1, pass 2, and -if was necessarypass 3; the population estimate (based on the number of fish that were collected
during these sequential passes); the estimated number of fish per mile (based on
the section length presented in the first column of this table); the standard
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deviation error for each population estimate; and finally, the average biomass
(kg) per mile for each species. Without presenting the baseline electrofishing
data on such a clear and concise Table, it will not be possible to ascertain
whether or not changes are occurring to the fish populations at the “impact”
sampling locations if or when the mine begins operation. Figures displaying
fish abundance should be limited to values for the salmonid populations, with
numbers on the y-axis ranging from 0-500 fish.
Figure 3.16-7, showing “Average Number of Redds per 100 meters within the
Project Area”, is also an unsuitable presentation of these data. First of all, this
figure lumps the data for brown trout and brook trout together, rather than
differentiating between the species. The six sentences that are devoted to redd
counts only discuss the findings for two survey sites on Sheep Creek and the
two on Little Sheep Creek. This limited discussion raises several questions.
Were the redds found at SH22.7 and SH15.5 made by brown trout or brook
trout? Where or what is sampling site 18.2_FS that is shown on this figure?
Why are there standard deviation bars shown on this figure? What was the
length of stream that was surveyed at each section? As with the fish population
numbers, the results of the redd count surveys must be shown on a table that
shows the following information: the exact day of the survey; the total length of
the survey section; the number of redds of each species that were found; and,
the redd density (number/100 meters) at each location.
Another way to monitor the viability of fish populations is to determine the
length-frequency distributions, which are the number of fish of each species
collected within selected size categories, at the various sampling locations. On
page 3.16-6 it is stated that “Each fish collected was identified to species,
weighed (grams) and measured (total length in millimeters)”. Yet nowhere in
the dEIS is any mention made regarding the number of fish of various size
classes that were collected at any of the electrofishing sections. This lack of
length-frequency data is a major shortcoming because this information, when
plotted on a graph, is often used by fisheries biologists to evaluate whether
changes are occurring within size classes of the species at any section from
year to year. This in turn can be used to estimate whether changes to the
populations’ age structures are occurring. The use of length/frequency graphs
are especially useful as a way to confirm that reproduction is continuing to be
successful at any given location, by documenting whether or not the frequencyoccurrence of young-of-the-year (YOY) fish is remaining relatively constant
from year to year. For example, if the number of YOY salmonids at locations
downstream of the proposed mine were to suddenly drop, while remaining
relatively constant at the upstream and reference sites, environmental
contamination from the project area is a probable cause. These graphs can also
be used determine whether or not the number of fish in larger size classes are
changing over time, which would also warrant further fisheries investigations.
Table 3.16-5 attempts to summarize “Macroinvertebrate Sample Characteristics
and Metrics” for sampling locations in the project area, but contains several
shortcomings and inaccuracies: (1) No data for the Smith River sample sites or
for SH.1 near the mouth of Sheep Creek are presented. (2) No aquatic
macroinvertebrate data from the 2017 field season are shown, and the only data
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from 2015 are from the Coon Creek sample site. (3) How the numbers for the data from the aquatic baseline surveys. Table 3.16-6 in Section 3.16.2.5 has also
column titled “EPT Taxa” were derived is a total mystery, since the numbers
been updated to include the 2017 and 2018 data. More than one sample was taken
given are presented as fractions (1/10th) of a taxa, which, of course, is
at each location during each survey. The numbers were averaged, which is why
impossible since a taxa (or kind of organism) is either present or not;
decimals are presented in the table. For a more detailed description of the
furthermore, the range of numbers in this table are not even closely similar to macroinvertebrate communities data analyses, refer to Stagliano 2019.
the range of numbers of EPT Taxa shown in Stagliano (2018). (4) The average
rows (shown as avg. on the table) are not useful as far as determining changes
to the aquatic communities at any given sampling location. If averages are to be
used they should instead be calculated for the years at each individual sampling
site and arranged from upstream to downstream in the study area.
Given the problem with the number of EPT taxa in Table 3.16-5 noted above,
the values shown for the %EPT Taxa in Figure 3.16-8 should be carefully
checked for their accuracy. This Figure should also be expanded to include
graphs showing the total numbers of taxa (or “taxa richness”) and total numbers
of EPT taxa for all of the sampling locations.
Table 13.6-6 summarizes some periphyton metrics for samples collected in
2014, 2016 and 2017. This table displays numerical values for the percent
probability of impairment (% PI), but there is no discussion as to what these
values are based on (e.g. Teply’s Trophic Diatom Index?). Nor does it give a
See Consolidated Response AQ-2.
threshold value above which impairment is indicated (i.e. 50%). Numeric
values are also presented on the table for the percent relative abundance of the
Prior to the baseline surveys, no standardized biological sampling or monitoring
dominant taxa (%RI), but the threshold where impairment is indicated by this
had been conducted within the assessment area of Sheep Creek (Stagliano 2018).
metric is not discussed. This is important, since the higher the %RI, the more
These baseline aquatic surveys (Stagliano 2015, 2017a, 2018) were the primary
likely that impairment is occurring. During 2014, stations 17.5 had the highest
sources used to determine the periphyton distribution in the assessment area. The
value for this metric (19.3%), and during 2016 and 2017, station SH 18.3 had
Final EIS includes Figure 3.16-14, which shows the impairment threshold.
the highest values- 27.5% and 16.7%, respectively. Since both the %PI and the
%RI metrics have similar ranges of values (0-100%), it would also be useful if
they were displayed as bar graphs in the dEIS, with lines showing the
impairment thresholds for these metrics.
On page 3.16-25 it is stated that chlorophyll-a (chl-a) samples were collected
from Sheep Creek and Moose Creek in 2015 and that their concentrations were
all well below the threshold indicative of nuisance levels for periphyton
communities (150 milligrams per square meter), with the highest level being
only 65.2 mg/sq m at SH 17.5. No information is presented for samples
collected at the other sampling sites. Furthermore, no chl-a sample have been
collected since 2015 to confirm the relatively nuisance-free, or low primary
production baseline conditions for periphyton existing in Sheep Creek. This is a See Consolidated Responses AQ-1 and AQ-2.
major deficiency of the baseline studies for the dEIS, since when or if the mine
begins operation, hundreds, if not thousands, of pounds of explosives
containing high levels of nitrogen compounds will be used for blasting at the
project site. Even if a small portion of these compounds enter Sheep Creek via
groundwater or surface runoff, nuisance levels of periphyton will likely
develop. This underscores the need for more intensive chl-a monitoring within
and downstream of the project area.
Regarding dewatering impacts, groundwater model simulations predict that the
base flow of Coon Creek would be reduced by approximately 70%. Coon
See Consolidated Respones AQ-1, AQ-4, WAT-4, and WAT-5.
Creek is the smallest tributary in the project area, which is often totally diverted
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during the irrigation season and is mostly frozen during winter. It therefore
supports very little fish habitat except for some YOY resting places near its
mouth, which could be affected by the mine’s disruption to local groundwater
flows. The model also predicts about a 2% reduction in the base flow of Sheep
Creek just downstream of the project area. If the model is correct, this small
reduction in base flow in Sheep Creek should not measurably reduce the wetted
perimeter and thus the habitat for fish and other associated aquatic life in the
stream. As well, water diverted from Sheep Creek to the Non-Contact Water
Reservoir should not significantly affect the flow regime or wetted perimeter
(available aquatic habitat) of Sheep Creek if no more than 7 cfs is withdrawn
during high streamflow periods, e.g., when the stream discharge of Sheep
Creek exceeds 84 cfs. If water is withdrawn during other, lower streamflow
periods, significant impacts to the wetted perimeter and possibly water
temperatures would occur.
Except for the effects sediment runoff, other potential impacts to the water
quality of Sheep Creek and the Smith River are not adequately described and
are largely downplayed in the dEIS. On page 3.16-31 it is stated that during the
mine’s operation:
“The quality of groundwater reporting to Sheep Creek would be the same if
not better than baseline conditions” and “no changes to surface water quality
are projected”.
However, any water that is present within the proposed project area would be
dramatically altered by surface and underground mining activities, including
the extensive use of nitrate-laden explosives. Also, much of the ore body
contains sulfide ores, which would produce sulfuric acid when exposed to
water and oxygen within the underground workings and/or when it is deposited
on the surface. This acid would then dissolve heavy metals from the exposed
ore (i.e., cadmium, copper, lead and zinc), which are very toxic to aquatic life.
In theory, this toxic and nitrate-laden waste water would be pumped to a
reverse osmosis treatment plant before eventually being discharged to the
alluvium of Sheep Creek, but this tidy expectation assumes that 100% of the
wastewater generated at the mine site would be captured and treated. However,
underground workings are rarely, if ever, closed and impervious systems.
Constant blasting causes fractures to happen in the bedrock that surrounds the
ore body, which often allows acidic, untreated wastewater to eventually seep
into local groundwater and then to surface waters. To suggest that fractures to
bedrock, leading to contamination of groundwater wouldn’t occur is being
overly optimistic at best. It is also very optimistic to assume that no surface
runoff would ever occur from the proposed mine site. Because of climate
change, the frequency and intensity of largely unprecedented precipitation
events will continue to increase in the future. The question is not whether any
contamination to the surface waters of Sheep Creek would occur from the
activities of the proposed mine, but rather how soon and how much. The bold
predictions that “the quality of groundwater reporting to Sheep Creek would be
the same if not better than baseline conditions” and that “no changes to surface
water quality are expected” are very likely untrue and are highly
unsubstantiated statements to make in an EIS for any proposed mine.
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Please refer to Section 3.4, Groundwater Hydrology, of the EIS for a detailed
discussion of potential impacts to groundwater.
See Consolidated Responses MEPA-2, PD-5, WAT-2, and WAT-3.
The portal pad, waste rock and ore storage pads, mill, and CTF, as well as the
haul roads connecting these facilities, were planned such that all storm water
runoff from these mine drainage areas would report to containment in either the
CWP or PWP. Both ponds have the capacity to contain all runoff from very large
storm events (see Section 2.2, Proposed Action, of the EIS).
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To reduce algal growth and to comply with DEQ water quality standards for
nitrate in Sheep Creek, the mine is proposing to hold treated mine water in a
storage pond from July 1 through September 30. Yet, allowing water to be
discharged to the stream during other times of the year will not remove the
potential for outbreaks of nuisance algal growths like cladophora, since water
temperatures in Sheep Creek and the Smith River are usually high enough from
mid-April through late October to promote these nuisance growths. This is
particularly true during years with higher than average air temperatures and
lower than normal snow packs, which are conditions that are likely to increase
in the future due to the effects of climate change.
On page 3.16-33 it is stated that:
“Abundant filamentous algae outbreaks have already been observed at the
lower Sheep Creek sites (SH 15.5U and 15.5D) and confirmed with cladophora
being the dominant periphyton taxa at both sites in 2016”.
It should also have been stated that cladophora out breaks also occurred on the
Smith River downstream of Sheep Creek for the first time in anyone’s memory
during 2017 and 2018. If the mine is permitted to operate, wastewater
containing relatively high concentrations of nitrate would be discharged into
the alluvium of Sheep Creek during the majority of the year. It is therefore
highly probable that nuisance growths of cladophora will only get worse on
Sheep Creek and the Smith River during much of the growing season.
Furthermore, discharging nitrogen-laden wastewater into infiltration basins will
not provide any additional reduction in nitrate concentrations, since nitrogen
compounds, unlike other algal-stimulating nutrients like phosphorus
compounds, are not absorbed by soil particles in the alluvium. The resulting
increase in nitrate concentrations in surface waters downstream of the mine
would lead to corresponding increases in the abundance, frequency and spatial
distribution of cladophora outbreaks. The increase in these unsightly algal
growths would then lead to lowered instream dissolved oxygen concentrations,
impacts to salmonid reproduction( by covering spawning gravels with
filamentous growths), as well as changes to the diversity and abundance of
aquatic macroinvertebrate populations.
The DEIS did not adequately characterize the fish populations and other
aquatic life in Sheep Creek, other local tributary streams, and the Smith River
that will be impacted if the Black Butte copper mine is built. Without this
baseline information, it will be impossible to accurately gauge whether and to
what extent the mine is adversely impacting aquatic life.
In his critique of the DEIS, aquatic biologist Ken Knudson states:
“Descriptions of the existing conditions for the aquatic communities of Sheep
Creek and the Smith River are incomplete, poorly presented and, in some cases,
inaccurate.”
Specifically, the DEIS did not include length-frequency data for fish that were
sampled during electrofishing surveys. This information is critical because it is
used to evaluate whether changes are occurring within certain size classes,
which, in turn, can be used to estimate whether changes to the populations’ age
structures are occurring due to mining related impacts. Additionally, the DEIS
did not include recent information about chlorophyll-a levels in Sheep Creek to
confirm that low primary production baseline conditions for periphyton exist
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Model predictions for underground water are described in detail in Appendix N
(Enviromin 2017a) of the MOP Application (Tintina 2017a). Nitrate was
predicted to exceed the DEQ groundwater quality standard in the operational base
case as well as in several sensitivity scenarios (see Enviromin 2017a, Table 4-4).
However, because all water would be collected for treatment to meet groundwater
and surface water non-degradation criteria, the identified exceedances would not
affect downgradient water. Further, DEQ (via Circular DEQ-12A [DEQ 2014])
has determined that streams such as upper Sheep Creek would be protected from
nuisance algal growth if total nitrogen concentrations in stream are kept below
0.3 mg/L. The Proponent has included provisions in the mine plan specifically to
address elevated nitrogen concentrations sourced in the underground contact
water. In addition to RO water treatment upstream of the UIG, the mine plan
includes diversion of treated water to storage in the TWSP if nitrogen
concentrations exceed the effluent limit between July 1 and September 30.
Starting October 1, the stored water would be blended with the WTP effluent
prior to discharge, and the blended water sampled/monitored as required in the
MPDES permit. As the MPDES permit does not authorize a mixing zone, it does
not depend on mixing/diluting with either groundwater or surface water having
low nitrogen concentrations to achieve nutrient standards in Sheep Creek.
See Consolidated Responses AQ-1 and MEPA-2.

See response to Submittal ID BBC00574, Comment Numbers 3 through 9, 12,
and 13. Also, see additional information in the Consolidated Responses CUM-3
and AQ-1.
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there.
Knudson states in his critique:
“This is a major deficiency of the baseline studies for the DEIS, since when or
if the mine begins operation, hundreds, if not thousands, of pounds of
explosives containing high levels of nitrogen compounds will be used for
blasting at the project site. Even if a small portion of these compounds enter
Sheep Creek via groundwater or surface runoff, nuisance levels of periphyton
will likely develop.”
Knudson concludes his critique of the DEIS by stating:
“The overriding message in the Environmental Consequences section of
Chapter 3.16 is that any potential impacts to the aquatic communities in Sheep
Creek and the Smith River resulting from activities at the proposed mine would
be minor, localized and short-term. However, as just discussed above, it is more
likely that these impacts would be significant, basin-wide and long-term.”
Hard Copy 5) The DEIS has not properly or sufficiently looked at the aquatic life in the
William Adams
See Consolidated Responses AQ-1 and AQ-2.
Letter
Smith and its tributaries that this mine will threaten.
However, I strongly believe that this chapter needs to be much better written so
that everyone can clearly understand the existing condition of the aquatic
communities of Sheep Creek, its tributaries and The Smith River. Without such
Montana Chapter
Ken Knudson
Email
Thank you for your comment. See Consolidated Response AQ-2.
a clear and concise baseline description of these resources, including easy to
of Trout Unlimited
read tables and figures, it would not be possible to assess whether or not
impacts to these communities are occurring when or if the mine were to begin
operation.
See Consolidated Responses AQ-1, AQ-2, and CUM-3.

BBC00586

HC_036

Source

Shelley Liknes

Email

An EIS is required to take “hard look” at the direct, indirect, and cumulative
impacts of the proposed action. However, the DEIS has not properly or
sufficiently examined threats to the aquatic life in the Smith River and its
tributaries. The DEIS needs to be redone to properly look at the direct, indirect
and cumulative impacts.

The DEIS did not adequately characterize the fish populations and other
aquatic life in Sheep Creek, other local tributary streams, and the Smith River
that will be impacted if the Black Butte copper mine is built. Without this
Email
baseline information, it will be impossible to accurately gauge whether and to
what extent the mine is adversely impacting aquatic life.
Fish population analyses in the DEIS are incomplete and data is
misrepresented. For example, brook trout and brown trout are lumped together
Email
in some reports and sculpin populations are presented in comparison to trout
species.
The DEIS fails to provide information for the minimum instream flows in
Sheep Creek to maintain the minimum aquatic life. Please modify the effects
Hard Copy and show the existing minimum flows that occur in the low flow periods in mid
Fopp Family Trust
to late summer and fall in Sheep Creek when the Underground Infiltration
Letter
Gallery will not be operated both during mining and at the end of mining and
what the effects of the proposed project would be to aquatic life. Please also
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As shown in Table 4.1-1 of the EIS, the Smith River is outside the cumulative
impacts assessment area for aquatic biology. The geographic extent of potential
cumulative impacts includes the area or location of resources potentially
impacted by the Project. MEPA requires the use of reasonable and rational spatial
boundaries (e.g., hydrologic unit codes, wildlife management units, subbasins,
areas of unique recreational opportunity, viewshed) that would result in a
meaningful and realistic evaluation.

See Consolidated Response AQ-2.

See Consolidated Response AQ-2.
See Consolidated Response AQ-1. See also responses to Submittal ID
BBC00589, Comment Numbers 11 and 38.
Surface water hydrology is discussed in Section 3.5.2, which includes a
discussion of low flow statistics. Additional low flow data is available in “DEQ
Low Flow Stats Calculations for the Black Butte Copper Project MPDES Permit”
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identify the mitigation measures that will be taken to eliminate these effects and (DEQ 2018e). The TWSP would be in place to store WTP effluent during periods
provide discussion how the dewatering relates to surface water rights including when total nitrogen in the treated water (estimated to be 0.57 mg/L) exceeds nonwater reservations.
degradation effluent limits (0.097 mg/L). The total nitrogen effluent limit is only
in effect 3 months per year (July 1 to September 30). Water would be stored in
the TWSP until the total nitrogen effluent limit is no longer in effect, and then it
would be pumped back to the WTP where it would be mixed with the WTP
effluent. The blended water would be sampled prior to being discharged to the
alluvial UIG per the MPDES permit (Zieg et al. 2018).
Diversion of water from Sheep Creek when flows exceed 84 cfs would be based
on a new water right and is subject to review and approval by the DNRC. Based
on the baseline data collected for the Project, flows would exceed 84 cfs in May
and June, providing the water to the NCWR required to address depletion of
surface water flow in the affected watersheds associated with consumptive use of
groundwater during operations.

BBC00510

1

Grayce
Holzheimer

Email

BBC00598

4

Kim Stromberg

Email

BBC00616

5

Jes Falvey

Email

BBC00967

5

Katie Gaut

Email

February 2020

No adverse effects are predicted to occur to surface water and groundwater as a
result of Project development based on results of the quantitative predictive
models developed for the Project and the Proposed Action, which includes
augmentation from the NCWR during low flow. The reliability of the model
predictions was assessed considering data limitations and through completion of a
model sensitivity analysis, as is standard practice. The Proposed Action and
AMA require the Proponent to conduct groundwater and surface water
monitoring.
Montana Fishing Guide - now signifies with a symbol of a skull and crossbones Thank you for your comment. Metals in fish are discussed in Section 3.16.2.3 of
that every single lake in the state of Montana is contaminated with high levels the EIS. Also refer to the “Montana Sport Fish Consumption Guidelines” (FWP
of
et al. 2014.). Fish from many waterbodies have not been tested for contaminants;
mercury and other toxic materials and mothers who are pregnant and infants
therefore, as a precaution, certain sensitive human populations should limit
and children should not eat the fish out of these lakes. Every single lake in
consumption of certain types of fish, particularly if it is not known whether the
Montana.
lake they are fishing in has been tested or not.
The DEIS did not adequately characterize the fish populations and other
aquatic life in Sheep Creek, other local tributary streams, and the Smith River
that will be impacted if the Black Butte copper mine is built. Without this
See Consolidated Response AQ-2.
baseline information, it will be impossible to accurately gauge whether and to
what extent the mine is adversely impacting aquatic life.
10. Fish population analyses are incomplete, and existing data was
misrepresented. Brook and brown trout were lumped together in some reports,
and sculpin populations were presented in the same graphs as trout.
See Consolidated Response AQ-2.
11. Size and frequency-of-length were not considered in evaluating the impact
on fish populations—will a certain size class be harmed more substantially than
another? This could significantly decrease reproductive success.
10. Fish population analyses are incomplete, and existing data was
misrepresented. Brook and brown trout were lumped together in some reports,
and sculpin populations were presented in the same graphs as trout.
See Consolidated Response AQ-2.
11. Size and frequency-of-length were not considered in evaluating the impact
on fish populations—will a certain size class be harmed more substantially than
another? This could significantly decrease reproductive success.
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Regarding the fish report. This section was done wrong. Fish population
analyses are incomplete, and existing data was misrepresented and must be
fixed. 1] Brook and brown trout were lumped together in some reports, and
sculpin populations were presented in the same graphs as trout; 2] Size and
frequency-of-length were not considered in evaluating the impact on fish
See Consolidated Response AQ-2.
populations—will a certain size class be harmed more substantially than
another? This could significantly decrease reproductive success. Fully analysis
is mandated. This must be fully acknowledged and completed correctly before
any more steps are taken.
The DEIS indicates that the measures for collecting fishery data improved from
the first report submitted for the mine permit application. Collecting population
data using a multiple-pass depletion method with block nets and longer sample
sections should have resulted in more confidence in the data. However the
utility of the data displayed is constrained and thus poses challenges for
determining potential effects from the mine. For instance:
• Figures 3.16-2, 3-16-3 and 3.16.4, which purport to show abundance data for
salmonids and Rocky Mountain sculpin are difficult to read in the electronic
version of the DEIS. They are fuzzy and look like bad photocopies. Further, it’s
odd that sculpin are included in the same figures as the salmonids because the
bar indicating their numbers can’t even fit into the graphs, while the salmonid
bars and error bars, in attempt to get all the fish data in one figure, look
minuscule in comparison and thus misleading. Sculpin data should be in a
separate figure.
• In order to determine the effects of metals mining on fish it is important to
consider how metals and other pollutants effect fish populations. Simple
“abundance” is not enough. Generally, abundance can be adversely affected by
the chronic and acute effects of total and dissolved metals in the water column, See Consolidated Responses AQ-1, AQ-2, AQ-3, and AQ-4.
food chain impacts resulting from metals accumulation in sediments
The Draft EIS was drafted prior to the release of the literature cited (Lance 2019)
and organisms lower on the trophic scale, and avoidance of certain reaches
because of the presence of warm water or high concentrations of metals in the by the commentor, which does not seem to be publically available and therefore
was not included in the Final EIS.
water column can agitate gills or otherwise interfere with respiration. The
literature is rife with good examples of these relationships, among the best
produced was for the natural resource damage claim the State of
Montana filed to compensate for damages in the upper Clark Fork River basin.
In addition to metals contamination, nutrients generated by mining that trigger
unnatural concentrations of algae contributing to reduced dissolved oxygen, as
well as dewatering and temperature modifications caused by hydrological
modifications, also adversely affect abundance. In order to determine whether
the mine is harming a population of salmonids or other fishes, fishery data
should be characterized for each species and, for salmonids at least, include
information on length-frequency distribution, length/weight ratios (to determine
condition), total biomass, observed fitness and fish distribution. Because minerelated impacts such as metals pollution can inordinately affect reproductive
success as well as young fish, getting size class distribution information is
important. Similarly, metals and other pollutants can reduce food resources,
and thus condition factors in fish can be affected. Moreover, metals,
temperature changes and reduced foraging can cumulatively cause stress that
affect condition, ability to reproduce and health (making fish more susceptible
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to pathogens). Yes, all these items can affect overall population abundance.
However, in order to better track the direct influences of metals mining it is
important to include data on length-frequency distribution, condition factors,
distribution, total biomass and where the fish are encountered (distribution).
These data are not in the DEIS, though the consultant might have collected
them. If so, they should be included in the DEIS to more accurately identify a
baseline for subsequent monitoring.
• It is beneficial that Tintina collected redd count data. But it is not as helpful
when the data displayed such as in 3.16-7 appears to combine data for brown
and brook trout. Further, though the DEIS says that redd count data were
collected in 2016 and 2017, the only location information shown is for 2016
(Figure 3.16-6). Where for example were the additional redd count reaches
on Moose Creek?
• The DEIS only briefly touches on fish movement within the upper Smith
River watershed, including Sheep Creek and its tributaries. It mentions briefly
an MTFWP telemetry study from 2012 (Grisak 2012), as well as fish
encountered from a recent FWP/MSU PIT tag study (2014-2018). The DEIS
mentions only in passing that fish move throughout the Smith River watershed,
including in and out of Sheep Creek and its tributaries. However, the DEIS
should have elaborated on findings that demonstrate exactly how important
Sheep Creek and its tributaries are to recruitment of fish to the main stem Smith
River (and possibly the Missouri River). It is important not to gloss over fish
movement information, which the DEIS does, because it indicates that indeed
Smith River resources – fish that people angle for there – can be affected by
mining that can potentially harm one of the river’s primary recruitment sources,
Sheep Creek and its tributaries. A report from the primary investigator for the
PIT study to FWP and project funding sources (Lance 2019) includes important
information that should have been included in the DEIS and part of any
evaluation of potential impacts on resident and migratory fish in Sheep Creek
and the Smith River. Among the findings:
• Since 2014, the study tagged 7,621 fish with unique PIT tags, including,
among other species, brown and rainbow trout, mountain whitefish and burbot.
This is a huge sample size, indicating conclusions on fish movement are on
solid ground. 35,283 movements were logged, representing 5,763 fish – data
that provide compelling insights about the importance of fish movement.
• Migrant diversity was most pronounced in the main-stem Smith River and
“along most of the length of Sheep Creek.” This indicates a lot of different fish
of varying species move in and out of Sheep Creek and disperse throughout the
Smith River drainage.
• Access for whitefish and rainbow trout into Tenderfoot Creek AND Sheep
Creek is critical for the overall Smith River whitefish and rainbow populations.
• “Juveniles (rainbows) tagged in Sheep Creek moved throughout the entire
Smith River drainage from Birch Creek to Truly Bridge near the Missouri.”
This demonstrates that Sheep Creek is crucial for rainbow trout recruitment for
much of the length of the Smith River.
• Rainbow trout from throughout the watershed moved into Sheep Creek for
spawning. Mountain whitefish moved into Sheep Creek during spring and
summer for feeding and thermal refuge (indicating the importance of avoiding

February 2020
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increasing temperatures in Sheep Creek).
Mountain whitefish also moved into Sheep Creek to spawn, and…”Brown trout
moved from upper Sheep Creek to spawn in Birch Creek.”
This information highlights how important Sheep Creek is to the fishery of the
entire Smith River drainage, a finding that is not disclosed or evaluated
appreciably in the DEIS. It also calls into question DEQ’s premature
conclusion that the Black Butte Mine will have no effect on the Smith River, its
fishery and the anglers who visit it.
The DEIS indicates that the measures for collecting fishery data improved from
the first report submitted for the mine permit application. Collecting population
data using a multiple-pass depletion method with block nets and longer sample
sections should have resulted in more confidence in the data. However the
utility of the data displayed is constrained and thus poses challenges for
determining potential effects from the mine. For instance:
• Figures 3.16-2, 3-16-3 and 3.16.4, which purport to show abundance data for
See Consolidated Response AQ-2.
salmonids and Rocky Mountain sculpin are difficult to read in the electronic
version of the DEIS. They are fuzzy and look like bad photocopies. Further, it’s
odd that sculpin are included in the same figures as the salmonids because the
bar indicating their numbers can’t even fit into the graphs, while the salmonid
bars and error bars, in attempt to get all the fish data in one figure, look
minuscule in comparison and thus misleading. Sculpin data should be in a
separate figure.
In order to determine the effects of metals mining on fish it is important to
consider how metals and other pollutants effect fish populations. Simple
“abundance” is not enough. Generally, abundance can be adversely affected by
the chronic and acute effects of total and dissolved metals in the water column,
food chain impacts resulting from metals accumulation in sediments and
organisms lower on the trophic scale, and avoidance of certain reaches because
of the presence of warm water or high concentrations of metals in the water
column can agitate gills or otherwise interfere with respiration. The literature is
rife with good examples of these relationships, among the best produced was
for the natural resource damage claim the State of Montana filed to compensate
for damages in the upper Clark Fork River basin. In addition to metals
contamination, nutrients generated by mining that trigger unnatural
concentrations of algae contributing to reduced dissolved oxygen, as well as
See Consolidated Responses AQ-2, AQ-3, and AQ-4.
dewatering and temperature modifications caused by hydrological
modifications, also adversely affect abundance. In order to determine whether
the mine is harming a population of salmonids or other fishes, fishery data
should be characterized for each species and, for salmonids at least, include
information on length-frequency distribution, length/weight ratios (to determine
condition), total biomass, observed fitness and fish distribution. Because minerelated impacts such as metals pollution can inordinately affect reproductive
success as well as young fish, getting size class distribution information is
important. Similarly, metals and other pollutants can reduce food resources,
and thus condition factors in fish can be affected. Moreover, metals,
temperature changes and reduced foraging can cumulatively cause stress that
affect condition, ability to reproduce and health (making fish more susceptible
to pathogens). Yes, all these items can affect overall population abundance.
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However, in order to better track the direct influences of metals mining it is
important to include data on length-frequency distribution, condition factors,
distribution, total biomass and where the fish are encountered (distribution).
These data are not in the DEIS, though the consultant might have collected
them. If so, they should be included in the DEIS to more accurately identify a
baseline for subsequent monitoring.
It is beneficial that Tintina collected redd count data. But it is not as helpful
when the data displayed such as in 3.16-7 appears to combine data for brown
and brook trout. Further, though the DEIS says that redd count data were
collected in 2016 and 2017, the only location information shown is for 2016
(Figure 3.16-6). Where for example were the additional redd count reaches on
Moose Creek?
The DEIS only briefly touches on fish movement within the upper Smith River
watershed, including Sheep Creek and its tributaries. It mentions briefly an
MTFWP telemetry study from 2012 (Grisak 2012), as well as fish encountered
from a recent FWP/MSU PIT tag study (2014-2018). The DEIS mentions only
in passing that fish move throughout the Smith River watershed, including in
and out of Sheep Creek and its tributaries. However, the DEIS should have
elaborated on findings that demonstrate exactly how important Sheep Creek
and its tributaries are to recruitment of fish to the main stem Smith River (and
possibly the Missouri River). It is important not to gloss over fish movement
information, which the DEIS does, because it indicates that indeed Smith River
resources – fish that people angle for there – can be affected by mining that can
potentially harm one of the river’s primary recruitment sources, Sheep Creek
and its tributaries. A report from the primary investigator for the PIT study to
FWP and project funding sources (Lance 2019) includes important information
that should have been included in the DEIS and part of any evaluation of
potential impacts on resident and migratory fish in Sheep Creek and the Smith
River. Among the findings:
• Since 2014, the study tagged 7,621 fish with unique PIT tags, including,
among other species, brown and rainbow trout, mountain whitefish and burbot.
This is a huge sample size, indicating conclusions on fish movement are on
solid ground. 35,283 movements were logged, representing 5,763 fish – data
that provide compelling insights about the importance of fish movement.
• Migrant diversity was most pronounced in the main-stem Smith River and
“along most of the length of Sheep Creek.” This indicates a lot of different fish
of varying species move in and out of Sheep Creek and disperse throughout the
Smith River drainage.
• Access for whitefish and rainbow trout into Tenderfoot Creek AND Sheep
Creek is critical for the overall Smith River whitefish and rainbow populations.
• “Juveniles (rainbows) tagged in Sheep Creek moved throughout the entire
Smith River drainage from Birch Creek to Truly Bridge near the Missouri.”
This demonstrates that Sheep Creek is crucial for rainbow trout recruitment for
much of the length of the Smith River.
• Rainbow trout from throughout the watershed moved into Sheep Creek for
spawning. Mountain whitefish moved into Sheep Creek during spring and
summer for feeding and thermal refuge (indicating the importance of avoiding
increasing temperatures in Sheep Creek).
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See Consolidated Response AQ-2.

The Draft EIS was drafted prior to the release of the literature cited (Lance 2019)
by the commentor, which does not seem to be publically available and therefore
was not included in the Final EIS.
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Mountain whitefish also moved into Sheep Creek to spawn, and…”Brown trout
moved from upper Sheep Creek to spawn in Birch Creek.”
This information highlights how important Sheep Creek is to the fishery of the
entire Smith River drainage, a finding that is not disclosed or evaluated
appreciably in the DEIS. It also calls into question DEQ’s premature
conclusion that the Black Butte Mine will have no effect on the Smith River, its
fishery and the anglers who visit it.
Lack of robust baseline for aquatic biota. There will be no way to measure the
future impacts of this project without a more comprehensive baseline of aquatic
fauna and flora in both Sheep Creek and the Smith River itself. Specifically, the See Consolidated Responses AQ-2 and AQ-4.
impacts of temperature water temperature increases in July and August and
pollution impacts of aquatic macro invertebrates and fish.
See Consolidated Response AQ-3.
Sheep Creek is included in DEQ’s 303(d) list of impaired streams for dissolved
aluminum and Escherichia coli (E. coli), with sources listed as grazing in riparian
zones, disturbances associated with human activities, and natural sources. The
agricultural activities, rangeland grazing, grazing in riparian or shoreline zones,
and irrigated crop production that impact surface water quality in the Smith River
f. Is aluminum in fish in the area an health concern?
watershed are not associated with the Project and are likely to continue in the
g. What about the e coli. Is the source livestock and what health concern does it
future. Most strains of E. coli are harmless, but a few can cause severe abdominal
pose people like irrigators, fishermen or children coming in contact with the
cramps, diarrhea, and vomiting. DEQ conducted a broad water quality monitoring
Sheep Creek Water.
program in the Sheep Creek drainage that was used to update baseline data and
existing impairment determinations for several streams, including Sheep Creek.
The data were used to complete an E. coli TMDL; according to the DEQ TMDL
Program website last updated in 2017 (DEQ 2017), the baseline data will be used
for an aluminum TMDL. The completion schedule for the aluminum TMDL is
linked to the MPDES surface water permit completion schedule to ensure internal
DEQ consistency.

Cultural Resources

HC-002

10

William Avey

USDA Forest
Service

In response to a previous public notice for the same project, a letter was mailed
to your office, dated December 15, 2016, accompanied by a confidential map.
Hard Copy The information and concerns that it contains are still valid. Direct and indirect
Letter
impacts to adjacent and line-of-site cultural resources, on National Forest lands,
should be considered. Please reach out to one of the contacts listed below if you
need another copy.

BBC00700

1

John Murray,
THPO

Blackfeet Nation

Email

...as the Blackfeet THPO, I am requesting a traditional land use study
(ethnography) be conducted of the area before construction can begin.

Email

There is a statement in the DEQ EIS referencing a federal law (Section 106)
which applies to federal agencies. The statement is “the project’s location is on
private land and there is no federal involvement therefore the federal laws
relating to the protection of cultural resources (e.g. Section 106 of the National

BBC00843

February 2020

4

Dave Keddell
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DEQ met with Forest Service archaeologist Mark Bodily on January 11, 2017, to
discuss the Proposed Action and possible treatments and/or mitigations to sites of
concern on Forest Service lands. This meeting was summarized by a follow-up
letter dated January 11, 2017 from Mr. Bodily (USDA 2017). All of the
suggested treatments and mitigations for sites with potential adverse effects,
including 24ME1111, are still under consideration and have not been finalized.
As was acknowledged in the January 12 letter, all actions being taken to
minimize effects to cultural resources are being done on a voluntary basis by the
proponent.
Under the requirements of the MMRA, MPDES, or a MAQP, DEQ cannot
require an applicant to conduct a traditional land use study. The Proponent and
the Blackfeet Nation are welcome to work together in conducting this study.
DEQ has forwarded your request on to the Proponent.
Section 106 of the NHPA applies when there is a federal undertaking, which is a
project, activity, or program either funded, permitted, licensed, or approved by a
federal agency. The Black Butte Copper Project as a whole is not funded,
permitted, licensed, or approved by a federal agency, so it does not fall under
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Historic Preservation Act) do not apply.” It is not a state responsibility to make
the declaration that 106 does not apply. Section 106 applies to all land (federal,
state or private). Why was there no information in the EIS from the federal
agencies to confirm the 106 process was complete? One of the shortcomings of
this EIS is the DEQ making declarations without the appropriate backup for
actions taken by others.

requirements of Section 106 of the NHPA.

The federal involvement in this project consists of at least the EPA for Air
quality, noise pollution and the Corps of Engineers wetland permit. The Corps
permit is for wetland fills and stream crossings requiring fills which are the sole
access to the project. When a Corps permit is controlling the access to the site
then their permit area is the entire project area and not just the culvert. All
federal entities such as the Corps and EPA involved in any way in a project
must make their own declaration of applicability for 106. Since there is federal
involvement for this project, Section 106 does appear to apply. Did the DEQ
coordinate with the federal agencies before making their inappropriate
declaration that 106 does not apply to the project? Why were the federal
approvals and findings not documented in the EIS by adding those documents
in the amendments of the EIS? The state comment about 106 with appropriate
backup should be that……. the federal agencies involved have found that 106
does or does not apply, see attached approvals.

Neither the USEPA nor USACE identified historic properties within their
permitted areas within the Project area. The USACE consulted with the SHPO
and Indian tribes, and no adverse effects to historic properties were identified
within the Project area.
The Advisory Council on Historic Preservation (ACHP) is consulted if a federal
agency finds there is an adverse effect to a historic property (i.e., a cultural
resource listed or eligible for listing in the NRHP) where impacts cannot be
avoided, minimized, or mitigated. There are no adverse effects to historic
properties under federal or state jurisdiction, so DEQ did not consult with the
ACHP for the Project.

Did the SHPO coordinate with Advisory Council on Historic Preservation
(ACHP) and the federal agencies along with any interested tribes to address
historic areas that may be included nationally under 106? If such properties
exist then the SHPO should be coordinating with ACHP about those properties
and cultural landscapes. Why is there no information about the SHPO work for
determining potential effects on this project? Explanations of why there is or is
not an effect is important. Were the owners of properties which are historic
coordinated with and advised of the SHPO decisions on potential effects?
Summary comments from DEQ do not provide enough information for the
public to review and comment on.

BBC00843

February 2020

6

Dave Keddell

Email

After this primer, was any process initiated with ACHP at any government
level? Are the properties and cultural areas of federal interest identified to
ACHP so they know such properties will have issues? If the SHPO took the
time to have properties nationally listed or identified as potentially nationally
listable to ACHP, should ACHP be alerted to what will happen by the SHPO
and DEQ? What a surprise it will be to ACHP if at some future time the
national records at ACHP are a waste.
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Section 106 of the NHPA applies when there is a federal undertaking, which is a
project, activity, or program either funded, permitted, licensed, or approved by a
federal agency. The Black Butte Copper Project as a whole is not funded,
permitted, licensed, or approved by a federal agency so it does not fall under
requirements of Section 106 of the NHPA.
Neither the USEPA nor USACE identified historic properties within their
permitted areas within the Project area. The USACE consulted with SHPO and
Indian tribes, and no adverse effects to historic properties were identified within
the Project area.
The ACHP is consulted if a federal agency finds there is an adverse effect to a
historic property (i.e., a cultural resource listed or eligible for listing in the
NRHP) where impacts cannot be avoided, minimized, or mitigated. There are no
adverse effects to historic properties under federal or state jurisdiction, so DEQ
did not consult with the ACHP for the Project.
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Unlimited

Public
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PM1-03

2

David Brooks

Montana Trout
Unlimited

Public
Meeting
Transcript

PM2-03

2

Jeannette Blank

February 2020

Public
Meeting
Transcript

The Proponent’s past exploration activities have identified another copper deposit
(referred to as the Lowry deposit) in the area; it is not known at this time whether
that deposit could be economically developed as a mine. From a practical
standpoint, DEQ cannot evaluate the potential impacts associated with the
I want to focus on one section of the draft EIS tonight, and that’s the
development of this deposit at this time because no preliminary mine design
cumulative impact section. That section begins with this definition of
information is available and any analysis would be far too speculative. No
cumulative impacts: Cumulative impacts are “changes to resources that can
baseline hydrogeologic data have been collected at that site, and no geochemical
occur when incremental impacts from one project combine with impacts from
testing is known to have occurred to date. The commenter cites a sentence
other past, present, and future projects.” Given that definition within the Draft
generally characterizing “cumulative impacts.” The statutory definition of
EIS, it’s clear that this document has failed to address risks that would be
“cumulative impacts” is set forth in § 75-1-220(4), MCA, as follows:
compounded by the expansion of this mine. A future action, as per the
“‘Cumulative impacts’ means the collective impacts on the human environment
definition of cumulative impacts, that’s related to this mine in terms of its
within the borders of Montana of the proposed action when considered in
expansion is far from being hypothetical. The company proposing this project
conjunction with other past, present, and future actions related to the proposed
promotes the expansion of this mine to shareholders. They’ve done so publicly,
action by location or generic type.” The definition of “cumulative impact” in
including claiming that this mine could be a 50-year project and a major mining
ARM 17.4.603(7) adds the additional provision that, “Related future actions must
complex, with a much bigger footprint and hence much bigger impacts to the
also be considered when these actions are under concurrent consideration by any
environment. The company has identified additional ore bodies already that are
state agency through preimpact studies, separate impact statement evaluation, or
in the Draft EIS. Once infrastructure has been built and investment has been
permit processing procedures.” While the Proponent may have made statements
made in the toehold project that is now being proposed, it’s, quite frankly,
to its shareholders that it has identified an additional copper deposit and that the
ludicrous to expect that there would not be expansion, that that would not
mine could be expanded to have a 50-year mine life, this is not a related future
happen. And finally, the company has heavily invested in more than 500
action under ARM 17.4.603(7) because it is not under concurrent consideration
mining claims on more than 10,000 acres of public land surrounding the current
by any state agency through preimpact studies, separate impact statement
project, which is, again, an indication of intent to expand.
evaluation, or permit processing procedures. Despite forward-looking statements
made to shareholders, the Proponent may not pursue mining of the additional ore
deposit. Should DEQ approve the Proponent’s current permit application and the
Proponent decides in the future to mine the Lowry deposit, the Proponent would
have to apply for an amendment to the operating permit, which would involve a
future state action requiring its own environmental review under MEPA.
We will have similar other comments about other cumulative impacts, such as
climate change, which the Draft EIS also ignores or dismisses, and the need to
address those kind of impacts to water quality, water quantity, habitat, and even
mine operations. The point I will leave with is that any expansion of this mine, See Consolidated Response CUM-1 and MEPA-2.
as there is evidence will happen, will exacerbate or increase the risk of any
other possible impacts that you may hear about tonight or during the other
comments: Water quantity, water quality, mine operations.
The other two that I think are really important are the -- one is related to
subsequent development of existing mineral rights that this company has. I
believe they’re currently exploring those minerals right now, and I think that
it’s important to understand whether this mine is generating the income needed See Consolidated Response CUM-1.
to further develop those mineral rights. And if that’s so, then that is a connected
action, and the impacts of that further exploration/development should be
assessed as well.
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We also have concerns about the cumulative effects section of the EIS and the
fact that Sandfire holds 525 mining claims on nearly 10,000 acres of adjacent
federal lands in the vicinity. And the former CEO told potential investors that
the company plans to create a 50-year industrial mining district in the vicinity.
We believe that these cumulative effects should also be analyzed within the
DEIS.
And also to add to that, the operations and everything that are spelled out are
for the existing mine as it is, but as others have pointed out, there is a lot of
Public
room and a lot of potential for expansion. And if that expansion will continue
Meeting
Transcript to be handled by the facilities as they are, or if those facilities need to change
and expand with the mine, and, with that, could that increase the impacts?
I just wanted to raise one issue in particular that I think that the EIS really
failed entirely in capturing, and that’s that Tintina, now Sandfire, plans to turn
this into
Public
a 50-year mining district. They’ve acquired the mineral leases from private
Meeting
parties. They have federal claims. They’re selling this to investors as such.
Transcript They’ve done additional mineral -- additional drilling over in the Lowry
Deposit. For all intents and purposes, that’s their end goal. And I think it’s
wrong to segment this out and only look at the smaller impacts associated with
just the Johnny Lee copper deposit.
I want to second what Derf mentioned about establishing a 50-year mining
district and that the DEIS should evaluate that as well. I’m aware of ranchers
Public
who have property that borders the Smith that have been approached three
Meeting
years ago about leasing their land to the mine. So I think it’s a little bit
Transcript disingenuous of Sandfire-slash-Tintina to say that they’re protecting -- their
plan is to protect the river, it’s going to be environmentally safe, when they’re
going to be leasing mineral rights right on the riverbank of the Smith River.
The company is saying that the permit will be for 15 years. And I looked on the
website, and it shows a 50-year development plan. I also understand it’s bought
the mineral rights from landowners all around the currently mapped mine site.
Public
So why is this deception being allowed? Why are we not planning for 50 years
Meeting
and basing the impact statement on a 50-year time period? Are the liners in the
Transcript
tailing ponds guaranteed to last 50 years? As far as I know, liners always break;
it’s just a matter of time. And I feel like we’re courting an environmental
disaster here if this river -- if this mine is permitted.
On the substance, the Draft EIS fails first to discuss the impacts of future
Hard Copy mining operations Tintina has planned for the mine site, and which will be
facilitated by the mine infrastructure Tintina would build according to the plan
Letter
of operations now before DEQ.
The Draft EIS improperly omits analysis of the full scope of Tintina’s
foreseeable operations. Documents available in the public record and
statements by the company disclose Tintina’s plans to expand the Black Butte
Hard Copy mine in the future to encompass additional copper deposits in the project area,
Letter
including the so-called Lowry deposit. See, e.g., Exhibit 13 at 3-4 (Sandfire
Resources NL, Sandfire Secures Cornerstone Position in Advanced, HighGrade USA Copper Project (Aug. 28, 2014)) (describing Lowry deposit, which
is separate from the Johnny Lee copper deposit described in Tintina’s plan of

Northern Rockies
Public
office
Meeting
of American
Transcript
Rivers

PM2-10

6

Mike Fiebig

PM2-11

2

Park County
Max Hjortsberg Environmental
Council

PM4-05

1

Derf Johnson

PM4-11

1

Chris Phelps

PM5-01

6

Linda Semones

HC-003

8

Josh Purtle

Earth Justice

HC-003

17

Josh Purtle

Earth Justice

February 2020

Source

MEIC
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See Consolidated Response CUM-1.

See Consolidated Response CUM-1.

See Consolidated Response CUM-1.

See Consolidated Response CUM-1.

See Consolidated Response CUM-1.

See Consolidated Response CUM-1.
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operations). This expanded mining would, of course, involve significant
additional impacts, including additional drawdown (due to expanded mine
workings), additional waste production, and prolonged disturbance ofthe
project area, among other impacts. DEQ declined to consider these impacts,
however, because future expansion is not “currently proposed or under
consideration by any agency.” Draft EIS at 4-7.

HC-003

85

Josh Purtle

Earth Justice

HC-003

86

Josh Purtle

Earth Justice

February 2020

Chapter 4, Cumulative, Unavoidable, Irreversible and Irretrievable, and
Secondary Impacts and Regulatory Restrictions, of the Final EIS has been revised
by replacing the term “overlap” and “overlapping” impacts with more
encompassing terms such as, “in conjunction with,” and “in combination with,”
or “cumulative” impacts to better reflect the extent to which cumulative impacts
were evaluated. Cumulative impacts are defined under § 75-1-220(4), MCA, and
are defined in Section 4.1, Methodology, of the Final EIS as, “the collective
impacts on the human environment within the borders of Montana of the
proposed action when considered in conjunction with other past, present, and
future actions related to the proposed action by location or generic type.” The last
The Draft EIS fails to rationally analyze the potential cumulative impacts
portion of the definition that states, “...the past, present, and future actions related
caused by the mine and other projects in the area. The Draft EIS dismisses
to the proposed action by location or generic type,” determines the scope of the
several classes of cumulative impacts on the ground that impacts from the
cumulative area under MEPA. In each resource section of the EIS, the cumulative
Black Butte Mine will not physically “overlap” with impacts from other
study areas are defined by considering the location and generic type of activity
activities in the region. See., e.g., Draft EIS at 4-11. However, cumulative
that, in combination with the Project, could impact a particular resource. The
impacts are not limited to impacts that cause overlapping harm to the same area
commenter fails to quote the entire definition of cumulative impacts in their
or the same animals. Cumulative impacts under MEPA are broader, and include
comment.
Hard Copy “the collective impacts on the human environment within the borders of
Letter
Montana ofthe proposed action when considered in conjunction” with other
The Final EIS includes the entire definition of cumulative impacts per MCA and
state actions. MCA § 75-1-220(4). Thus, there is a cumulative impact if 600
ARM. The statutory definition of “cumulative impacts” is set forth in
acres of wildlife habitat are eliminated by one project in one area, and another
§ 75-1-220(4), MCA, as follows: “ ‘Cumulative impacts’ means the collective
600 acres are eliminated by another project in another area: the collective effect
impacts on the human environment within the borders of Montana of the
on the environment in the region is a cumulative 1200 acres of lost habitat.
proposed action when considered in conjunction with other past, present, and
DEQ should correct this error and disclose “the collective impacts” on the
future actions related to the proposed action by location or generic type.” The
human environment of the Black Butte Mine and other projects in the region.
definition of “cumulative impact” in ARM 17.4.603(7) adds the additional
MCA § 75-1-220(4).
provision that, “Related future actions must also be considered when these
actions are under concurrent consideration by any state agency through preimpact
studies, separate impact statement evaluation, or permit processing procedures.”
The portion of the definition which states “...the past, present, and future actions
related to the proposed action by location or generic type” narrows the scope of
the cumulative area under MEPA and does not broaden it as the commenter
would suggest. As an agency subject to the laws of Montana, DEQ has to look at
the entire definition when conducting its analysis. In each resource section of the
EIS, the cumulative study areas are defined by the location and generic type of
activity, as provided in the definition of cumulative impacts.
For example, the Draft EIS fails to fully analyze the potential for cumulative
The impacts of existing projects and activities in the region are included in the
impacts to air quality. DEQ’s air quality model for the mine indicates that
monitored air pollutant background concentrations that were included in the air
particulate emissions from mine facilities are likely to reach 80% of the
modeling to assess conformance with NAAQS and MAAQS. The modeled
Hard Copy
national ambient air quality standard for the project area. Draft EIS at 3.2-31. Project impacts were added to the monitored background as a measure of air
Letter
The Draft EIS does not analyze, however, whether other potential sources in
quality characteristics after Project implementation. As a result, the cumulative
the region, combined with these high emissions from the mine, could cause an effects of the existing projects plus the Project sources are reflected in the
air quality standard exceedance. In fact, the Draft EIS acknowledges that
NAAQS analysis results. See Section 3.2.4.2, Proposed Action; Figures 3.2-2 and
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controlled burns associated with the Castle Mountains Restoration Project in
the nearby Helena-Lewis and Clark National Forest will also produce
particulate emissions, but summarily dismisses these impacts because they will
occur 15 to 20 miles away from the project site and will be “temporary.” Draft
EIS at 4-9-4-10. The Draft EIS does not explain, however, why the distance
from the project site and temporary duration of particulate emissions from
controlled fires will avoid any risk of an air quality standard violation,
including a temporary violation.
Similarly, it is likely that natural wildfires during the summer months could,
when combined with emissions from the mine, cause significant levels of
particulate pollution in the region. The EIS should analyze whether these and
other pollutant sources in the area could cause the mine emissions to contribute
to a temporary violation of national ambient air quality standards for particulate
emissions.
The Draft EIS should also consider the cumulative impacts of the Black Butte
Mine in conjunction with the effects of climate change. For example, the Draft
EIS does not consider the cumulative effects of flow reductions in surface
waters due to mine operations together with the impacts of climate change on
stream flows. In this regard, the Draft EIS predicts a 3-4% reduction in flows in
Black Butte Creek due to mine drawdown, Draft EIS at 3.5-14, but does not
Hard Copy
provide any analysis of the cumulative effects of these reduced stream flows in
Josh Purtle
Earth Justice
Letter
conjunction with possible additional stream flow reductions associated with
climate change. See Exhibit 50 at 14 (Mont. Inst. on Ecosystems, 2017
Montana Climate Assessment, Executive Summary (Sept. 2017)). In fact, the
Draft EIS’s analysis of cumulative impacts does not mention climate change at
all. DEQ should evaluate and disclose these potential cumulative impacts as
well.
The steepness of the beach slope affects the total storage volume in the storage
facility and the frequency with which perimeter dams need to be raised. It is not
uncommon for tailings facilities to be expanded, including with the
Center for Science
construction of upstream dams on the tailings. This is activity that could
Kendra Zamzow in Public
Email
conceivably be considered if the Lowry deposit were to be mined; 3 Lowry is
Participation
expected to add another 3 years to the mine operation life. Although the Lowry
deposit is not considered in this DEIS, the potential for CTF expansion should
be built into the design as a reasonable cumulative effect.
In chapter 4 of the DEIS, cumulative impacts are defined as “the collective
impacts on the human environment within the borders of Montana of the
proposed action when considered in conjunction with other past, present, and
future actions related to the proposed action by location or generic type.” (§ 751-220, MCA). While the cumulative effects chapter included a discussion of
past mining activities in the project area dating back to 1973, and it examined
Scott Bosse
American Rivers Email
potential impacts of the Black Butte Copper Project from the time it would be
constructed until the anticipated end of its lifespan in 2037, it did not include a
discussion of future impacts that would occur from additional mining in the
vicinity beyond 2037. Such a discussion is of paramount importance because
Tintina holds 525 mining claims on nearly 10,000 acres of adjacent federal
lands, and the company’s former CEO, Bruce Hooper, is on record telling
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3.2-5; and Tables 3.2-8 and 3.2-9 of the EIS.
Fires, including controlled burns, can have adverse impacts that can temporarily
exceed NAAQS, usually for PM10; however, these temporary exceedances would
occur with or without the Project.
See also Consolidated Response CUM-2.

See Consolidated Response MEPA-2.

See Consolidated Response CUM-1.

See Consolidated Response CUM-1.
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potential investors that the company plans to create a 50-year industrial mining
district in the vicinity. The cumulative effects analysis should reveal whether
open pit mining of nearby copper deposits would be allowed, and if so, what
environmental impacts that would have on land, water, fish and wildlife
resources. In addition, the cumulative effects analysis did not consider a broad
enough geography, particularly when it comes to the potential impacts of the
project on aquatic life. Page 4-2 of the DEIS shows that the assessment area for
aquatic biology impacts is limited to the Sheep Creek watershed, tributaries that
feed Sheep Creek, and Black Butte Creek. This assessment area should be
expanded to include the entire Smith River system, as recent research has
demonstrated that rainbow trout and other fish species that utilize Sheep Creek
migrate long distances, including to the Missouri River.
Moreover, the company’s own representations to its investors conflict with the
DEIS cumulative impact analysis. While DEIS evaluates impacts over a time
horizon to 2037, the fmmer CEO has said, to his purely financially motivated
audience, the company’s intentions for a 50-year industrial mining district.
Given Sandfire’s possession of 525 mining claims on nearly 10,000 acres of
Hard Copy adjacent federal lands, this is no idle threat, and MDEQ cannot ignore these
See Consolidated Response CUM-1.
Letter
explicit threats in delineating the scope of its analysis. The ‘Lowry Deposit,’
immediately adjacent to the existing ore, appears to be next in succession for
Sandfire’s plan for sequential, creeping exploitation. If this company is allowed
to strike its first blow against the precious Smith River, its thirst for profitable
Montana copper, regardless of the devastation to the vibrant ecosystems above,
will become unquenchable.
4) The DEIS evaluates an artificially small mine footprint because it fails to
Hard Copy
consider the cumulative effects of mining the Lowry Deposit which is
See Consolidated Response CUM-1.
Letter
immediately adjacent to the existing ore deposit.
The cumulative effects section of the DEIS evaluated impacts of the Black
Butte mine only until the year 2037, but Sandfire holds 525 mining claims on
nearly 10,000 acres of adjacent federal lands and the former CEO told potential
Email
See Consolidated Response CUM-1.
investors that the company plans to create a 50-year industrial mining district in
the vicinity. Both the timescale and geographic scope of the cumulative effects
analysis need to be broadened.
No existing or proposed open pit mines of copper deposits are in the proposed
Project vicinity. Cumulative impacts related to the operation of existing mines
was evaluated in Section 4.2.1.4, Existing Mines, of the EIS. Potential cumulative
impacts were evaluated for air quality, transportation, and wildlife. As discussed
The cumulative effects analysis should reveal whether open pit mining of
in Section 3.4, Groundwater Hydrology, and Section 3.5, Surface Water
nearby copper deposits would be allowed, and if so, what environmental
Hydrology, of the EIS, significant impacts are not expected on surface water
impacts that would have on land, water, fish and wildlife resources...This
quantity or water quality in Sheep Creek, or the receiving waters of the Smith
Email
assessment area should be expanded to include the entire Smith River system,
River, due to the Proposed Action. As further described in Consolidated
as recent research has demonstrated that rainbow trout and other fish species
Response AQ-1, the quantity of groundwater that currently flows through the
that utilize Sheep Creek migrate long distances, including to the Missouri
underground copper deposits, and that would flow through the underground mine
River.
workings after mine closure, is very small compared with shallow groundwater
flows or surface water flow rates. Geochemical predictions indicate that
groundwater in these areas after mine closure would be similar in quality to
existing conditions. Given that groundwater flow rates and quality near the
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underground workings are projected to be similar post-closure to current
conditions, the mine workings are unlikely to contribute to water quality
impairments currently observed in the Smith River. Therefore, the Project would
not likely have any direct or secondary impacts on aquatic life in the Smith River.
Sections 3.5.3.1, Surface Water Quantity, and 3.5.3.2, Surface Water Quality and
Temperature, of the EIS evaluated potential water quantity and quality impacts on
surface water in the Smith River. Sheep Creek provides the only pathway of
interaction for Project-related discharges to the Smith River. Water quantity
impacts on the Smith River were evaluated as insignificant and water quality
impacts were not identified. Similarly, Section 3.16.3.2, Proposed Action, of the
EIS indicates that the Project would not likely have any direct or secondary
impacts on aquatic life in the Smith River. The EIS also evaluates potential
impacts on Smith River aquatic life that migrates into the Project area, which was
identified as a potential minor impact with the use of BMPs and appropriate soil
erosion and sediment controls. As such, cumulative impacts within the Smith
River were identified as minor or less.
Also, see additional information in the Consolidated Responses CUM-3 and AQ1.

BBC00891

2

BBC00992

5

HC_036

BBC00598

February 2020

2

5

Sandfire has been clear about expanding and growing the operation into a 50year mining district. The DEIS should evaluate the entirety of the project and
its potential impacts, and not allow Sandfire to segment the analysis.
The conclusion that environmental effects would therefore be minor when
viewed from this larger perspective begins to lose credibility when the
prospects of a more expansive, long-lived mining district is considered. Yet we
are keenly aware of Tintina’s acquisition of mineral rights for thousands of
Michael Enk
Email
additional acres in the watershed and we’ve heard about their pitching to
shareholders of potential future profits from the Black Butte area...At the very
least, the DEIS should acknowledge this established interest in the broader
area’s mining potential and reassure the public that future proposals would be
evaluated in the context of potential cumulative effects with this project.
The spatial and temporal extent of cumulative impacts impacts for surface
waters needs to include areas impacted by the proposed Tintina Montana’s
Black Butte Copper Mine Project. However, the effects analysis limited the
surface water hydrology geographic extent where cumulative impacts from
Hard Copy
Shelley Liknes Fopp Family Trust
past, present, and future projects and actions could potentially impact the
Letter
resource to just the Sheep Creek watershed. This is arbitrary and capricious
based on the surface hydrology in the basin and lacks documentation that
shows these extents used were based on the use of reasonable and rational
boundaties.
The cumulative effects section of the DEIS evaluated impacts of the Black
Butte mine only until the year 2037, but Sandfire holds 525 mining claims on
nearly 10,000 acres of adjacent federal lands and the former CEO told potential
Kim Stromberg
Email
investors that the company plans to create a 50-year industrial mining district in
the vicinity. Both the timescale and geographic scope of the cumulative effects
analysis need to be broadened.
Robert Prince

Email
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See Consolidated Response CUM-1.

The predictions and impact assessment as presented are considered appropriate
and sufficient to support the EIS and associated mitigation and mine planning. As
is standard practice, the EIS includes quantitative predictive surface water and
groundwater modeling, not arbitrary or qualitative criteria, to support the impacts
assessment, including the delineation of appropriate assessment boundaries.
See additional information in the Consolidated Response CUM-3.

See Consolidated Response CUM-1.
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BBC00629

4

Cheryl C.
Mitchell

Email

BBC00787

4

Robin Tyner

Email

BBC00847

3

Erin Sharaf

Email

BBC00917

2

John Rhodes

Email

BBC00919

4

Mark Giese

Email

BBC00922

5

Chris Lish

Email

BBC00945

2

Michael Scott

Email

February 2020
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The cumulative effects section of the DEIS evaluated impacts of the Black
Butte mine only until the year 2037, but Sandfire holds 525 mining claims on
nearly 10,000 acres of adjacent federal lands and the former CEO told potential
investors that the company plans to create a 50-year industrial mining district in
the vicinity. Both the timescale and geographic scope of the cumulative effects
analysis need to be broadened.
The cumulative effects section of the DEIS evaluated impacts of the Black
Butte mine only until the year 2037, but Sandfire holds 525 mining claims on
nearly 10,000 acres of adjacent federal lands and the former CEO told potential
investors that the company plans to create a 50-year industrial mining district in
the vicinity. Both the timescale and geographic scope of the cumulative effects
analysis need to be broadened.
• Sandfire has been clear about expanding and growing the operation into a 50year mining district. The DEIS should evaluate the entirety of the project and
its potential impacts, and not allow Sandfire to segment the analysis.
5. Sandfire has been clear about expanding and growing the operation into a
50-year mining district. The DEIS should evaluate the entirety of the project
and its potential impacts, and not allow Sandfire to segment the analysis
The cumulative effects section of the DEIS evaluated impacts of the Black
Butte mine only until the year 2037, but Sandfire holds 525 mining claims on
nearly 10,000 acres of adjacent federal lands and the former CEO told potential
investors that the company plans to create a 50-year industrial mining district in
the vicinity. Both the timescale and geographic scope of the cumulative effects
analysis need to be broadened.
The DEIS evaluates an artificially small mine footprint because it fails to
consider the cumulative effects of mining the Lowry Deposit that is
immediately adjacent to the existing ore deposit even though the company is
telling its investors that it is part of its mining plans for the area. The
cumulative effects section of the DEIS evaluated impacts of the Black Butte
mine only until the year 2037, but Sandfire holds 525 mining claims on nearly
10,000 acres of adjacent federal lands and the former CEO told potential
investors that the company plans to create a 50-year industrial mining district in
the vicinity. Both the timescale and geographic scope of the cumulative effects
analysis need to be broadened.
B. The environmental document does not analyze the potential impacts of full
mine development. The environmental review is limited to the proposed action;
an adit mine with a 10-14 year lifespan. However, Sandfire has secured rights
to mine over a large area of private and public land in upper Sheep Creek. The
company’s filings with the SEC and prospectus for potential investors notes
this opportunity. It’s clear that a small underground mine is more of a
prospecting opportunity than a reflection of buildout. The environmental
document should be revised to include a thorough full-development scenario
and an analysis of its potential impacts.
This is only fair to the public and the company. For instance, it may be that
proposed action analyzed in the environmental document uses up all the
potential degradation increment allowable on Sheep Creek. If this is the case,
subsequent development in the area could not be allowed. The company, and
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Email

Email

Email
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the public, need to know this up-front as it could well affect potential investor
interest, the profitability of the company, and whether DEQ should grant a
permit.
The DRAFT EIS fails to cover the entire project at one time not just this
initial phase. Further recently the mine and a citizen’s group in Meager County
has agreed there will be no open pit mining for 25 years. Does this mean that
the mining company plans on open pit mining there after? This recent
development and the potential for open pit mining in 25 years has not been
considered in the draft EIS.
The cumulative effects analysis in the DRAFT EIS is woefully inadequate. It
fails to include the following analysis:
1. The cities of Great Falls and Fort Benton take their drinking water from the
Missouri River (MR). The proposed mine is in the Sheep Creek drainage which
is part of the headwaters of the Smith River which runs into the MR above the
City of Great Falls intake pipes.
2. The MR below Great Falls but above Fort Benton is heavily impacted by
mining waste from Belt Creek from underground mines around Belt. A million
dollar study by the Butte School of Mines of the clean up costs concluded it
was not economically feasible to stop the leakage from the underground mines
into Belt Creek.
3. The City of Great Falls, Missouri River Corridor Plan (MRCP), listed 6
super fund sites some of which are migrating toward the MR on the City’s bend
of the river (see pages 24-26 of the MRCP). The DRAFT EIS does not consider
the potential cumulative effects of mine leakage on the MR below these super
fund sites,
7. The MR is heavily impacted from agricultural waste from the Sun River as it
empties into the MR at Great Falls. The draft EIS does not consider acid
drainage form the mines in the event of the failure of the mine’s mitigation
measures.
8. The Missouri River Urban Corridor Inventory and Assessment prepared by
the Cascade County Conservation District and made a part of the MRCP
mapped numerous discharge and withdrawal pipes on the 73,530 linear feet
between White Bear Island and Black Eagle Dam. To date there has been no
study of these pipes to determine what they are dumping in the river. The
cumulative impact analysis under the DRAFT EIS has not considered the
impact of these unregulated pipes to river quality when the potential of acid
drainage from the mine is added into the mix.
The cumulative effects analysis in the DRAFT EIS is woefully inadequate. It
fails to include the following analysis:
4. Recently the Great Falls Commissioners rezoned the West Gate Mall to
heavy industrial use. This is resulting in doubling the output of the oil refinery
(as reported in the Great Falls Tribune August 9, 2013). The refinery is a
superfund site which under state law is currently permitted to leak into the MR
because they are working to correct the problem (for many, many years we
would add!!!). The DRAFT EIS fails to consider mine leakage on the pollution
caused by the expanded refinery in Great Falls.
5. The Commissioners of Great Falls have also recently rezoned the area above
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Regarding comments 1, 2, 3, 7, and 8, 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, as
discussed in Section 1.6.3.3, Cumulative Impacts, of the EIS. The impact
assessment does not indicate that there would be a potential impact on the
Missouri River as a result of the Project.
See additional information in the Consolidated Response CUM-3.

Regarding the other project comments (4, 5, and 6), see Consolidated Response
CUM-2.
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BBC00931

9

Stuart Lewin

Email

BBC00931

10

Stuart Lewin

Email

BBC00931

11

Stuart Lewin

Email

BBC00957

4

Will Swearingen

Email

3

Park County
Max Hjortsberg Environmental
Council

Email

BBC00960
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and adjacent to the Giant Springs State Park as heavy industrial and approved a
TIFF to promote its development. The cumulative analysis of the DRAFT EIS
fails to consider potential mine drainage on the increased pollution from the
development of this Giant Springs Industrial Park development.
6. No environmental analysis by the state h·as been undertaken of which we are
aware to consider the cumulative effects of both of these new industrial sites in
the Missouri River Corridor to the MR. This analysis should consider the
increased truck traffic in the MR corridor as a result of the approval of these
two industrial rezones and the pollution caused to the river by this increased
traffic when added to the potential acid drainage when the mines mitigation
measure to prevent acid drainage fails.
The cumulative effects analysis in the DRAFT EIS is woefully inadequate. It
fails to include the following analysis:
Regarding the mine expansion comment, see Consolidated Response CUM-1.
9. Cumulative Impacts of the mine if all lands, mining claims currently owned
by or leased to the mining company has not been analyzed under the EIS.
The MOP Application Section 1.4 (Tintina 2017a) and the Project EIS Section
3.6, Geology and Geochemistry, describe the geology of the region surrounding
the Project area. Thrust faulting occurred near the Project area approximately
65 million years ago, and other igneous (volcanic) rocks intruded the much older
The cumulative effects analysis in the DRAFT EIS is woefully inadequate. It
Paleozoic and Belt Supergroup rocks that occur in the region. The most recent
fails to include the following analysis:
igneous activity occurred during the Eocene, between approximately 56 and
10. The impact of beginning tremors etc of the nearby inactive caldera/ volcano
34 million years ago, meaning that the risk of current or future eruptions from
on the cement technology proposed by Tentina to prevent acid drainage in not
these features is nonexistent. Caldera or volcanic features have not been
analyzed in the DRAFT EIS.
identified in the region that could initiate seismic events (i.e., tremors) due to
igneous activity. Movement along faults would be a more probable source of
seismic events, and this was analyzed as part of the required stability analysis of
the CTF (see Consolidated Responses PD-1 and PD-3).
The cumulative effects analysis in the DRAFT EIS is woefully inadequate. It
fails to include the following analysis:
Regarding the public comment process, see Consolidated Response MEPA-1.
11 . The comment period does not allow the public adequate time to consider
and meaningfully analyze this complex and long DRAFT EIS
• Sandfire has been clear about expanding and growing the operation into a 50year mining district. The DEIS should evaluate the entirety of the project and
its potential impacts, and not allow Sandfire to segment the analysis.
See Consolidated Response CUM-1.
• The Australian-owned mining company pushing for this mine is cut-and-run
when profitability ceases.
Connected Actions
While the DEQ claims that there are no cumulative impacts, or related future
actions due to there only being one proposal on the table, we think that is a
narrow interpretation of the Montana Environmental Policy Act (MEPA).
MEPA states:
“Cumulative impacts” means the collective impacts on the human environment See Consolidated Response CUM-1.
within the borders of Montana of the proposed action when considered in
conjunction with other past, present, and future actions related to the proposed
action by location or generic type. 75-1-208 (4)
Sandfire has made statements, intimations and actions that imply the project
will grow beyond its current scope and permitted plan. This clearly
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Email
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Email
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Email
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demonstrates that there will be cumulative impacts that need to be addressed
prior to the commencement of the BBC mine operations. Sandfire has made
statements that back this up. “Tintina’s President and CEO Bruce Hooper has
pitched interested investors in part on long-term exploration and mining
potential for the area. Materials for prospective investors echo the possibilities,
mentioning “numerous untested extensions along strike over 20km” and
“district-wide potential to extend mine life and establish a 50-year district.”
(http://helenair.com/news/natural-resources/tintina-touts-potential-for--yearminingdistrict/article_17bef819-afa1-55d5-b8e7-2b72dfb52597.html)
Hooper also added in the same Helena IR article that “Once it’s in operation,
then we’ll certainly look to extend the mine life. That’s a positive for the
community we’ve invested in as well that it’s not just a short-term operation
and they’ll benefit from any new discovery.”
Additionally, thousands of acres of mining claims outside of the current mine
permit boundary on US Forest Service land back this prospect up. Mine
expansion and longer term operations of the BBC are a significant concern. We
recommend that the the DEQ and BBC address this concern in their Permit and
in the DEIS as a future action and cumulative impact.
All current operations, reclamation, and closure proposals can be considered
inadequate and insufficient if BBC’s mining operations are extended to a 50
year lifespan. Can a mine designed to operate for 20 years handle another 30
years without incident? Can reclamation and closure occur in the safe manner
after the needed underground expansion to service the expanded operation?
With an expanded mine operation, closure plans outlined in the DEIS are no
longer sufficient. This issue needs to be addressed by DEQ prior to any
authorizations to proceed with the BBC project.
Sandfire has been clear about expanding and growing the operation into a 50year mining district. The DEIS should evaluate the entirety of the project and
its potential impacts, and not allow Sandfire to segment the analysis.
Moreover, the company’s own representations to its investors conflict with the
DEIS cumulative impact analysis. While DEIS evaluates impacts over a time
horizon to 2037, the former CEO has said, to his purely financially motivated
audience, the company’s intentions for a 50-year industrial mining district.
Given Sandfire’s possession of 525 mining claims on nearly 10,000 acres of
adjacent federal lands, this is no idle threat, and MDEQ cannot ignore these
explicit threats in delineating the scope of its analysis. The ‘Lowry Deposit,’
immediately adjacent to the existing ore, appears to be next in succession for
Sandfire’s plan for sequential, creeping exploitation. If this company is allowed
to strike its first blow against the precious Smith River, its thirst for profitable
Montana copper, regardless of the devastation to the vibrant ecosystems above,
will become unquenchable.
Sandfire has been clear about expanding and growing the operation into a 50year mining district. The DEIS should evaluate the entirety of the project and
its potential impacts, and not allow Sandfire to segment the analysis.
I am very concerned about the long term impacts of the proposed actions by
Sandfire and they must ALL be accounted for. Sandfire has been clear about
expanding and growing the operation into a 50-year mining district. The DEIS
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Email
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Email
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Email
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Email
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5
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Email
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Email
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should evaluate the entirety of the project and its potential impacts, and not
allow Sandfire to segment the analysis.
• Sandfire has been clear about expanding and growing the operation into a 50year mining district. The DEIS should evaluate the entirety of the project and
its potential impacts, and not allow Sandfire to segment the analysis.
• Sandfire has been clear about expanding and growing the operation into a 50year mining district. The DEIS should evaluate the entirety of the project and
its potential impacts, and not allow Sandfire to segment the analysis.
4) The DEIS hugely underestimated impacts of this mining project by
examining only a very small portion of the planned extraction. It is no secret
that the Australian-owned mining corporation has made large investments to
create a vast mining district, which would have far greater environmental
impacts than those analyzed in the DEIS. It is imperative to consider the
cumulative impacts of the entire project and not allow Sandfire to exploit the
process by deceptively understating the size of the planned mining operation.
• Sandfire has been clear about expanding and growing the operation into a 50year mining district. The DEIS should evaluate the entirety of the project and
its potential impacts, and not allow Sandfire to segment the analysis.
The DEIS fails to adequately address possible cumulative impacts of the mine
to the health of the Smith river ecosystem. Tintina holds mining claims on
almost 10,000 acres in the Smith River basin, and the company’s former CEO
is on record telling investors that the company plans to create a 50-year mining
district in the area. The cumulative impacts this scale of development must be
evaluated
Authorizing the proposed project would be a decision in principle that would
set a precedent that would commit the State to future actions - all with
significant negative environmental impacts. ARM 17.4.608(f). DEQ is
evaluating one proposed project, however, the permit applicant’s statements
and actions indicate that a much broader mining operation is contemplated.
This piecemeal approach to permitting is a strategic ploy to implement a more
expansive mining project. It is essential that the precedential potential of this
environmental review be recognized and addressed. Sandfire has been clear
about growing this project into a mining district. The EIS must evaluate the
entire project and its impacts. Piecemeal evaluation is contrary to the letter and
spirit of Montana’s environmental legislation. This permit would be an
irreversible and irretrievable commitment of resources.
I worry that this is only the early phase of a much bigger project. Tintina has
hinted to investors of expansion plans. Do you know what those are? Do you
know what the impacts will be of a larger mine? Is incremental expansion
easier to get approval for than the first step? It is surely the camel’s nose under
the tent! Would you approve this mine if it were several times larger than what
Tintina is telling you now?
What about the big picture of likely mine expansion to adjacent properties?
You must consider forever and expansion and the money-making goal of the
investors. They don’t care about the Smith River ecosystem. Your job uses my
tax money and we fund you to protect us citizens 100% and not be beholden to
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a private developer’s rape of the Earth! I totally disapprove your “Agency
Modified Alternative” and the entire project.
Finally, Tintina is planning a major expansion from what they initially applied
for. They have acquired additional mineral interests around the Smith River
basin, and if they end up getting cleared to go ahead with the Black Butte mine,
Email
See Consolidated Response CUM-1.
it could be just the beginning of large-scale industrialization and damage in the
area. Please do the responsible thing, for our water and our environment, and
do not allow this mine to go forward.
The company has made it clear that it intends to mine much more than is
intially announced and evaluated. Mineral rights have been obtained beyond
the project addressed by the draft EIS. The company has reportedly advised
investors that it intends to expand mining operations over the years. The
intention to develop this mining operation far beyond that which has been
Hard Copy initially proposed and evaluated is no secret; it is known to the company,
See Consolidated Response CUM-1.
Letter
known to the public, and critically, known to the Montana DEQ. It is beyond
dispute that the potential for the environmental impacts grows as the size of the
project grows. Yet, no consideration is given to expansion of the mining
operations and the impact to the environment by that expansion. Again, with
this information known, Montana DEQ is acting irresponsibility by not
including consideration of the future expansion in the draft EIS.
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1

Richard Liebert
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Meeting
Transcript

PM1-05

3

Curtis
Thompson

Public
Meeting
Transcript

February 2020

With that said, accountability is foremost, because whenever this mine stops
operating, there’s got to be reclamation or cleanup. And as we all know
in Montana, we’ve got a lot of Superfund sites right in our own community:
The smelter, Zortman-Landusky, all these other places that taxpayers -- And all
of us are taxpayers, and I don’t care where you are on the political spectrum,
we all have to end up paying for this. And also, I want to know -- And it’s not
in the EIS. I know the EIS crunches numbers, like over $8 million for the local
school district in White Sulphur Springs, which is tremendous. I can understand
the aspirations and also what it does for ranchers and leasing and stuff like that.
But what is the cost estimate for reclaiming and for cleaning up this site? In 15
See Consolidated Response FIN-1.
years, 20 years, 25 years, what’s it going to be? Is it going to a lockbox?
What’s the bonding procedure? We have to know this so the taxpayers have a
clear understanding what we’re going to be left on the hook for. Because these
corporations, they change hands. Remember when ARCO was in town and they
went bankrupt? Or what if Sandfire Resources out of Australia -- I know they
have a U.S. subsidiary, Sandfire Resources America. But look at the corporate
structure and how often a corporation changes. So we have to look at that to
make sure accountability is transferred to the next corporate owner and so
forth. If they go out of business, we’ve got to make sure that this is cleaned up.
Hopefully, we have the proper science, due diligence, oversights to make sure
this is all done properly.
The Draft Environmental Impact Statement fails to address the costs of cleanup
in that event. Once the toxic release starts to occur, how will it be cleaned up?
Once the environmental disaster starts and becomes observable, Tintina or any See Consolidated Response FIN-1.
other mining company will be long gone. The Smith River Canyon is very
unique. It is generally inaccessible. When the time comes for cleanup, as it will,
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of this mine, as it has with all others, the cost of cleanup will be astronomical.
Simply carving access into the Smith River Canyon, which is generally
inaccessible, will be cost prohibitive to remediate an environmental
catastrophe, not to mention the further rape of the Smith River Corridor which
will occur when these roadways and access sites are created.
And my other comment is Tintina is a foreign company, so no matter what they
promise in terms of money to be held accountable for mitigation later on and
cleanup and monitoring, the monitoring is only planned for after everything is
done and cleaned up. No planning for later on when things happen, cement
cracks, plastic cracks. There will be leakage. Perhaps we have an earthquake.
See Consolidated Response FIN-1.
We can’t predict all those things. But what we can predict is that there will be
pollution and problems further down in the future. And where will Tintina be?
It’s a foreign company from Australia. They can return to Australia. How do
we know if they’re not bought by another company and another company and
another company, and how can we hold them accountable?
I’d like to see some, some hard numbers about if this is going to work.
Basically, you know, we the taxpayers, other people have said, are going to be See Consolidated Response FIN-1.
responsible, and I think it’s critical that we know what we’re in for.
I also am not happy about the fact that the bonding situation appears that you
guys are going to eventually create a bond that supposedly is going to cover
whatever you approve, yet, we the public do not have any real input into what
See Consolidated Response FIN-1.
that bond ought to be. And do we have input into whether the bond is adequate?
Who is backing up the bond? And if it doesn’t work and you have to come back
later, how do we know you people are still going to be here?
Our state has got places all over the state, Landusky, Beal Mountain, Butte, you
can just go on and on and on and point out the places that the copper mining
companies come in and say, well, we’ll just take this out of here, you’ll never
See Consolidated Response FIN-1.
know it. And then 20 years, 30 years down the road, our grandkids and our
grandkids’ grandkids are paying for the cleanup of all these misappropriated
and misguided mining companies.
We should ask for a gigantic, responsible bond before they’re even allowed to
start their mine.

See Consolidated Response FIN-1.

The Draft EIS must also provide an estimate of the cost of post-closure
reclamation, maintenance, and monitoring activities for purposes of
establishing an appropriate bond amount. DEQ must provide detailed, sitespecific cost estimates for post-operational reclamation and long-term treatment
Hard Copy
that will substantiate any conclusion about the appropriate amount of the bond. See Consolidated Response FIN-1.
Letter
Given the issues with Tintina’s reclamation plan identified above and the long
history of perpetual hard rock mining pollution in this state, such information is
critical to ensuring that Tintina is adequately bonded to address and remedy all
potential postclosure impacts.
The draft EIS discusses a number of solutions that will be implemented after
the closure of the mine. And in Section 3.5.3.2, the EIS mentions that “the
Email
See Consolidated Response FIN-1.
limited variation between the base case and sensitivity scenarios reflects the
robust design and plan for management of the UG...” However, there is no
financial assurance that the Black Butte mine will implement the solutions at
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BBC00708

1

Ron Glovan

BBC00850

1

Mayor Bob
Kelly

HC_030

6

Curtis G.
Thompson

HC_030

7

Curtis G.
Thompson

HC_016

2

Steven D. Taylor

February 2020

Great Falls

Source
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closure. If the mine is uneconomic, and therefore closes, the owner of the mine
will not commit financial resources to implement the closure plan. Montana
DEQ must require Sandfire to put the entire cost of the closure in an escrow
account to ensure funds will be available for the closure plan.
Any EIS for the proposed copper/gold mine along Sheep Creek, a major
tributary to the Smith River, should take into account the cost of treating copper
Email
contaminated acid mine drainage into perpetuity, and have a large enough
See Consolidated Response FIN-1.
developer paid fund dedicated to the treatment of the contaminated water, that
will generate funds into perpetuity. This money should be paid up front
If the mine goes forward I would ask that the City of Great Falls be “covered”
regarding any environmental cleanup bonding or insurance that Tintina may
have to put in place. The potential for downstream damage should qualify us
Email
See Consolidated Response FIN-1.
for inclusion in the risk assessment. Please keep us informed as to how we can
be in that discussion going forward.
The gap in bonds posted for environmental remediation and the actual costs of
clean up related to past projects is huge and growing. This is known to
Montana DEQ. The gap is the result of companies being allowed to post bonds
which are not sufficient in the amount to assure the funding of eventually
needed work to address environmental impacts from mining operations. Often,
these impacts are incurred or observed long after the mining company has
exited the site, the jurisdiction of the country. In Montana alone, based on past
mining operations, the bond hap - the amount the Montana taxpayer may have
Hard Copy to pay - is potentially $30 Million to $50 Million. This is not a problem unique
See Consolidated Response FIN-1.
Letter
to Montana. Other states have had the same experience with the same result of
huge expenses being passed on to the taxpayer. The fact that Montana
taxpayers are paying and will continue to pay huge sums due to past mining
operations, and the fact that this is a recurring theme anywhere hard rock
mining is performed in the United States and is indisputable and is known to
Montana DEQ. In light of that information, it is irresponsible and a breach of
the public trust to fail to include that analysis in any draft EIR for the hard rock
mining, including the subject one. The draft EIS is woefully deficient in that
respect.
Noting the significant bond gap addressed above, and recognizing that the
mining company will eventually pack up and leave the state and the country,
when the inevitable pollution occurs, what is that remedy? The bond for clean
up will be insufficient, as all past bonds have been insufficient. The mining
company will be beyond the reach of the administrative and judicial power of
Hard Copy
this jurisdiction. The draft EIS does not address the subject of future liabilities See Consolidated Response FIN-1.
Letter
and enforcement of liabilities. This suggests that Montana DEQ embraces the
default of tax payer liability for acts and omissions of the mining company.
This renders the draft EIS incomplete and evinces a bias in favor of the mining
company in disregard of the interests of the State of Montana and the Montana
taxpayer.
I do question why bonding for potential future problems are not discussed! This
Hard Copy
is a concern for many because of tax payer burdens from past projects. Why is See Consolidated Response FIN-1.
Letter
the bonding issue held secret only to the company and the DEQ?
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BBC00843

3

Dave Keddell

Email

BBC00945

5

Michael Scott

Email

February 2020

Comment
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Part of the DEQ plan is the company will post bonds to cover perceived costs if
this project starts, fails or goes out of business. Is the security bond a one-time
amount? The bond should not be a one-time donation. Is the DEQ requiring a
yearly contribution to a bond account? How is the bond amount determined?
This project has already applied to adjust their work efforts because of their
long range mining plan for the area. Their long term plan does not appear in
this project application. Why not? Their plans extend far beyond this phase one.
My understanding is that the plan is for the next 100 years, growing in size and
location all the while. If authorized there should be a yearly commitment to add
monies to any security bond by the current mine owner(s), the land owner(s)
and any other entity that becomes part of this project in the future. The
landowner(s) needs to be made liable for any recovery costs if the mining
operation is a failure because the landowner(s) are leasing this property to the
mining interest. If a new owner(s) and or mining interest(s) come into the
See Consolidated Response FIN-1 for information about the bonding process.
picture then they must all agree to the conditions of the DEQ permit or the
DEQ permit should automatically be revoked until an application process is
See Consolidated Response CUM-1 for information about any potential future
completed by the new owner(s) and mining interest(s). One time donation
mining projects.
protections are never enough to cover future costs. How many times have
financial problems revolving around mining activities been played out in
Montana? Enforcement of restoration and or recovery operations involve many
years and legal processes when a mine is either abandoned requiring cleanup.
The goal of any bond is to avoid another project that has an accident and or is
abandoned with not enough or no financial resources to repair the inevitable
environmental and economic damage to the environment as well as area
businesses from the mining operation. Montana has suffered many setbacks in
their environment and the state environment and its people deserve better
protection than what they have been given in the past. How many superfund
sites come to mind with issues because of the lack of funds from the past
mining operations? Why was a copy of the proposed security bond not attached
to the EIS? Would the applicant and the public be better served by joint reviews
of overlapping regulatory agencies? Certainly the cracks the DEQ process has
in this EIS project review would be better filled.
E. The company promises state of the art mitigation that will protect Sheep
Creek and the Smith River, yet does not offer the full resources or its parent
companies to back up the assertion Sandfire’s only asset is the proposed mine.
Should there be a mitigation failure it is likely that Sandfire would file for
bankruptcy, leaving Montana taxpayers on the hook for remediation costs. I
understand that approval of the permit would come with a bond but the bond
that will be posted is highly unlikely to cover the costs of mitigation failure. By
their nature such failures are unanticipated, as is the cost. If the company is so
See Consolidated Response FIN-1.
confident in its plans, and DEQ agrees, DEQ should require its parent
company, Sandfire Resources Australia, to agree to assume any failure liability.
Failure to do so on DEQ’s part means that Montana taxpayers would have to
foot the bill for extensive, and expensive, litigation that seeks to establish
parent company liability. Montana taxpayers already pay tens of millions of
dollars a year because mining shell companies have filed bankruptcy and
walked away from their responsibilities. DEQ has an obligation to ensure this
will not happen here.
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The DRAFT EIS does not determine how much of a bond should be required to
pay for cleanup of spills and acid drainage and how it can be insured that
Tintina will have moneys available for cleanup if Tintina goes bankrupt. The
DRAFT EIS should require that the mine deposit actual cash with the state
rather than simply purchasing a bond from a bonding company which could
See Consolidated Response FIN-1.
fail.
F. The current plan is to determine the bond required after the preferred
alternative has been approved. This prevents the public from providing
adequate comment time, meaningful input and oversite.
Additional bonding must be secured for any and all potential haul routes from
the mine site, as well as for the multiple proposed railhead locations. Bonding
currently in place for the mine operation does not take into account potential
See Consolidated Response FIN-1.
costs resulting from environmental impacts that may occur when transporting
the ore from the mine site.
I would like to voice my opposition to the Black Butte Copper Project.
Growing up in Montana I understand the value that mining can have on local
communities and the justifiable need for pulling resources from the earth.
However, after listening to several representatives from Sandfire Resources and
also taking the time to hear out local pro’s and con’s on the project, I am
unconvinced that Sandfire’s vision for the mine project, especially it’s goals
pertaining to reclamation can be realized. Hearing the same rhetoric from the
mining proponents in Libby when I was growing up, the so-called commitment
to “responsible development” vanished once the resource was extracted. The
aftermath, no different than Butte, Zortman, Soda Butte, and Anaconda will fall See Consolidated Response FIN-1.
on the EPA shoulders. Unless Sandfire can front the entire reclamation funding
to the EPA prior to putting their first shovel in the ground this project should
not be permitted to move forward. The history of mining projects degrading
Montana natural environment is long and storied. There have been a few
reclamation and revegetation success sites in Montana, always on a smaller
scale, and nothing in the size and scope that the Black Butte Copper Project
will impact. There are still too many unfinished mine and mill sites in Montana
that need to be reclaimed by the EPA before we can begin planning another one
in the Little Belts.

BBC00931

4

Stuart Lewin

Email

BBC00960

5

Park County
Max Hjortsberg Environmental
Council

Email

BBC00425

1

Kyle Paulson

Email

Josh Purtle

Earth Justice

In addition, the Draft EIS fails to consider and disclose potential environmental
impacts that could be caused by the proposed mine, including, but not limited
to (1) impacts caused by catastrophic events, such as failure of Tintina’s
cemented tailings facility; (2) impacts to surface and groundwater quality; (2)
Hard Copy impacts to hydrology, including groundwater drawdown caused by mining
Letter
operations; (3) impacts to fish and other aquatic organisms; (4) air quality
impacts; and (5) cumulative impacts. DEQ must analyze and disclose all of
these impacts to the public before approving Tintina’s proposal, so that
Montana citizens may fully understand the environmental consequences of
moving forward with the Black Butte Mine.

Ann Maest

Buka
Environmental

General Topics

HC-003

BBC00933

February 2020

10

19

Email

To improve the transparency and clarity in the Final EIS, the following
additions are recommended:
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See Consolidated Response PD-3.
Reasonably foreseeable and/or potential environmental consequences and effects
due to the Project have been analyzed in the EIS, including Section 3.4,
Groundwater Hydrology, and Section 3.5, Surface Water Hydrology,
Section 3.16, Aquatic Biology, Section 3.2, Air Quality, and Section 4,
Cumulative, Unavoidable, Irreversible and Irretrievable, and Secondary Impacts
and Regulatory Restrictions.
Thank you for your comment. Individual Draft EIS sections are provided on the
MDEQ website (http://deq.mt.gov/Mining/hardrock/Tintina-EIS). A full,
compiled PDF exceeds the maximum upload size limit for the website.
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BBC00397

1

David Saslav

Email

BBC00397

2

David Saslav

Email

BBC00400

1

Al Hayes

Email

BBC00584

2

Brian McCurdy

Email

BBC00884

4

Scott Bosse

BBC01033

2

Dana Field

February 2020

American Rivers

Email

Email
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• Provide a unified DEIS (all chapters, without appendices) on the MDEQ
website
Would it be possible to get a list of the DEQ representatives / researchers who:
- organized last night’s paper handouts and CDs
See Consolidated Response PD-3.
- worked on the visual aids and charts on display during the open house
- reviewed and passed the initial EIS from the Scoping Phase without requiring
Chapter 7, List of Preparers, of the EIS includes a list of preparers for those who
any additional disclosures or contingency plans from the Australian mining
were involved in the development of the EIS and those who conducted the public
company
meetings. After the scoping period in Fall of 2017, the EIS was developed per the
- performed the actual EIS analysis, and who can explain to the public the
environmental review procedure described in § 75-1-208 (4), MCA. The Draft
measures taken to conduct failure analysis in subsequent polar vortex, fire,
EIS considered comments received from the public during the scoping period.
earthquake, acts of terrorism or vandalism, or other anticipatable failure
scenarios?
I was a little disappointed that the very first document I was handed last night
was an agenda for a previous meeting (the Public Scoping meeting) - the first
20-25 of us to arrive at 6pm last night could easily have been misled into
The incorrect agenda was mistakenly printed for the Great Falls meeting. All
thinking we were in an earlier project phase than we actually are. Was another,
other materials were correct for the EIS review phase. The public comments
correct agenda document prepared for last night, and then simply not printed
gathered during the public comment period (including transcriptions from the
out or made available, by accident?
public meetings) and responses to comments are available in the Final EIS.
Also - are the public comments made at last night’s meeting going to be
transcribed and posted anywhere during the public comment period? I had to
leave the event before the public comments got started.
I completely disagree with the latest EIS results. The Smith River is not the
only concern with any mine. If you look at Montana mining history it is
disgusting. There are about 20 EPA superfund sites in Montana. Who pays for
this? The government. The citizens hire the government to take care of
business. City, county, state, federal, including the agency you work for.
Apparently there is great concern over many of our mines. East Pacific,
See Consolidated Response FIN-1.
Republic, Butte Silver Bow Creek, Zortman, Landusky. The list goes on and
on. Zortman and Landusky were touted as great successes after millions of
dollars were spent treating water. And millions more to be spent in perpetuity.
Millions of public taxpayer dollars forever.
52 U.S. mines have had spills since 1980 using modern mining techniques.
I sincerely hope additional study goes into the Black Butte Copper Mine. It is
time to take a 50 and 100 year look of all mines.
The draft EIS mentions in a number of locations that the water quality would be
seriously diminished without the closure plan in place. The Gold King Mine
accident in Colorado is a reminder that closure plans are subject to failure and
risk. The EIS should require planning for a scenario where the primary closure See Consolidated Response PD-3.
plan fails; that was not considered in the draft EIS and must be considered so
that my kids and grandkids can access the same resource in the Smith River
that I am trying to access with my kids.
Rather than make these overly optimistic assumptions, the DEIS should
evaluate what will happen when the cement in the tailings is dissolved by acid,
See Consolidated Response PD-5.
which is inevitable due to the fact that the tailings from the Black Butte Project
would have a 26% sulfide content, which is extremely acidic.
Please ensure the water quality effects on these economic issues are properly
All reasonably foreseeable and/or potential water quality or socioeconomic
evaluated. Request an endowment to support agency oversight staff positions. effects are analyzed in the EIS (Section 3.4, Groundwater Hydrology,
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1

Daniel A.
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If there is not clear and convincing state agency capacity to properly manage
the water quality threats of this project, the mining permits should be denied.

Section 3.5, Surface Water Hydrology, and Section 3.9, Socioeconomics,
respectively). Although an endowment for the DEQ is not included, an estimated
bond amount would include the potential cost of DEQ management, operation,
and maintenance of the site upon temporary or permanent operator insolvency or
abandonment, until full bond liquidation could be effected. DEQ would be
required to conduct a comprehensive bond review every 5 years to make sure the
amount of the bond remains sufficient to perform the required reclamation,
adjusting for increases in costs, etc.

The spirit and purpose of required public comment is undermined and rendered
unfair by the unreasonable time contraints imposed in public meetings. Three
(3) minutes is not a realistic amount of time for anyone to make a meaningful
substantive comment. The draft EIS is lengthy and technical. Citizens desiring
Hard Copy to verbally comment are unduly prevented from doing so due to the three (3)
See Consolidated Response MEPA-1.
Letter
minute time constraint.
The time allowed for written comments is unfairly insufficient. The draft EIS is
lengthy and complicated. It is unrealistic to believe that accurate and researched
comments on the document of that length and depth can be provided in the
short time between the release of the draft EIS and the deadline for comments.
It is troubling that you have only allowed the public 60 days for review of a
technical document containing over 800 pages. An adequate comment period is
Email
See Consolidated Response MEPA-1.
essential to guarantee that the public can adequately review the document and
comment on it. I request the DEQ and Sandfire extend the comment deadline.
I am retired, with over 35 years experience working for BLM and the USFS,
including working as a District Ranger on the Lewis & Clark NF. A large part
of my career was dealing with mining issues (including writing mining
regulations for the Bodie ACEC in eastern California; and teaching classes in
environmental analysis and land use planning for BLM).
Thank you for your comment. Individual EIS sections are provided on the MDEQ
Email
I would like to see your draft EIS - can you either mail it or email it to me?
website (http://deq.mt.gov/Mining/hardrock/Tintina-EIS).
My biggest concern is that I have never seen any mining operation (on public
or private lands) that lived up to its hype about its ability to protect the
watershed within which it lies.
This is a very real concern when we’re talking about a proposal within the
headwaters of a river like the Smith.
Thank you for your comment. Individual EIS sections are provided in PDF
I was just wondering, is it possible to get the EIS in word so I can copy and
Email
format on the MDEQ website (http://deq.mt.gov/Mining/hardrock/Tintina-EIS).
paste for my comments?
Copies of the EIS are not available in Microsoft Word format.
It is my strong belief that permitting the establishment of a new major hard
rock mining operation owned by Sandfire Resources in the Smith River
drainage would be a short-sighted action by the agency tasked with ensuring
the environmental health of the citizens of Montana. The permit would fail to
take into account the well documented history of mineral extraction operations
Email
See Consolidated Response PD-3.
in our State and the legacy of injurious public health impacts and state-wide
economic hardships that could have been avoided if government agencies had
been more forward thinking, and historically conscious, about a less destructive
future for Montana land-use.
Even if there is only a percent possibility for the harm envisioned, that should

February 2020
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be enough to choose caution as the correct course of action because the risk of
failure is unnecessary. The evidence of those past failures litters our State.
It is time that the leadership of Montana, entrusted in our State agencies, leave
behind the historically destructive industries that ruined our communities and
landscape for short term profits that enriched a few. Find new, less ruinous
ways of bringing economic growth to our State.
If you permit this operation and it fails and destroys a cherished and valuable
natural resource it will not be enough to say that “it was unforeseen.” It was
foreseen and you were asked to proceed with prudence.
Geotechnical Stability
PC-01

HC-003

February 2020

2

29

Cory Beattie

Public
Meeting
Comment
Form

Josh Purtle

Further, as Tintina has conceded, “mixing cement into tailings prior to surface
storage is a relatively new and still-innovative technique.” Draft EIS app. A at
4. Tintina asserts that the CTF design “follows logically” from other disposal
methods, but cites no prior experience with this method which could
substantiate Tintina’s claims that the CTF will succeed in holding the tailings in
place. Indeed, in a report prepared for the Black Butte Mine project, Tintina’s
consultant acknowledged that “[w]idespread implementation of cemented-paste
tailings placement in surface facilities is limited by insufficient long-term
evidence of predicted benefits, as well as a lack of defined testing framework
for generating reliable predictions of performance.” Exhibit 25 at 17
(Enviromin, Inc., Surface-Placed Cemented-Paste Tailings); see also Exhibit 15
at 5 (“No mine has ever used” the technique Tintina proposes “for surface
disposal.”).
As discussed in detail in the Zamzow Comments, Tintina’s proposed CTF
design presents a host oflogistical problems, all of which DEQ and Tintina
have failed to address in the Draft EIS and the mine operating permit process.
Hard Copy
See Consolidated Responses PD-1, PD-2, PD-3, and PD-5.
Exhibit 15 at 5-16; see also Exhibit 26 at 31 (Davies, Tailings Impoundment
Letter
Failures: Are Geotechnical Engineers Listening?, Waste Geotechnics (Sept.
2002)) (describing myriad technical problems facing tailings impoundment
designers). Given the fact that the safety and effectiveness ofTintina’s new
tailings disposal method is untested, DEQ must analyze and disclose the risk
that the CTF dam will fail. See San Luis Obispo Mothers for Peace, 449 F.3d at
1033 (concluding that risk of a terrorist attack on a nuclear facility was not so
“speculative” that the Nuclear Regulatory Commission could ignore it for
purposes of a NEPA analysis).
One of the specific potential issues for long-term CTF containment ignored in
the Draft EIS is degradation ofthe cement binder in the cemented tailings. “The
‘cement’ tailings facility will remain cement for only a short time,” because
acid in the tailings will eventually dissolve the cement. Exhibit 14 at 1.
According to Kendra Zamzow’s comments on the Draft EIS: Cemented tailings
can undergo external attack-in which the surface oxidizes and forms acid-or
internal attack-in which sulfate attacks the cement. Both of these cause cement
to disaggregate and fall apart. . . . Portland cement is particularly susceptible to

Earth Justice

The EIS doesn’t evaluate impacts of an “unforeseen” event. Many tailings
dams that claimed a breach or leak was unforeseen and they leaked.
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internal sulfate attack ... and may not prevent reactivity even for underground
backfill[.] Exhibit 15 at 3; Exhibit 27 at 140 (Tariq & Yanful, A review
ofbinders used in cemented paste tailings for underground and surface disposal
practices, 131 J. of Envtl. Mgmt. 138 (20 13)); Exhibit 28 at 507 (Wu et al.,
Compressive strength behaviour of sulphur tailings paste backfill: effects
ofbinders and additives (2018)). In addition to compromising CTF stability,
cement dissolution could also cause subsidence of the ground surface above the
CTF, potentially compromising the top CTF liner and allowing water to seep
into the facility after closure. Exhibit 15 at 15-16. The Draft EIS, however,
does not discuss the implications of cement breakdown for the long-term
stability of the CTF, or assess whether the CTF will adequately prevent tailings
release in the event that the tailings lose this key structural element.
The Draft EIS also ignores the impact of mine subsidence on the stability ofthe
CTF over the long-term. Subsidence in the underground mine workings could
propagate to the surface and impact the integrity of the CTF tailings dam or the
CTF liner, thus causing a release of tailings. See Exhibit 29 (Aitun et al., A
short review on the surficial impacts of underground mining, 5(21) Sci.
Research & Essays 3206 (Nov. 4, 2010)) (describing impacts of subsidence in
underground mines on the surface).
An analysis of the risk of CTF failure, and the environmental consequences of
such failure, is critical because ofthe severe impacts that could occur in the
event of failure. The CTF will contain approximately half of all tailings waste
produced by the mine. The waste will be laced with sulfide minerals-which
produce acid mine drainage when exposed to air and water-as well as toxic
metals including nickel, thallium, strontium, copper, lead, arsenic, and uranium.
Given the severity of these potential impacts, DEQ must also provide
See Consolidated Responses PD-1, PD-2, PD-3, and PD-5.
“reasonable assurance” that tailings CTF impoundment failure “will not occur.”
ARM 17.4.608(1)(b).
Regarding the risk of subsidence impacting the integrity of the CTF dam or liner,
Conducting a thorough risk analysis would not be difficult. Indeed, several
the AMA proposes additional backfill of the mineralized zones with cemented
Hard Copy researchers have offered methods for evaluating the risk and consequences of
paste tailings, which should increase stability and reduce risks of subsidence (see
Letter
tailings dam failure. See Exhibit 23; Exhibit 30 (Larrauri & Lall, Tailings Dam
Section 2.3.1, Agency Modified Alternative: Additional Backfill of Mine
Failures: Updated Statistical Model for Discharge Volume and Runout,
Workings, of the EIS). Additionally, even if subsidence of underground mine
Environments (Feb. 15, 20 18)); Exhibit 31 (Pastor et al., Modelling tailings
workings were to occur, the CTF is not located above the mine workings, so no
dams and mine waste dumps failures, 52(8) Geotechnigue 579 (Oct. 2002));
subsidence could occur in the area of the CTF.
Exhibit 32 (Rico et al., Floods from tailings dam failures, 154 J. Hazardous
Materials 79 (Oct. 2, 2007)). DEQ should therefore provide a risk analysis of
CTF dam failure, consistent with methods published in the scientific literature.
As part of meeting this requirement, DEQ must at a minimum disclose for
public review the tailings facility design document Tintina is required to
prepare under MCA § 82-4-376. This document should contain critical
information about the CTF’s stability, including “a dam breach analysis, a
failure modes and effects analysis or other appropriate detailed risk
assessment.” Id. § 82-4-376(2)(n). The design document will therefore help the
public understand the risks associated with the CTF, as well as the analysis
underlying Tintina and DEQ’s belief that the risk of CTF failure outweighs the
facility’s potential benefits. Unless and until this document is prepared and
disclosed, neither DEQ nor the public can fully evaluate the potentially
significant environmental consequences ofTintina’s proposed CTF design.
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The Draft EIS relies on Tintina’s proposed CTF, which will store half of the
mine’s tailings in perpetuity, to avoid potentially catastrophic, long-term
contamination, yet irrationally fails to acknowledge or evaluate practical
problems with the CTF’s untested design.
At the outset, the Draft EIS fails to describe how the CTF meets the
requirements of MCA §§ 82-4-376 and 82-4-377. These provisions, which
require a mine operator proposing to construct a new tailings storage facility to
submit a tailings facility design document to DEQ and an independent expert
panel for review, was developed in the wake of the Mount Polley tailings dam
failure with the intent to reduce the potential for catastrophic tailings failures.
The analysis of the independent tailings review panel required under these
provisions must be incorporated into the Draft EIS and made available for
public review.
Further, Tintina’s CTF design relies on the fact that cemented tailings will flow
freely across the surface of the CTF during mine operations, such that each
layer of tailings does not remain exposed to oxidizing air for extended periods
Hard Copy
of time. See Draft EIS at 3.6-21; MOP Application Rev. 3 at 101. However, as See Consolidated Responses PD-1, PD-2, PD-3, and PD-4.
Letter
DEQ asserted in a deficiency notice concerning Tintina’s mine permit
application, free tailings flow may be impeded by snow or ice on the tailings
surface, thus potentially causing the tailings surface to degrade in ways that
Tintina has not anticipated. Second Deficiency Review at 3. The Draft EIS,
however, ignores this potential problem entirely. And although Tintina asserted
in a revised mine permit application that the tailings flow would somehow melt
any ice or snow on the surface of the facility, it provided nothing to substantiate
that prediction. Indeed, this is just one of several potential issues identified in
the literature with operating a cemented paste facility in a cold climate. See
Exhibit 46 (Alakangas et a!., Literature Review on Potential Geochemical and
Geotechnical Effects of Adopting Paste Technology under Cold Climate
Conditions (Aug. 13, 20 13)). Given the fact that proper operation of the CTF is
essential to ensuring that the Black Butte Mine does not cause pollution in the
Smith River basin, DEQ should evaluate whether operating the CTF in cold
weather conditions will create operational problems that may lead to additional
environmental impacts.
Section 3.3.2.5 of the MOP Application discusses RO brine to be added to the
tailings thickener: “RO brine can be added to the tailings thickener as means of
The Draft EIS also ignored concerns associated with incorporating brine into brine disposal. This will control the brine addition prior to entering the paste
the tailings disposed in the CTF. Tintina plans to dispose of brine-that is,
thickener. The effect on concrete properties from high concentrations of chloride,
reverse osmosis reject produced by the water treatment plant “in the tailings
sulfate, and other deleterious ions in the brine would be expected to be minor and
thickener.” Draft EIS at 2-12. As DEQ asserted in its review of Tintina’s mine will have no effect on the final strength or structure of the cemented tailings.
operating permit application, brine in the cemented tailings could have an
However, the preferred method for brine disposition will be returning it to the
Hard Copy
“adverse effect” on their “strength and stability.” Second Deficiency Review at PWP for reuse in the mill with ultimate salt disposal with the cemented paste
Letter
17; see also Exhibit 47 at 62 (Wang & Villaescusa, Influence of water salinity either underground or in the CTF.”
on the properties of cemented tailings backfill, II 0 Transactions of the Insts. of
Mining & Metallurgy 62 (Sept. 5, 20I3)). The Draft EIS, however, does not
Further, Response to Deficiency Review Comment 2-DEQ-53 (May 8, 2017)
address the stability impact of incorporating brine into the tailings. The EIS
states: “after conducting a further review of this issue with them [the paste
should analyze this potential stability issue.
tailings engineers], it was determined that the solids content of the brine is the
more important factor rather than water content. The dissolved salts present in the
RO brine is approximately 2.88 dry tons/day, which is less than 0.1% of the total
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solids (3,197 tons/day of tailings). ...the dissolved salt content of any brine
produced by the RO treatment system for this project will be a very small fraction
of the total solids load in the paste facility.”

HC-003

79

Josh Purtle

HC_030

10

Curtis G.
Thompson

HC_030

11

Curtis G.
Thompson

HC_030

12

Curtis G.
Thompson

February 2020

Earth Justice

The Draft EIS further fails to analyze the long-term consequences of the
deterioration of the CTF liners. Because the liners do not have an infinite
lifespan, such deterioration is inevitable. See Exhibit 34 at 372. Yet the CTFwhich must function in perpetuity in order to prevent pollution in the Smith
River watershed-will no longer effectively contain the tailings after the liners
Hard Copy
inevitably degrade. See id. at 373. The Draft EIS, however, does not disclose See Consolidated Response PD-4.
Letter
when the CTF liners will break down, such that they will no longer provide an
effective barrier to groundwater or precipitation entering the CTF tailings. DEQ
must disclose the expected lifespan of the liners, and what the consequences of
their inevitable degradation will be for the prospects of long-term tailings
storage at the mine site.
Water takes the path of least resistance drived by gravity and hydrological
force. Water, as a constant force, carves through the path of least resistence.
The mining company asserts contaminants will be contained by the plugging
material. However, the plugging material is softer than the hard rock layers
from which the copper ore will be mined. And, the seams of the plugging
Hard Copy
material are not impermeable. The seams are teh weak spot. The force of water See Consolidated Responses PD-2 and PD-5.
Letter
is tremendous both in the instant and over time. The draft EIS fails to
accurately evaluate the integrity of the plugging material and its resistance to
break down. The draft EIS fails to accurately evaluate the impact of the release
of toxins due to the break down of the plugging material and break down of the
seals created at the seams of the plugs.
The hydraulic plugs were not analyzed against seismic activity by the Proponent
or its consultants. However, the seismic stability of the hydraulic barriers would
not be a major concern because the estimated time to rinse and flood the mine
only ranges from 7 to 13 months (Section 3.5.3.2, Surface Water Quality and
That seismic activity has been increasing is documented. Greater frequencies Temperature, of the EIS; Section 7.3.3.5 of the MOP Application [Tintina
and increased magnitude of seismic activtiy is not included in the draft EIS. Of 2017a]). In addition, after the rinsing/flushing has been completed, the regional
course, significant earthquakes change the subterranean structures. Plates and groundwater table would re-equilibrate with pre-mining conditions and would
laters of rock shift. New fissures and pathways are opened or closed. The draft flood the majority of the remaining open underground mine workings, including
EIS fails to address the integrity of the pivotal “plugging material” in light of the installed hydraulic barriers.
Hard Copy
increased seismic activity. Compared to other formations and subterranean
Letter
substances, the “plugging material” will have the least strength and integrity. It Increased seismic activity in the region has not been documented, and there are
is the weak link, and its seam or edges the weakest point. Seismic activity has no geologic reasons to expect greater frequencies or magnitudes of earthquakes in
the future. Also, given that the AMA would require that all underground mine
the potential to render the entire “plugging material” approach impotent to
restrain the releases of toxins. The failure of the draft EIS to address this known openings within the Upper and Lower Sulfide zones be backfilled with low
permeability cemented paste tailings during mine closure, all spaces between
fact renders it incomplete and inadequate.
hydraulic plugs in these regions would become filled with low permeability
material comparable to the plugs themselves, and they would not provide
conduits for migration of groundwater, regardless of the integrity of the plugs or
the occurrence of seismic activity.
The draft EIS fails to address the impact of increased seismic activity on
Hard Copy
surface collection, storage and treatment facilities. One significant earthquake See Consolidated Responses PD-1 and PD-3.
Letter
may result in breaches with catastrophic environmental impacts. The draft EIS
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must address this eventuality and assess the project with the assumption that
there will be a significant breach and release of toxins. It is a foreseeable and
likely environment impact which has not been addressed.
The proposed application of cement-paste tailings is, in theory, an improvement
over standard subaqueous or dry-stack disposal. In fact, it makes sense for
underground disposal that occurs in sequence with mining, especially when
tailings will ultimately be placed in a reducing environment in groundwater in
plugged mine workings. However, the proposals for both underground and
A. Shotcrete: Under the Proposed Action, polypropylene fiber reinforced
surface disposal include shortcomings. They include:
shotcrete would be used as a cementitious surface cover for sealing mined
A. Rinsing oxidized material from the underground workings to reduce acid
surfaces. In addition, see Section 7.3.3.9 of the MOP Application (Tintina
mine drainage seems like asking for trouble because it is possible, if not
probable, the volume of effluent will overwhelm the collection and treatment 2017a): “Tintina has considered both high pressure washing of the mine walls to
remove stored oxidation products as well as the possibility of shotcreting high
systems, likely creating “emergencies” that result in unlawful discharges of
acid and metals-bearing solution. DEQ should instead require Tintina to apply sulfide zones in the workings to cover and immobilize oxidation products. These
potential mitigation measures could be used prior to rinsing and water treatment
shotcrete to sulfide bearing walls to arrest oxidation.
described above, and would likely reduce the time required to meet closure goals.
B. The location and design of the surface tailings impoundment is very
However, the best scientific and technically most appropriate approach would be
problematic. Disposing tailings below the groundwater table is simply a bad
to observe the evolution of water quality with respect to modeled predictions
idea. It is inherently risky. DEQ assumes in the DEIS that the lining and
before using shotcrete in sulfide zones, which could change chemistry
drainage system will be installed and operate perfectly, and thus they will
prevent groundwater from seeping into the tailings, or, it will prevent potential sufficiently to interfere with changes in predicted geochemistry. It will be
leachate from leaking out. Here’s the problem: There is nothing special in this possible to test the proposed high pressure washing and shotcrete mitigation
strategies in localized individual heading scale once mining has begun in the
liner system design, or the BMPs proposed to be used in its construction that
haven’t been used elsewhere. The odds are very good the liner system will not USZ. The rinsing closure model could also be tested during mining operations on
a controlled and smaller scale within a bulkheaded portion of a sulfide-rich
be installed perfectly. Liners get tears in them. Seams are not completely
heading. Thus, the testing and consideration of mitigation measures to optimize
sealed. That’s the history of tailings impoundment and leach pad liners. And
it’s obvious why: They are installed in imperfect conditions, they cover large the closure of the underground workings during the operational life of the mine
surface areas using heavy equipment, and, they are meant to contain hard, sharp will ensure that any mitigation measures are necessary and effective before they
particles that abrade and tear. Tintina, however, has several other available
are incorporated into the closure procedures. Such mitigation would only be
options: They can move the impoundment further upstream to avoid
implemented to further optimize the closure process, as the models indicate that
groundwater (and wetlands); or, it can design a smaller footprint for the facility, non-degradation standards to groundwater will be achieved without such
which simply means storing less material above ground, perhaps meaning less additional mitigation.”
can be mined. The point is DEQ should accommodate the lowest-risk design
before it accommodates the company’s desired high-risk location. Move the
B. CTF location, water table, and liner:
impoundment or shrink the footprint and get the tailings above the groundwater See Consolidated Responses ALT-2, ALT-3, and PD-4.
table.
C. The amount of sulfides and acid generation potential in the tailings Tintina C. Integrity of CTF:
proposes to place in the surface tailings facility is a significant problem. A
See Consolidated Responses PD-1, PD-2, PD-3, PD-4, and PD-5.
twenty-six percent sulfide content merits special handling. That this material
will be mixed with a cement or fly ash paste does not entirely remedy the
Pyrite Separation:
potential for releases of acidic and metals-bearing discharges to groundwater. See Consolidated Response ALT-4.
The DEIS admits that the paste cement will not significantly offset the pyrite
content (in both the underground and surface tailings). The DEIS and technical Also, see response to Submittal ID HC-003, Comment Number 25 for more
memoranda pretty much admit that the proposal is experimental (Technical
information.
Memorandum, Appendix A). No data are disclosed indicating with any
confidence what the long-term fate is of cement-paste tails in a surface facility.
It is, at best, a guess. Moisture will reach the material, cracking will occur,
oxidation will ensue, and leachate is likely to escape. In the long run it is
probable that in both the short-term and undoubtedly after mining that the
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tailings impoundment will be a serious environmental hazard. This implicates
long-term liability for the landowner and a risk to public waters. Preventing
acid generation during disposal depends on the ability of the operators to
provide subsequent lifts on top of previous lifts in time to retard oxidation.
This, of course, will be complicated by weather, equipment breakdowns and
interruptions in the tailings and concentrate circuits. Nothing in the DEIS or
supporting materials indicate that the company has tested, even at a bench
scale, a paste plant, nor how easily the proposed cement-paste tails mix can be
pumped and transported. The consistency of the paste-tails will undoubtedly be
tested by changes in how they are handled during flocculant addition and
agitation, by cementmix consistency and possibly even by slight changes in
mineralogy. The DEIS does not evaluate the potential for tailings line spills,
nor what will happen should there be a breakdown in the needed timing for
depositing lifts so that previous lifts are covered before oxidation occurs (a
matter of a few weeks).
• Removing pyrite from the tailings before they are placed in the tailings
impoundment could alleviate the potential for short-and long-term acid
generation in the tailings facility (assuming that the waste rock has been amply
evaluated to have zero AMD potential – one of the analyses that should be
handled by a third-party review panel). As the DEIS and associated technical
memorandum indicate, this is quite feasible technically. In fact, pyrite is
removed during the flotation circuit that produces the copper concentrate. The
pyrite could be removed and mixed with cement-paste tails that are deposited
underground below the groundwater table. DEQ should require de-pyritization.
• The DEIS is largely silent on the post-reclamation and closure fate of the
disturbed areas, including the tailings impoundment. It simply says that after
closure the landowner is expected to go back to using the site for cattle grazing.
This ignores important issues regarding long-term impacts and environmental
liability for the landowner. Instead of ignoring post-mining management, he
DEIS should have analyzed and recommended that the tailings repository upon
satisfactory closure be treated as a hazardous waste facility, fenced off and
managed in perpetuity under legally enforceable institutional controls that help
ensure it will not be disturbed by future activities, including road construction,
well drilling, buildings, excavation (say, to access waste rock for construction
purposes), off-road vehicle use, human-caused fire and, possibly for livestock
grazing. In addition a plan should be in place to monitor in perpetuity
impoundment stability, erosion and ground and surface water in the area.
Without required long-term monitoring and prevention of disturbance, the
likelihood of contaminant release from the tailings impoundment in the future,
and potential pollution of public waters and wildlife, will be a high probability
certainty.
There are many inadequacies in the DEIS, including but not limited to:
6) Failure to consider operational failures of the Cement Tailings Facility even
though this technology has not been implemented at any other mine
(Enviromin).
8) Failure to consider liner system failures, pipeline spills and other equipment
failures that are common occurrences at mining operations. Failure to
demonstrate that the water quality monitoring sites are appropriately sited to
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6) See Consolidated Responses PD-1, PD-2, PD-3, and PD-4.
8) Monitoring locations established for baseline studies and ongoing monitoring
(Section 3.5.1, Analysis Methods, of the EIS) have been selected to provide the
best quality data possible, including capture of potential effects from the Project.
Upstream of SW-1, Sheep Creek is braided as it flows across an alluvial plain and
the unstable nature of the channel is not conducive for establishing a continuous

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

Source

Comment

Response

detect water quality impacts.
The DEIS fails to describe how the CTF meets the requirements of 82-4-376
and 82-4-337. The analysis of the independent tailings review panel must be
incorporated and made available for public review.

monitoring gauging station. Additionally, operational monitoring is stipulated by
DEQ and has been proposed to identify potential impacts on water resources in a
timely manner and trigger the implementation of operational changes and / or
mitigation measures (Section 6 of the MOP Application [Tintina 2017a]).
Monitoring would continue on Sheep Creek downstream of the MOP Application
Boundary and along Coon Creek as described in Section 3.5, Surface Water
Hydrology, of the EIS. Additional monitoring would be implemented on Upper
Coon Creek as described in Section 6 of the MOP Application.

Hazardous Materials

HC_030

9

Curtis G.
Thompson

HC_025

3

John Kowalski

BBC00510

February 2020

2

Grayce
Holzheimer

The entire draft EIS is premised on the viability of the plugging technique of
backfill in the proposed mine. There has been no demonstrated success of this
technique. At this point, it is simply a new version of mining company snake
oil. All mining companies promise minimal environmental impact and each has
its own new idea to sell to the public and regulatory agencies. Time and again,
Hard Copy the sales pitch has proven to be hollow and the environment catastrophically
Letter
impacted. The new “plugging technique” proposed and forming the foundation
of the draft EIS is simply another pitch. And while it may be a sophisticated
pitch, it is nevertheless unproven. Montana DEQ should not endanger precious
natural resources on the premise of an unproven experimental mode of
plugging. The draft EIS is insufficient and defective in that it does not require
actual proof of the viability of the new “plugging technique.”
Toxic waste. Given the history of storing toxic waste from mines, I don’t feel
comfortable buying into the “newest technology available” story the mine is
Hard Copy selling. We have been told this by every new mining venture that comes along
Letter
and unless you can prove otherwise, they all end up leaking at some point. Can
DEQ and the company guarantee this mine will not create acid mine drainage
that will eventually find it’s way into Sheep Creek and the Smith River?
I have researched this “new” method being used by Copper Mines across the
country and there is not one single Copper Mine in the entire USA that has
NOT contaminated the groundwater of the area of the Copper Mine in question.
I would send you links, but the Copper Mines now have taken down their
information on their web sites so I no longer can link you to the source. They
all have to comply and report, so I ask you to do your due diligence and look at
all the Copper Mines currently in the USA that are using this “new” technique
and how they are contaminating the groundwater of the area involved. You
have the capability to ask and them and they will comply to a state inquiry.
Minnesota has one of the largest newer Copper Mines currently running in the
Email
U.S.A.
3. Recently Carl Puckett, Tribune Reporter highlighted the challenges of
cleaning up Belt Creek from the toxic tailings from the old Coal Mines near
Stocket and Sand Coulee which affect the town of Belt. He did not mention the
recent Fish, Wildlife and Parks Fish Cage Study in which they put trout in
cages in various points along upper Belt Creek to see how long they lived and
then do scientific research on the bodies of the fish to see what they absorbed
while they were in the cages.
a. The fish in the cages up Hughesville lived 15 minutes. (study was done 5
years ago.)
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See Consolidated Response PD-2.

See Consolidated Responses PD-2, PD-4, and PD-5.

See Consolidated Response PD-2.
There are currently no copper mines in operation in Minnesota to compare
against, although the PolyMet NorthMet Mine has secured permits to begin
construction. Additionally, DEQ is unaware of any copper mines currently in
operation using the exact same combination of technologies proposed by the
Black Butte Copper Project. However, components of the technologies
referenced have been used successfully around the world.
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b. The fish in the cages up Carpenter Creek lived 12 minutes. (About 20 old
abandoned silver mines are up Carpenter Creek.)
c. The fish in cages set below the bridge at FS road 6511 lived 5 hours. (This is
the area below my cabin and land.)
d. The fish in cages set up above Neihart lived 5 hours.
e. The fish in cages below the Sluice Boxes, before the toxic run off comes in
from Stockett lived 3 days.
Lesson learned? Only eat the fish below the Sluice Boxes and before the run off
from the old Coal Mines. The theory is that the limestone from the Sluice
Boxes filter most of the arsenic, mercery and lead out of the water so the fish
live longer and are safer to eat.
I will not eat them. Neither will my family. I also tell everyone I know with
small children not to go swimming in Belt Creek, Carpenter Creek and Dry
Fork Creek.
Therefore, because of the knowledge of the mines and toxic legacy they left
behind, my family only fishes and eat the fish on the south side of King’s Hill.
What stream do we fish? The Smith River and tributaries and Sheep Creek
respectively. Once this mine goes in, we will no longer be able to fish and eat
the fish with trust that we are not being poisoned by toxic exposure.

BBC00518

BBC00629

BBC00777

February 2020

1

2

3

James Spaulding

Cheryl C.
Mitchell

William Adams

Email

Email

Email

Section 2.4.1.8 of the Draft EIS discusses the possibility of fully separating
rock that contains sulfide from the tailings of the project prior to disposing of
them in either the double-lined Cement Tailings Facility or within the mine
itself as backfill. I was pleased to see that this option, raised during scoping,
was fully addressed and finally dismissed.
While it sounds like a sensible solution to dealing with ARD, your analysis
illuminates the technical and environmental challenges sulfide removal would
present. Technical Memorandum 3 concludes that issues such as onsite or
offsite storage and ultimate disposal may not be technically feasible and would
not be environmentally safer than the ARD protection processes proposed by
Tintina
Sandfire’s plans to keep mine tailings and toxic waste in place for decades is
very experimental. Neither the mining company nor the DEQ provided
evidence that this will work. I remember two winters ago when thousands of
snow geese died when they landed on a body of water in Montana that
consisted of mining wastes. Here is the link to the article:
www.theguardian.com/us-news/2016/dec/07/thousands-of-snow-geese-die-inmontana-after-landing-on-contaminated-water
But you are aware of what happened, I am sure. The reality is, there is no such
thing as a leak-proof tailings pond, even if the pond has a double-lined bottom
and the tailings are rendered “non-flowable.” And an open pond is an invitation
to disaster. Wasn’t it such a pond that was breached in Colorado several years
ago that allowed toxic chemicals to flow into the public water system? I clearly
remember reading about this in the newspaper.
The Black Butte Project presents a significant long-term risk to water quality
because the mine waste must be isolated from air and water in perpetuity to
prevent the formation of acid mine drainage. Yet, the proposed cement tailings
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Thank you for your comment.

See Consolidated Responses PD-1, PD-2, and PD-3.
The CTF would consist of cemented paste tailings (with 0.5 to 2 percent cement
content) rather than an open tailings pond. The ultra-thickened, cemented paste
tailings would be dewatered to approximately 79 percent solids (Appendix K of
the MOP Application). Any water that collects on the CTF surface would be
pumped to the WTP for treatment. Additionally, no surficial mining-related water
features are proposed to remain post-closure.
The incident at the Gold King Mine in Colorado was not caused by the failure of
an open pond. It was related to a draining mine adit that collapsed; the Black
Butte Copper Project is designed such that no draining adits would be created.
See Consolidated Responses PD-2, PD-3, and PD-5.
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facility is new technology that is entirely untested. The DEIS fails to take a
hard look at the potential for operational failures.
Human Health and Safety

HC-003

HC-003

BBC00510

84

89

5

Josh Purtle

Josh Purtle

Earth Justice

Earth Justice

Grayce
Holzheimer

The Draft EIS further declines to provide a human health risk assessment
associated with hazardous air pollutants produced at the project site, including
“arsenic, antimony, cadmium, chromium, and lead.” Draft EIS at 3.2-32. The
Draft EIS notes that such a risk assessment “is not explicitly required by
Montana air quality regulations,” and that “[n]o Montana risk assessment
Hard Copy
guidance exists for this source type.” Draft EIS at 3.2-32. Nevertheless, MEPA
Letter
requires DEQ to disclose all the project’s environmental impacts, including
potential impacts to human health. See ARM 17.4.609(3)(e); 17.4.617(4)(a).
Therefore, the EIS should analyze the human health risks caused by hazardous
air pollution associated with the project pursuant to MEPA, whether or not such
a risk assessment is also required under Montana air quality regulations.

The Draft EIS also ignores scientific literature documenting human health
impacts associated with the boom-bust cycle of mining, including increased
Hard Copy prevalence of “acute cardiovascular disease and mental disorders during
Letter
decline and bust periods.” Exhibit 52 at 62 (Shandro, The Demographic,
Economic, and Health Fabric of Mining Communities in British Columbia,
Canada (2011)). The Draft EIS should evaluate these impacts as well.
The owners say that an accident will NEVER HAPPEN. How can they say
this? They have no idea. An accident is called an accident. I am actually more
afraid and concerned about the owners attitude and ability to shrug off any idea
that an accident can happen. So that means to me that they do not even have an
adequate accident plan if the are not covering all their bases and considering all
Email
the possibilities of how an accident could happen based about their own “new”
type of copper extraction.
9. I grew up swimming and playing Belt Creek and so did my sisters. We all
have developed neurological challenges. What affects neurological aspects of
the human body? Mercury, lead, arsenic and who knows what else.

The cited language in the Draft EIS has been updated in Section 3.2.4.2,
Proposed Action, of the Final EIS to state, “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.” This section also states, “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.”
ARM 17.8.4.609 requires an evaluation of impacts on human health, and
quantification of the low levels of HAP emissions satisfies that element. Criteria
pollutants were modeled to comply with NAAQS and MAAQS, and HAP
emissions are estimated to be even lower, so marginal impact on human health is
expected. Any site exposure risks are further mitigated by the remote mine
location and infrequent use of the area by the general public. As required by all
mines, following occupational safety and health rules would be required to
protect employees working on the site.
Section 3.9.3.2, Proposed Action, of the EIS discusses the potential effects of the
Project on human health and quality of life, as it relates to the boom-bust cycle of
mining.

See Consolidated Response PD-3.
The EIS does not state that an accident would never happen; however, the Project
is not anticipated to cause significant impacts (e.g., release of mercury, lead,
arsenic, or other contaminants) to Sheep Creek or the surrounding environment.
Failure modes analysis is discussed in Chapter 2, Description of Alternatives, of
the Final EIS for additional clarity.

Land Use, Recreation, and Visual Resources

HC-002

February 2020

3

William Avey

USDA Forest
Service

The Moose Creek Road, County Road 119, provides important, year-round
recreational and management access to public land users and Forest Service
land managers. This route accesses numerous federal recreation facilities
including a campground, rental cabin, motorized, non-motorized, and winter
Hard Copy
trails, public land hunting, the Sheep Creek fishing access, as well as providing
Letter
access for forest management activities such as wood cutting, timber harvest,
prescribed burning, and livestock grazing. Please ensure project permitting of
the proposed activities continues to provide safe and appropriate access to
public lands.
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County Road 119 is the primary access to the Project area and would remain open
to the public during construction and operations of the Project. Increases in traffic
and road congestion associated with the Project can be found in Section 3.12.3.2,
Proposed Action, of the EIS.
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There are property boundary fences between private lands of the project area
and federal lands. Private-federal land boundary fences are the responsibility of
The Project would be located entirely on private lands, and a fence would be
Hard Copy the private landowner. The fence line locations need to be verified to ensure
installed around the surface facilities. No Project activities would occur on
Letter
project activities do not result in encroachments on federal lands. Where fences
federal lands.
do not occur on landownership boundaries, it is equally important to ensure
accurate property boundary locations so that encroachments do not occur.
Per § 82-4-336, MCA, the Project would require erosion control practices
throughout the life of the mine, including during reclamation. Section 7 of the
The Draft EIS should also consider potential pollutant discharges from the soil MOP Application (Tintina 2017a) states that one of the objectives of reclamation
Tintina plans to use for reclamation. Draft EIS at 3.6-14. During mine
is, “Stabilization of disturbed areas using erosion and sediment control BMPs,
operations, Tintina plans to stockpile large amounts of soil for use in
and revegetation measures to prevent air and water pollution.” Erosion control
reclaiming the mine site after closure. See Draft EIS at 3.10-10. These soils
measures would be used throughout operations, during short-term temporary
Hard Copy exhibit levels of lead, zinc, copper, arsenic, and cadmium that “exceed DEQ
closure, and during permanent closure. Soils used for reclamation would be
Letter
baseline background values for these inorganic elements.” Draft EIS at 3.10sourced onsite and would not reflect a difference in the amount of metals than
13-3.10-14. Although the Draft EIS acknowledges that “stockpiled soil would currently exists. The referenced background study involved the analysis of two
be susceptible to erosion,” it does not discuss the possibility that such erosion soil samples per county throughout Montana, and avoided areas associated with
may cause toxic metal discharges to surface water or groundwater, or harmful historic mining; therefore, it is logical that the background values are not
sedimentation of surface water. DEQ must consider these potential impacts.
representative of soils in naturally mineralized areas. BMPs would be used to
minimize erosion and sedimentation. Storm water outfalls would be monitored to
verify compliance with water quality criteria.
See Consolidated Response MEPA-3.

Email

I am writing on behalf of the proposed Tintina mine. My family owns land
directly adjacent to the proposed mine site north of white Sulphur springs. My
family has been ranching on this land for over a hundred years. I have multiple
concerns with this company and their proposed plans. First, they did not notify
us of a new water treatment pond that they are required to build now. This
makes me very nervous about what else they are not telling us. Next, they ask
us for our opinions on roads, buildings etc., and they end up doing it the way
they want to build regardless of the input we have. Additionally, I am very
concerned about the water quality our cattle will be consuming out of sheep
creek and the creeks that will be having water pumped into them from the mine
treated water.
I ask that the Montana DEQ considers landowners concerns on the proposed
mine, as any flaw on their plan or mistake on their part can ruin our family’s
way of life and our ranching operation.

As is standard practice, the EIS includes extensive quantitative predictive surface
water and groundwater modeling to generate predictions to support the
assessment application and further, as tools to inform mitigation and management
strategies, including design of the water treatment facilities to minimize potential
impacts on surface and groundwater (see Section 3.4.1, Analysis Methods,
Section 3.4.2, Affected Environment, Section 3.5.1, Analysis Methods, and
Section 3.5.2, Affected Environment, of the EIS). Note, the Project is proposed to
be an underground mine and a primary planned mitigation measure is that the
only significant amounts of Project contact water would be excess water sent
from the WTP to an UIG; the water released to the alluvial aquifer via the UIG
during the mine construction and operations phases would be treated to assure
compliance with groundwater standards and non-degradation criteria per the
MPDES permit (Hydrometrics, Inc. 2018a; Tintina 2018a). As detailed in the EIS
and summarized below, there are no significant impacts on surface water
hydrology/flows due to the Project, and water quality of Sheep Creek is predicted
to comply with water quality standards. Ongoing operational monitoring is
stipulated by DEQ and has been proposed to validate model predictions and to
identify potential impacts on water resources in a timely manner and trigger the
implementation of operational changes and/or mitigation measures (Section 6 of
the MOP Application, Tintina 2017a). Monitoring would continue on Sheep
Creek downstream of the MOP Application Boundary and along Coon Creek as
described in Section 3.5, Surface Water Hydrology, of the EIS.
As discussed in Section 3.4, Groundwater Hydrology, and Section 3.5, Surface
Water Hydrology, of the EIS, the combined impacts on water resources based on
the Proposed Action are expected to be minor; surface disturbance is less than

February 2020

8-94

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

Source

Comment

Response
1 percent of local watershed area, and base flow depletion for all streams except
Coon Creek are within surface base flow measurement error (±10 percent). Coon
Creek base flow reduction would be offset with water from the NCWR and
through an agreement with the water rights holder to utilize the water rights
(pending approval with the DNRC). Similarly, no impacts on the receiving water
quality (Sheep Creek and Coon Creek) are anticipated since water from all
facilities would be collected and treated to meet non-degradation criteria prior to
discharge to the alluvial UIG (Hydrometrics, Inc. 2017b). The quality of the
groundwater reporting to Sheep Creek and Coon Creek would be the same, if not
better, than baseline conditions as the treated water discharged to the alluvial UIG
would meet groundwater non-degradation criteria (Hydrometrics, Inc. 2016b). At
the downstream monitoring location on Sheep Creek (SW-1), simulated base
flow depletion was estimated at 2 percent (very little and well within natural
variability; see Section 3.5.3.1, Surface Water Quantity, of the EIS) and no
impacts on water quality were predicted (see Section 3.5.3.2, Surface Water
Quality and Temperature, of the EIS).

BBC00978

February 2020

7

Bruce Farling

Email

The DEIS gives short shrift to the potential impact of the mine and the increase
in population on recreation. For example:
• The only discussion related to potential increase in use or conflicts on the
Smith River is limited to the 59-mile reach requiring a permit to float. And
potential impacts are summarily dismissed because floating (but not wade
fishing) is by permit only. The river, however, is 125 miles long and 36 miles
of it are between Camp Baker and Buckingham Bridge, where the North Fork
and South Fork join. The DEIS completely ignores potential impacts to the
non-regulated reaches of the Smith, which currently do support recreation. It
also ignores potential effects on existing recreation, mainly angling, on the
South and North Forks, as well as other tributaries. Further, the DEIS
completely ignores whether non-floating recreation will increase from other
landownerships, including private properties, within the permit-only-for
floating corridor.
• The DEIS considers effects on recreation only within a 15 mile radius of the
mine site even though the majority of workers and their families are projected
be commuting from as far as 110 miles away. Subsequently, the DEIS ignores
the majority of the potential effects mine workers and their families will bring
to bear on existing hunting, fishing, hiking, horseback riding and camping
opportunities in the region. Curiously, the DEIS does include figures showing
hunting pressure that currently occurs within several hunting districts that
stretch far beyond the 15-mile radius. It is unclear what to take from this. The
DEIS should have examined all existing recreational data available, including
angling pressure on local waters available from FWP, hunting pressure and
number of special licenses and permits available on all hunting districts in the
region, and recreational data available from the Forest Service and projected
how these numbers will be affected by an influx of workers and their families
to the region.
• Nowhere in the DEIS are there data or projections on how much more
wildlife law enforcement and public land maintenance needs will be required to
absorb a potential significant increase in recreational use. Nor is there any
evaluation of the potential for increased private land trespass, which is likely to
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Comment noted. Section 3.7, Land Use and Recreation, of the EIS focuses on the
15-mile radius around the mine site for impacts on recreation that could occur
from the increase in activity at the site itself related to noise and visual impacts.
As discussed in Section 3.7.3, Environmental Consequences, of the EIS, the
population increase from mine employees and contractors may increase the
number of people using recreation areas around the Project area. Recreational
resource demands may be higher during construction and operations given the
increase in local population from construction workers and mine operators.
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increase with the population influx in the region. This information could help
inform recreationists within the impact area as to what they can expect for
changes in their current recreational experiences.
MEPA
One purpose of scoping is to identify the issues related to the Proposed Action
that are likely to involve significant impacts that will be analyzed in depth in the
EIS. DEQ determined that the changes to the Proponent’s plan of operations were
not significant and did not fundamentally change the project’s expected
environmental impacts. DEQ specifically determined that the changes did not
substantially change the proposed plan of operation or reclamation and, therefore,
DEQ did not have the discretion to restart the permitting process under § 82-4337(2)(a), MCA. See Consolidated Response MEPA-1. Moreover, all the
changes were incorporated into the Proposed Action, the expected environmental
impacts of the changes were disclosed in the Draft EIS, and the public has had an
opportunity to comment on the impact analysis of the changes set forth in the
Draft EIS.

HC-003

HC-003

February 2020

7

12

Josh Purtle

Josh Purtle

Earth Justice

Earth Justice

The Draft EIS DEQ has prepared for the Black Butte Mine is deficient in
several respects. At the outset, DEQ should provide a new scoping period, and
provide an additional round of mine operating permit review, so that the public
has an adequate opportunity to comment on significant recent changes in
Hard Copy Tintina’s plan of operations that fundamentally alter the project’s expected
Letter
environmental impacts.

The mine plan that DEQ analyzed during this environmental review includes
mining of potential ore under Sheep Creek. The Proponent, however, has
indicated that inclusion of mining under Sheep Creek is the result of statistical
modeling of drill results from drill testing further to the west, and is not a direct
indication of a minable resource under Sheep Creek. Without considerable
additional drill data, the Proponent does not know if an economically minable
copper resource exists under the creek. The Proponent also asserts that it is not
The Draft EIS also fails to address the state’s public trust obligations
established that the State of Montana owns any mineral deposit under Sheep
concerning state-owned minerals under Sheep Creek, which Tintina may access
Creek. If the state does not own the minerals, the Proponent asserts that it holds
during its planned mine excavation.
valid mineral leases from the private landowner covering the minerals under
Sheep Creek. In its letter to DNRC dated January 23, 2017 (Zieg 2017), the
Proponent proposed to DNRC to defer the question of state leasable minerals
under Sheep Creek until additional drill data has been collected. However, in this
same letter, the Proponent also stated they had no current plans to collect
additional drilling data in that area.

First, DEQ should provide for an additional round of public comment on
Tintina’s mine operating permit application. Under the Metal Mine
Reclamation Act (“MMRA”), if “[a]fter issuance of a draft [mine operating]
Hard Copy permit but prior to receiving a final permit,” the permit applicant makes
Letter
modifications to its application that “substantially change the proposed plan of
operation or reclamation, the department may terminate the draft permit” and
conduct a further review ofthe permit application to determine if it is complete
and it complies with MMRA requirements. MCA § 82-4-337(2)(a).
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While DEQ included reviewing the environmental impacts resulting from mining
under Sheep Creek, issuance of an operating permit would not confer to the
Proponent a legal right to mine under Sheep Creek. If it is determined that a
minable resource extends under Sheep Creek and that the state owns the mineral
interest, the Proponent would be required to obtain a lease from DNRC before it
could mine ore under Sheep Creek.
See Consolidated Response MEPA-1 and MEPA-3.
In the Proponent’s original application, treated water would be discharged into
Sheep Creek for 12 months of the year, assuming that the concentration of
nitrogen would satisfy MPDES limits for nitrogen year-round. During analysis in
connection with the Proponent’s MPDES application (Hydrometrics, Inc. 2018a),
DEQ determined that the more stringent nutrient standards in effect during the
summer months would not be met. As a result, the Proponent changed its mining
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Termination ofTintina’s draft permit followed by an additional round of public
comment is warranted here, because the plan of operations described in the
Draft EIS differs substantially from the plan of operations DEQ approved in
issuing a draft mine operating permit to Tintina in September 2017. Further,
because the public was not apprised of these changes before the last MEPA
scoping process, which occurred about 18 months ago, DEQ should conduct a
new scoping process so that the public has an adequate opportunity to provide
feedback on Tintina’s modified plan of operations prior to DEQ’s
environmental review. The significant changes to Tintina’s plan of operations
that have occurred in the last 18 months include: (1) the addition of major mine
facilities (including the 20-acre Water Storage Pond), (2) the addition of
underground infiltration galleries in the alluvium of Sheep Creek, rather than
UIGs upland from the creek, (3) water withdrawals from Sheep Creek, (4)
revisions to the annual water balance for the project site, and (5) a wet well
adjacent to Sheep Creek to divert water to the non-contact water reservoir.
These changes constitute major changes to the mine plan that were not subject
to the public MEPA scoping process and warrant further permit review under
the MMRA.

permit application to include the TWSP, which would store the treated water
during the summer months when the more stringent nitrogen standards would be
in effect. Addition of the TWSP, however, does not change the environmental
issue being analyzed, namely, the environmental impact resulting from the
discharge of treated water into the Sheep Creek alluvium. Nor does the change
affect the type of water treatment to be used or the volume and quality of treated
water to be discharged. Water stored in the TWSP would comply with all nondegradation criteria for groundwater.
Regarding the water balance, as initially proposed, 55 gpm of process water from
the PWP was to be sent to the WTP where it would be treated and discharged via
the UIG. To avoid the mine process water discharge, the Proponent changed its
proposed water handling to direct the 55 gpm of process water directly to the mill
for reuse. In turn, 55 gpm of treated water would be sent from the WTP to the
mill. Thus, the change in the water balance constituted a rerouting of water
internal to Project operations. The change in the water balance did not increase
the volume of water needing treatment or the volume of treated water discharged
via the UIG.
DEQ believes that the “water withdrawals from Sheep Creek” and the “wet well”
refer to the same change in the Proponent’s application. The information that
DEQ received on the wet well adjacent to Sheep Creek was not a change in the
Proponent’s MOP Application (Tintina 2017a). The wet well was conceptually
described in the original application. Subsequent to submission of the application,
the Proponent submitted a design for the wet well that would withdraw water
from Sheep Creek.
As discussed above and in Consolidated Response MEPA-3, the changes to the
Proponent’s initial MOP Application are not substantial and do not affect DEQ’s
completeness and compliance determination under § 82-4-337, MCA, or
additional scoping under MEPA.

HC-003

February 2020

16

Josh Purtle

Earth Justice

Tintina’s proposal includes plans to mine state-owned minerals underlying
Sheep Creek, which requires a lease from the Montana Board of Land
Commissioners. To the extent that the state intends to rely on DEQ’s Draft EJS
for the mine operating permit to satisfy the Land Board’s MEPA obligations
related to leasing state-owned minerals, the EIS also must evaluate whether the
lease is consistent with the Land Board’s statutory and constitutional public
trust obligations. The Land Board is bound by the constitutional requirement
that “[t]he state and each person shall maintain and improve a clean and
Hard Copy
healthful environment in Montana for present and future generations.” Mont.
Letter
Const., art. IX, § 1. This mandate is particularly meaningful for the Land
Board, which serves as the public’s trustee of state lands. Id., art. X, § 11(1)
(state lands are “held in trust for the people”); MCA § 77-1-202 (state lands
“are held in trust for the support of education and for the attainment of other
worthy objects helpful to the well-being of the people of this state”); MCA §
77-3-301 (Land Board shall manage state resources in a manner that is “in the
best interests of the state”). The Land Board’s obligation “to protect the best
interests of the state ... necessarily includes considering consequences to ... the
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DEQ did not prepare this EIS to serve as a basis for any state action that may or
may not be required by the Montana Board of Land Commissioners or the
DNRC. Rather, this EIS has been prepared to evaluate DEQ’s action on the
Proponent’s application for an operating permit under the MMRA. DEQ is not
segmenting or piecemealing its action on the Proponent’s MOP Application
(Tintina 2017a) to avoid consideration of the environmental impacts of the entire
mining Project as described by the Proponent in its application.
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environment.” Ravalli Cnty. Fish & Game Ass’n v. Mont. Dep’t of State
Lands, 273 Mont. 371, 379 (1995). The Land Board’s “duty to avoid
environmental harm is mandatory.” Id. at 387. The Draft EIS, however, fails to
evaluate whether Tintina’s proposal is consistent with these obligations. In a
letter to the Department of Natural Resources and Conservation dated January
23, 2017, Tintina asked the state to defer addressing this issue “until after the
permit process has been completed and additional drill date [sic] has been
collected,” Exhibit 12 (Letter from Jerry Zieg, Tintina Resources Inc., to Danna
Jackson, Dep’t ofNat. Res. & Conservation (Jan. 23, 20 17)), but failing to
address this issue in the Draft EIS would unlawfully segment DEQ’s
environmental review of the proposed project, contrary to MEPA requirements.
See W. Radio Servs. Co. v. Glickman, 123 F.3d 1189, 1194 (9th Cir. 1997)
(noting that courts applying MEPA’s federal analogue, NEPA, had rejected
“agency attempts to bypass NEPA’s protections by illegally segmenting
projects in order to avoid consideration of an entire action’s effects on the
environment”). The EIS should therefore evaluate the state’s public trust
obligations in state-owned minerals under Sheep Creek now.

HC-003

HC-003
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Josh Purtle

Josh Purtle

Earth Justice

Earth Justice

DEQ ignored, however, MEPA’s requirement to evaluate a project’s secondary
environmental impacts, ARM 17.4.609(3)(d), including any “further impact to
the human environment that may be stimulated or induced by or otherwise
result from a direct impact of the action.” Id. 17.4.603(18); see also 40 C.F.R. §
1508.8 (an action’s “indirect” environmental effects are those that “are caused
by the action and are later in time or farther removed in distance, but are still
Hard Copy reasonably foreseeable”). Here, the proposed mine would provide all the
Letter
infrastructure necessary for Tintina’s planned mine expansion, and as a result
facilitate that expansion. Indeed, Tintina has indicated in the media that it
intends to pursue the Lowry deposit together with the copper deposits it
identified in its plan of operations. See, e.g., Exhibit 13. Given that the current
mining proposal would enable and induce future mine expansion, DEQ should
consider the impacts of such mine expansion as a secondary impact of the
currently proposed project. See ARM 17.4.609(3)(d), 17.4.603(18).

ARM 17.4.603 defines “secondary impact” to mean “a further impact to the
human environment that may be stimulated or induced by or otherwise result
from a direct impact of the action.” MEPA’s definition of “secondary impact” is
different from the definition of “indirect effects” set forth in NEPA. The state
definition set forth in MEPA governs. Any future expansion to access the Lowry
Deposit is not a secondary impact because it is not stimulated or induced or
otherwise does not result from a direct impact of the mining proposed in the MOP
Application (Tintina 2017a) currently before DEQ. To conduct any mining of the
Lowry Deposit, the Proponent would be required to submit an application to
DEQ to amend its operating permit to allow such mining. DEQ’s action on the
application to amend the operating permit would be subject to its own
environmental review. DEQ would retain the authority to either approve or deny
the permit amendment application.
See Consolidated Response CUM-1.

In sum, the Draft EIS fails to provide a meaningful evaluation of project
alternatives and further omits critical information about potential environmental
impacts caused by the proposed Black Butte Copper Mine. DEQ should
provide the missing analysis and recirculate a revised Draft EIS for public
review that fully evaluates and discloses all the project’s environmental impacts See Consolidated Response MEPA-1 and MEPA-3.
and feasible alternatives. Further, given the significant changes in Tintina’s
The Montana Legislature enacted the MMRA mindful of its constitutional
proposal since the MEPA scoping period ended 18 months ago, DEQ should
Hard Copy
provide an additional opportunity for public comment on the revised Draft EIS. obligations under Article II, Section 3, and Article IX of the Montana
Letter
If DEQ declines to prepare and recirculate an adequate Draft EIS that rationally Constitution (§ 82-4-301(1), MCA). DEQ understands the importance of the
supports a conclusion that mining in the Smith River watershed will not cause Smith River and its watershed to the people of Montana. DEQ will not approve
unacceptable degradation to water quality and fisheries, DEQ must select the the Project unless it determines that the requirements of the MMRA are satisfied.
“no action” alternative to avoid apparently significant environmental
consequences. See Mont. Const., art. IX, § 1 (1) (“The state and each person
shall maintain and improve a clean and healthful environment in Montana for
present and future generations.”). The importance ofthis watershed to the
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people of Montana demands that DEQ take every possible measure to protect
Sheep Creek and the Smith River from the threat of perpetual mine pollution.
Climate change
There appears to be no assessment of climate change, although it was brought
up in Scoping. It does not appear to be addressed in the DEIS, including in the
DEIS cumulative impacts section, or in the MOP, or in specific Appendices
such as MOP Appendix A-2 (Design for Storm Events) or MOP Appendix M
(Hydrologic Modeling). These are areas in which climate needs to be
considered to reasonably reduce risk through mitigation and engineering and to
assess the cumulative impacts that the mine would add to climate-related
impacts that vegetation, soil, waters, and wildlife may already be or will be
experiencing. Climate also needs to be considered with respect to tailings
management.
For example, a very small increase in rainfall – as predicted for this area – can
have large impacts on road systems.6 It will also impact the ability to capture,
divert, and control storm runoff and increase the flows entering the WTP.
Increased temperatures could increase the risk of wildfire, with potential
impacts on general operations and, for in-perpetuity post-closure, the CTF
cover system. Sporadic rainfall with longer periods of dry spells, along with
increased temperatures and changing landscape ecology, may affect the success
of revegetation post-closure.
Consulting firms have been addressing engineering and water management
issues with respect to mine design for climate change for nearly a decade
(Journeaux 2012, Wobus et al. 2015, Rykaart et al. 2016, Munoz et al. 2017).
Munoz and Rykaart address design for water management, Wobus et al.
integrate climate scenarios into hydrologic modeling at a specific mine site.
Journeaux recommends “dry stacking” waste as underground backfill as much
as possible in cold regions; the Black Butte Mine proposal to backfill tunnels
with cemented-paste tailings falls in line with this recommendation (although
the reactivity of flooded cemented-paste tails with high sulfide content should
be better researched), the surface disposal does not.
The lack of attention to climate change is inexcusable. The lack of field studies
to determine real-world operational issues, compounded by ignoring
anticipated climate changes, increases the risk of operational upset and
potential water contamination.
1. The DEIS for this project was unacceptable reushed and it was based on an
incomplete mine plan. Major changes were made to the mine plan after the
public scoping process.
Montana has a long history of mining projects that have promised no impacts to
water quality or quantity; only to result in substantial harm. The proposed
Black Butte copper mine is no different. Specifically, I believe the DEQ’s draft
Environmental Impact Statement (DEIS) contained the following serious flaws
that must be addressed:
1) The DEIS for this project was unacceptably rushed and it was based on an
incomplete mine plan. Major changes were made to the mine plan after the
public scoping process. These changes need to be addressed in the DEIS.
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See Consolidated Response MEPA-2 for the topic of climate change.
Climate change has been added to the issues not considered for detailed analysis
in Chapter 2, Description of Alternatives, of the Final EIS. The probable
maximum precipitation of the Project area is estimated to be 22 inches. The
probable maximum flood is defined as the largest flood that could occur
(estimated to be the probable maximum flood event plus the 1 in 100-year snow
accumulation of 11.4 inches), which is estimated to be a combined 33.46 inches
(or 1.5 times the total annual precipitation of the Project area). Section 3.7.5.1 of
the MOP Application (Tintina 2017a) states that, “The Project facilities including
the CWP, PWP, and CTF were designed to store the [probable maximum flood]
volume in addition to their normal operations volume.” Given the excess capacity
of the facilities, it is unlikely that additional precipitation due to climate change
would cause a failure during operations. The Project is proposed to use RO to
treat water at the WTP. RO treatment is known to scale well by simply adding
more units, and the Proponent proposes to have a backup unit available to treat up
to 750 gpm (Section 1 of the MOP Application). If there is a need to treat
additional water due to higher than anticipated precipitation levels, it should be
evident with enough time to secure additional units given the proposed
monitoring protocols. See Consolidated Response WAT-1 for information about
the RO treatment system. In closure, all facilities would be reclaimed and capped,
and the CTF diversion ditch/channel would direct storm flows off and away from
the CTF.
See Consolidated Response PD-2 and PD-5 for information about tailings storage
in the CTF and underground, and the performance of cemented sulfide tailings.

See Consolidated Response MEPA-3 and response to Submittal ID HC-003,
Comment Number 12.

See Consolidated Response MEPA-3 and response to Submittal ID HC-003,
Comment Number 12.
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There are many inadequacies in the DEIS, including but not
limited to:
See Consolidated Response MEPA-3 and response to Submittal ID HC-003,
3) Incorporation of major changes to the mine plan that were not subject to
Comment Number 12.
public scoping.
There are many inadequacies in the DEIS, including but not
limited to:
See Consolidated Response MEPA-2.
4) Failure to consider the effects of climate change in mine operations, design
and management.
There are many inadequacies in the DEIS, including but not
The resource sections in Chapter 3, Affected Environment and Environmental
limited to:
Consequences, of the Draft EIS evaluate the potential environmental
5) Failure to evaluate the potential effects of the project during closure and
consequences throughout each phase of the mine (i.e., construction, operation,
postclosure.
closure, and post-closure).
There are many inadequacies in the DEIS, including but not
limited to:
See Consolidated Response CUM-1.
7) Failure to consider the potential for mine expansion into the Lowry deposit.
In general, insufficient information from the MOP is reproduced in the DEIS.
All pertinent information needed to evaluate the potential environmental
impacts of the project should be included in the body of the EIS. For example,
the basis for selecting the 2012 metal mobility samples is described in
Environmental reviews conducted under MEPA are intended to provide an
Appendix A to Appendix D of the MOP and is not reproduced in the DEIS. The analytical review of potential effects; the analysis is not intended to be
method used for selecting the 2015 samples for metal mobility is unclear. The encyclopedic. Appendix D-1 and Appendix K of the MOP Application provide
basis for selecting the samples is important because it determines the outcome additional information to support the conclusions made in the Draft EIS,
of the water quality predictions and the resulting impacts to groundwater and including the basis for selecting the 2015 metal mobility samples.
surface water. The FEIS must include all information needed to determine
whether a “hard look” at metal mobility and water quality impacts has taken
place.

Noise and Vibration

PM1-09

February 2020

1

Larry Antonich

Public
Meeting
Transcript

And my concern is noise that the mine is going to produce, unacceptable
continual noise generated by the mine, audible at a subdivision on Little Moose
Creek during both the construction and operation phase of the mine. My greater
concern is based on the unprofessional and incomplete investigation and
As described in Section 3.11.3, Environmental Consequences, of the EIS, noise
conclusions reached by the DEQ EIS. The words and the charts have been
levels associated with construction and operation of the Project would be only
thrown together in an incomplete attempt to gloss over the subdivision and the occasionally audible within 1 to 2 miles of the Project area. Because the Little
adverse environmental quality, noise, that the mine will generate. Noise field Moose Subdivision is greater than 2 miles from the Project area (approximately 3
studies and measurements were not conducted at the subdivision to the mine. miles from the mill pad), the noise attributable to the Project construction and
The EIS concerning noise has been accomplished in a less than professional
operation at the Little Moose Subdivision would be less than the noise levels
manner. The subdivision within the affected area was not even mentioned in
estimated for Location 2 outlined in Section 3.11.3, Environmental
the preliminary EA or EIS. It appears to me that the Montana DEQ, Tintina,
Consequences, of the EIS. Therefore, the EIS concluded that noise attributable to
and the noise study contractor had little concern about the noise and the effect the Project would only be occasionally audible at the Little Moose Subdivision.
on destroying the quiet and calm at the subdivision. I can state for fact that
Blasting noise associated with construction of the Project may also be audible at
there will be 24/7 continuous audible and irritable noise from crushers and
the Little Moose Subdivision. The analysis presented in the EIS adequately
numerous other noise-producing equipment that will sincerely affect the quality characterizes the potential noise associated with Project construction and
of life that we now enjoy in the subdivision. Common sense justifies the fact, as operation and the associated impacts on nearby noise sensitive areas, including
I tolerated many drilling and associated noises during the exploratory phase of the Little Moose Subdivision.
the project over the past few years. The fact that the noises generated from the
construction and operation phases of the mine will be further separated from
my property than the exploratory work is not another excuse to face the facts.
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The analysis encompasses an area potentially affected by project facilities
along Sheep Creek and Butte Creek, with no mention of the Little Moose Creek
Subdivision. The subdivision is an inhabited area, with each residence spaced
within a 40-acre plot. Noise is virtually nonexistent other than an occasional
snowmobile or ATV.

BBC00378

1

Lawrence
Antonich

HC_030

2

Curtis G.
Thompson

As described in Section 3.11.3, Environmental Consequences, of the EIS, noise
levels associated with construction and operation of the Project would be only
occasionally audible within 1 to 2 miles of the Project area. Because the Little
Moose Subdivision is greater than 2 miles from the Project area (approximately 3
miles from the mill pad), the noise attributable to the Project construction and
I am extremely concerned with the inevitable and unacceptable continuous
operation at the Little Moose Subdivision would be less than the noise levels
noise generated from the mine, audible at my Lodge on Little Moose Creek,
estimated for Location 2 outlined in Section 3.11.3, Environmental
Email
during both the construction and the operation phase of the proposed mine…
Consequences, of the EIS. Therefore, the EIS concluded that noise attributable to
the EIS addressing NOISE is incomplete, inaccurate and will severely impact
the Project would only be occasionally audible at the Little Moose Subdivision.
the quality of life at my Lodge and devalue the property substantially
Blasting noise associated with construction of the Project may also be audible at
the Little Moose Subdivision. The analysis presented in the EIS adequately
characterizes the potential noise associated with Project construction and
operations and the associated impacts on nearby noise sensitive areas, including
the Little Moose Subdivision.
The noise analysis presented in Section 3.11, Noise, of the EIS presents the
potential noise impacts associated with Project construction and operations on
existing noise sensitive areas, which includes cabins, located between
While there is an evaluation of noise in the draft EIS, the evaluation does not
approximately 0.5 to 2.5 miles from the Project site. Any future developments
particularly considered the noise level on nearby cabins and a nearby
Hard Copy
added to the region would experience similar noise levels associated with the
development with capacity for additional cabins. For those individuals and
Letter
Project as the noise sensitive areas presented in the EIS. The MMRA does not
families with cabins and camping sites nearby the site, their ability to enjoy the
give DEQ any regulatory authority over noise impacts. Furthermore, while
outdoors and remoteness in peace and quiet would be permanently destroyed.
MEPA requires DEQ to disclose impacts, MEPA is procedural in nature and does
not give DEQ any authority to withhold, deny, or impose conditions on any
permit under § 75-1-201(4), MCA.

Permitting and Regulatory Considerations

HC-003

HC-003

February 2020
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Josh Purtle
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Earth Justice
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These changes in Tintina’s mine operating plan may also require an
amendment to Tintina’s federal Clean Water Act section 404 permit, which
authorizes Tintina to fill certain wetlands and waterways at the project site. See
33 U.S.C. § 1344. DEQ should therefore evaluate and disclose whether the
Hard Copy
additional and reconfigured facilities proposed in Tintina’s new plan of
Letter
operations will involve additional dredge-and-fill, such that another round of
consultation with the U.S. Army Corps of Engineers is warranted. DEQ should
also coordinate with the Army Corps of Engineers in developing the federal
NEPA documentation that will be required for Tintina’s section 404 permit.
First, DEQ in developing the draft MPDES permit failed to establish
technology-based effluent limitations for multiple pollutants of concern. All
MPDES permits must contain technology-based effluent limitations, also
Hard Copy known as “pretreatment standards” or “pre-discharge treatment standards,” that
Letter
are based on the use of available pollution-control technology that is
determined to be cost-effective under standards established in the Clean Water
Act. 33 U.S.C. § 1311(b); MCA § 75-5-401(2); 40 C.F.R. § 125.3(a); ARM
17.30.1203(1). Technology-based effluent limitations “prevent degradation of
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The Proponent was issued a Department of the Army permit (NWO-2013-01385MTH) under Section 404 on November 27, 2017. The proposed modifications to
the MOP Application did not include any additional wetland disturbance.
Because there would be no new impacts, a new Section 404 permit and
consultation were not required. On July 3, 2019, DEQ issued a joint public notice
with the USACE, certifying that the Project amendments/changes would not
violate water quality standards under Section 401, which are special conditions of
the Section 404 permit (DEQ 2019).
The MPDES permit typically includes two types of wastewater control,
Technology-based Effluent Limitations (TBELs) and Water Quality-based
Effluent Limitations (WQBELs). USEPA promulgated TBELs in the Effluent
Limit Guidelines (ELG) for the Ore Mining and Dressing point source category,
including the Copper, Lead, Zinc, Gold, Silver, and Molybdenum Ores
subcategory (40 CFR 440 Subpart J). The ELG addresses three types of
wastewater generated from this industry:
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water quality by requiring treatment before discharging wastewater into the
receiving waterways.” N. Cheyenne Tribe v. Mont. Dep’t of Envtl. Quality, 20
I 0 MT 111, 22, 356 Mont. 296, 234 P.3d 51.
Despite this requirement, the draft MPDES permit omits technology-based
effluent limitations for multiple pollutants of concern, including total nitrogen,
total phosphorous, ammonia, temperature, aluminum, arsenic, iron, selenium,
thallium, uranium, cyanide, and several others. DEQ, Mont. Pollutant
Discharge Elimination Sys., Permit Fact Sheet, Permit No. MT0031909 at 23
(“MPDES Fact Sheet”). The EIS should explain why technology-based effluent
limitations are not required for these pollutants of concern. The EIS should
further analyze the environmental consequences of failing to establish
technology-based effluent limitations for these parameters, including whether
the absence of such limitations will cause greater pollution in Sheep Creek and
groundwater underlying the mine.

• Process wastewater,
• Mine drainage, and
• Industrial storm water.
ARM 17.30.1203(5)(a) directs DEQ to include TBELs in the MPDES permit.
The Proponent is authorized to discharge mine drainage from Outfall 001 that
complies with the final effluent limits found in Part 2.1, Table 2 of the final
permit. The permittee is prohibited from discharging process wastewater from
Outfall 001 except under two limited exceptions found in the permit. If the
permittee discharges process wastewater under one of these limited exceptions,
the discharge still must comply with the final effluent limits found in Part 2.1,
Table 2 of the final permit.
When implemented, the process wastewater zero discharge prohibition controls
all pollutants present in the waste stream. None of the mine drainage TBELs,
except pH, are implemented as final limits in the permit because TBELs are all
significantly less stringent than the WQBELs also developed in the Fact Sheet
(40 CFR § 124.56).
As described in the USEPA-developed 2010 NPDES Permit Writers’ Manual
(USEPA 2010), the purposes of TBELs, particularly for new sources subject to
NSPS, is for permittees to choose and install state-of-the-art, most-efficient
production processes during new facility planning and construction. The TBEL
selection is typically set through USEPA-developed national, uniform ELGs.
ELGs are based on the technological and economic ability of dischargers in the
same industry category to control the pollutant discharges in the production
process wastewater. This uniform industry-wide approach maximizes achievable
pollutant reductions based on affordability and availability of technology across
an entire industry. NSPS require, where practicable, no pollutant discharges.
In the MPDES permit, DEQ disagrees that additional TBELs are required
because the Proponent:
• Proposes the waste stream receive RO treatment twice, and
• Is held to the most stringent TBEL available, typically referred to as zero
discharge of process wastewater or 100 percent recycle (excluding two limited
exceptions).
Both of these technologies represent state-of-the-art TBELs implemented in
MPDES permits. When USEPA re-examined the issued ELGs, USEPA also
found additional TBELs are not required for the Ore Mining and Dressing point
source category ELG in the September 2011 Ore Mining and Dressing
Preliminary Study Report (USEPA 2011) and again in 2018. On May 2, 2018,
USEPA published the Final 2016 Effluent Guidelines Program Plan, 83 Federal
Register 85 19281 (May 2, 2018). The 2016 Plan identified any new or existing
industrial categories selected for updating or development. The Ore Mining and
Dressing point source category ELG was not identified as needing any updates or
changes.

February 2020
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During development of the TBELs, USEPA considered a large group of
parameters, including all 129 priority pollutants plus conventional and nonconventional pollutants, and determined many of them did not warrant TBELs for
the Ore Mining and Dressing point source category. The development document
describes the parameters considered and the process for either establishing
TBELs or exclusion from TBEL development. Of the specific parameters listed
in the comment, USEPA in its development document specifically noted,
ammonia, antimony, arsenic, beryllium, chromium, iron, nickel, selenium, silver,
thallium, and cyanide. The development of best professional judgment TBELs is
unnecessary because doing so would result in no additional control of the
pollutants listed in the comment.
Regarding flow, there is no numeric water quality standard for flow. MPDES
permits regulate point source discharges of pollutants to state waters. Flow is not
a pollutant.
The comment also misunderstands the purpose of identifying pollutants of
concern. The list of the parameters of concern is a list of pollutants that might be
present within the discharge. The possible occurrence of a pollutant does not
necessarily mean that it poses a risk to public health and the environment. As a
result, a pollutant merely being recognized as a possibility does not mandate limit
development, but simply suggests further consideration. Analyses behind
WQBELs identify which parameters of concern may pose a risk if left untreated
in the discharge. Assuming that there is a requirement to do case-by-case TBELs
for the additional parameters listed in the comment, DEQ has already concluded
that the zero-discharge requirements, combined with the proposed water storage,
double-RO, and groundwater infiltration technology to reach nearly
nondetectable, nonsignificant WQBELs is equal to, or better than, any technology
demonstrated for similar sources.
Additionally, 40 CFR § 122.44(d) requires DEQ to implement effluent limitations
in addition to, or more stringent than, promulgated ELGs (TBELs) to achieve
water quality standards, including narrative standards; DEQ must control all
pollutants with a reasonable potential to cause or contribute to an exceedance of
state water quality standards. This permit has no mixing zone or dilution
allowance. Thus, when assessing the need for WQBELs, DEQ must impose
effluent limits at the end of pipe that would comply with the water quality
standard.
DEQ developed WQBELs for all pollutants of concern. The promulgated TBELs
for cadmium, copper, lead, mercury, and zinc were compared to the WQBELs
and the more stringent limit was implemented in the permit. The WQBELs
ranged from 125 to 4,000 times more stringent than the TBELs for those
parameters. Additionally, the WQBELs in this permit are so stringent that they
would require double-RO treatment, which is generally considered the limit of
technology. In the case of total nitrogen, the WQBEL is so stringent that it may
not be achievable with technology and would require the permittee to hold
wastewater during the period when the total nitrogen standard applies.

February 2020
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BMPs are technology-based effluent limitations at Outfalls 002 through 014, as
allowed by ARM 17.30.1345 and 40 CFR § 122.44(k). The Fact Sheet (40 CFR §
124.56) and the draft MPDES permit (Hydrometrics, Inc. 2018a) specify several
TBEL BMP requirements that the permittee must design and submit for approval
Relatedly, the draft permit fails to provide numeric or narrative technologybefore construction of storm water outfalls may commence. The permit requires
based effluent limitations for stormwater discharges from the mine facility.
the submission and approval of a storm water pollution prevention plan (SWPPP)
Instead, the permit provides for Tintina to implement best management
that must implement at least the minimum BMP requirements outlined in the
practices (“BMPs”) to manage stormwater, and to document these practices in a
permit. The act of a permittee choosing between BMP requirements in an
stormwater plan submitted to DEQ after the MPDES permit is finalized.
MPDES permit does not constitute a new effluent limit requiring further public
MPDES Fact Sheet at 17, 41-50. At the outset, permitting Tintina to submit a
participation before the permit can take effect (Upper Missouri Water Keeper v.
stormwater discharge plan after the permit is issued vitiates public participation
DEQ, 2019 MT 81, ¶20). The established BMPs for industrial storm water
in the MEPA and MPDES process, because the public will not have access to
include long-standing practices developed and required by the USEPA. The
key information about Tintina’s plan for managing stormwater until after DEQ
MPDES requirements for storm water discharges in the permit are compatible
approves the MPDES permit. See Bryan v. Yellowstone Cnty. Elementary Sch.
with those established by the USEPA and incorporated federal regulations.
Dist. No.2, 2002 MT 264, P 45-46, 312 Mont. 257, 60 P.3d 381 (public
participation in government decision was a “mere formality” where citizen
The permit and the Fact Sheet disclose the BMP requirements the permittee must
“participated under a distorted perspective in light of the [government’s] partial
address and include in the SWPPP. These minimum requirements were available
disclosure of information”). Further, DEQ has not justified the use of best
for public review and comment satisfying all MPDES and related MEPA
management practices in place of technology-based effluent limitations in this
requirements.
case. DEQ may dispense with numeric effluent limitations only if it rationally
demonstrates that such limits “are infeasible,” 40 C.F.R. § 122.44(k)(3); ARM
Further, DEQ did identify the minimum requirements that must be addressed in
17.30.1344(2) (adopting federal rule), but neither the Draft EIS nor the MPDES
the permittee’s SWPPP. DEQ determined that the implementation of BMPs
permit Fact Sheet explain why numeric limitations for Tintina’s stormwater
would result in storm water discharge compliance with the water quality
discharges would be infeasible under these circumstances. Further, the draft
Hard Copy
standards. Also, to ensure no degradation of state waters occurs, DEQ imposed an
MPDES permit does not mandate implementation of any particular BMPs as
Letter
additional water quality-based requirement that BMPs must be designed to detain
enforceable permit conditions, but provides instead that Tintina will select the
all storm water from a 10-year, 24-hour event or produce a storm water effluent
BMPs after the MPDES permit is final. This approach of allowing a discharger
quality equivalent to storm water discharge after detention of the 10-year, 24to select its own pollution controls constitutes impermissible self-regulation in
hour event.
violation of the Clean Water Act. See Waterkeeper All., Inc. v. EPA, 399 F.3d
486, 500 (2d Cir. 2005) (invalidating EPA rule that allowed livestock
BMPs are implemented in lieu of numeric effluent limitations as allowed by
operations to select BMPs that functioned as technology-based effluent
40 CFR § 122.44(k). Storm water discharges are variable and unpredictable,
limitations without agency oversight). Moreover, it falls short of requirements
depending on the severity of the storm event. Due to this variability, storm water
in DEQ’s MEPA rules, which allow the agency to deem impacts insignificant
is typically regulated with BMP requirements because of the difficulty in
based on mitigation only where “enforceable controls or stipulations or both
quantifying the expected pollutant concentration, flow rates, and receiving water
imposed by the agency or other government agencies” are in place to prevent or
conditions that make the numeric demonstration of reasonable potential to exceed
minimize harms. See ARM 17.4.607(4) (emphasis added). Mitigation is not
the water quality standards difficult to perform with accuracy. This permit
enforceable if it is not even identified. Further, “[w]hile it is true that mitigation
requires the permittee to monitor storm water discharges and compare those
measures can justify an agency’s conclusions that a project’s impact is not
results to background conditions during at least two storm events each year.
significant, an agency must explain exactly how the measures will mitigate the
Background storm water quality is the natural storm water quality that the
project’s impact.” Ravalli Cnty. Fish & Game Ass’n, 273 Mont. at 383, 903
receiving waters collect in the absence of the mining Project.
P.2d at 1370 (citation omitted). Thus, even if BMPs were an adequate
substitute for technology-based effluent limitations in Tintina’s MPDES
The 10-year, 24-hour requirements prevent pollutants from most storm water
permit-and they are not-MEPA requires DEQ to identify such BMPs in the
events from reaching the receiving waters. Where storm water effluent values
Draft EIS, demonstrate their enforceability, and explain how they will prevent
exceed background, the permit requires the permittee to make improvements to
significant impacts from stormwater discharges.
storm water BMPs, revise the SWPPP, and notify DEQ of the improvement to
meet natural, background levels. Because the Project runoff must meet
background water quality, there is no reasonable potential to exceed water quality
standards or degrade water quality. The permit requirements are much more
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stringent than typical storm water requirements, which allows the discharge of
pollutants that may be above background concentrations.
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Earth Justice

The draft MPDES permit also does not appear to comply with the so-called
“zero discharge” federal effluent limitation guideline, which provides that a
mine may not discharge any process wastewater unless an established
exception applies. See MPDES Fact Sheet at 15. “Process wastewater,” as
defined in the MPDES Fact Sheet, is “any water which, during manufacturing
or processing, comes into direct contact with, or results from the production or
use of any raw material, intermediate product, finished product, by-product, or
waste product.” Id. at 15. The draft MPDES permit appears to consider only
“water introduced into the mill process” to be process wastewater subject to the
Hard Copy discharge prohibition, id., but that narrow treatment does not appear to be
Letter
consistent with the broad definition of such wastewater stated in the Fact Sheet.
Indeed, water produced by the CTF and waste rock storage facility drains, and
even groundwater pumped from the mine itself, all qualify as water that has
“come[] into direct contact with ... raw material, ... by-product, or waste
product.” Id. The EIS should therefore explain why it is lawful to exclude these
additional water sources from the “zero discharge” requirement. The EIS
should further evaluate the environmental impacts of allowing discharges of
water produced by the CTF, the waste rock storage facility, and the mine
workings themselves, and analyze the potential environmental benefits of
prohibiting discharges of water from these sources.

The NSPS allow the discharge of mine drainage. Table 1-1 titled Categories of
Discharges from Mining Operations found in the Ore Mining and Dressing
Preliminary Study Report, USEPA, 2011, states that mine drainage includes
water drainage from refuse, storage piles, wastes, rock dumps, and mill tailings
derived from the mining, cleaning, or concentration of metal ores. Mine drainage
may include process water still contained in the mine. Storm water runoff and
infiltration can contribute to mine drainage.
The permit properly regulates the water produced by the CTF and waste rock
storage facility drains as mine drainage.

The proposed modifications to its application that the Proponent made after
issuance of the draft permit did not include any additional wetland disturbance.
Because there would be no new impacts, a new Section 404 permit and
consultation were not required.
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Earth Justice

Moreover, the Draft EIS does not indicate whether the project will satisfy
requirements under Clean Water Act section 404, which regulates activities that
fill or drain wetlands. Tintina represented in its permit application that it will
“work with [the U.S. Army Corps of Engineers] to evaluate and develop
mitigation strategies for the permanent impacts to jurisdictional wetlands and
Hard Copy
streams,” MOP Application Rev. 3 at 319, but until such consultation is
Letter
complete, any finding that the project’s wetlands impacts will not be
significant, and that mitigation Tintina implements will comply with section
404, is premature. At a minimum, DEQ must’ incorporate any mitigation
measures required by the Corps into Tintina’s mine operating permit and
evaluate their enforceability and efficacy.

Email

In addition to understanding how the proposed Rule [Revised Final Rule for the
Waters of the U.S.] change could affect your analysis of the proposed project,
DEQ needs to understand what this Rule change will mean for your
departments; how this proposed Rule change will shift liability onto the State;
and how the State will handle these changes administratively. All of this needs
to be clearly understood before DEQ issues a Final EIS or approves a
subsequent discharge permit.

8-105

Section 3.14.3, Environmental Consequences, of the EIS states, “To compensate
for the 0.85 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 (ILF).
Specifically, the conditions of the USACE 404 Permit NOW-2013-01385-MTH
state that: ‘In order to provide compensatory stream and wetland mitigation for
the unavoidable impacts to 0.85 acre of wetland and 696 linear feet of stream
channel, Tintina is required to purchase 1.275 acres of advanced or pre-certified
wetland credit and 4,750 advanced or pre-certified stream credits from the MARS
In-lieu Fee Program. If certified credits are available at the time of credit
purchase, 0.85 acre of certified wetland credits and 3,167 certified stream credits
from the MARS In-lieu Fee Program must be purchased. Proof of credit purchase
must be provided to the Corps prior to placing any fill material into waters of the
U.S.’ (USACE 2017).”
The Final EIS considers any new rule changes to the definition of the Waters of
the United States as it relates to the water or wetlands analysis. However, at the
time of publishing the Final EIS, the Revised Final Rule has not been made
effective in the Federal Register.
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The DEIS fails in its disclosure of many potential impacts by not including a
number of key items requiring analysis that will require decisions significantly
affecting the human environment. These include:
The DEIS does not include the legally mandated (MCA 82-4-376) report and
findings of the independent review panel for tailings storage. The DEIS
should include the group’s findings and allow the public to examine them
before a final EIS is issued. Importantly, the Metal Mine Reclamation Act
requires the review panel to “…assess the practicable application of current
technology in the proposed design.” This is critical given the experimental
nature of Tintina’s proposal to bury cement-paste sulfide-bearing tailings in a
surface repository. The Metal Mine Reclamation Act also requires Tintina to
produce an operational, maintenance and surveillance manual (MCA 82-4-379)
prior to issuance of a draft permit. It must include a number of required actions
and performance parameters. This manual is supposed to have been produced –
and perhaps it has -- but it is not disclosed for public consideration in the DEIS.
It should have been included.
• The DEIS does not disclose nor analyze the details of Tintina’s reclamation
plan. It should have. The DEIS should also include an evaluation of plans that
would be necessitated by temporary cessation of mining, which is not an
unlikely development given the history of mining economics and fluctuating
markets.
• The DEIS does not include a plan for closure or long-term monitoring of the
site, especially the proposed surface tailings facility. This is a major failing of
the DEIS.
• The DEIS does not include a proposed performance and reclamation bond,
which given the State’s history of chronically falling short in its bonding, is a
matter of acute interest that the public should be allowed to evaluate. There is
nothing in statute that says bonds can only be calculated after a final permit is
issued, which has been the State’s standard practice. DEQ would benefit by
having more eyes involved in this process. A proposed bond should have been
included in the DEIS.
Finally, because regulatory agencies and even industry have identified tailings
impoundments as particularly problematic items at hardrock mines, Montana
adopted a statute requiring third party review of these facilities. It would
behoove DEQ, though the law does not require it, to farm out objective thirdparty reviews of other technical matters that have had large negative
consequences when predictions commonly went awry.
We are also concerned about the cement tailings facility. The Black Butte
Project is a sulfide deposit, so it presents a particularly high risk to water
quality because the mine waste must be isolated from air and water in
perpetuity to prevent the formation of acid mine drainage. Yet, the cement
tailings facility is relatively new technology that hasn’t been tested over time.
The Draft EIS also fails to consider the potential for liner failures and spills.
Both are common occurrences at mining operations.
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See Consolidated Responses PD-1 and FIN-1.
Section 2.2.8, Reclamation and Closure (Mine Years 16–19), of the EIS discusses
the reclamation plan components, and states, “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 is also discussed in Section 7 of the MOP
Application (Tintina 2017a). Section 7.1 of the MOP Application states,
“Monitoring programs will continue during construction, operations, temporary
closure, and in permanent closure until closure objectives have been met.” DEQ
would require the Proponent to adhere to a Reclamation Plan, pursuant to § 82-4336, MCA, which states that all “disturbed lands must be reclaimed consistent
with the requirements and standard set forth in this section.”

See Consolidated Responses PD-1, PD-2, and PD-3.
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We also have concerns about the tailings. Tintina’s plan to keep mine tailings
and toxic waste in place for decades is experimental. Neither the mining
company nor DEQ provided evidence guaranteeing that it will work. The
See Consolidated Responses PD-1, PD-2, and PD-3.
reality is there is no such thing as a leak-proof tailings pond, even if the pond
has a double-lined bottom and the tailings are non-flowable. Acid mine
drainage is a huge risk in an ore body like this.
My primary concerns coming out of reading the Draft EIS are the assumptions
that are made that everything will work according to plan and exactly as they’re
spelling out. Which one hopes they will, but there are no sections that address
the potential for systems failures, the plugs not holding the water back, the
See Consolidated Response PD-3.
backfilling, the cemented tailings confinements potentially failing and releasing
acid mine drainage in perpetuity. So I would like to see some more concrete
analysis of contingency plans in that respect.
The main thing I really want to focus on tonight is the proposal for tailings
disposal. I think putting a bunch of the tailings underground is a really excellent
proposal. It’s a really good idea, and I’ve complimented the company for that
in the past. However, leaving 55 percent of the tailings that are produced on the
surface, as you’ve already heard, is experimental. Even the technical
memoranda that you guys included in your Draft EIS says that. You only cite
See Consolidated Responses PD-1, PD-2, and PD-3.
one literature -- or every literature source in that memoranda talks about
backfill situations. There’s nothing in there in terms of a literature cite showing
that it has worked, especially in a complex situation like this, on the surface.
Therefore, we don’t have any analysis on the life cycle or degradation rate of
these cemented paste tails on the surface. And largely, the conclusion you guys
have come up with is kind of conjecture, and I think we can do a better job on
that.
To date, only the Black Butte Copper Project has been proposed for mining. Any
future proposed mines or expansions would require a separate MEPA
[I don’t think that you’re going to capture] the potential for them to go open pit
environmental review and permitting, which would include public disclosure and
on other places on the mine, which is as simple as the change of a contract and
input.
an amendment to their permit;
See Consolidated Response CUM-1.
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The Draft EIS must analyze and disclose the risk of catastrophic events at the
mine, which could cause significant and long-lasting pollution in the Smith
River basin. Under MEPA, DEQ is required to evaluate “the probability that
the impact will occur if the proposed action occurs,” ARM 17 .4.608( 1 )(b),
and where the environmental consequences of an impact are “potential[ly]
sever[e),” DEQ is required to provide “reasonable assurance .. . that the impact
will not occur.” Id. This analysis is similar to what is required under the
Hard Copy
See Consolidated Responses PD-1, PD-2, and PD-3.
National Environmental Policy Act (“NEPA”), the federal MEPA analogue:
Letter
under NEPA, agencies must consider and disclose “potentially catastrophic
consequences ‘even if their probability of occurrence is low.’” See San Luis
Obispo Mothers for Peace v. Nuclear Regulatory Comm’n, 449 F.3d 1016,
1033 (9th Cir. 2006) (quoting 40 C.F.R. § 1502.22(b)(4)). Thus, an EIS cannot
ignore potential environmental impacts merely because the probability those
impacts will occur may be low. See id.
The Draft EIS, however, does not rationally analyze potentially high-
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consequence environmental impacts associated with the mine. In particular, the
Draft EIS arbitrarily ignores the potential that the CTF containment system will
fail. The Draft EIS appears to acknowledge that a “release of tailings” is
possible “in response to impoundment failure or seismic events,” Draft EIS at
3.5-24, but the Draft EIS makes no attempt to quantify the risk of such failure,
characterize the environmental consequences of tailings release, or provide
“reasonable assurance” that tailings CTF impoundment failure “will not occur.”
ARM 17.4.608(1)(b).
Tintina’s mine operating permit application does provide a perfunctory analysis
of the risk of CTF failure, but this analysis does not pass muster under MEPA.
See MOP Application Rev. 3, app. R. Tintina’s analysis concludes that CTF
embankment failure is “Unlikely” and that the impacts of failure would be
“Modest” at most, but provides no analysis or citations to support these
conclusions. ld. at 8-9. Tintina’s qualitative risk analysis also makes no attempt
to quantify the likelihood of CTF failure or the extent of impacts associated
with such failure. See id. Further, this analysis reflects no independent
determination by DEQ that the risk of CTF embankment failure is low and the
potential impacts of such failure are insignificant. DEQ must perform its own
evaluation of this risk, including by quantifying the risk and the potential
impacts to the extent possible, in order to comply with its obligations under
MEPA.
Further, the Draft EIS does not address the risk of seepage through the liners
under the CTF and process water ponds. The Draft EIS assumes that such
seepage will be “minimal to non-measurable.” Draft EIS at 3.4-52. However, as
Tintina’s mine operating permit application acknowledged, there is a
quantifiable risk that defects in these liners will allow contaminated water to
seep into groundwater. See MOP Application Rev. 3 at 201-03. Defects are
inherent in any geomembrane liner, and further defects may form when the
liner is installed. Exhibit 34 at 373 (La Touche & Garrick, Hydraulic
performance of liners in tailings management and heap leach facilities (2012));
Exhibit 35 (Pakzad, Research Update on Geomembranes at Tailings Storage
Facilities, Geotechpedia blog (Sept. 6, 2017)).
The Draft EIS does not elaborate on the risk of seepage at all. Tintina’s permit
application did discuss this issue, but Tintina inexplicably assumed there would
Hard Copy
be one defect per acre, each two millimeters in size, purportedly based on
See Consolidated Responses PD-1, PD-3, and PD-4.
Letter
industry-standard assumptions provided in publications by Giroud and
Boneparte (1989) and Giroud (1997). Exhibit 36 at 9 (Geomin Resources, Inc.,
A Summary of CTF Design Features and Seepage Analysis during Operations
and Closure, Black Butte Copper Project, Meagher County, MT (Oct. 17,
2018)). However, these assumptions do not account for holes of 10 millimeters
or larger that cannot be observed by quality assurance personnel, yet commonly
occur due to punctures during installation of the drainage layer over the liner or
from other post-installation causes, such as wildlife. See Exhibit 37 at 64
(Giroud and Boneparte, Leakage through Liners Constructed with
Geomembranes, 8 Geotextiles & Geomembranes 27 (1989)). Thus, there is a
risk that significant liner defects, whether due to installation error or
manufacturing error, could cause seepage that is much greater than what
Tintina predicted in its permit application.
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Seepage does not need to be catastrophic to cause negative impacts to waters
downstream from the mine. One study of a uranium mine in Australia found
that while seepage from the mine’s waste storage facility was “insignificant
(e.g., -5 kg of [uranium] per year), surface waters downstream of the tailings
impoundment possess [total dissolved solids], [uranium] and [sulfate]
concentrations” that exceeded governing water quality standards. Exhibit 38 at
119 (Lottermoser & Ashley, Tailings dam seepage at the rehabilitated Mary
Kathleen uranium mine, Australia, 85(3) J. of Geochemical Exploration 119
(Apr. 2005)). “Thus, in areas with a semiarid climate, even insignificant load
releases of contaminants from capped tailings repositories can still cause
deterioration of water quality ....” ld. DEQ must therefore fully analyze the
potential effects of liner system failure throughout mine operations and after
mine closure. See San Luis Obispo Mothers for Peace, 449 F.3d at 1033. DEQ
should also provide reasonable assurance that these potentially severe impacts
will not occur, as required by the MEPA regulations. ARM 17.4.608(1)(b).
The Draft EIS further fails to address impacts due to leaks and seepage through
liners and pipelines at the facility. At the outset, the Draft EIS fails to consider
the effect of seepage through the liners of various holding facilities at the mine,
including the process water pond and the CTF. DEQ’s analysis essentially
assumes that there will be no meaningful seepage from any of these facilities.
See Draft EIS at 3.4-9. However, as Tintina’s permit application
acknowledged, some seepage through the liners is anticipated, whether due to
defects in the liner system or failure to properly install the liner. See MOP
Application Rev. 3 at 201-203. Such seepage could impact DEQ’s assessment
of potential harmful discharges to groundwater. See Exhibit 15 at 14-15; see
also Part VILA, above.
The Draft EIS also fails to discuss the risk that seepage from the non-contact
water reservoir will leach contaminants from the soil and bedrock underneath
Hard Copy
that reservoir. The non-contact water reservoir would, according to Tintina’s
Letter
plan of operations, store water pumped from Sheep Creek, which Tintina will
later use to mitigate diminished flows in Coon Creek. See Draft EIS at 2-8, 211. Tintina does not plan to line this reservoir, and water will seep freely
through the bottom ofthe facility. Draft EIS at 3.4-52. This is by design,
because Tintina intends that the seepage will “offset a portion of mine site
water consumptive use.” Draft EIS at 3.4-52. However, it is possible that the
seepage will dissolve harmful minerals and pollutants while passing through
the soil and bedrock on its way to the water table. According to Tintina’s own
testing, soil and near-surface bedrock contain an assortment of harmful
chemicals, including zinc, copper, arsenic, and cadmium. See Draft EIS at
3.10-13-3.10-14. Thus, seepage from the non-contact water reservoir presents
another possible source of pollution for Sheep Creek, which the EIS should
consider.
Similarly, the Draft EIS does not address potential pipeline spills or leaks at the
facility. As described in the Draft EIS, Tintina plans to pump wastewater and
Hard Copy tailings among different facilities at the project site as a part of normal mine
Letter
operations. See, e.g., Draft EIS at 2-7-2-8; 2-10. The Draft EIS, however,
ignores the possibility that these pipes will leak, thus causing unanticipated
discharges to groundwater or surface water. See Exhibit 4 at 4. As discussed in
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See Consolidated Response PD-4.
According to Section 3.6.9.5 of the MOP Application (Tintina 2017a), seepage
rates from the NCWR are estimated at approximately 26 to 68 gpm when it is at
full capacity, and lower when the NCWR drains. Soils, bedrock, and construction
fill (weathered bedrock from the CTF excavation) used for construction of the
NCWR would be sourced from on site and would not reflect a difference in the
amount of metals than currently exists.

See Consolidated Response PD-4.
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the Zamzow comments, Tintina’s proposed pipeline design, which it believes
will prevent such leaks, has not been tested with “actual tailings material.”
Exhibit 15 at 9. Further, a 2013 Earthworks report on copper porphyry mines in
the United States found that all 14 mines evaluated in the study experienced
“pipeline spills or other accidental releases” of mine pollution. Exhibit 4 at 4.
The Draft EIS therefore has not substantiated its implicit assumption that
discharges from pipelines will be minimal. The EIS should evaluate the risk of
such discharges and the potential impacts if the discharges do occur.
The Draft EIS fails to rationally evaluate Tintina’s reclamation plan, which
Tintina has claimed will avoid long-term pollution due to contamination in
groundwater in the mine workings and permanent aboveground tailings storage
at the project site. The reclamation plan is a major component of any mine
operating permit application, see MCA §§ 82-4-335(5)(c), 82-4-336, but the
Draft EIS either ignores entirely or fails to adequately address potential
environmental issues associated with Tintina’s proposed reclamation.
At the outset, Tintina’s reclamation plan does not comply with governing legal
requirements concerning postclosure monitoring. MCA § 82-4-336(13) requires
Section 2.2.8, Reclamation and Closure (Mine Years 16–19), of the EIS discusses
that a reclamation plan include “the requirements for postclosure monitoring of
the Reclamation Plan components, and states, “The reclamation plan requires
a tailings storage facility agreed to by a panel pursuant to 82-4-377.” The Draft
removal of all buildings and their foundations and surface facilities including the
EIS provides no indication that an independent panel has even been established,
portal pad, copper-enriched rock stockpile pad, PWP, CWP, plant site, and
let alone that it has reviewed the design ofthe CTF or other long-term storage
NCWR.” The Reclamation Plan is also discussed in Section 7 of the MOP
facilities and recommended monitoring. To comply with MCA §§ 82-4-336
Application (Tintina 2017a). Section 7.1 of the MOP Application states,
Hard Copy and 82-4-377, the reclamation plan must be amended to include findings and
Earth Justice
“Monitoring programs will continue during construction, operations, temporary
Letter
recommendations of an independent review panel with respect to all proposed
closure and in permanent closure until closure objectives have been met.” The
tailings storage facilities.
DEQ would require the Proponent to adhere to a Reclamation Plan, pursuant to §
The Draft EIS further ignores several practical issues with Tintina’s proposed
82-4-336, MCA, which states that all “disturbed lands must be reclaimed
reclamation plan. First, as discussed, Tintina’s plan for long-term storage of
consistent with the requirements and standards set forth in this section.”
tailings in the CTF does not adequately ensure that tailings and water that has
contacted tailings will not be discharged to the Sheep Creek watershed. The
See Consolidated Responses PD-1, PD-3, and PD-4.
Draft EIS does not account for the possibility of CTF containment failure, such
as through cement disintegration due to the presence of sulfide minerals in the
tailings, or through failure of the CTF embankment. The Draft EIS further does
not address the risk of seepage through the CTF liners, or estimate, according
to accepted methods, the number of defects expected to occur in the liners and
the rate of potential seepage through those defects. An analysis of these issues
is required for DEQ and the public to fully understand whether Tintina’s
reclamation plan will be adequate to ensure tailings waste stays in the tailings
waste facility over the long term·.
Finally, a great deal of discussion and public relation efforts have been made by
Tintina about their plans to encapsulate the proposed mine’s tailings with
cement, as well as backfilling portions of the underground workings with these
cemented paste tailings as part of the mine’s closure plans. What is not
Prepared for: The
adequately discussed by the company or within the dEIS is that this cementing
Montana Chapter Email
See Consolidated Responses PD-5 and FIN-1.
process is not a permanent fix. Over time, the cement paste will break down,
of Trout Unlimited
leaving the tailings and the underground workings susceptible to corrosion and
acidification as if nothing had been done in the first place. Again, it is not a
question of whether or not this will happen, but rather how soon and how
much. Since Tintina is not proposing to treat any water originating from the
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proposed project area after closure, it is very likely that Sheep Creek and the
Smith River would be faced with perpetual water quality contamination
problems or, more likely, that the State of Montana would be faced with
perpetual waste treatment costs.

Email

Liner tears were not considered in the analysis of the project (DEIS, 3.4-9). The
calculated seepage rates were therefore miniscule and have little effect on
groundwater quality, which is discussed below. Failing to consider liner tearts
and therefore subsequent higher discharge rates means the DEIS assumed
See Consolidated Response PD-4.
perfect operation and has not considered any contingencies beyond its
engineering working perfectly. The DEIS should consider the effect of a
substantial leak reaching the groundwater from various locations on the
minesite.

Email

Second, during closure, the proposal is to harden the upper layers with
additional cement paste, but the same concern manifests in that the cement will See Consolidated Response PD-5.
break down and any decreased permeability or sealing will be lost.

Email

Third, the surface of the CTF will be capped with an HDPE cover (DEIS, p3.452). The DEIS does not address the fact that HDPE liners break down so that in
See Consolidated Responses PD-4 and PD-5.
the future the liner will not prevent seepage from reaching the cemented tails,
which will have begun to break down, as described above.

Center for Science
Kendra Zamzow in Public
Email
Participation

The project proposes to mine copper ore that contains highly potential acid
generating (PAG) material. The resulting tailings waste will produce acid and
release metals. This will occur whether the tailings are stored dry (as dry stack
or paste tailings) or subaqueously (as traditional tailings slurry). Highly acidic
tailings can combust, but creating paste tails reduces the risk:
Paste based on sulphide-rich tailings can reduce the potential of the tailings to
produce ARD, as oxygen diffusion into the sulphides decrease due to the high See Consolidated Responses PD-2 and PD-5.
water content and reduced porosity. Uncemented backfill of pyrrhotite-rich
slimes at Brunswick Mine in New Brunswick resulted in self-combustion in the
upper surface, which resulted in ARD production for two decades that could
not be controlled. (MEND 2006)
To delay the onset of acid drainage, and presumably to prevent combustion,
cemented-paste tailings will be manufactured. Tailings will have water

BBC00589

3

Tom Myers

BBC00589

24

Tom Myers

BBC00589

BBC00830

February 2020

25

2
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Environmental
Information
Center,
EarthWorks,
American Rivers
Prepared for:
Montana Trout
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Environmental
Information
Center,
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American Rivers
Prepared for:
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removed through filter presses to create a paste consistency, after which cement
and fly ash or slag will be added to create “cemented-paste tailings.” The
material will be thin enough to pump while maintaining enough structure to
allow for additional lifts in the surface impoundment. As each lift is deposited,
oxygen diffusion to the lower lift(s) is impeded, slowing surface oxidation and
the onset of acid drainage. The material will be pumped to the double-lined
Cement Tailings Facility (CTF) every one to four weeks, and on off periods
will be pumped as cement backfill into underground tunnels.
While cemented tails backfill has been used for underground disposal, and
paste tailings disposed in surface facilities, cemented-paste tailings surface
disposal is a new concept which has not been attempted at any mine site.
Tailings at the Black Butte Project, with 18%-30% sulfide content, will be
extremely acidic, with a net neutralizing potential of -800 t CaCO3/1000t and
NP:AP of 0.01 (Tintina 2017 Appendix D Table 4-2). They essentially produce
acid immediately. To delay the onset of acid, the project proposes to mix the
tailings with binder (0.5% to 4% by weight). The mixture proposed is 50%
Portland cement and 50% slag (Tintina 2017 Appendix D Section 4.1), that is,
for a 4% binder paste tailings, 96% would be tailings, 2% would be cement,
and 2% would be slag. This reduces the sulfide content slightly, to 22% (DEIS
Appendix C).
However, the extreme acidity of the tailings poses serious issues that the
cement mixture does not alleviate. Cemented tailings can undergo external
attack – in which the surface oxidizes and forms acid – or internal attack – in
which sulfate attacks the cement. Both of these cause cement to disaggregate
and fall apart. While the sulfate in the cement could come from other sources,
the oxidation of sulfides in the PAG tailings will add a large amount of sulfate
to the cement and enhance its degradation. Portland cement is particularly
susceptible to internal sulfate attack (Alakangas et al. 2013; Tariq and Yanful
2013; Wu et al. 2018), and may not prevent reactivity even for underground
backfill: The underground cement content of 4 percent is not expected to
significantly offset the pyrite contents (DEIS 2019 Appendix A p6)
While the statement above was made with respect to why arsenic would likely
not migrate from the backfill – cement was not expected to raise pH enough to
mobilize it – it could also be construed as an indication that pyrite could
overcome any neutralization provided by the cement and release sulfuric acid
and metals. This seems to be at odds with the statement in the same document
that the cement binder would render the material inert.
The project expects slag material, which could be part of the cementing mix, to
mitigate internal attack:
The paste backfill test program indicated the 4% binder samples continued to
develop strength in the 28-56 day time period. If internal sulfide oxidation was
an issue, we would normally see the 28 day strength start to reduce in the 28-56
day time period. The addition of slag provides superior protection from sulfate
attack. (Tintina 2016 Section 9 p469)
The statement above refers to underground cemented tailings fill, proposed to
have 4% cement mix binder. Diffusion testing was conducted to represent
flooded backfilled tunnels by placing cemented paste tailings or a mixture of
cemented paste tailings and waste rock under saturated conditions to determine
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See Consolidated Response PD-5.

See Consolidated Response PD-5.
Binder addition is not solely meant to neutralize potential sulfide oxidation. In
order for sulfide oxidation to occur, there must be sufficient water and oxygen
present to react. The cemented tailings cylinders subjected to HCT and diffusion
tests showed far more disaggregation than what would be anticipated in a
backfilled stope or lift placed within the CTF. During diffusion testing, the pH
dropped from 8.89 to 7.15, and the acidity rose from -1 to 22 mg/L (while
alkalinity increased slightly from 7.8 to 9.4 mg/L) in the last two analyses
(Appendix D of the MOP Application; Tintina 2017a). Considering the degree of
disaggregation in the unsupported cylinder, this likely overestimates the
dissolution/leaching potential of the tailings. This test exposes additional reactive
surface area, overestimating the reaction and acid production potential of the
cemented tailings. The water quality prediction models used the laboratory data
to demonstrate compliance with non-degradation criteria. Like other HCT, this is
an aggressive treatment of samples (particularly when unsupported/confined) and
11 days of testing does not correlate directly to an equivalent length of time of
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oxidation rates. However, diffusion tests were only conducted for 11 days
(Tintina 2017 Appendix D Sec 4.1.2 and Table 4-3), not nearly long enough to
understand the rate of potential sulfate attack. In addition, deionized water was
used in the test and regularly refreshed (Tintina 2017 Appendix D Section
4.1.2). This approach would minimize the sulfate content of water in the
diffusion tests. Diffusion testing was terminated as pH sharply dropped and
acidity sharply rose in the cylinder of tailings with 4% binder, and there was a
trend of acidity increasing faster than alkalinity for tailings with waste rock and
a 4% binder (Tintina 2017 Appendix D Fig 4-1 and Subappendix D Table D-1).

field conditions.

While there are documents that suggest underground cement tailings backfill
with high sulfide content may maintain integrity for decades (Ouellet et al.
2006), there is very little long-term geochemistry information available on
surface or underground cemented paste tail reactivity.
A report titled “Paste Backfill Geochemistry - Environmental Effects of
Leaching and Weathering” [MEND 2006]….was to summarize the current
practice in geochemical characterization of uncemented and cemented paste
backfill based on a literature review and also on a survey of mines that were
known to use paste backfill. It was concluded that there was a lack of detailed
information at the mine sites as well as a lack of monitoring for evaluation of
former performance predictions…. It was also concluded that few studies have
been performed about the long-term effect on surface and groundwater quality
related to the use of paste backfill…..The situation regarding the lack of
information has not changed much up to this date despite the fact that backfill
from non-ferrous mines have the potential to generate contaminated drainage in
long term….(Alakangas et al. 2013)
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The testing methodology called for the solution to be refreshed to develop a
leaching profile. Although this does not provide constant exposure to sulfate in
the leach solution (which would increase within the solution until reaching an
equilibrium point), the use of deionized water is a more aggressive leaching
solution and provides a conservative estimate of leaching potential. Per DEQ’s
first deficiency review of the MOP Application, “ASTM-1308-08 (subsection
7.1) describes use of ‘demineralized water’as an appropriate option: ‘The
leachant can be selected with regard to the material being tested and the
information that is desired. Demineralized water, synthetic or actual groundwater,
or chemical solutions can be used.’ Prior to initiating these tests, Enviromin
consulted on this topic with WETLab (Western Environmental Testing
Laboratory, Sparks, Nevada), which is certified by the state of Nevada to conduct
diffusion testing with the intention of gathering geochemical data for mining
operations. WETLab conducted these tests for the Black Butte Copper Project.
Enviromin agreed to use deionized water based on feasibility of accessing and
shipping groundwater in a timely fashion, as well as the fact that all other tests
(static and HCTs) had been or were being conducted with deionized water. Use of
deionized water in all tests thus facilitates comparison of the data. It should be
noted that the weakly acidic and unbuffered quality of deionized water is a more
aggressive [leaching solution] than buffered groundwater. Enviromin’s decision
to use deionized water was therefore appropriate in estimating solute release
rates.” (DEQ 2016)
The sample of tailings with waste rock and a 4 percent binder (i.e., 4 percent plus
ROM) does not represent a scenario/facility proposed for the project. Per the
DEQ’s second deficiency review of the MOP Application (May 8, 2017),
“Enviromin does not believe that the 4 percent plus ROM sample is
representative of Tintina’s final designs for paste placement. These data were
thus not used in any of the modeling and they have been removed from the MOP
discussion to avoid further confusion.”
See Consolidated Responses PD-2 and PD-5.
The Alakangas et al. (2013) report also states, “In spite of the lack of information
on surface and groundwater monitoring from paste backfill, the impact of paste
technology on the environment is being advocated as an advantage (MEND,
2006).” Long-term, field-scale tests provide meaningful data, but until this
technology is implemented at other sites, case studies/investigations are limited.
Larger scale tests often necessitate the approval/permitting of the facilities that
are needed to establish the test area.
To meaningfully simulate the specific conditions of the Project site, the
components of the Project would need to be approved and implemented (i.e., it
would require a mill and paste plant, construction of an impoundment, placement
of cemented tailings to the surface, development of underground workings within
representative ore lithology and backfilling stopes, and monitoring/sampling
those facilities for a long period). The Proponent has noted the need to optimize
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…The difference between conditions in an underground mine and laboratory
the paste plant and cement/binder composition during operations, and perform
experiments complicate the interpretation of laboratory results ….The water
monitoring of contact water and oxidation within the mine during operations (see
contained within rock walls have different temperature and air quality from the Sections 3.3.2.5, 3.5.8, and 6 of the MOP Application; Tintina 2017a).
water used while paste production. These factors have been shown to interact.
Conditions may also change from the time of backfilling when the underground
voids are dry until they become flooded upon closure. The change in the
geochemical properties of the paste caused by these effects is not well known.
(Alakangas et al. 2013)
The extreme acidity of the waste material at the Black Butte Project strongly
suggests that samples should undergo pilot plant testing that would better
simulate real world conditions and for a much longer period of time.
Cemented-paste tailings placed in the CTF will have less binder (0.5% to 2%)
and react even faster.
A considerable amount of literature is coming out with regards to both
cemented-paste backfill and some literature more recently on paste tailings
surface disposal. No mine has ever used a technique that combines the two
methods, cemented-paste backfill and surface paste, into “cemented-paste
tailings” for surface disposal (Enviromin, 2018).
See Consolidated Response PD-2.
Although the MOP states that “feasibility level designs have been prepared for
the waste and water management facilities” (Tintina 2017 Appendix K
Summary), quite a bit of necessary ground work has not been conducted. In
short, they do not appear to have the information they need to actually build
and operate a cemented-paste facility.
Disposal of (un-cemented) paste tails in a surface facility is itself a new
technique, with only a handful of mines in the world employing the technology.
“On a global scale, surface paste disposal is very rare…. At the present time,
paste is relatively unproven compared to other methods of surface tailings
disposal”.1 [http://www.tailings.info/disposal/paste.htm Accessed April 28,
2019]
In 2006, there were three mines placing paste tailings on the surface: Myra
See Consolidated Response PD-2.
Falls, British Columbia; Bulyanhulu, Tanzania; and Kubaka, Russia. An
additional five mines in Canada and the US were intending to dispose of
tailings in this manner (MEND 2006). By 2013, surface paste disposal was
occurring at Snap Lake and was planned at Nunavik and NICO, all coldclimate Canadian locations (Alakangas et al. 2013). By 2015, the Nunavik mine
was in operation (Kam et al. 2015) and by 2017 the Siilinjarvi mine in Finland
began surface paste disposal (Fitton et al. 2018, Ruhanen et al. 2018, Vlot and
Riihimaki 2018). [See Table 1 in original comment letter]
Paste plant
The processes of thickening tails (with flocculant), adding cement, and adding
slag or fly ash are all separate processes subject to disruption from differences
in tailings mineralogy and differences in binder consistency. Simply
maintaining paste solids consistency, without the added complication of
See Consolidated Responses PD-2, PD-4, and PD-5.
cement, requires significant design work prior to starting up the plant, and may
require significant daily management (Ruhanen et al. 2018, Fitton et al. 2018,
www.tailings.info). At the Siilinjarvi Mine, they proceeded from a pilot plant
(2012) to a demonstration plant before adopting technology at full scale (2017).
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Slurry freezing in the feed and underflow lines, and water freezing in the cone
thickener were some of the issues that had to be resolved. At Neves Corvo
Mine, laboratory testing in 2000 was expanded to field tests in 2002-2005
before a pilot plant was built to test paste tailings with waste rock (Alakangas et
al. 2013).
There is no discussion or analysis in the Black Butte Project DEIS of the
complexities that may be involved with the paste plant, nor has any pilot plant
work has been conducted. At this stage, there should be significant progress
towards a paste plant design.
Tailings delivery system
The MOP states that tailings will be delivered as 79% solids (Tintina 2017
Section 3.6.8.11; Tintinta 2017 Appendix K Section 4.4) or 74% solids (Tintina
2017 Appendix K Subappendix E Table 1) as the optimum percent solids based
on cone slump tests (Tintina 2017 Appendix K-5). However, only paste
consistencies of 75%-85% were tested and only results from material with
79%-84% solids are shown (Tintina 2017 Appendix K-5C Tables 3-1, 3-6, 3See Consolidated Responses PD-4 and PD-5.
7).
Mines that currently have surface paste tailings disposal facilities appear to
thicken them to only 67-74% solids, not 79%. In underground mines, cemented
tailings thickened to 75%-85% have been used for backfill; however, delivery
is aided by gravity. Even so, plugging of the borehole or pipeline can be an
issue. The pumping and pipeline systems are an important piece of mine
operations, and the challenges are not seriously discussed in the DEIS or the
MOP.
Pumping and pipeline
Small scale laboratory testing generally does not provide good information on
tailings behavior in the field (Alakangas et al. 2013); it should be followed by
scaled up field or pilot testing. When the Siilinjarvi Mine switched recently
from traditional slurry tailings (45-48% solids) to paste (66-72% solids),
considerable work went into designing the tailings delivery system (Vlot et al.
2018). Initial testing determined that a centrifugal pump, the type used to
deliver slurry tailings, was ineffective. Thick paste required a positive
displacement (PD) pump. In two places, the Black Butte Project MOP notes the
high cost of PD pumps, mentioning they “significantly impact capital and
See Consolidated Responses PD-2 and PD-4.
operating costs” (Tintina 2017 Appendix K Section 3.2). While the MOP says
PD pumps are “often required” to transport cement tailings, they fall short of
saying they will use PD pumps; in the “preferred option” section, there is no
mention of pumps (Tintina 2017 Appendix K Section 3.2.4).
Plant operating conditions can lead to large changes in pumping behavior,
including higher discharge pressure (Vlot et al. 2018) (Table 2). Enough testing
has been done at Black Butte to know that rheology is expected to be sensitive
to water content, which can affect the pipeline pressure gradient (Tintina 2017
Appendix K Subappendix E Section 7). [See Table 2 in original comment
letter]
The required pumping pressure will increase with the percent solids. Too much
pressure when placing cement backfill in underground stopes can lead to
See Consolidated Response PD-4.
pipelines bursting.2 At Siilinjarvi Mine in Finland, the pump operating pressure
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to move tailings 3,000 m over a lift of 100 m (later reduced to 40 m) was
determined to be 5,400 kPa for 70% solids and 7,800 kPa for 72% solids was
7,800 kPa; they designed the pump pressure for 11,000 kPa (Vlot et al. 2018).
The Black Butte Project intends to pump 79% solids over 1,300 m with an 18
m vertical lift (Tintina 2017 Appendix K Subappendix E), which is roughly
similar to the operations in Finland. However, the Black Butte
pumping/pipeline system has unique issues due not only to the cement content,
not present in Siilinjarvi or any other surface tailings disposal operation, but
also to the intent to pump cemented tailings to both surface and underground
disposal sites. Tailings intended for the surface impoundment will contain less
cement binder (0.5%-2%) than the underground tailings (4%). The general idea
is to pump for some number of days to the CTF, and then for some number of
days to the underground tunnels. There is no discussion of the operational
challenges this could pose.
Since the pipelines will have cement material in them, they cannot just be shut
off. Pipelines need to be flushed, and the project anticipates using 5,000 gallons
of water to do this, likely on a weekly basis (Tintina 2017 Section 3.6.8.11).
For five or six months out of the year, they need to ensure that flushing does
not leave water in the pipeline where it can freeze and cause ruptures. This
means that in addition to optimizing the operating pressure for the pump and
pipeline system, they need to test design systems for water pressure and restart
pressure (Tintina 2017 Appendix K Subappendix E).
The MOP also notes that overland pipelines may be subject to internal and
external corrosion, leading to leaks or rupture (Tintina 2017 Appendix K
Subappendix E). An HDPE liner in the steel pipe is intended to stave off
corrosion. However, there have been no tests pumping actual tailings material.
“No corrosion information is available on the Black Butte tailings or process
water. However ….potentially acid generating sulfide minerals often lead to
corrosive slurry/water. The paste and water will be assumed to be corrosive to
carbon steel until proven otherwise by corrosion testing. A cased pipe may also
be subjected to corrosion of the metal forming the walls of the annulus and
spacers…” (Tintina 2017 Appendix K Subappendix E)
The pumping system needs to be chosen and tested with pipeline designs prior
to full scale operation, as the paste plant and tailings delivery system need to be
designed together for optimal function. A pilot plant should be set up to do the
testing.
The time it will take for cement to disaggregate under field conditions is not
known, as field tests have not been conducted. Kinetic lab testing indicates the
pH of tailings with 2% binder began dropping within 2 weeks, and was at pH
3.6 by week 4 (Tintina 2017 Appendix D Subappendix D Table D-2). Although
the MOP states that the kinetic humidity cell testing (HCT) represents very
aggressive conditions unlikely to be experienced in the actual facility, this
ignores the fact that there will likely be as little as 0.5% binder, which was not
tested, and that no testing was conducted on oxidation rates for a block or
cylinder of cement tailings exposed only to air. Additionally, when the CTF
surface is exposed to wetting and drying conditions (rain or melting snow
followed by a dry spell), this is similar to HCT conditions. Therefore, we
should assume, until or unless field conditions are simulated and show
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See Consolidated Responses PD-3 and PD-4.

See Consolidated Responses PD-2 and PD-5.
See response to Submittal ID BBC00830, Comment Number 4 for more
information about kinetic lab tests.
A test conducted with a block or cylinder of cement tailings exposed only to air
would not be representative of expected field conditions (wet and dry cycles).
According to Appendix N of the MOP Application (Tintina 2017a), “Tintina
proposes to place 0.5 to 2% cemented paste tailings in its surface CTF, and to
continuously collect and remove water from that impoundment. Importantly, the
observed disaggregation in the 2% HCT did not occur immediately, and the rate
of weathering in a HCT is recognized to be greater than in the field, particularly
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otherwise, that the kinetic tests do in fact represent the reactivity of the surface
placement of cemented-paste tailings. Tailings mixed with only 0.5% binder
could react similarly to raw tailings, which under HCT conditions went acidic
immediately (Tintina 2017 Appendix D Figure 4-1 and Subappendix D Table
D-2).

for the small, unconfined cylinder of paste cement with a high surface area to
mass ratio as was used in the HCTs. Therefore, in the CTF, each newly added lift
of cemented paste tailings will behave as a massive block of material with low
transmissivity, with a thin upper surface that will be exposed to some degree of
oxidation before being covered by fresh paste tails within 60 days of placement.
If material is covered in the manner described in the mine operation plan
(generally within a week but never more than 60 days), oxidation, acidity, and
leaching of metals would be limited to the immediate surface of the cemented
paste tailings. Any water interacting with oxidized tailings will subsequently
travel through the ramp and rock drain, where it will react with waste rock as it is
collected for treatment to meet water quality standards prior to discharge in the
infiltration galleries.”

Attempting to solve the problem by frequent addition of new lifts ignores
internal sulfate attack within the cement tailings. By adding cement the mining
company is balancing two opposing issues: creating a paste that is liquid
enough to pump, and creating a material that will set up like cement to slow
tailings and waste rock oxidation and resulting acid generation. However, they
are also balancing another set of opposing issues: cement takes time to set up,
and the tailings material is so acidic it doesn’t afford that time. Testing shows
that tailings with a 2% binder do not set up for 28 days; tailings with a 4%
binder set up in 4 days (Tintina 2017 Appendix K-5 Section 4.0). As noted
above, the 2% binder paste tailings go acid in as little as 2 weeks, and 4%
binder tailings within 3-5 weeks (Tintina 2017 Appendix D Subappendix D
Table D-2), with consequent metal release

See Consolidated Response PD-5.
See response to Submittal ID BBC00830, Comment Number 4 for more
information about kinetic lab tests. Additionally, the 2 percent binder cylinder
that is noted to “go acid in as little as two weeks,” is derived from testing that was
performed on a cylinder that already achieved “final set.” The same applies to the
4 percent binder cylinder, which was allowed to set up prior to testing. The
cylinders were not observed to produce acidic leachate, or be precluded from
setting up, due to premature oxidation during the curing time. HCT time is not
equivalent to real time.
See Consolidated Responses PD-2 and PD-5.
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The laboratory testing cited in Enviromin (2018) white paper was site-specific in
the sense that a small batch of tailings was produced from representative core
sections from the site. The cement/binder materials used to create the samples
were representative of what would be used in the Project (i.e., the materials were
sourced from Montana). Enviromin (2018) also explained, “the inclusion of
pozzolanic material, such as fly ash or slag, with the cement improves strength
A white paper written by Enviromin, the geochemistry firm contracted for the
and reduces negative risks of internal disaggregation due to recrystallization of
Black Butte Project, specifically says that “site-specific binders” need to be
sulfate minerals (also known as ‘sulfate attack‘). The benefits of this binary
researched to reduce sulfate attack (Enviromin 2018)– yet no site specific work
approach to binder mixing were confirmed by Yilmaz et al. (2015), who reported
has been done outside of some laboratory testing (Tintina 2017 Appendix K-5).
that cemented/paste-containing slag binders performed better, with respect to
The acidic paste tailings at Bulyanhulu developed sulfate salts on the surface,
consolidation, than paste with Portland cement alone or Portland cement with fly
which could then be flushed and produce sulfate-rich water during rain events
ash.”
(Alakangas et al. 2013). Is this a possibility with cemented-paste tails, and was
this considered when determining operations water quality?
There is potential for the surface tailings to oxidize and release some species
(including sulfate) within the lined facility. However, oxidation would likely only
occur on the surface where water would be routed to the WTP for treatment.
According to Alakangas (2013), “Monitoring of the water quality from the pilot
cells during two years showed that a cover system decreased the sulfide oxidation
compared to uncovered paste tailings. The pH decreased to 2 in uncovered
tailings, and in the covered tailings pH was retained above 6.5. The only indicator
of sulfide oxidation measured was pH.”
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The final CTF lift is to have 4% cement binder mixed into the tailings. The
HCT results show that the 4% binder mixed into the paste tailings and possibly
waste rock, would begin to go acidic in 3-5 weeks as noted above. Within this
period of time reclamation intended to isolate the cemented-paste tailings from
the environment would need to occur to limit oxidation: laying and welding the
geomembrane cover, adding 5 feet of fill, and revegetating 72 acres. However,
site reclamation is expected to take several years, and no progressive
reclamation of the CTF was mentioned in the DEIS. While the cement may
reduce hydraulic conductivity, laboratory testing clearly shows that the material
will be reactive subaerially.
This becomes an issue if there are interruptions in tailings delivery (e.g.
mechanical breakdowns, pipeline rupture). It also becomes an issue if there is
temporary closure, where the 4% cemented-paste tailings lift is not put in place
in a timely fashion, or is put in place but left exposed to air due to reluctance to
place reclamation cover and fill over the surface disposal site. Similarly,
disaggregation could occur in the cemented layers in the tunnels during
temporary closure due to reluctance to flood underground workings.
This also changes the expected water quality; constituent concentrations were
modeled using HCT data from weeks 0-4 of the 4% binder cement tails. It was
after week 4 that the pH dropped and metal concentrations increased (Tintina
2017 Appendix D Subappendix D Table D-2 and D-3).
How tailings settle is affected by plant operations, including changes in ore
mineralogy, and mill and pipeline upsets. Tailings beaches are affected by how
tailings are discharged and the duration of discharge. Discharging from
multiple spigots provides a more uniform beach than end of pipe discharge, but
spigots can clog in cold environments. At the Musselwhite Mine (Ontario), the
deposition point was moved closer to the thickener site during freezing
conditions to minimize clogging (Kam et al. 2015). At Black Butte, the pipeline
will extend the entire length of the CTF before depositing, which may
substantially increase the risk of clogging; there was no discussion on potential
for freezing or clogging.
Uncemented paste tailing operations in cold climates are expected to need to
shift discharge locations more frequently than slurry tailings operations to
avoid exaggerated mounds near discharge points in freezing conditions
(Journeaux 2012). Undulations and depressions in the slope may affect the
extent to which water pools on the surface or is directed against perimeter
berms. These add more operational complexity not discussed in the DEIS.
At Siilinjarvi, the beach slope ranged from 6% (near the discharge) to 1.6% (at
runout) with tailings percent solids of 66-68% (Fitton et al. 2018) (Figure 1).
Bulyanhulu had a reported 7.4% slope, one of the highest in the reported
literature in 2013 (Alakangas et al. 2013). Both mines used the method of
discharging from a central tower. In general at paste tailings disposal facilities
slopes are 2% to 4%, with laboratory results suggesting they may go as high as
10%.4
The MOP expects an even, gentle slope of 0.5% to 2% (Tintina 2017 Figure
3.33 and 3.34) at the Black Butte Project through “selective spigot placement”
(Tintina 2017 Section 3.6.8.11) which is not defined other than it appears to be
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See Consolidated Response PD-5.
See Submittal ID BBC00830, Comment Number 14 for more information about
HCT data.
Section 7.1.2 of the MOP Application (Tintina 2017a) explains that temporary
suspension/closure conditions would not persist; the operator would implement
final closure actions after 1 year. “When a temporary closure has continued for
one year, Tintina will start implementing the permanent closure plan outlined in
Section 7.1.3, below. Tintina will continue mine dewatering and the WTP
operations (i.e., water treatment and brine generation and proper disposal) as they
prepare to close the underground mine, draw down water levels in the PWP and
implement the permanent closure plan as described below in Section 7.1.3.”
Additionally, after the placement of a cushion rock layer and HDPE liner, there
should be minimal seepage into the CTF. Any seepage within the tailings mass
would still be contained by the double HDPE liner foundation and collected by
the CTF sump. The placement of fill, soil, and vegetation would then follow;
however, the primary sealing step would have already been completed.

See Consolidated Response PD-4.
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designed to discharge from the perimeter. Meteoric and bleed water are
anticipated to flow towards the sump at the north end of the facility (Figure 2).
An imperfect installment or leaks in the liner would release much more
contamination. The CTF basin as proposed would be built partly below the
level of the water table. If groundwater entered the CTF through tears,
abrasion, or degradation of the bottom liner over time, the tailings and waste
rock material would be exposed to the fluctuations of a water table rising and
falling seasonally. These are conditions that are similar to laboratory HCT
conditions, and could result in metal release within a matter of weeks (Table 3).
[See Table 3 in original comment letter]
The CTF cover will include a final lift of 4% cemented-paste tailings, a
geomembrane cover, and 5 feet of fill topped with vegetation. In addition to the
risk of imperfect installment, leading to unanticipated higher seepage into the
basin or foundation drains, there are additional ways in which geomembrane
covers could be compromised. The MOP mentions in passing the potential for
ice damage to covers or liners. There is also mention that geomembranes are
susceptible to thermal degradation (Tintina 2017 Section 3.5.6), but no mention
of the potential damage due to wildfire. Increasing risk from wildfire may
occur as climate change drives hotter summers with potentially longer periods
between rain events, depending on location. This may be a risk for the cover,
which will need to last in perpetuity, particularly if subsidence, erosion, or
human activity decreases the depth from surface to cover.
An additional risk occurs if cement degrades. If it degrades after placing the
cover, the fill layer covering the CTF is likely to slump or subside, potentially
tearing the cover. If this occurs, meteoric water will enter and flush through the
waste material, exiting out the foundation drain or entering groundwater. A
CTF saturated with water would have a higher rate of seepage in even an intact
bottom liner, roughly ten times the rate of an unsaturated CTF.
A related risk is damage from human activity, particularly if subsidence or
erosion has already compromised the liner or decreased the fill depth above the
cover. The DEIS has no discussion of post-closure institutional controls, or
potential complications of placing institutional controls on private land.
Given that waste will be highly acid generating with or without cement,
regulators should consider the CTF as if it were an uncemented paste surface
disposal facility, and until there is longer term diffusion testing or field testing,
MDEQ should more seriously consider the risks of cemented-paste tailings as
underground backfill when sulfide content is this high.
The original design for the WTP appeared to be undersized, intended to treat
510 gpm (Tintina 2016). The size has been increased, to treat 588 gpm, but this
is still based on an annual average flow (Table 4). The mine site and treatment
plant design need to ensure that there is room to treat or contain additional
water should mining hit an area with high hydraulic conductivity, which would
increase the flow rate and volume of dewatering water, potentially to as high as
2,000 gpm (Myers 2019). Dewatering water makes up 90% of the anticipated
inflow to the water treatment plant; an unanticipated sustained increase above
the average annual flow, or a very high short term increase would overwhelm
the WTP and storage systems.
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See Consolidated Response PD-4.

See Consolidated Responses PD-3, PD-4, and PD-5.

See Consolidated Response PD-5.
The EIS does not predict that the CTF would be highly acid generating.
See Consolidated Response WAT-1 for information about the assumptions in the
hydrogeological model and more information about the RO treatment system.
The Project is proposed to use RO to treat water. RO treatment is known to scale
well by simply adding more units, and the Proponent proposes they would have a
back-up unit available to treat up to 750 gpm (see Section 1 of the MOP
Application; Tintina 2017a). If there is a need to treat additional water, it should
be evident with enough time to secure additional units given the proposed
monitoring protocols.
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The DEIS notes that if additional capacity is needed, the 250 gpm construction
WTP will be on hand, and the company can simply buy more equipment.
However, systems do not always scale up smoothly.
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Near-surface lithologies Ynl Ex and Tgd were tested for potential to leach
contaminants. Tgd is unlikely to go acidic, but Ynl Ex is more complicated
(Maest 2019) and did leach selenium in the first four weeks of testing (DEIS
p3.6-14 and Appendix D). This should not be discounted. As construction
material undergoes repeated wetting and drying cycles, selenium could
continue to leach with each cycle. About 2 million cubic yards of Ynl Ex is
expected to be used in construction (DEIS p3.6.-17).
One lithology remained untested. This was labeled Yne and was described as
material that might be used in construction (Figure 3) and is he Neihart
Quartzite. Lithology Yne is no longer mentioned in the MOP (Tintina 2017
Appendix D) or the DEIS. No valid testing for metal leaching has been
conducted on the Yne material.
...
If mining is no longer expected to encounter this lithology, this should be
stated. If Yne will be encountered, the expected disposition of the waste rock
should be stated (e.g. whether it goes to the CTF or is used in construction) and
geochemical testing appropriate to understand the environmental impact of the
end use should be conducted.

Section 3.6, Geology and Geochemistry, of the EIS discusses the Neihart
Quartzite lithology, labeled as Yne on Figure 3.6-3. Figure 3.6-3 shows that Yne
is unlikely to be encountered during construction of the mine workings. It is
estimated to represent less than 1 percent of the total waste rock units. Due to its
close proximity to the mine workings, it was discussed in the geochemical
characterization in Appendix D of the MOP Application (Tintina 2017a).
As stated in Section 3.4.2.6 of the MOP Application (Tintina 2017a), “Excavated
granodiorite will be used to construct the sub-grade bedding layer below the CTF
HDPE liner system, while excavated granodiorite (Tgd), excavated Ynl Ex,
and/or preproduction waste rock will be utilized to construct the sub-grade
bedding layer above the CTF HDPE liner system.” The Ynl Ex material would
potentially be used as sub-grade bedding only above the CTF liner system,
meaning that any water interacting with this rock would be contained in the
facility prior to being collected in the CTF sump and pumped to the treatment
facility. See additional information regarding this clarification in the responses to
Submittal ID BBC00933 (Comment Number 17) and Submittal ID BBC00933
(Comment Number 18), as well as information about the potential for seepage
from the Ynl Ex as construction material.

In a 2012 study, 14 of the 16 operating copper mines in the US experienced
pipeline spills or accidental releases; the other two mines were not surveyed
(Gestring 2012). Twelve of these had pipeline or other accidental release
failures that occurred between 2007 and 2012. All 14 had impacts on surface
and/or groundwater quality. There is a high likelihood that spills and leaks will
happen at every mine site; the only question is the extent of the damage. This
emphasizes the need for backup systems, secondary containment, shut off
valves, and other mitigation measures.
It also emphasizes the importance of understanding – before operations begin –
See Consolidated Responses PD-2, PD-3, and PD-5.
the complex tailings disposal system proposed at this site. Without robust
testing of the components that will be required to manufacture and pump
cemented-paste tailings, preferably in a pilot plant, there may be a higher risk
of pipeline ruptures. There may also be long delays if equipment – not
thoroughly vetted ahead of time – needs to be replaced or requires unexpected
long periods of maintenance. Extended periods of down time would prevent the
regular laying down of new cemented-paste tailings at the CTF and
underground workings required to prevent cement disaggregation and the
release of acid drainage.
The proponents of the Black Butte Project would take highly acid-producing
waste material and, using a disposal system which is not used at any other
mine, place the disposal facility partly below the level of the water table,
relying entirely on geomembranes to prevent highly contaminated water from See Consolidated Responses PD-2, PD-5, and ALT-4
moving into groundwater and streams in perpetuity. The development and use
of a surface cemented-paste tailings system as a disposal concept is one that is
worthy of further investigation, but for the first attempt to be under these
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conditions is foolhardy.
Neither does the failure of the proponent to do necessary groundwork for the
development of the paste tailings manufacturing and delivery system inspire
confidence. Pilot scale testing should be done to better understand the
components that would need to go into a surface cemented-paste tailings
facility and the operational limits of the tailings delivery system, but in the end
the overall concept of placing highly acidic tailings in the CTF should be
reconsidered. Consideration should be given to adding 4% cement binder to
surface-disposed tailings to allow them to set up more quickly. The alternative
to depyritize the tailings should be reconsidered. Additionally, further work is
required to understand the long-term leaching potential of underground
cemented-paste tailings backfill using tailings with this high of a sulfide
content.
The Project would use a flotation process to recover and upgrade copper values to
produce a saleable copper concentrate. The generalized flotation circuit
description for the Project is described in Section 3.3.2.4 of the MOP Application
(Tintina 2017a) and is also illustrated on Figure 3.8 (Simplified Process
Flowsheet Showing Key Unit Operations) in the MOP Application. The
generalized process flow sheet (plant) is described in the Executive Summary of
the EIS on page ES-4 in Section 5.2, Proposed Action, and in Section 2.2.3,
Operations (Mine Years 3–15), of the EIS, on page 2-10.
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The present Mine Operating Permit Application (MOP) calls for both rougher
and cleaner flotation (Tintina 2017, Figure 3.10). The cleaner flotation circuit is
essentially producing a high-sulfur tailings – i.e. a pyrite separation circuit. I
was not able to determine the sulfur concentration in the rougher circuit tailings
(underflow) from any of the documents associated with the DEIS or the MOP.
A similar situation exists for the underflow for the 1st and 2nd cleaner circuits.
This information is certainly available in the reports on the metallurgical testing
for the mine, but is not available in the EIS or supporting documents.
Are the rougher tailings non-acid generating?
Why aren’t the 1st and 2nd cleaner tailings thickened separately and diverted to
the backfill plant?
These are important questions that are not addressed in the DEIS.

The flotation process acts as a pyrite separation circuit by depressing the pyrite
over chalcopyrite recovery. The flotation process would remove approximately
10 percent of the sulfide mass as part of the final concentrate, which would
include a makeup of chalcopyrite/chalcocite/tennantite/pyrite. The remaining
pyrite would report to the tailings streams. By distribution, the final tailings
stream would contain approximately 87 percent of the iron in the final tailings
stream, while recovering 13 percent to the concentrate. If all copper losses to the
final tailings are assumed to be associated with 100 percent chalcopyrite
composition, then almost 98 percent of the iron in the tailings stream can be
associated with iron sulfides. The reality is that both the iron and sulfur content
would drop only slightly from the actual feed grades from the mass loss
associated with the final concentrate. Therefore the tailings sulfur content is
actually not being concentrated, as it would be lower than the original feed
valves.
Sulfide tailings, especially pyrite, are subject to sulfide oxidation and therefore
“acid generating.” This is limited by the oxidation rate of the sulfides when
saturated by water; hence it is slow when first depositing the tailings, as the
oxygen is limited to dissolved oxygen content in water. It is also slow under high
pH conditions, as those found when exiting the circuit. Adding cement to the
tailings would also limit the ability for oxidation to occur.
The second cleaner tailings report back to Cleaner 1, so only the cleaner
scavenger tails exit the process. While this stream would have a higher iron and
sulfur content, the mass is approximately 19 percent, compared to approximately
71 percent for the rougher tails. Separately thickening the cleaner tailings streams
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would complicate the circuit design adding additional capital and operating cost
aspects and would likely not have much of a material effect to the final process.
For example, rougher tailings assayed at approximately 21.6 percent iron and
27.3 percent sulfur compared to the final tailings (23.2 percent iron, 28.9 percent
sulfur).
Section 2.2.8, Reclamation and Closure (Mine Years 16–19), of the EIS discusses
Reclamation Plan
the reclamation plan components, and states, “The reclamation plan requires
There is no reclamation plan included in the supporting documents in the DEIS.
removal of all buildings and their foundations and surface facilities including the
A reclamation plan is important because provides a space in which to develop a
portal pad, copper-enriched rock stockpile pad, PWP, CWP, plant site, and
logical closure plan. It appears from the DEIS that there is an assumption that
NCWR.” The Reclamation Plan is also discussed in Section 7 of the MOP
this facility will just be decommissioned and then abandoned. This clearly
Application (Tintina 2017a). Section 7.1 of the MOP Application states,
cannot be the case, yet there is no discussion in the DEIS of long-term closure
“Monitoring programs will continue during construction, operations, temporary
management, including water treatment, long-term monitoring and
closure and in permanent closure until closure objectives have been met.” The
maintenance, and the costs associated with these activities.
DEQ would require the Proponent to adhere to a Reclamation Plan, pursuant to §
Recommendation: A reclamation plan and associated cost analysis should be
82-4-336, MCA, which states that all “disturbed lands must be reclaimed
included in the DEIS.
consistent with the requirements and standard set forth in this section.”
A high-level Failure Modes and Effects Analysis (FMEA) is presented as
Appendix R of the MOP (Tintina Montana, 2017). The FMEA primarily
examines physical failure scenarios (overfilling, embankment failure,
inadequate or no liner) and concludes that with mitigation, all failure scenarios
are reduced to low or very low risk, as shown in Figures 2 – 12 of Appendix R
(green or blue areas in the schematic probability vs. consequence plots). In
general, the probabilities decrease with mitigation, but the consequences do
not. The summary in Table 5 does not always match the rosier Figures.
Specifically, the failure to collect contact water or leakage and the failure to
trap sediments probability after mitigation in Table 5 are labeled “Infrequent,”
but in Figure 9 they are shown as having lower probability (remote or unlikely).
One of these is incorrect.
The FMEA does not examine any failure scenarios as a modeling exercise. The
predicted pH and concentrations in CTF leachate and the Process Water Pond
See Consolidated Responses PD-1 and PD-3.
(PWP) during Year 6 of mining are shown in Table 2. Both waters are
predicted to be acidic, and concentrations of the constituents shown in Table 2
exceed Montana groundwater or surface water standards (or both for copper,
nickel, and lead), often by many times, especially for the CTF. If the liners do
fail during mining, or the facilities overtop, or capture is not complete, the
contaminants could be transported to shallow groundwater and to Sheep Creek
via Coon Creek or Brush Creek. The mitigated consequences for all PWP
failure scenarios are Critical or Catastrophic (see Table 5, App. R), indicating
that failure of this facility presents a high environmental risk. Mitigated
consequences for overfilling and discharge of the CTF also remain
Catastrophic. Because of the high risk, a modeling scenario should be
completed for the Final EIS that examines overtopping and leakage without
capture for the CTF and the WP facilities. The scenario would assume leakage
of PWP and CTP water with the concentrations in Table 2 and the effects on
groundwater and surface water quality.
The two units tested for construction fill were Ynl Ex and Tgd. Ynl Ex is only Appendix D-1 (Enviromin 2017c) of the MOP Application (Tintina 2017a) states
defined as near-surface Lower Newland Formation (elsewhere it is described as that the shallow, weathered, highly-fractured, and oxidized near-surface bedrock
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a shale), and Tgd is described as near-surface granodiorite intrusions (MOP,
App. D-1, Table 2-1). Static results from the Tgd suggest that is is non-PAG.
All construction materials are assumed to be non-PAG and to leach low
concentrations of metals and other contaminants (MOP, App. D-1). However,
many of the Ynl Ex samples have %S values >1 (Figure 2-1 in MOP App. D1). As with the waste rock units, the HCTs are composites, and the only
leachate information is from the single HCTs. No information is given on the
distribution of materials in the HCTs, and no static tests were conducted on the
composites. Therefore, it is not known if more reactive areas are present in the
Ynl Ex unit that would potentially leach higher concentrations. Even with the
compositing, the one HCT for Ynl Ex had peaks in arsenic and selenium in the
early weeks of testing. Selenium concentrations exceeded Montana surface
water quality standards, and arsenic concentrations were 6 μg/L (groundwater
standard is 10 μg/L).
No mineralogy was performed on the construction fill materials. The NAG pH
values are unusually high (many are pH 10-11; see Table 303 in MOP App. D1), but this is not discussed in the text. An explanation should be provided.

zones of the Lower Newland Formation (Ynl Ex) and sill-form granodiorite
intrusive rocks (Tgd) would be excavated and used for sub-grade bedding under
lined facilities. The appendix states that the Tgd exhibited no acid generation or
metal release during kinetic HCTs. Section 3.4.2.3 of the MOP Application also
states that the upper 20 meters of the Ynl formation is oxidized, deeply
weathered, and leached, and that HCT results indicate that the material is unlikely
to generate acid. Although Ynl rock released low concentrations of selenium
(exceeding surface water standards) in the early weeks of testing, HCT testing
time is not equivalent to real time.
As explained in Appendix D-1 of the MOP Application, “Representative subsets
of the Tgd and Ynl Ex samples were selected for environmental geochemical
testing through analysis of static multi-element geochemical data. Subsamples
were identified to represent the mean concentrations of 10 select elements
exhibited by the larger pool of available data for each lithotype using a method
based on Runnells et al. (1997).” Information regarding mineralogy is provided in
Appendix D-1 and appendices therein, particularly with regard to acid base
accounting, asbestiform minerals, and analysis of kinetic testing residues.
The range of sulfur concentrations in Figure 2-1 of Appendix D-1 (as referenced
by the comment) show that although some samples of Ynl Ex contained
>1 percent sulfur, the average sulfur content for all Ynl Ex samples was
0.59 percent. Appendix D-1 further states, “The kinetic HCT of Ynl Ex remained
consistent with the static geochemistry results. This representative composite is
primarily comprised of samples with very low sulfur content, but also included a
few samples with higher sulfur content (as confirmed by ABA).” Within
Appendix D-1 of the MOP Application, Table A2 of sub-Appendix A presents a
complete list of samples selected for analysis, along with multi-element data and
averages by rock unit. Sampling locations are shown in Figures 1-1 and 1-2.
The relatively high NAG pH values (approximately 10 to 11 s.u.) that were
observed in both the Tgd and Ynl Ex samples do not seem unusual when
considering the available neutralizing potential that was consistently measured in
these rock units. The neutralizing potential exceeded acid potential in each Ynl
Ex sample, even those with relatively elevated sulfur content. The net alkaline
nature of this unit was further demonstrated through kinetic testing. For the Ynl
Ex, “alkalinity was detected in all weekly extracts and concentrations ranged
from 34 (week 34) to 109 (week 0) mg CaCO3 equivalents/L. Maximum
available alkalinity in the Ynl Ex sample was 199,000 mg/kg, but only 891.07 mg
CaCO3/kg was consumed (0.45 percent of total) during the HCT.” “Acidity was
not detected in any weekly extract.” (Enviromin 2017c)
Regarding the potential for contaminant leaching, the kinetic testing of Ynl Ex
released concentrations of selenium in weeks 0 through 4 (0.005 to 0.011 mg/L)
that met or exceeded the surface water standard (0.005 mg/L), but not the
groundwater standard (0.05 mg/L). Appendix D-1 of the MOP Application
further states: “Early exceedances of selenium surface water standards were
followed by declining concentrations that were eventually below the method

February 2020

8-123

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

Source

Comment

Response
detection limit, which suggests that elevated selenium release is linked to
weathering of freshly exposed surfaces, and not long-term leaching potential.”
Although the arsenic concentrations measured for Ynl Ex leachate increased
slightly during Weeks 1 and 2, the measured leachate concentrations did not
exceed any water quality standards.
As stated in Section 3.4.2.6 of the MOP Application, “Excavated granodiorite
will be used to construct the sub-grade bedding layer below the CTF HDPE liner
system, while excavated granodiorite (Tgd), excavated Ynl Ex, and/or
preproduction waste rock will be utilized to construct the sub-grade bedding layer
above the CTF HDPE liner system.” With the Ynl Ex material being used only
above the CTF liner system, any water interacting with this rock would be
contained in the facility prior to being collected in the CTF sump and pumped to
the treatment facility. See additional information regarding this clarification in
the response to Submittal ID BBC00933, Comment Number 18.
As stated in Section 3.6.8.3 of the MOP Application, "The embankment material
is expected to consist of fresh to moderately weathered Ynl Ex and Tgd rock fill
and will be placed and compacted to 95% Modified Proctor laboratory density as
described in Section 3.4.2.1.” The MOP Application, Section 4.3.3 further states,
“Tintina proposes to construct embankments for multiple facilities using nearsurface rock to be excavated from highly weathered and oxidized surface
exposures of Ynl Ex and Tgd. Infiltration of precipitation and snowmelt through
embankment construction materials derived from near-surface materials has the
potential to affect downgradient water. Compliance with non-degradation criteria
was evaluated for operations at all facilities and in closure for the CTF. The
relative magnitude of any discharge to groundwater beneath constructed
embankments depends on the rate of infiltration and the quality of consequent
seepage. The acid generation and metal release potential of the near surface Ynl
Ex and Tgd has shown to be low using static and kinetic test methods.”
The potential for seepage through embankments was described in MOP
Application, Section 4.3.3.1: “The HELP model estimates very low percolation
rates through the CTF, WRS, PWP, and CWP embankments and the mill and
WRS pads. Predicted values range from 0.01 to 0.11 gpm (0.03 to 0.42 Lpm) for
the different facilities. The highest modeled percolation rate results of 0.11 gpm
(0.42 Lpm) were for the CTF and the mill pad embankments whereas the lowest
modeled percolation rate (0.009 gpm; 0.034 L/min.) is associated with the CWP
embankment (2017c). The modeled percolation rate associated with the PWP
embankment is 0.07 gpm (0.27 Lpm). When the modeled percolation results for
each facility are reported as a flow per unit area (gpm/square foot), they range
from 2 x 10-6 to 3 x 10-6 gpm/ft2. These very low modeled embankment seepage
percolation rates indicates that embankment seepage will not significantly impact
the regional groundwater system. There is therefore no need for the embankment
seepage to be considered further as it is a non-issue.”

BBC00884

February 2020

4

Scott Bosse

American Rivers

Email

Tintina’s plan to keep the cemented mine tailings and toxic waste in place for
decades is experimental and unproven. As Zamzow points out in her critique of See Consolidated Responses PD-1, PD-2, PD-3, PD-4, and PD-5.
the DEIS:

8-124

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

BBC00884

8

Scott Bosse

34_Combined

1

Bruce
Thompson

February 2020

American Rivers

Source

Comment

Response

“While cement tails backfill has been used or underground disposal, cementpaste tailings surface disposal is a new concept which has not been attempted at
any mine site.”
Neither Tintina nor the DEQ provided evidence that it will work, particularly
over the long-term and after the mine site has been abandoned. The DEIS
assumes that the double-liner underlying the mine tailings will be installed
perfectly, perform exactly as designed, never tear, and therefore not leak any
acid mine drainage. Rather than make these overly optimistic assumptions, the
DEIS should evaluate what will happen when the cement in the tailings is
dissolved by acid, which is inevitable due to the fact that the tailings from the
Black Butte Project would have a 26% sulfide content, which is extremely
acidic.
In his critique of the DEIS, geophysicist Dave Chambers of the Center for
Science in Public Participation states:
“The cement tailings facility will remain cement for only a short time. After the
acid in the tailings neutralizes/dissolves the cement, the cement tailings facility
must become either a dry drained tailings storage facility (TSF), or a wet TSF.
There is no discussion of how this facility will be managed when degradation
of the cement in the TSF happens.”
In his critique of the DEIS, hydrologist Tom Myers states:
“Failing to consider liner defects and therefore subsequent higher discharge
rates means the DEIS assumed perfect operation and has not considered any
contingencies beyond its engineering working perfectly. The DEIS should
consider the effect of a substantial leak reaching the groundwater from various
locations on the mine site.”
In the section entitled “Issues Considered but Not Studied in Detail” on page I13, the DEIS states, “No Wild and Scenic Rivers would be affected by any of
the alternatives.” While this statement is factually correct, there are two
waterways – the public lands reaches of Tenderfoot Creek and the Smith River
– that have been found to be “eligible” for Wild and Scenic designation by the
Helena – Lewis and Clark National Forest (the Forest). Under the Wild and
Scenic Rivers Act, no federal agency may issue permits for any projects or
Email
activities that would degrade the free-flowing character, water quality and
outstandingly remarkable values (ORVs) that exist on these two waterways. On
the Smith River, these ORVs include scenery, recreation (especially fishing),
geology, wildlife and cultural. On Tenderfoot Creek, ORVs include scenery,
recreation and fisheries. The DEIS should include a discussion on how the
Black Butte Copper Project might adversely impact water quality and ORVs on
these two Wild and Scenic eligible waterways, especially if acid mine drainage
and other pollutants enter Sheep Creek.
Despite Sandfire’s assurances to the contrary, we all know that long term
attempts to contain toxic waste from the operation are at-best well meaning, but
not guaranteed-- and given the worldwide track record of the mining industry,
likely doomed to failure before even begun. I think little or no weight should be
Spreadsheet
attributed to “new methods” until there has been a lengthy trial period looking
at durability, potential effects of “unexpected” catastrophic events (eg.
earthquakes, forest fires, flooding), and taking into account the impact on the
micro-environment of the excavation of so much surface area in the creation of

8-125

Section 3.5, Surface Water Hydrology, of the EIS explains that impacts on
surface water quantity in Sheep Creek are expected to be minor, and therefore
potential impacts on water quantity in the Smith River would be negligible.
Additionally, because adverse impacts on Sheep Creek water quality due to the
Proposed Action are not predicted, no impacts on the Smith River are anticipated.
Because the Smith River is not expected to be affected, no “eligible” Wild and
Scenic Rivers would be affected. On the Smith River, there would be no effects
to the following outstandingly remarkable values (ORVs): scenery, recreation,
geology, wildlife, and cultural. Portions of Tenderfoot Creek are also listed as
eligible for Wild and Scenic River designation, but this river would not be
affected by the Project as it is located about 15 miles north of the Project area and
is not connected to Sheep Creek. As such, no eligible Wild and Scenic Rivers
would be affected.

See Consolidated Responses PD-2 and PD-3.
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the holding system. Also, the size of the holding areas would need to be
immense to handle the amount of tailings from such a large operation as could
eventually develop.
Socioeconomics

PM1-05

4

Curtis
Thompson

Public
Meeting
Transcript

PM1-09

2

Larry Antonich

Public
Meeting
Transcript

PM1-10

2

Roger Peffer

Public
Meeting
Transcript

PM2-03

1

Jeannette Blank

Public
Meeting
Transcript

PM2-03

3

Jeannette Blank

Public
Meeting
Transcript

February 2020

The Draft Environmental Impact Statement fails to address the significant
adverse economic impact which will occur as a result of contamination. Even
the town of White Sulphur Springs enjoys significant economic benefits from
recreation involving the Smith River. When the company is gone and the
leakage is polluting the Smith River, that community, as well as others, will
suffer the loss of significant activity, economic activity, because people do not
pay to float in toxic water.

DEQ does not predict contamination/pollution of the Sheep Creek or any other
surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
the EIS. Process water discharged to surface waters via the UIG would be treated
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.
Noise is addressed in Section 3.11, Noise, of the EIS, which includes assessment
of impact on nearby receptors, including the Little Moose Subdivision. Noise
To summarize, the EIS addressing noise is incomplete, inaccurate, and severely
associated with the construction phase of the Project would be audible for several
impacts the quality of life at the subdivision and also devalues the property
miles around the Project area. Noise associated with the operations phase of the
substantially. Contributing to the noise not addressed in my comment is the
Project would be equivalent to background sound levels and only occasionally
armada of very large trucks hauling continuously.
audible within 1 to 2 miles of the Project area. See Section 3.11.3.2, Proposed
Action, of the EIS.
Recreation and use of the Smith River are addressed in Section 3.7, Land Use and
Recreation, and Section 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic
resources are addressed in Section 3.9, Socioeconomics, of the EIS.
They say that about 220 good-paying mining jobs will come from this mine.
How many jobs will be lost from the people that guide float trips down the
Missouri River? Down the Smith River? They’re going to be trashed, basically. DEQ does not predict contamination/pollution of the Sheep Creek or any other
People won’t float it. And then the other thing you have to look at is the farms surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
and ranches. What’s the economic impact there when the spill occurs? We have Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
to consider all these things. They’re looking at short-term gains versus longthe EIS. Process water discharged to surface waters via the UIG would be treated
term detriments. The long-term detriments outweigh those short-term gains.
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.
I kind of glanced through the EIS, and the areas I see -- that I would like to see
more work done on this that I see lacking are related to connected actions. So
there’s kind of three areas of connected actions. One I would say, and this is
probably the lesser of the three, although very important, is assessment of the
current infrastructure in White Sulphur to be able to realistically handle the
The provisions of the Montana Hard Rock Mining Impact Act, as referenced in
major uptick in the number of people that will be there, the number of
Section 3.9, Socioeconomics, of the EIS, are intended to mitigate fiscal impacts
additional housing and supported services, all the way leading up to water
of a hard rock mineral development and assist affected local governments in
rights, what their waste -- all of their systems are going to be able to handle;
preparing for, and mitigating, area worker influx, infrastructure needs, and fiscal
and whether those local agencies and governments can handle the major influx
and economic impacts.
that’s going to be happening in that town. We’ve seen that boom-bust cycle
happening across small towns where natural resources extractions happen. So
that’s a major impact to those towns. And some of it’s beneficial, but, at the
same time, when they’re not prepared to handle that, that’s where a lot of
unforeseen impacts occur.
And then coming back kind of to this community of Livingston and also
Townsend, I feel like the transportation section is woefully underdeveloped.
See the response to Submittal ID HC-040, Comment Number 3.
There’s no detailed route maps of where these trucks would go to in these
towns. Here in Livingston in particular, I know I did see it talked about going
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down Park Street and down to the east end of town. That goes by our hospital. I
would want to know how this is going to affect the rail traffic. Are we going to
get held up on the south end of town longer and more often? Do we anticipate
that there’s going to be more train traffic in the middle of the night that’s going
to keep a lot of us up in the middle of the night? I’d be interested in knowing
the timing and hours of the loading activity. Is there potential for that minerelated traffic to impact local traffic patterns? We have a high congestion on
Park Street, and emergency services, would that impact our emergency
systems?

PM2-11

PM4-02

PM4-06

February 2020

4

2

1

Park County
Max Hjortsberg Environmental
Council

Malcolm Gilbert

Metta Barnhart

Public
Meeting
Transcript

And then to address an issue a little more locally, the transportation plan really
doesn’t address much in the way of the increased vehicular traffic and heavy
truck traffic. They do state that the railroads are not that crowded, can handle
additional traffic, which may be the case, but can they handle the type of traffic
that this mine will be producing? Also, for the Livingston section, there’s
nothing mentioned in there for a very frequent occurrence that happens here,
which is when I-90 is closed due to high winds and all traffic is routed through
Livingston, and how the additional mining traffic coming into town would play
into that scenario. There is no opportunity for trucks to wait for a train crossing
at Bennett Street. In the case of a wind closure, you have traffic backed up onto
the interstate. How would that affect people getting through to emergency
services? And also the general concerns around health and safety and wellbeing
of all the communities this traffic would travel through.

Rail capacity was not within the scope of the EIS. Loaded mining haul trucks
would enter I-90 at Exit 340, travel 2.3 miles west, then turn onto Highway
89/Park Street at Exit 337. A 2018 study commissioned by MDT found that I-90
in the vicinity of Livingston is impacted by high winds two to three times per
week from October through March (CDM Smith and MDT 2019). Impacts can
result in four potential levels of restrictions: (1) severe cross-winds warnings;
(2) partial I-90 closure between Exits 330 and 337 (west and east of Livingston),
requiring that trucks exit the highway and go through Livingston instead; (3) full
I-90 closure between Exits 330 and 337, requiring that all vehicles exit the
highway and travel through Livingston instead; and (4) full I-90 closure for a
longer portion extending east or west of Livingston, a less common occurrence
generally due to blowing snow. During such closures, congestion at Exit 337
(U.S. Route 89), which would be used by haul trucks traveling to and from
Livingston, causes backups onto the interstate and throughout Livingston.

Public
Meeting
Transcript

These are people that will be impacted by the mine. These are jobs that we can
count on to be around for decades, maybe longer, where with the mine we can’t
count on the fact that they’ll be there for, you know, more than a decade or two.
And where does that leave all these people that have good work that bring
money back to the state? All the money we make stays here -- And just to make
it clear, I guide on the Smith River as well as work for MEIC. All the money
that we make stays here in the state, and there aren’t foreign companies reaping
the profits.

The provisions of the Montana Hard Rock Mining Impact Act, as referenced in
Section 3.9, Socioeconomics, of the EIS, are intended to mitigate fiscal impacts
of a hard rock mineral development and assist affected local governments in
preparing for, and mitigating, area worker influx, infrastructure needs, and fiscal
and economic impacts.

Public
Meeting
Transcript

DEQ acknowledges the outstanding recreational opportunities afforded by the
Smith River and recognizes its economic contribution. Recreation and use of the
Smith River are addressed in Section 3.7, Land Use and Recreation, and
Section 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic resources are
addressed in Section 3.9, Socioeconomics, of the EIS. The Final EIS has been
The Smith River is predictable. Millions of dollars are brought in to the state of amended to include publicly available information on the economic contribution
Montana through outfitters and everything that the tourists do on their way,
of the outdoor recreation industry, particularly the contribution attributable to the
spending money in the towns buying groceries and getting to the river. It’s one Smith River.
of the most beautiful places on Earth and it is one of the most important places
to me; often one of the first things I tell my out-of-state friends about, and,
DEQ does not predict contamination/pollution of the Sheep Creek or any other
coincidentally, one of the things that brings my friends to the state of Montana. surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
the EIS. Process water discharged to surface waters via the UIG would be treated
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.
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PM4-12

3

Dave Ewan

Public
Meeting
Transcript

The amount of jobs that it’s going to produce has been way exaggerated by the Employment projections are estimates. However, accurate workforce projections
mining company.
are critical to effective budgeting and planning.

6

Montana Fish,
Martha Williams Wildlife, and
Parks

HC-001

HC-002

HC-003

11

31

William Avey

Josh Purtle

USDA Forest
Service

Earth Justice

Response

FWP suggests that the Socioeconomic section of the Affected Environment,
3.9-1, include·information on angler expenditures associated with the Smith
Hard Copy
River, which FWP estimates to be $9.1 million annually based on the number
Letter
of angler days and angler expenditures for the Smith River and its North and
South fork tributaries.
The U.S. Highway 89 corridor from White Sulphur Springs to the junction of
US 89 and US 87 near Belt, Montana is a nationally designated Scenic Byway,
Hard Copy as designated in 1991. The outstanding scenery of this corridor helps to
Letter
enhance the economic viability of the small rural communities along its 70
miles stretch. Options for maintaining or enhancing the scenery along this
corridor should be considered.

The mine creates other risks that the Draft EIS ignores or dismisses without
making any attempt to quantify the risks, explain the consequences if the
project’s safeguards fail, or provide reasonable assurance that the impacts will
not come about. Tintina plans to ship copper concentrate produced by the mine
by truck to rail terminals in Livingston and/or Townsend. See Draft EIS at 210. The concentrate will be shipped in sealed containers that, according to the
Draft EIS, will “minimize or avoid potential leakage or spillage during
transport and eliminate dust potential and spills.” Draft EIS at 2-10. The Draft
EIS does not, however, attempt to quantify the risk of a spill, which could
contaminate surface water and groundwater with toxic metals and sulfide
minerals contained in the copper concentrate. See id. Instead, the Draft EIS
states that “transportation of mine concentrate would not result in spills or
Hard Copy
leakage except, in the case of an accident severe enough to compromise the
Letter
integrity of the container.” Draft EIS at 3.12-11. Given the sheer quantity of
material Tintina proposes to ship from the mine every day, totaling 6,570 truck
trips each year, it is not reasonable to conclude that the risk of a spill, whether
due to mishandling of the shipping containers or a traffic accident, would be
negligible. See Exhibit 33 (Oliver, Cleanup underway on zinc concentrate spill
near Red Dog Mine, The Arctic Sounder (Jan. 27, 2017)). DEQ must quantify
this risk as well. In particular, because the Draft EIS acknowledges that a
severe accident could compromise the shipping containers, DEQ must disclose
the risk that such an accident would occur as well as the potential consequences
of such an accident for groundwater and surface water. See San Luis Obispo
Mothers for Peace, 449 F.3d at 1033 (requiring analysis of high-impact, lowprobability event in EIS).

The Final EIS has been amended to include publicly available information on
angler expenditures.

The Project would impact views along this road segment only at the intersection
with Sheep Creek Road, where intersection improvements would be made to
improve sight distance and intersection safety. The improvements would not
affect the scenic views from the road.
The chance of traffic collisions generally increases with increased vehicle miles
travelled. The following estimates of the frequency of a crash involving Project
vehicles (regardless of outcome) are based on the highest projections of traffic
estimated to be generated by mine operations, and the higher of either
(1) generally anticipated accident rate on rural roads of 0.5 to 1 incident per
1 million vehicle miles traveled, or (2) the recorded rate of incidents.
• U.S. Route 89 from Sheep Creek Road to White Sulphur Springs: estimated
2,194,380 vehicle miles per year; 1 to 2 traffic incidents or collisions per year.
• U.S. Route 12/89 from White Sulphur Spring south to U.S. Route 12
intersection: 254,040 vehicle miles per year; estimated 0.1 to 0.2 incident or
collisions per year (i.e., one accident every 5 to 10 years).
• U.S. Route 12 from U.S. Route 89 west to Townsend: 888,629 vehicle miles
per year; at the past accident rate of 2.13 accidents per million vehicle miles,
1.9 collisions per year. Safety improvements completed in 2016 may reduce
the accident rate, as noted in Section 3.12.2.2, Traffic Safety Data, of the EIS.
• U.S. Route 89 from U.S. Route 12 south to I-90: 1,526,065 vehicle miles per
year; estimated 0.75 to 1.5 incidents or collisions per year.
• I-90 and U.S. Route 89 to the Yellowstone River (4 miles): 108,040 vehicle
miles per year; estimated 0.05 to 0.1 incident or collisions per year (i.e., one
accident every 10 to 20 years).
The mode of transporting mine concentrate would minimize the risk of mine
concentrate spills. The use of sealed containers would eliminate the need for
material handling at rail stations or other intermediate points, and reduce the risk
of spills if an accident occurs. According to the Proponent, the containers are
“strong and rugged enough that they are unlikely to release concentrate during
shipping accidents or mishandling” (Tintina 2017a).
As noted in Section 2.2.3, Operations (Mine Years 3–15), of the EIS, the mine
concentrate would not be a liquid, but rather would be thickened and pressed to
remove water, with a moisture content of approximately 10 percent. The texture
of the concentrate would be roughly comparable to wet sand, thus limiting its
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ability to spread or flow. Based the limited available information, a crash severe
enough to cause release of mine concentrate would have similar traffic impacts
on a crash and release of other bulk materials, such as sand, concrete, or
agricultural products. Depending on the severity and nature of the crash, roads
could be partially or fully closed for an hour or more.
The MOP Application Appendix P (Emergency Response Plan; Tintina 2017b)
has general procedures for all spills, including concentrate spillage from a haul
truck accident (specifically, see Section 4.2, General Rules for Responding to a
Spill or Release, and 4.3, Reportable Quantities and Agency Notification, in
MOP Application Appendix P). The Proponent’s anticipated response to spills
from sealed concentrate containers as a result of a haul truck crash are
summarized below (Zieg 2019c):
• The Proponent would have trained safety and environmental personnel respond
immediately.
• The Proponent would isolate and contain the spilled material, notify
appropriate agencies, clean and dispose of the spill material, and then conduct
an investigation of the spill. Appropriate equipment would be used to clean the
spill, such as loaders, dump trucks, vacuum trucks, and hydro excavation
trucks. The type of equipment used would depend upon the quantity and
location of the spill, weather, and road conditions.
• The Proponent would remove all traces of the spill and properly dispose.
• The Proponent would conduct post-spill monitoring of the spill site where it is
warranted, especially if a stream was impacted by the spill.
• Handling/cleanup procedures specific to mine concentrate spills from the
sealed containers would be addressed in detail before mine operations begin.
The Proponent is in the process of formalizing a Safety Data Sheet for the
Black Butte Copper concentrate that would include information critical to
concentrate spill response. The Proponent is also preparing a formal Spill
Prevention, Control, and Countermeasures Plan that would be submitted to the
Montana State Fire Marshal and DEQ.

HC-003

February 2020

88

Josh Purtle

Earth Justice

The Draft EIS does not adequately analyze socioeconomic impacts that will be
caused by the mine, especially after the mine closes. ARM 17.4.609(3)(e);
17.4.617(4)(a) (MEPA regulations requiring evaluation of impacts to “social
and economic circumstances”). The Draft EIS predicts that the mine will cause
an approximately 23% population increase in White Sulphur Springs, the city
closest to the mine. Draft EIS at 3.9-16. Significant changes in infrastructure
Hard Copy
will likely accompany this population boom: For example, many more housing
Letter
units will likely be built to accommodate the predicted population increase. See
Draft EIS at 3.9-17 (“The Montana Business Assistance Connection estimates
that an additional 112 housing units may be needed as a result of the Project
....”). The Draft EIS, however, does not analyze the impacts to the local
community that will result when the mine closes and the population boom
subsides, leaving excess infrastructure and unused housing in White Sulphur
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The provisions of the Montana Hard Rock Mining Impact Act, as referenced in
Section 3.9, Socioeconomics, of the EIS, are intended to mitigate fiscal impacts
of a hard rock mineral development and assist affected local governments in
preparing for, and mitigating, area worker influx, infrastructure needs, and fiscal
and economic impacts.
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Josh Purtle

HC-040

3

Nancy S.
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BBC00704

1

Norman A.
Bishop

BBC00716

2

Gregory Dibble

BBC01048

5

David and Nike
Stevens

February 2020

Earth Justice

Source

Comment

Response

Springs and elsewhere in the region. See Exhibit 51 at 2 (Pembina Inst., Boom
to Bust, Social and Cultural Impacts of the Mining Cycle (Feb. 2008)).
The Draft EIS briefly refers to an increased number of car collisions in the
region due to greatly increased traffic associated with trucks and employees
traveling to and from the mine site. Draft EIS at 3.12-10. However, the Draft
EIS makes no attempt to quantify this increase in traffic incidents, or even give
Hard Copy
a qualitative estimate of the increase. The EIS should provide additional
See response to Submittal ID HC-003, Comment Number 31.
Letter
analysis of this impact. The Draft EIS also fails to consider the potential
impacts along the transportation corridors from the release of mine concentrate
from the shipping containers as a result of truck accidents severe enough to
compromise the integrity of the containers. Draft EIS at 3.12-11; Exhibit 33.
Mine products would be transported in sealed shipping containers (EIS Section
3.12.3.2, Proposed Action). The sealed containers would be transferred to rail
cars, eliminating any material handling at the rail yards. The response to
Finally, my hometown of Livingston is one of two destinations along with
Submittal ID HC-003, Comment Number 31, addresses accident rates. Haul
Townsend selected through which the copper ore would be transported from
traffic would exit I-90 at Exit 337 and enter Livingston on Highway 89 (Park St.).
the mine and transferred to shipment by rail to the west coast. Health and safety The specific location of the Livingston railhead shipping facility was not
concerns are myriad around heavy truck traffic traveling down Highway 89,
identified in the application, and the EIS (Section 3.12.2.1, Existing Road
Hard Copy through the communities of Wilsall and Clyde Park, to the final destination of Network) assumed that the Livingston haul route would terminate west of the
Letter
the rail yard in Livingston. These concerns arise not only from possible
Yellowstone River in the vicinity of existing rail yards. However, the Proponent’s
accidents involving such large trucks, but also from potential injury caused by traffic study (Abelin Traffic Services 2018) states that the Proponent would
exposure to the ore dust. And, Livingston already is challenged by difficult
create a new railhead shipping facility along the Montana Rail Link tracks east of
cross-railroad track traffic issues, which would only be further exacerbated by the Yellowstone River at a location to be determined. This option would
these trucks.
minimize the distance that haul traffic would travel within Livingston and avoid
haul truck traffic within the town’s commercial and residential areas. The
Livingston Health Care Center is on the south side of Highway 89 (Park Street)
approximately 1,800 feet (0.35 miles) east of the Yellowstone River.
DEQ acknowledges the outstanding recreational opportunities afforded by the
The Smith River generates $10 million in annual economic activity to the State
Smith River and recognizes its economic contribution. Recreation and use of the
of Montana. The Outdoor Recreation Industry generates $7 billion in state
Smith River are addressed in Section 3.7, Land Use and Recreation, and
revenue. Further, outfitters will launch 73 of 1,361 total Smith River permits in
Section 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic resources are
Email
2019. Outfitters create Montana jobs, are responsible stewards, and the money
addressed in Section 3.9, Socioeconomics, of the EIS. The Final EIS has been
they generate stays in the state and has a substantial ripple effect on the
amended to include publicly available information on the economic contribution
economy—airfare, hotels, travel, etc. The draft EIS should evaluate any
of the outdoor recreation industry, particularly the contribution attributable to the
potential impacts to this burgeoning and sustainable industry.
Smith River.
DEQ acknowledges the outstanding recreational opportunities afforded by the
• The Smith River generates $10 million in annual economic activity to the
Smith River and recognizes its economic contribution. Recreation and use of the
State of Montana. The Outdoor Recreation Industry generates $7 billion in state
Smith River are addressed in Section 3.7, Land Use and Recreation, and
revenue. Further, outfitters will launch 73 of 1,361 total Smith River permits in
Section 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic resources are
Email
2019. Outfitters create Montana jobs, are responsible stewards, and the money
addressed in Section 3.9, Socioeconomics, of the EIS. Section 3.9.2.2,
they generate stays in the state and has a substantial ripple effect on the
Employment and Income, of the Final EIS was amended to include publicly
economy—airfare, hotels, travel, etc. The draft EIS should evaluate any
available information on the economic contribution of the outdoor recreation
potential impacts to this burgeoning and sustainable industry.
industry, particularly the contribution attributable to the Smith River.
The Smith River generates $10 million in annual economic activity to the State DEQ acknowledges the outstanding recreational opportunities afforded by the
of Montana. The Outdoor Recreation Industry generates $7 billion in state
Smith River and recognizes its economic contribution. Recreation and use of the
Email
revenue. Outfitters will launch 73 of 1,361 total Smith River permits in 2019. Smith River are addressed in Section 3.7, Land Use and Recreation, and
Outfitters create Montana jobs, are responsible stewards, and the money they Section 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic resources are

8-130

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

Source

Comment

Response

generate stays in the state and has a substantial ripple effect on the economy— addressed in Section 3.9, Socioeconomics, of the EIS. Section 3.9.2.2,
airfare, hotels, travel, etc. The draft EIS should evaluate impacts to this
Employment and Income, of the Final EIS was amended to include publicly
increasing and sustainable industry.
available information on the economic contribution of the outdoor recreation
industry, particularly the contribution attributable to the Smith River.
As described in Section 3.5.1, Analysis Methods, of the EIS, surface water
quantity data were collected from May 2011 through December 2017. Monthly
flow measurements and automated gauging stations on Sheep Creek provide
detailed seasonal baseline data.

HC_036

6

Shelley Liknes

HC_030

8

Curtis G.
Thompson

February 2020

There are no adverse effects predicted to occur to surface water and groundwater
as a result of Project development based on results of the quantitative predictive
models developed for the Project and in light of planned mitigation measures. As
is standard practice, the EIS includes quantitative predictive surface water and
groundwater modeling to generate predictions to support the assessment
application and further, as tools to inform mitigation and management strategies.
See Section 3.4.1, Analysis Methods, Section 3.4.2, Affected Environment,
The DEIS demonstrates that the proposed project’s decrease in flow at 0.35 cfs Section 3.5.1, Analysis Methods, and Section 3.5.2, Affected Environment, of the
along will have an adverse effect that rises to a significant level on the Fopp
EIS.
Hard Copy
Fopp Family Trust
Family Trust water rights in late summer and adversely affect features of the
Letter
property that affect the land’s value. The Draft EIS failed to consider these
UIG recharge and the loss of base flow in Sheep Creek (approximately 0.35 cfs
effects and no mitigation measures were identified.
or 2 percent of the average base flow) caused by mine dewatering would partially
offset each other and thus further minimize the predicted changes to stream flow.
For example, Section 3.5.3.1, Surface Water Quantity, of the Draft EIS states,
“Predicted depletion of 0.35 cfs (157 gallons per minute [gpm]) is less than the
quantity of water that would be returned to Sheep Creek alluvium through the
UIG, which would be an average of 530 gpm from the WTP (from October
through June).” This section also states, “The predicted decrease in flow (157
gpm) does not account for additions to base flow from seepage from the NCWR.”
Simulated base flow depletion for all streams except Coon Creek are within
surface base flow measurement error (± 10 percent). In Coon Creek, base flow
reduction would be offset with water from the NCWR and through an agreement
with the water rights holder to utilize the water rights. See Section 3.5.3,
Environmental Consequences, of the EIS.
DEQ does not predict contamination/pollution of the Sheep Creek or any other
surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
the EIS. Process water discharged to surface waters via the UIG would be treated
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
The release of toxins into down gradient waterways is statistical certainty based requiring operational monitoring to verify that surface waters are being protected.
on all hard rock mining operations in Montana history. The economic benefits See Section 6 of the MOP Application.
Hard Copy
of the Smith River from its recreational allure are well known and documents.
Letter
The draft EIS includes no consideration of the adverse economic impact of the DEQ acknowledges the outstanding recreational opportunities afforded by the
proposed mining operation from the loss of the recreational revenues.
Smith River and recognizes its economic contribution. Recreation and use of the
Smith River are addressed in Sections 3.7, Land Use and Recreation, and 3.8,
Visuals and Aesthetics, of the EIS. Socioeconomic resources are addressed in
Section 3.9, Socioeconomics. The Final EIS has been amended to include
publicly available information on the economic contribution of the outdoor
recreation industry, particularly the contribution attributable to the Smith River.
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As business owners, we welcome the possibility of a stable, strong business to
our community. We welcome the much needed tax revenue both for our county
as well as the State of Montana.
We have owned Stageline Pizza and the Strand Theatre located on main street,
White Sulphur Springs for nearly 31 years and we look forward to the positive
challenges of expanding our kitchen to better serve the incoming mine work
force. We look forward to again showing a movie to a full theater and we look
forward to having a larger employee work pool from which to keep our hiring
needs fulfilled!
Your job is to assure that a mine is properly setup, properly managed and that
safety and clean-up is financed and paid for by fees on mined product.
Instead you have turned into the worst thing that we can have happen in this
country. You try to harass companies, rather than assist them. Rather than
working for the people of this country and State you actually work for the nuts
that wish no human being were alive.
To approve a mine, it should take no more than 3 months after plans,
projections and operations testing is completed. Not years. Once you passed 6
months you just want to see how many people you can put on a payroll.
Already we have seen several mines just go away that were good designs,
properly setup and would have had very good cleanup and safety. Like the one
in the Paradise Valley. That was a good mine, and we now allow China to
import several minerals that could have come from that mine alone.
Time for the Government to start working for the people they represent, not
some eco-terrorist group. It is like you are afraid of them and refuse to do your
job, or just do not know how to do your job.
The Draft EIS is very complete and includes an analysis of the potential impact
the project might have on the transportation systems in the area. For those who
live in the area, studying the increase in traffic that will come with constructing
and operating of the Black Butte Mine is important. In Section 3.12, Pages 1
through 12, accomplishes this task in a responsible manner. Thank you. As the
study revealed, when the mine is operating, the road system in the area that
would receive the most incremental increase in traffic compared to 2016 is US
Route 89. Table 3.12-2 shows that average traffic on this road, except for a few
areas just north of I-90 near Livingston, has remained fairly static since 2005.
Section 3.12.3, Page 8, explains that: “These roads typically operate at 5 to 10
percent of their carrying capacity. Based on MDT assumptions, baseline traffic
not associated with the Project would increase about 20 percent (above the
traffic volumes shown in Table 3.12-2) by the end of the Project’s operational
life, and total traffic on Project-area roads would still be less than 20 percent of
total capacity.” In other words, even with the increase in traffic from the badly
needed economic development the area would enjoy during the mine’s
operation, the existing road system is more than capable of handling the
increase in use.
I was pleased to see that Tintina Montana proposes to encourage carpooling
and would provide a shuttle service out of White Sulphur Springs as mitigation
for these small increases in traffic. I was also pleased to see that the company
intends to work with the Montana Department of Transportation in addressing
possible safety concerns at the intersection of U.S. Highway 89 and Sheep
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Thank you for your comment.

DEQ takes seriously its purpose to thoroughly review the Proponent’s Project as
set forth in its operating permit application to determine whether the proposed
operating and reclamation plans comply with the Montana Air Quality Act, the
Montana Water Quality Act, and the MMRA.

Thank you for your comment.

Thank you for your comment.
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Email
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Email
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Creek Road; U.S. Route 12 (Milepost 28.0 to 29.9); will review school bus
schedules and project truck traffic to limit the risk of interactions with school
bus traffic; and will use on-board systems to monitor and limit concentrate
truck speeds on their routes (Section 3.12, Page 11). In an area that has suffered
through years of economic malaise, the socioeconomic impact of over 200
family-wage jobs is a huge positive compared to the small increase in road
traffic the project will bring to road systems that are being utilized far below
carrying capacities. This is especially true when Tintina Montana’s plan is to be
pro-active in
mitigating for the increase.
In reviewing the socioeconomic portion of the DEIS (3.9) it is abundantly clear
that Meagher County is in dire need of the economic stimulus that the BBCP
could provide. Meagher County ranks in the bottom categories of nearly every
measurement in the socioeconomic analysis area.
In looking at the five measures used in the analysis, unemployment, average
earnings per job, per capita personal income, and families with income below
the poverty level, it is clear that the DEQ made the right conclusion. The data
indicates a “less healthy economy” in Meagher than that of the surrounding
counties (3.9-5). With the median wage in MT being $32,750 in 2016
(Montana DLI 2016), any new mining jobs anywhere in our state will raise that
very poor number. This is due to the average median wage of a mining sector
job being nearly double the state’s median wage at $60,190 (3.9-4). These are Thank you for your comment.
just the kinds of jobs that a county like Meagher needs. With an aging
demographic that is ten years higher than the states’ median age (3.9-3), the
skilled labor positions making family wages will lower that number and
significantly contribute to the goals of the White Sulphur Springs Growth
Policy articulated on page (3.9-9). While there are certainly going to be some
front-end strains on public infrastructure and services with the influx of these
skilled workers (3.9-17), the Hard Rock Impact Plan will help prepare Meagher
County for these stresses through the prepayment of Metal Mine License
Taxes. Once up and running, the county is estimated to receive 1.4 million a
year in these taxes on top of an additional 8 million in taxable valuation at peak
copper production (3.9-17).
The conclusion, reached by me and by the DEQ, appears quite simple. The
environmental impacts of the proposed mine have been avoided or mitigated by
the proposed, worldclass, plan of operation and the mine should be permitted as
Thank you for your comment.
soon as possible. The activity of creating family-wage jobs in economically
depressed Meagher County should get under way immediately upon a positive
decision and the posting of the required bond.
The Socioeconomic Section 3.9 does a good job of underscoring the need for
this project in Meagher County. The area has seen out-migration of young
families due to the lack of jobs that can pay a family sustaining wage and
include full benefit packages providing good family insurance, ample vacation
Thank you for your comment.
and personal days, contributions to retirement plans, wellness programs, etc.
The population of Meagher County has decreased over the last decade and
those that have remained in the area are faced with a per-capita income that is
30% less than the Montana average (Section 3.9, page 5, table 3). Thank you
for including in the Draft EIS a thorough discussion of the area’s quality of life
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(Section 3.9, pages 1 through 11). This analysis clearly shows that the vitality
of the area is compromised with the lack of economic development and that the
impacts go far beyond paychecks. As the Draft EIS notes, “Health and quality
of life are dependent on a number of factors, particularly access to education,
public services, healthcare, recreation, and social services.” The Draft EIS also
correctly states that, “According to the White Sulphur Springs Growth Policy,
residents are increasingly interested in ensuring new growth and development
be located in suitable locations, and that it be designed and constructed to
ensure the health, safety, and livability for residents (CTA 2017).” The average
income of miners in Montana, $60,190, is nearly double the income of the
average job in Meagher County (Section 3.9, page 4) and would be a huge
game-changer for the individuals and the families that call the area home. The
Black Butte Project will directly employ 235 individuals and another 151
would find employment with contractors or other employers servicing the mine
(Section 3.9, page 13, Table 9). Goods and services purchased by the miners
themselves throughout the local area and state will create additional jobs for
Montanans. In addition, taxes that will be paid by the mining company while in
production will add millions to local government coffers. For instance, the
metal mines tax is estimated to be $4 million per year to the State of Montana
(Section 3.9, page 17) with over $1.4 million of that amount to be distributed to
Meagher County each year during the projected 11 years of production.
Thankfully, the unique-to-Montana Hard Rock Mining Impact Act, the local
area will be able to prepare for the influx of workers. The provisions of this act,
as spelled out in Section 3.9, page 17, are intended to mitigate fiscal impacts of
a hard rock mineral development and assist affected local governments in
preparing for, and mitigating, area fiscal and economic impacts.
The area certainly needs the jobs. Sawmill closures and logging job losses have
contributed to a prolonged contraction of economic vitality in the White
Sulphur Springs area. Meagher County has, sadly, some 18.3% of the
population base living below the poverty level (Section 3.9, Table 3) and a
median household income that is $11,000 less than Montana’s average. Wage
earners with families have been forced to look elsewhere for family-wage jobs
and K-12 school enrollment has decreased by over 20% between 2010 and
2016 (Section 3.9, Page 8). This project would substantially change the
economic well-being of Meagher County. Section 3.9, Table 10 shows that as
many as 165 of the 235 projected mine employees would move into the area
Thank you for your comment.
during the years of mine operations. Those in-migrating employees are
projected to have an average of 2.46 people per household (Section 3.9, Page
14) and I assume that some of the 1.46 non-employees in those households will
be school children. In 2016, the average wages earned by Montana mine
workers was $60,190 (Section 3.9, Page 4) or over 300% of the current percapita personal income of the area (Section 3.9, Table 3). When these
individuals and families spend their earnings and pay their taxes the entire area
will benefit. Thankfully, this economic development can and will be able to
occur without significantly impacting the local environment (Sections 3.1
through 3.16), including the locally cherished and nationally renowned Smith
River.
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The application produced by Tintina Montana, reviewed by the DEQ, and the
subsequent EIS conducted by a 3rd party and DEQ to assure that the tough
rules are either met or exceeded by the mining company, proves that we do not
have to choose. We can have a healthy environment and the jobs that come
from the modern mine being proposed in Meagher County. The area certainly
needs the jobs. Sawmill closures and logging job losses have contributed to a
prolonged contraction of economic vitality in the White Sulphur Springs area.
Meagher County has, sadly, some 18.3% of the population base living below
the poverty level (Section 3.9, Table 3) and a median household income that is
$11,000 less than Montana’s average. Wage earners with families have been
forced to look elsewhere for family-wage jobs and K-12 school enrollment has
Thank you for your comment.
decreased by over 20% between 2010 and 2016 (Section 3.9, Page 8). This
project would substantially change the economic well-being of Meagher
County. Section 3.9, Table 10 shows that as many as 165 of the 235 projected
mine employees would move into the area during the years of mine operations.
Those in-migrating employees are projected to have an average of 2.46 people
per household (Section 3.9, Page 14) and I assume that some of the 1.46 nonemployees in those households will be school children. In 2016, the average
wages earned by Montana mine workers was $60,190 (Section 3.9, Page 4) or
over 300% of the current per-capita personal income of the area (Section 3.9,
Table 3). When these individuals and families spend their earnings and pay
their taxes the entire area will benefit.
I would like to provide comments regarding the incredible economic boost the
Black Butte Copper Project will bring to Meagher County.
In reviewing the socioeconomic portion of the DEIS (3.9) it is abundantly clear
that Meagher County is in dire need of the economic stimulus that the BBCP
could provide. Meagher County ranks in the bottom categories of nearly every
measurement in the socioeconomic analysis area. In looking at the five
measures used in the analysis, unemployment, average earnings per job, per
capita personal income, and families with income below the poverty level, it is
clear that the DEQ made the right conclusion. The data indicates a “less healthy
economy” in Meagher than that of the surrounding counties (3.9-5). With the
median wage in MT being $32,750 in 2016 (Montana DLI 2016), any new
mining jobs anywhere in our state will raise that very poor number. This is due
Thank you for your comment.
to the average median wage of a mining sector job being nearly double the
state’s median wage at $60,190 (3.9-4). These are just the kinds of jobs that a
county like Meagher needs. With an aging demographic that is ten years higher
than the states’ median age (3.9-3), the skilled labor positions making family
wages will lower that number and significantly contribute to the goals of the
White Sulphur Springs Growth Policy articulated on page (3.9-9). While there
are certainly going to be some front-end strains on public infrastructure and
services with the influx of these skilled workers (3.9-17), the Hard Rock Impact
Plan will help prepare Meagher County for these stresses through the
prepayment of Metal Mine License Taxes. Once up and running, the county is
estimated to receive 1.4 million a year in these taxes on top of an additional 8
million in taxable valuation at peak copper production (3.9-17). This project
will be an incredible stimulus for Meagher County. My hope is the DEQ gets
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through the public review process as quickly as possible to give Sandfire a
permit and get this project into construction.
Please approve the proposed project. The Black Butte Project will protect the
environment, create some great jobs, benefit the area with spending on main
street and increase the needed tax revenue at both the local and state level. If
this project is vetoed by people who do not live in Meagher County, perhaps
this lost revenue by the governments and the local individuals should be
Thank you for your comment.
considered a “unlawful taking” by the state government. Lost revenues should
then be paid to the local governments and the Meagher residents. Monies could
be raised by a tax (user fee) on floats, sportsmen/women and a general
recreation tax place on all those living in other counties. Just a rough idea but it
could refined as necessary.
The Socioeconomic Section 3.9 does a good job of underscoring the need for
this project in Meagher County. The area has seen out-migration of young
families due to the lack of jobs that can pay a family sustaining wage and
include full benefit packages providing good family insurance, ample vacation
and personal days, contributions to retirement plans, wellness programs, etc.
The population of Meagher County has decreased over the last decade and
those that have remained in the area are faced with a per-capita income that is
30% less than the Montana average (Section 3.9, page 5, table 3).
Thank you for including in the Draft EIS a thorough discussion of the area’s
quality of life (Section 3.9, pages 1 through 11). This analysis clearly shows
that the vitality of the area is compromised with the lack of economic
development and that the impacts go far beyond paychecks. As the Draft EIS
notes, “Health and quality of life are dependent on a number of factors,
particularly access to education, public services, healthcare, recreation, and
social services.”
The Draft EIS also correctly states that, “According to the White Sulphur
Springs Growth Policy, residents are increasingly interested in ensuring new
growth and development be located in suitable locations, and that it be
Thank you for your comment.
designed and constructed to ensure the health, safety, and livability for
residents (CTA 2017).”
The average income of miners in Montana, $60,190, is nearly double the
income of the average job in Meagher County (Section 3.9, page 4) and would
be a huge game-changer for the individuals and the families that call the area
home. The Black Butte Project will directly employ 235 individuals and
another 151 would find employment with contractors or other employers
servicing the mine (Section 3.9, page 13, Table 9). Goods and services
purchased by the miners themselves throughout the local area and state will
create additional jobs for Montanans. In addition, taxes that will be paid by the
mining company while in production will add millions to local government
coffers. For instance, the metal mines tax is estimated to be $4 million per year
to the State of Montana (Section 3.9, page 17) with over $1.4 million of that
amount to be distributed to Meagher County each year during the projected 11
years of production.
Thankfully, the unique-to-Montana Hard Rock Mining Impact Act, the local
area will be able to prepare for the influx of workers. The provisions of this act,
as spelled out in Section 3.9, page 17, are intended to mitigate fiscal impacts of
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a hard rock mineral development and assist affected local governments in
preparing for, and mitigating, area fiscal and economic impacts.
I have worked the mining industry for 15 years at several different properties
across Montana. But due to a lot of the cut backs in the industry here in
Montana in past years I have been forced to look for work else where. I would
like to get back to work in the mining industry here in Montana again. With this
being a new mine and creating so many new jobs I hope to be part of the
Thank you for your comment.
project in some way in the near future. Mines create great jobs for people and it
does a lot of good for local communities along with the state of Montana.
Mining can be done safely for the people, the communities, the state of
Montana, and the environment too!
Much has already been made by opponents of this proposal to largely
unsubstantiated adverse impacts to the area’s socioeconomic and recreational
opportunities which can broadly summarized in one category – the Smith
River. Having floated the Smith many times, both pre and post lottery, I have
always enjoyed the float, the fishing and the overall experience. However,
Thank you for your comment.
those of us who do know the river must acknowledge that just because there is
60 miles between put in and take out does not mean there is 60 miles of pristine
wild river. There are homes and cabins, working and dude ranches, and all
manner of recreation seekers. So it must be noted that the Smith is already an
impacted stream, a victim of its own popularity.
Montana has been abused time and time again by mining companies. We have
several large superfund sites that the taxpayers of Montana are on the hook for
DEQ takes seriously its purpose to thoroughly review the Proponent’s Project as
and we don’t need another. If we can’t learn from our past mistakes, we will
set forth in its operating permit application to determine whether the proposed
fail. The few jobs this might create are temporary and the profits will leave the
operating and reclamation plans comply with the Montana Air Quality Act, the
area immediately. The risks way out weigh the benefits and in no way should
Montana Water Quality Act, and the MMRA.
this mine move forward. Thinking this time will be different is the definition of
insanity: doing the same thing over and over and expecting different results.
DEQ acknowledges the outstanding outdoor recreational opportunities afforded
by Montana’s rivers and streams and recognizes their economic contribution.
Recreation and use of the Smith River are addressed in Sections 3.7, Land Use
and Recreation, and 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic
resources are addressed in Section 3.9, Socioeconomics. The Final EIS has been
amended to include publicly available information on the economic contribution
My wife and I own Linehan Outfitting Company and have been in business for
of the outdoor recreation industry, particularly the contribution attributable to the
27 years as a Montana fly fishing outfitter. Our life and business relies on the
Smith River.
absolute health of Montana’s rivers and streams. Montana’s outdoor industry
and the economic driving force that surrounds it are critically important to
DEQ does not predict contamination/pollution of the Sheep Creek or any other
small, family owned businesses. As a body, the resident and non-resident
surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
recreationists that enjoy the Smith River, make a living oaring its currents, and
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
enjoy multi-generation family experiences, deserve more of an opportunity to
the EIS. Process water discharged to surface waters via the UIG would be treated
comment on the draft EIS for the following reasons.
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.
Public participation is addressed in Section 1.6.1, Public Participation, of the EIS.
Also, see Consolidated Response MEPA-1.

February 2020
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BBC00505

2

Todd O’Hair

President & CEO
Montana Chamber Email
of Commerce

BBC00505

4

Todd O’Hair

President & CEO
Montana Chamber Email
of Commerce

1

Becky
Townsend

Executive Director
Meagher County
Email
Stewardship
Council
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BBC00539

February 2020

2

Evan
Youngblood

Email
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Simply put, this copper mine is set to deliver economic opportunity for central
Montana and the state overall. Some of the benefits include:
- employment for up to 200 people during the mine’s consturction phase;
- 204 full time jobs and 50 full time contractors during its operational phase;
- approximately $218 million of direct investment in mine construction,
according to the Pre Economic Assessment (PEA);
- significant revenue for Meagher County and the State of Montana in the form
of production taxes and single income taxes, including a countywide taxable
value increase of more than $20 million during operation;
- projected annual retail sales increase of $3.4 million in Meagher County
during the life of the mine.
The Montana Chamber of Commerce is a not-for-profit, 501 (c)(6) and
member-driven organization, representing small mom-and-pop operations to
large companies, from retail to manufacturing to tourism to agriculture.
Envision 2026, the Montana Chamber’s 10-year strategic plan for Montana’s
future, endorses responsible natural resource development to bolster our state’s
economy.
The Meagher County Stewardship Council is a non-profit citizens group that
champions the long-term environmental, cultural, and economic interests of
county residents, and advocates for a vibrant and sustainable future for all of
Meagher County. The Council is to be open to the public, the voice of the
community, and will act on the interests and concerns of the citizens of
Meagher County.
The Council is invested in ensuring that Sandfire Resources America, Inc. is
held to the highest standard and that Black Butte Copper has a net positive
impact on the community.
The Council is made up of 11 members: Chad Evans (Rocking C’s RanchManager), Dan Vermillion (Sweetwater Travel Company), David Voldseth
(Ranch Owner), Gordon Doig (Community Leader), Jay Kolbe (Wildlife
Biologist, MT FWP), Katie Boedecker (Council Chair and General Manager,
Showdown Montana), Lacey Rasmussen (Meagher County Conservation
District-District Administrator), Megan Shroyer (MT President for Northwest
Farm Credit Services), Nicolle Sereday (Pharmacist, Owner of Castle Mtn
Drug & Castle Mtn Grocery), Rob Brandt (CEO, Mountainview Medical
Center), Ron Burns (Rancher/Ranch Manager for Canyon Ranch), Sarah
Calhoun (Owner, Red Ants Pants) and Becky Townsend (Executive Director of
Meagher County Stewardship Council and Rancher). The Council has been
aided in its organization by Bill Bryan of One Montana, Jackson Rose (MSU
Grad Student), and Julia Haggerty (MSU Geography Professor).
As a guide on the Smith River, I can personally attest to its value to the state
both economically and culturally. In recent research, the Smith has been shown
to bring approximately $10 million in revenue to the state annually. This
includes wages for guides like me, money spent in the town of White Sulfur
Springs, and tax revenue that directly benefits the state. In addition, the Smith
River is an incredibly popular float that is shared by many Montanans every
year. It’s popularity has led to it being the only permitted river in Montana and
it is easy to see why. Soaring limestone walls, peregrine falcons, and abundant
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Thank you for your comment.

Thank you for your comment.

Thank you for your comment.

DEQ acknowledges the outstanding recreational opportunities afforded by the
Smith River and recognizes its economic contribution. Recreation and use of the
Smith River are addressed in Sections 3.7, Land Use and Recreation, and 3.8,
Visuals and Aesthetics, of the EIS. Socioeconomic resources are addressed in
Section 3.9, Socioeconomics. The Final EIS includes publicly available
information on the economic contribution of the outdoor recreation industry,
particularly the contribution attributable to the Smith River.
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brown and rainbow trout make this river a truly special place that we need to
preserve for generations of Montanans to enjoy.

BBC00616

2

Jes Falvey

Email

1. The Smith River generates $10 million in annual economic activity to the
State of Montana. The Outdoor Recreation Industry generates $7 billion in state
revenue.
2. Outfitters will launch 73 of 1,361 total Smith River permits in 2019.
Outfitters create Montana jobs, are responsible stewards, and the money they
generate stays in the state and has a substantial ripple effect on the economy—
airfare, hotels, travel, etc.
3. Sandfire is an Australian-owned mining company that will pocket the
lionshare of profits and cut-and-run when profitability ceases.
4. $50 million in Montana tax dollars already goes to mine clean-up. Do we
want to add a failed mining experiment on the Smith River to the list, at the
cost of existing, perpetual Montana jobs?
5. Sandfire has been clear about expanding and growing the operation into a
50-year mining district. The DEIS should evaluate the entirety of the project
and its potential impacts, and not allow Sandfire to segment the analysis.

DEQ takes seriously its purpose to thoroughly review the Proponent’s Project as
set forth in its MOP Application to determine whether the proposed operating and
reclamation plans comply with the Montana Air Quality Act, the Montana Water
Quality Act, and the MMRA.
DEQ acknowledges the outstanding recreational opportunities afforded by the
Smith River and recognizes its economic contribution. Recreation and use of the
Smith River are addressed in Sections 3.7, Land Use and Recreation, and 3.8,
Visuals and Aesthetics, of the EIS. Socioeconomic resources are addressed in
Section 3.9, Socioeconomics. The Final EIS has been amended to include
publicly available information on the economic contribution of the outdoor
recreation industry, particularly the contribution attributable to the Smith River.
The provisions of the Montana Hard Rock Mining Impact Act, as referenced in
Section 3.9, Socioeconomics, of the EIS, are intended to mitigate fiscal impacts
of a hard rock mineral development and assist affected local governments in
preparing for, and mitigating, area worker influx, infrastructure needs, and fiscal
and economic impacts.
See Consolidated Responses CUM-1 and FIN-1.

BBC00628

2

Susan Thomas

Email

BBC00660

1

Jackie Singer

Email

February 2020

My second concern is transportation, both the hauling of ore in sealed
containers down the Shields Valley and/or through the narrow Deep Creek
Canyon to Townsend. The potential for acceidents, leekage, damage to the
containers and spills along these routs and the proximity of the rivers is of
concern. All of our roads around LIvingston are seeing an increase in traffic
and the population of our town is projected to keep increasing during the life of
this mine. I therefore think your estimates for increased traffic, based on
The risk of spills is addressed in the response to Submittal ID HC-003, Comment
previous year’s traffic, seems too low. Also, even though Hwy 89 has been
Number 31. The response to Submittal ID PM2-11, Comment Number 4
widen and now has shoulders in places where there were none, the highway
addresses weather closures. As indicated in Section 3.12.2.1, Existing Road
still has no dedicated turn lanes. As traffic increases, I could see this becoming
Network, of the EIS, Highway 89 traffic volumes are low. Project-related traffic
a huge problem with 18 heavy trucks hauling ore to town. And what happens
would not result in congestion, as indicated in Section 3.12.3.2, Proposed Action,
when the weather is so hazardous that they can’t haul ore? Does that mean
and Proponent’s traffic study (Abelin Traffic Services 2018).
somedays will see double or triple the truck traffic?
There is also the problem of Hwy 90 closures due to high winds in Livingston.
This backs traffic up on Hwy 10, the same route these ore trucks would be
taking, and there are no turn lanes for any vehicles making right of left turns off
Hwy 10. This includes the at-grade railroad crossing which these trucks would
be using. The potential problems this traffic would cause along that route to and
from our hospital is worrisome.
Montana’s major resource is natural beauty, clean water and clean air. The
DEQ takes seriously its purpose to thoroughly review the Proponent’s Project as
tourist industry is critical to the state’s economy. No one will be trout fishing set forth in its MOP Application to determine whether the proposed operating and
on the Smith River when it is contaminated with toxins from the Sandfire mine. reclamation plans comply with the Montana Air Quality Act, the Montana Water
Quality Act, and the MMRA.
The Smith River generates $10 million in annual economic activity to the State
DEQ does not predict contamination/pollution of the Sheep Creek or any other
of Montana. The Outdoor Recreation Industry generates $7 billion in state
revenue. Further, outfitters will launch 73 of 1,361 total Smith River permits in surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
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2019. Outfitters create Montana jobs, are responsible stewards, and the money
they generate stays in the state and has a substantial ripple effect on the
economy—airfare, hotels, travel, etc. The draft EIS should evaluate any
potential impacts to this burgeoning and sustainable industry.

Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
the EIS. Process water discharged to surface waters via the UIG would be treated
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.

Sandfire is an Australian-owned mining company that will pocket the lionshare
of profits and cut-and-run when profitability ceases.
DEQ acknowledges the outstanding recreational opportunities afforded by the
Smith River and recognizes its economic contribution. Recreation and use of the
Please look to the future and protect the environment from industrial
Smith River are addressed in Section 3.7, Land Use and Recreation, and
contamination. It is really appalling that a copper mine is even being
Section 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic resources are
considered. This must be stopped!
addressed in Section 3.9, Socioeconomics, of the EIS. The Final EIS has been
amended to include publicly available information on the economic contribution
of the outdoor recreation industry, particularly the contribution attributable to the
Smith River.
See Consolidated Response FIN-1.
I have followed the discussion on the proposed Black Butte Mine, and taken the
tour they offer on a monthly basis. It was very interesting, but I support the
Trout Unlimited position. However, that is not why I am writing.
During the tour of the proposed mine site, Jerry Zeig said there will be semitrucks with tanks of “copper slurry” going to Livingston or Townsend 24 hours
a day, 7 days a week, all year round. They will transport the slurry to a railroad
so it can be shipped to the west coast for overseas processing. In the
discussions of the impact of the mine, I have not heard anyone questioning the
effect of this truck traffic on two lane highways through farm and ranch
country, and/or National Forest.
BBC00804

1

Cathy
Baumbauer

Email

BBC00932

2

Andy Johnson

Email

BBC00944

1

Taya Cromley

Email

February 2020

The obvious problems are:
- increased traffic which raises danger for farm equipment moving along the
road
- high school drivers traveling to and from school and events will have to
negotiate these large trucks
- serious wear and tear on the highway surface
- the need for more winter maintenance to accommodate increased truck and
employee traffic
- the high potential for environmental damage as a result of crashes and/or
spills, particularly in the National Forest.
Please take these ripple effects into consideration when making a decision on
the mine. They are not specific to the mine itself, geographically, but they are
legitimate concerns that result from the mine’s development.
The project proposed by Tintina Montana Black Butte Copper Project will be a
significant economic boost for this area of Montana and I strongly recommend
it be allowed to proceed as planned.
The transportation study outlined in the draft EIS is insufficient and requires
greater analysis, specifically the proposed route to transport ore to Livingston
via highway 89. The transportation study took data at 0.5 mile south of U.S.
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The EIS (Section 3.12.3.2, Proposed Action) addresses the capacity of the rural
highways to handle the mine traffic without resulting in congestion. Safety
concerns have not been identified, except at the intersection of Sheep Creek Road
and Highway 89, where improvements are needed to increase sight distance. All
drivers, including teens and farm equipment, would continue to share the road
with a modest increase in volume and an increase in truck traffic. This increase is
proportionally high (compared to existing traffic), but still modest in comparison
to the capacity of the roadway to accommodate traffic. The risk of spills is
addressed in the response to Submittal ID HC-003, Comment Number 31. In
addition, description of the concentrate as a “slurry” appears to have been an
error. The copper concentrate would contain approximately 10 percent moisture
after dewatering and being sent through a filter press, which is roughly equivalent
to damp sand.

Thank you for your comment.
The EIS relied on traffic data available from MDT. The Final EIS includes traffic
counts for U.S. Route 89 in Wilsall and Clyde Park, as well as a traffic count
location 6 miles south of Ringling. Generally, traffic volumes increase along U.S.
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Route 12 and south of the Yellowstone River bridge. These two points do not
account for the daily commuting that occurs between the three communities
that exist within these two data collection points: Ringling, Wilsall, and Clyde
Park. Many of the residents who live between these two data collection points
both live and work in this area and use Hwy 89 for daily commuting and
transport (as well as moving cattle). The transportation study does not account
for the significant amount of daily commuting that occurs WITHIN this section
of highway. This commuting activity, because it takes place within the two data
collection points, would not be accounted for in the current study. This
commuting It is not only adults who are commuting on this section of highway,
but also children who either commute via Hwy 89 by bus and car to the Shields
Valley Elementary School located in Wilsall or the Shields Valley high school
in Clyde Park. The amount of traffic added by trucks transporting ore between
the mine site and Livingston would significantly disrupt the daily commuting
that occurs on this section of road, as well as put children and families at risk
who commute each day to school along this section of highway.

Route 89 as the highway travels south, towards I-90. The Final EIS explains that
the local communities would experience increased traffic, which may feel more
acute in communities accustomed to low traffic levels, but the traffic volumes
would not result in traffic congestion.

The study also does not account for additional traffic occurring in this area
since approval of a large logging project in the Crazy Mountains (just north of
Wilsall) in 2017. The increased number of logging trucks between Wilsall and
the junction of Interstate 90 is missing from the 2016 data and needs to be
analyzed if an informed decision is to be made.
As Montana State Senate Majority, we are writing to you today in support of
Black Butte Copper project. This mine will provide Montana with 240 high
quality jobs for the next 14 years. We ask for your support of the project by
distributing the proper permits required for keeping the progress on track.
Black Butte mine places equal importance on protecting Montana’s
environment, while being economically sustainable source of income for the
state. In 2017, Mental Mines Gross Proceeds for Tax Collections totaled $16.7
million; Black Butte Copper project would significant increase this revenue.
According to the Montana Business Assistance Connection, the countywide
taxable value may quadruple, to approxinately $12 million.
Furthermore, the average wage at the mine would be $65,000 per year for the
new 240 employees. THis number does not include the more than 20
contractors and businesses this project would employ. Black Butte mine has
assured they would be focused on hiring local Montanans to fill these high
quality jobs.
Transportation
The proposed BBC mine will affect Park County directly if Livingston is
chosen as the proposed railhead for ore being trucked from the mine site. There
are serious environmental concerns regarding the proposed mine operation
itself, and those issues, in the form of concentrated copper sulfide ore that will
be subsequently traveling through Park County on a daily basis for
approximately 15 years, and up to 50 years if the mine operations are
expanded.
If Livingston is the chosen railhead, haul trucks will travel down Highway 89
through the Shields Valley and right through the Main Street and the heart of
the communities of Wilsall and Clyde Park. This type of traffic will pose
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Thank you for your comment.

Regarding specific communities, see the response to Submittal ID BBC00944,
Comment Number 1. Spills are addressed in the response to Submittal ID HC003, Comment Number 31. Weather closures are addressed in the response to
Submittal ID PM11-2, Comment Number 4. The sealed shipping containers
would be transferred directly from trucks to railcars, avoiding any need for
material handling at the rail yards.
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serious health and safety concerns for everyone who lives and works in
northern Park County and Livingston.
In Section 3.12.1.2 of the DEIS it suggests that, “As stated in the traffic study,
“due to the relatively low traffic volumes along the study roadways compared
to the roadways capacity, no specific LOS calculations were performed for the
study roadways” (Abelin Traffic Services 2018).” We believe that because of
the very nature of these rural roads the impacts from increased traffic will be
profound and have an even greater effect on the areas and communities the
roads pass through. The DEIS does not even recognize, or take into
consideration that these routes are often the only road between communities,
the only way to access homes. If an accident were to occur that blocks the
highway emergency personnel would be cut of from responding to an
emergency call. In fact, entire communities could be isolated in this respect.
The DEIS needs to recognize and address this matter.
An all too familiar picture from the Bakken Oil Fields in eastern Montana and
North Dakota comes to mind when thinking about the impacts of heavy
industrial traffic moving through small, rural communities and along two-lane
highways. It is no stretch of the imagination to presume a similar impact to the
towns and roads on the chosen haul route to become equally congested and as
dangerous as they are in the Bakken.
All of the proposed transport routes repeatedly cross and/or run next to streams
and rivers. The proposed route on Highway 89 through the Shields Valley
crosses the Shields River and its tributaries multiple times. The concentrated
copper ore being transported poses a serious risk, especially to aquatic
environments, which the DEIS completely ignores.
The DEIS states in Section 3.12.3.2 that the copper ore concentrate will be
transported in enclosed shipping containers, stating “The Proponent proposes to
transport mine concentrate in sealed shipping containers from the Project area
to the MRL rail facilities. Assuming the shipping containers are transferred
directly onto rail cars, transportation of mine concentrate would not result in
spills or leakage except, in the case of an accident severe enough to
compromise the integrity of the container.” This statement is vague in its
language and offers no important detail with regard to the integrity of the
containers in question. The DEIS needs to address the potential impacts from
an accident “severe” enough to cause a spill, especially if that accident were to
occur next to a waterway, or other sensitive environment.
The DEIS will need to address the impacts of heavy industrial traffic on an
already congested at grade railroad crossing and major travel route in
Livingston. Ore truck traffic traveling from the north to Livingston will need to
access the Montana Rail Link (MRL) facilities via the Bennet Street crossing
off of East Park Street. Major traffic studies have evaluated the issues of
Livingston’s railroad crossings and documented increased congestion already at
the existing crossings due to growth in the city and increasing tourist and
commercial traffic.
Little room exists currently at the Bennet St. crossing for west bound vehicles
waiting for passing train traffic. The addition of ore trucks to this congestion,
with no feasible alternative crossing location in Livingston, would exacerbate
the existing issues and cause traffic to be backed up and halted while waiting

February 2020
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for the crossing to clear. This situation could impact emergency vehicle traffic
and public health and safety as East Park St. and Highway 89 routinely
experience heavy traffic and delays when Interstate 90 is closed due to frequent
high winds in the Livingston area. This is also the primary route to our hospital,
Livingston Healthcare.
Additionally, the route will take the heavy truck traffic from Bennett St. to
Gallatin St., which is a residential street, and the only access to the NW
neighborhood of Livingston. Increased congestion, related air pollution and
noise (not to mention negatively affecting property values) from this traffic has
the real potential to disrupt the quality of life for residents of this neighborhood
who moved there, and live there, with the assumption that a major shipping and
receiving operation was not a part of the fabric of that neighborhood.
The DEIS needs to take into more consideration the current remediation status
of the MLR railyard when evaluating the potential for using Livingston as the
designated railhead. The Livingston rail yard was until August, 2017 classified
as State Superfund site. Using the Livingston MRL rail facilities as a railhead
for offloading hazardous materials in the form of concentrated copper ore could
have the potential to add negative and adverse conditions to a site already
undergoing extensive cleanup and remediation resulting from a legacy of
environmental neglect.
Local government, including County Commissioners, City Commissioners,
Town Councils, City Managers and Mayors, and Emergency Response
Officials along any and all haul routes and railhead locations need to be
engaged and aware of the ongoing permitting process and included in all
communications and decisions relating to any and all future mine operation
plans and activities that will impact neighboring communities. According to
Chapter 6 of the DEIS, no one in Park County, or the Cities of Wilsall, Clyde
Park and Livingston (as well as Townsend) have been consulted regarding the
impacts, and the potential thereof, to the health and safety of our communities.
Coordination and communication with neighboring counties and communities
need to occur prior to any mine operations and before subsequent mine traffic
commences.
The American Exploration & Mining Association (AEMA) appreciates the
opportunity to submit unique comments on the Montana Department of
Environmental Quality (MDEQ) Draft Environmental Impact Statement
(DEIS) for the proposed Black Butte Copper Mine Project proposed by Tintina
Montana, Inc.
When the world-class mine is operating, it will support 240 full-time
employees and up to 50 full-time contractors. These jobs will provide a
significant and positive economic foundation for Meagher County and Central
Montana in an environmentally responsible manner. Current and future local
hires will remain critical in helping ensure a stable work force and supporting
the local economy. These jobs are critical to the rural areas of Montana.
Furthermore, the mine will produce critical and strategic minerals helping to
secure the American manufacturing supply chain and reduce dangerous
dependence of foreign sources.
While experts continue digging into details of the DEIS so that we can more
specifically address deficiencies within the narrow scope of the analysis, there
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Chapter 6, Consultation and Coordination, of the EIS addresses this topic. Section
3.12, Transportation, of the EIS discloses the Project’s potential traffic impacts in
Livingston, Montana, as well as in Wilsall and Clyde Park, as part of the U.S.
Route 89 corridor.

Thank you for your comment.

DEQ acknowledges the outstanding recreational opportunities afforded by the
Smith River and recognizes its economic contribution. Recreation and use of the
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are a number of issues that stand out. As the public weighs-in on the DEIS in
comments to DEQ, there are a number of things to consider:
1. The Smith River generates $10 million in annual economic activity to the
State of Montana. The Outdoor Recreation Industry generates $7 billion in state
revenue.
2. Outfitters will launch 73 of 1,361 total Smith River permits in 2019.
Outfitters create Montana jobs, are responsible stewards, and the money they
generate stays in the state and has a substantial ripple effect on the economy—
airfare, hotels, travel, etc.
3. Sandfire is an Australian-owned mining company that will pocket the
lionshare of profits and cut-and-run when profitability ceases.
4. $50 million in Montana tax dollars already goes to mine clean-up. Do we
want to add a failed mining experiment on the Smith River to the list, at the
cost of existing, perpetual Montana jobs?

Smith River are addressed in Sections 3.7, Land Use and Recreation, and 3.8,
Visuals and Aesthetics, of the EIS. Socioeconomic resources are addressed in
Section 3.9, Socioeconomics. The Final EIS has been amended to include
publicly available information on the economic contribution of the outdoor
recreation industry, particularly the contribution attributable to the Smith River.
DEQ does not predict contamination/pollution of the Sheep Creek or any other
surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
the EIS. Process water discharged to surface waters via the UIG would be treated
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.
See Consolidated Response FIN-1.

BBC00968

BBC00972

February 2020

1

1

Ronda Wiggers

Jerry DeBacker

Email

Email

My comments are primarily focused on the socioeconomic portion of the DEIS
(3.9).
Having had the opportunity to work with the County Treasurer, the
Commissioners, local ranchers and those involved in this project, it is
abundantly clear that Meagher County is in need of the economic stimulus that
the mine will provide.
With the median wage in MT being $32,750 in 2016, any new mining jobs
anywhere in our state will raise that number. This is due to the average median
wage of a mining sector job being nearly double the state’s median wage at
$60,190 (3.9-4).
These are just the kinds of jobs that Meagher County needs. With an aging
demographic that is ten years higher than the states’ median age (3.9-3), the
people employed by this project, and their families will lower this number.
With wages high enough to support a family, young skilled labor and their
families will likely move to the area, significantly contributing to the goals of
the White Sulphur Springs Growth Policy articulated on page (3.9-9).
Unlike other industries, the mine will assist the County with the up-front strains
on public infrastructure and services with the influx of these skilled workers
(3.9-17), thru the Hard Rock Impact Plan and the prepayment of Metal Mine
License Taxes. Once up and running, the county is estimated to receive 1.4
million a year in these taxes on top of an additional 8 million in taxable
valuation at peak copper production (3.9-17). This is a huge economic boom to
a county that is financially struggling. Along with increasing the county tax
revenue, it will allow the property taxes to decrease for the area ranchers.
I have a fair amount of experience with mitigation projects and corporate
obligations having secured and stewarded conservation easements that allowed
Agrium, Union Pacific Railroad, Monsanto, and Simplot to secure necessary
permits. I am this week finalizing the sixth conservation easement required of
Crown Resources for their gold mining activity, and its impacts on the
watershed, in the Kettle River drainage of north central Washington state. I am
old enough to know that these corporations do not do these mitigation
obligations willingly, but instead were drug kicking and screaming to the table
of societal responsibility.
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Thank you for your comment.

DEQ takes seriously its purpose to thoroughly review the Proponent’s Project as
set forth in its MOP Application to determine whether the proposed operating and
reclamation plans comply with the Montana Air Quality Act, the Montana Water
Quality Act, and the MMRA.
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Sandfire is an Australian-owned mining company that will pocket the profits
and leave when profitability ceases. In Bellingham WA the community is still
paying the expense of cleaning up a Georgia Pacific site- if we can’t secure
responsibility from an American company what might be the challenges of
dealing with an Australian corporation?
$50 million in Montana tax dollars already goes to mine clean-up. Do we want
to add a failed mining experiment on the Smith River to the list?

BBC00973

BBC00974

4

1

Jim Parker

Riley Meredith

Email

Email

Finally, Sandfire is an Australian-owned mining company that will pocket the
lionshare of profits and cut-and-run when profitability ceases. We have seen
this from extractive industries in the past. $50 million annually in Montana tax
dollars already goes to mine clean-up. I do not want to add a failed mining
experiment on the Smith River to the list, at the cost of existing, perpetual
Montana jobs. Do NOT agree to allow this operation to further deteriorate our
pristine Smith River.

DEQ does not predict contamination/pollution of the Sheep Creek or any other
surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
the EIS. Process water discharged to surface waters via the UIG would be treated
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.

See Consolidated Response FIN-1.
DEQ acknowledges the outstanding recreational opportunities afforded by the
Smith River and recognizes its economic contribution. Recreation and use of the
Smith River are addressed in Section 3.7, Land Use and Recreation, and
Section 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic resources are
• The Smith River generates $10 million in annual economic activity to the
State of Montana. The Outdoor Recreation Industry generates $7 billion in state addressed in Section 3.9, Socioeconomics. The Final EIS has been amended to
include publicly available information on the economic contribution of the
revenue.
• Outfitters will launch 73 of 1,361 total Smith River permits in 2019. Outfitters outdoor recreation industry, particularly the contribution attributable to the Smith
create Montana jobs, are responsible stewards, and the money they generate
River.
stays in the state and has a substantial ripple effect on the economy—airfare,
hotels, travel, etc.
DEQ does not predict contamination/pollution of the Sheep Creek or any other
• Sandfire is an Australian-owned mining company that will pocket the
surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
lionshare of profits and cut-and-run when profitability ceases.
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
• $50 million in Montana tax dollars already goes to mine clean-up. Do we
the EIS. Process water discharged to surface waters via the UIG would be treated
want to add a failed mining experiment on the Smith River to the list, at the
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
cost of existing, perpetual Montana jobs?
See Section 6 of the MOP Application.
See Consolidated Response FIN-1.

BBC00978

February 2020

6

Bruce Farling

Email

The DEIS’s section purporting to analyze transportation impacts is wholly
unsatisfactory. For example:
• The only data depicting daily traffic is from 2016 (Figure 3.12-1). There is no
way to determine if data from this single year represents the average annual
traffic volume on the select routes. The DEIS analysis should include several
years data. It is also unclear if these data include local traffic within the select
reaches, or, if it only covers traffic that moves from the select points, or
intersections, that describe the routes. For instance, do these data cover daily
local traffic, say, on Highway 89 between Wilsall and Clyde Park?
• Because the DEIS concludes that a majority of the contractors and Tintina
employees working at the mine, especially during the peak employment years,
will not be living in White Sulphur Springs, it means they will be commuting
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See Table 3.12-2 in the EIS for historic annual average daily traffic. Traffic data
were taken at the specific count locations shown on Figure 3.12-1. The
Proponent’s traffic study assumed that most employee and contractor commuter
traffic would occur between White Sulphur Springs and the mine site, including a
Proponent-provided shuttle (Abelin Traffic Services 2018). Traffic study findings
are briefly summarized in Section 3.12.3.2, Proposed Action, of the EIS. Section
3.12.2.2, Traffic Safety Data, of the EIS provides accident data for Highway 12
and notes the safety improvements installed by Montana Department of
Transportation in 2016. Concerns about shipping container breakage are
addressed in the response to Submittal ID HC-003, Comment Number 31.
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8

Bruce Farling

Email

BBC00991

1

Hayley Couture

Email

Comment
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from other communities. But the DEIS does not determine exactly from which
communities, and thus it is impossible to conclude which routes in the region
will be affected by the increased traffic associated with mine workers and their
families.
• The DEIS neglected taking a hard look at how the increase in daily truck
traffic – 36 daily trips at least -- with half involving hazardous materials –
could cause problems on particularly perilous road reaches, such as Highway
12 between Townsend and the top of the divide above Deep Creek. Deep Creek
canyon is an extremely dangerous route, especially in winter with icy road
conditions, marginal space between the road and the creek and many curves
with limited site distance. It is not unreasonable to expect accidents with trucks
hauling concentrate, especially during winter, in this reach over the life of the
mine. The DEIS completely ignores evaluating winter conditions on Highway
12, including factoring in the increase in traffic that occurs during winter on
weekends when skiers from Helena, Townsend and other communities use
Highway 287 are headed to Showdown Ski Area.
• The DEIS does not disclose any analysis on the integrity of the containers that
will be used to ship the ore. For example, how will they fare should a truck
overturn and the containers bounce off the rocky sidewalls of Deep Creek
Canyon and into Deep Creek? This is not an unlikely possibility.
• The DEIS does not include any spill response plan should trucks hauling
concentrate topple into surface waters, including into Deep Creek or at
crossings on the Shields River.
While it is certainly up to the residents of White Sulphur Springs and Meagher
County to determine how much they want their communities to change, it
certainly seems they would have been better served if the DEIS didn’t leave
some of the descriptions of impacts and mitigation to a draft Hardrock Mine
Impact Act plan that is referenced but not included in the DEIS. Similarly, the
DEIS should have included whatever constitutes Meagher County’s growth
management policy and plan. Besides enumerating potential effects on
population, income and tax revenue, the DEIS should have detailed more
specifically where workers and their families will be housed, how specifically
local services (schools, law enforcement, fire, public water, etc.) will be
affected, and how local businesses will benefit or be adversely affected.
Including this information in the DEIS would certainly increase the comfort –
or discomfort – levels of local residents as they attempt to evaluate the effects
of this mine proposal.
As a member of the Confederated Kootenai Salish Tribes and a geologist, I feel
compelled to comment on the Black Butte Copper Project in central Montana.
My Tribal heritage, and my own life experiences, has given me a deep connect
and respect for our environment. I want to make sure we protect animals, plants
and nature. However, I also want to make sure we give people opportunities to
support themselves and their families. The Black Butte Copper Project was
designed with the environment in mind and will provide more than 200 wellpaying jobs. This project is a win for Montana in my mind.
Tintina Montana has already spent more than $60 million to get their project to
this point. This investment in Meagher County has had a positive impact on the
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Section 3.9, Socioeconomics, of the EIS addresses this topic. The provisions of
the Montana Hard Rock Mining Impact Act, as referenced in Section 3.9,
Socioeconomics, of the EIS, are intended to mitigate fiscal impacts of a hard rock
mineral development and assist affected local governments in preparing for, and
mitigating, area worker influx, infrastructure needs and fiscal and economic
impacts. The Meagher County Growth Policy was reviewed and referenced in
Section 3.9, Socioeconomics, of the EIS. The Final EIS has been amended to
include more specific information regarding how the Project is consistent with
the Meagher County Growth Policy.

Thank you for your comment.
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community. If the project moves forward, the company believes they will
spend another $300 million to bring the Black Butte Copper into production
and hire 240 full-time employees. These are stable, family-wage jobs and can
help build a solid economic foundation across the region. Not only will Tintina
Montana invest in the company and local businesses but employees will have
more money to spend in the community. Tintina Montana can help build a
strong local economy and that will benefit the entire community, whether they
work for the company or not.
DEQ takes seriously its purpose to thoroughly review the Proponent’s Project as
set forth in its operating permit application to determine whether the proposed
operating and reclamation plans comply with the Montana Air Quality Act, the
Montana Water Quality Act, and the MMRA.

BBC01003

BBC01010

February 2020

1

3

Erica Evans
Mita

Tomas M.
Thompson

Email

Email

The provisions of the Montana Hard Rock Mining Impact Act, as referenced in
Section 3.9, Socioeconomics, of the EIS, are intended to mitigate fiscal impacts
I oppose all mining permits near pristine habits, including the Smith River. My of a hard rock mineral development and assist affected local governments in
husband and I moved to Montana from New York City because of the
preparing for, and mitigating, area worker influx, infrastructure needs and fiscal
outstanding outdoor recreation and wildlife opportunities that Montana still has and economic impacts.
to offer. Pristine, unpolluted environments are a rare resource that:
DEQ acknowledges the outstanding recreational opportunities afforded by the
• draw 12 million visitors annually to our State
Smith River and recognizes its economic contribution. Recreation and use of the
• directly supported 34,670 jobs statewide
Smith River are addressed in Section 3.7, Land Use and Recreation, and
• generated $181 million in state & local taxes
Section 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic resources are
• lowered taxes on each Montana household by over $426
addressed in Section 3.9, Socioeconomics. The Final EIS has been amended to
• The Smith River generates $10 million in economic activity alone.
include publicly available information on the economic contribution of the
I am 100% against the SandFire mine. Montanans taxes are already covering
outdoor recreation industry, particularly the contribution attributable to the Smith
$50 million of environmental cleanup from mines. Stating that the SandFire
River.
mine won’t negatively impact the environment is not accurate - just look at the
history of mining. No mines should be allowed to to diminish the great asset we DEQ does not predict contamination/pollution of the Sheep Creek or any other
have or the financial benefits of protecting it.
surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
the EIS. Process water discharged to surface waters via the UIG would be treated
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.
See Consolidated Response FIN-1.
• The Smith River generates $10 million in annual economic activity to the
DEQ takes seriously its purpose to thoroughly review the Proponent’s Project as
State of Montana. The Outdoor Recreation Industry generates $7 billion in state set forth in its operating permit application to determine whether the proposed
revenue. Further, outfitters will launch 73 of 1,361 total Smith River permits in operating and reclamation plans comply with the Montana Air Quality Act, the
2019. Outfitters create Montana jobs, are responsible stewards, and the money Montana Water Quality Act, and the MMRA.
they generate stays in the state and has a substantial ripple effect on the
The provisions of the Montana Hard Rock Mining Impact Act, as referenced in
economy—airfare, hotels, travel, etc. The draft EIS should evaluate any
Section 3.9, Socioeconomics, of the EIS, are intended to mitigate fiscal impacts
potential impacts to this burgeoning and sustainable industry.
of a hard rock mineral development and assist affected local governments in
• Sandfire is an Australian-owned mining company that will pocket the
preparing for, and mitigating, area worker influx, infrastructure needs, and fiscal
lionshare of profits and cut-and-run when profitability ceases.
and economic impacts.
• $50 million annually in Montana tax dollars already goes to mine clean-up.
Do we want to add a failed mining experiment on the Smith River to the list?
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DEQ acknowledges the outstanding recreational opportunities afforded by the
Smith River and recognizes its economic contribution. Recreation and use of the
Smith River are addressed in Sections 3.7, Land Use and Recreation, and 3.8,
Visuals and Aesthetics, of the EIS. Socioeconomic resources are addressed in
Section 3.9, Socioeconomics. The Final EIS has been amended to include
publicly available information on the economic contribution of the outdoor
recreation industry, particularly the contribution attributable to the Smith River.
DEQ does not predict contamination/pollution of the Sheep Creek or any other
surface water. See Sections 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
the EIS. Process water discharged to surface waters via the UIG would be treated
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.

BBC01054

BBC01061

February 2020

2

2

Scott Bischke
and Katie
Gibson

Ronald C.
McGlennen

Email

Email

Please include these facts as part of registering our comments against
permitting the Tintina operations (data provided by the Save our Smith
Coalition of Concerned Montanans):
1. The Smith River generates $10 million in annual economic activity to the
State of Montana, including the small town of White Sulphur Springs. The
outdoor recreation industry generates $7 billion in state revenue.
2. Outfitters will launch 73 of 1,361 total Smith River permits in 2019.
Outfitters create Montana jobs, are responsible stewards, and the money they
generate stays in the state and has a substantial ripple effect on the economy—
airfare, hotels, travel, etc.

In this time when industries based outside of the United States enjoy
unreasonable tax incentives to extract resources from our own country, it is
therefore reasonable to look at the impact of the Black Butte mine from a
global economic view. From research hosted by The National Science
Foundation of China and reported by the American Chemical Society, the cost
effectiveness of “urban mining” to reclaim copper and gold, principally from
electronic waste, is “13 times less costly” than to extract ore for the same
metals. A recent study from Tsinghua University Beizing, China shows that,
with some government subsidies, urban mining in China could recover copper
at less than US$2 a kilogram (2 pounds), which is less than a third of the
international market price. It makes better economic sense to reclaim our own
waste and bring those longstanding profits back to our state and community.
By contrast, Tintina has failed to show their interest in doing the right thing for
the environment, with their reliance on age-old approaches to extraction of ores
from places far away from their corporate home. The simple fact that Tintina
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See Consolidated Response FIN-1.
DEQ acknowledges the outstanding recreational opportunities afforded by the
Smith River and recognizes its economic contribution. Recreation and use of the
Smith River are addressed in Section 3.7, Land Use and Recreation, and
Section 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic resources are
addressed in Section 3.9, Socioeconomics. The Final EIS has been amended to
include publicly available information on the economic contribution of the
outdoor recreation industry, particularly the contribution attributable to the Smith
River.
DEQ does not predict contamination/pollution of the Sheep Creek or any other
surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
the EIS. Process water discharged to surface waters via the UIG would be treated
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.

Section 75-1-220(1), MCA, defines “alternatives analysis” as “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. For a project that is not a state-sponsored project, it does not include an
alternative facility or an alternative to the proposed project itself.” DEQ cannot
consider “urban mining” in its analysis of the alternatives because it does not
accomplish the same objectives as those included in the Proposed Action by the
Proponent.
See Consolidated Response FIN-1.
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was compelled to change their corporate name to obfuscate their national
origins, and to potentially hide the money trail from their proposed profits is
typical of the hard-rock mining industry, in general. The same cryptic behavior
has been shown by PolyMet, the Swiss-based mining interest seeking to
develop copper mining in northern Minnesota.
Additionally, the failure to pass the Montana referendum I-186 last November,
which sought to ensure that the mining interest would at least do the right thing
and secure the money to reclaim the site of their mining operations for
perpetuity, was fought strenuously be Tintina and other industry advocates.
Based on that history, the intentions to make right with Montana were made
clear. We, as residents of this community expect that Tintina will take their
profits and run, leaving us with the polluted mess in their wake.

BBC01061

4

Ronald C.
McGlennen

Email

The numbers speak for themselves. More the 10 million in revenue to the state
of Montana and that amount is growing. Furthermore, the Outdoor Recreation
Industry generates $7 billion in state revenue. Outfitters will launch 73 of 1,361
total Smith River permits in 2019. Outfitters create Montana jobs, are
responsible stewards, and the revenues they generate remain in the state
creating a ripple effect on the economy—airfare, hotels, travel, etc. The draft
EIS should evaluate any potential impacts to this burgeoning and sustainable
industry. So, doing the math, it is apparent that more jobs are created with the
recreational industry that also seek to preserve of the Smith River then the
temporary employment that the Tintina mine proposes, with the obvious risk to
the environment, lifestyle and health of Montana at stake. Lastly, consider the
stresses of our daily lives. Is it work the risk to compromise the natural treasure
that is the Smith or any other Montana waterway, as a place of refuge and
escape? Our citizenry say no. We say preserve the Smith from the insult of the
Tintina mine.
In summary, our family is opposed to the Tintina mine. We do entrust our
environment, our economy, and frankly our national security to this foreign
company to do the right things to preserve the Smith River. We thank you for
the opportunity to make comments and we urge the Montana Department of
Environmental Quality to require added study and analysis to the current
findings within the environmental Impact Statement for the proposed Black
Butte Mine.

DEQ takes seriously its purpose to thoroughly review the Proponent’s Project as
set forth in its operating permit application to determine whether the proposed
operating and reclamation plans comply with the Montana Air Quality Act, the
Montana Water Quality Act, and the MMRA.
The provisions of the Montana Hard Rock Mining Impact Act, as referenced in
Section 3.9, Socioeconomics, of the EIS, are intended to mitigate fiscal impacts
of a hard rock mineral development and assist affected local governments in
preparing for, and mitigating, area worker influx, infrastructure needs and fiscal
and economic impacts.
DEQ acknowledges the outstanding recreational opportunities afforded by the
Smith River and recognizes its economic contribution. Recreation and use of the
Smith River are addressed in Section 3.7, Land Use and Recreation, and
Section 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic resources are
addressed in Section 3.9, Socioeconomics. The Final EIS has been amended to
include publicly available information on the economic contribution of the
outdoor recreation industry, particularly the contribution attributable to the Smith
River.
DEQ does not predict contamination/pollution of the Sheep Creek or any other
surface water. See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface
Water Quantity, and Section 3.5.3.2, Surface Water Quality and Temperature, of
the EIS. Process water discharged to surface waters via the UIG would be treated
to avoid impacts. Although contamination/pollution is not predicted, DEQ is
requiring operational monitoring to verify that surface waters are being protected.
See Section 6 of the MOP Application.
See Consolidated Response FIN-1.

Wetlands

HC-002

February 2020

8

William Avey

USDA Forest
Service

The maps of the groundwater modeling results in Appendix M only display out
to the 10 foot contour for draw down and do not show the full spatial extent of
Hard Copy lesser drawdown (0.01ft- 9.99ft). On National Forest lands adjacent to the
project, decreases of as little as 1 to 2 feet of drawdown have the potential to
Letter
impact wetlands and associated plant/wildlife habitat, as well as livestock
watering from developed springs. Project development and operational
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Section 3.4 of the EIS summarizes the potential impacts of the mine dewatering
on the groundwater and surface water system in the Project area. Elements of the
referenced analysis indicate that loss of base flow in the nearby creeks would be
minimal, while the water table would be lowered more than 2 feet for thousands
of feet around the mine workings. Those drawdowns and small loss of base flow
are predicted to dissipate within a few years after completion of mine dewatering.
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activities should not result in a reduction of wetland area or quality on National It is unlikely that the drawdowns and the lateral extent of a cone of depression
Forest lands.
would be much larger than predicted by the groundwater model. However, if
secondary impacts develop that are associated with the loss of wetlands from
groundwater drawdown, the wetland monitoring during the construction,
operations, and closure phases would capture the extent of the secondary wetland
impacts. If the spring has a beneficial use and DEQ determines that a loss in the
quantity of the water in the spring is caused by Tintina’s mining operation, DEQ
may order Tintina to provide the needed water immediately on a temporary basis
and replace the water supply within a reasonable time. The springs associated
with these wetlands on Forest Service lands are currently being monitored and
would continue until DEQ determines monitoring is no longer required.
Moreover, baseline groundwater monitoring indicates that 2 feet of seasonal
fluctuations of the water table are now occurring and are within the typical range
of seasonal groundwater fluctuations, so the predicted potential drawdown of
groundwater by 2 feet would not permanently affect the groundwater-dependent
wetlands, as indicated by existing conditions. The wetlands that are dependent on
perched groundwater or surface water flow would not be affected by mine
dewatering and are not expected to be affected from loss of stream base flow.
Furthermore, it is not feasible to model accurate impacts of drawdown from a
groundwater model to the 1-foot contour level.
Mine dewatering would result in lowering groundwater levels within the Project
area (LSA). Figures 3.4-9 and 3.4-10 in Section 3.4.1.5 of the EIS show modelThe Draft EIS fails to adequately analyze the potential impacts of mine
predicted drawdowns in the shallow and deeper HSUs at mine Years 4 and 15,
drawdown on wetlands in the project area. As Tom Myers discusses further in
respectively. Groundwater and surface water modeling analysis indicates that loss
his comments on the Draft EIS, “lowering the water table in the bedrock could
of base flow in the nearby creeks would be minimal, while the water table would
reduce the upward gradient . .. and make less water available” for wetlands.
be lowered more than 2 feet for thousands of feet around the mine workings.
Exhibit 39 at 29. The Draft EIS agrees that “lowering groundwater elevations
Water inputs back to the groundwater and surface water from underground
for Project operations,” which is expected to occur due to dewatering of the
injection and the NCWR would mitigate these potential impacts (groundwater
mine void, “could result in a reduction of the primary water source for these
drawdown). It is acknowledged that lowering the water table for the duration of
wetlands.” Draft EIS at 3.14-18; see also id. at 3.14-11 (“The wetlands
the operations phase of mining may impact some ecosystems, even if drawdown
delineated within the analysis area exhibit hydrology that is primarily
is less than 2 feet. However, in the Project area, ecosystems depend not only on
groundwater-dependent.”). The Draft EIS predicts, however, that any impacts
groundwater (defined as water below the water table), but on perched water
to wetlands will be mitigated by water inputs to Coon Creek and the
(which is water in the ground but above the regional water table). As such,
Hard Copy underground infiltration gallery. Draft EIS at 3.14-18. Inputs to Coon Creek are
lowering the regional water table, or deep groundwater associated with mine
unlikely to mitigate wetland impacts, however, because the wetlands are fed by
Letter
dewatering, has often only a limited effect on ecosystems. In instances where
groundwater-not surface water in Coon Creek and Sheep Creek. See Draft EIS
small, isolated wetlands exist outside the area affected by the underground
at 3.14-11. As to the underground infiltration galleries, the Draft EIS provides
injection of groundwater, and no perched water table is available, reduction in
no modeling or other data to support its prediction that flow in these galleries
available groundwater could cause these wetlands to dry up. If this scenario
will protect all wetlands impacted by mine drawdown. See Draft EIS at 3.14occurs, these wetland areas would likely become dominated by upland vegetation
18. The Draft EIS’s prediction in this regard seems implausible, because a
during this drawdown timeframe. However, they likely would revert back to a
significant portion of the wetlands-in particular the wetlands adjacent to Little
wetland vegetation-dominated wetland after mining ceases and the water table
Sheep Creek-appear to be within the drawdown cone but far from the
rises to the baseline levels.
underground infiltration gallery. Compare Draft EIS at 3.14-10 with Draft EIS
at 2-3. The EIS should provide a complete analysis of potential drawdown
However, if secondary impacts develop associated with the loss of wetlands from
impacts to wetlands, including sufficient evidence to support DEQ’s prediction
groundwater drawdown, wetland monitoring during the construction, operations,
that the proposed mitigation measures will prevent significant wetland impacts.
and closure phases would capture the extent of the secondary wetland impacts
and the Proponent would be required to report the monitoring results with
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USACE and DEQ, as conditions of both the Section 404 and 401 permits, and
mitigation of these secondary impacts could be required.
The wetland analysis area shown in Figures 3.14-1 and 3.14-2 of the EIS includes
the 329 acres of wetlands and indicates the detailed polygons, separated by
wetland type. These mapped wetlands resulted from the wetland delineation
performed within the survey area where survey access was allowed by landowner
permission. Further mapping by desktop interpretation and extrapolation could be
completed to indicate approximate wetland locations beyond the study area;
however, this level of detail would not be needed as adequate information was
presented to evaluate direct and indirect wetland impacts. Within the wetland
analysis area, only 0.85 acre of direct impacts would occur of the 329 acres of
wetlands present. To compensate for the 0.85 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
ILF program. If an ILF is not a viable option for mitigation, then the Proponent
would be required to address compensatory mitigation requirements through a
permittee-responsible mitigation to the satisfaction of the USACE.

The wetlands analysis area, shown in DEIR Figures 3.14-1 and -2, is
rectangular. It includes only the lands leased for the Project (DEIS, p 3.14-1).
This is completely inappropriate because wetland edges do not follow straight
lines and the potential impacts to wetlands, especially that caused by
drawdown, will also not follow a straight line. The survey identified
approximately 328 acres of wetlands within the rectangular area, the majority
of which are along Sheep Creek (DEIS, Figure 3.14-2).; existing modeling
indicates (from DEIS conclusion) that “..... water inputs back to the
groundwater and surface water from underground injection and the non-contact
water reservoir would mitigate these potential impacts (groundwater
Since no indirect impacts are anticipated within the wetland analysis area,
drawdown)”
mapping wetlands outside the wetland analysis area is not needed. Furthermore,
if secondary impacts develop associated with the loss of wetlands from
groundwater drawdown, monitoring wetlands within the wetland analysis area
during the construction, operations, and closure phases would capture the extent
of the secondary wetland impacts. The Proponent would be required to report the
monitoring results to USACE and DEQ, as conditions of both the Section 404
and 401 Water Quality Certification permits, and wetland mitigation could be
required.
The groundwater modeling included the site-wide water balance data derived
from the various baseline studies as described in Section 2.1, Climate,
Meteorological Data, and Air Quality, of the MOP Application. The water
The hydrology for the wetlands in groundwater-driven, meaning groundwater balance determination included the meteorological-derived data, which included
feeds the wetlands. The wetland areas are “too large of a surface area to exhibit both precipitation and evaporation. The meteorological study generated long-term
wetland hydrology that is dependent on-stream flow” (DEIS, p 3.14-11). The estimates of both precipitation and evaporation for the Project area. The MOP
wetlands depend on the upward flow of groundwater, as represented by the
Application states, “Given the level of uncertainty in the evaporation estimates,
observed upward gradient in much of the groundwater, not infiltration of
as with the precipitation, the study applied the most conservative approach to the
streamflow. Groundwater discharges into the wetlands from which some would water balance analyses, and used the highest evaporation estimate (20.2 inches,
evapotranspire, but neither the DEIS nor Hydrometrics (2016) accounts for this. 513 mm) for the Project site for modeling purposes.” Although
The DEIS describes modeling of groundwater flow that is toward Little Sheep evapotranspiration was not directly included within the modeling calculations, the
Creek and Sheep Creek, but does not acknowledge ET (DEIS p 3.14-11).
conservative estimates used for the evaporation parameter should also account for
Implied is that all groundwater reaching the riparian zone reaches the streams. evapotranspiration. Moreover, existing modeling in the EIS indicates that, “water
Hydrometrics (2016) simulates groundwater discharge to the streams using the inputs back to the groundwater and surface water from underground injection and
the non-contact water reservoir would mitigate these potential impacts.”
Stream boundary which accounts for flow in the streams. It does not account
for ET, which means the DEIS also does not account for ET. Calibration is for However, if secondary impacts develop associated with the loss of wetlands from
groundwater drawdown, wetland monitoring during the construction, operations,
stream flow, so it is not appropriate to suggest that the Stream boundary
and closure phases would capture the extent of the secondary wetland impacts,
accounts for ET. The wetlands have not been modeled for this DEIS.
and the Proponent would be required to report the monitoring results with
USACE and DEQ, as conditions of both the Section 404 and 401 permits, and
mitigation of these secondary impacts could be required.

8-151

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

BBC00589

BBC00049

February 2020

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

44

1

Tom Myers

Deborah
Johnston

Prepared for:
Montana Trout
Unlimited, Trout
Unlimited,
Montana
Environmental
Information
Center,
EarthWorks,
American Rivers

Source

Email

Email

Comment

Response

Secondary wetlands effects (DEIS, p 3.14-17 to -19) would impact a much
larger wetland area. Mine dewatering would have a most deleterious effect
because it would cause drawdown or gradient that removes water from the
wetland. Most immediately obvious on the streamflow reductions, the DEIS at
least proposes a plan to replace the water lost from the streams. It completely
dismisses the effect mine dewatering would have on wetlands (DEIS, p 3.1418).
Any wetland area that has drawdown will be impacted. As the water table
lowers beneath a wetland due to drawdown, wetlands would have more
difficulty accessing its necessary groundwater. At some point usually wetland
species dependent, the wetland would dry up. However, it does not require
even measurable drawdown to affect the flow of water into the wetlands. If
there is reduced flow to the creek due even to a change in gradient, there would
be much decreased flow to the wetlands along the creek. The wetlands
discharge water as ET which would not show up as a loss to the river.
The DEIS only presented drawdown to ten feet on its maps, but as discussed
above, dewatering affects surface water, and wetlands, with a lesser drawdown.
Simply lowering the water table in the bedrock could reduce the upward
gradient, which the DEIS notes supports the wetlands, and make less water
available. The DEIS grossly underestimates the impacts due to mine
dewatering.
The alluvial groundwater model simulated mounding due to discharge into the
UIGs. This mounding may replace some of the water loss to the wetlands, but it
is not analyzed that way. The only way to estimate an accurate drawdown
impact to the wetlands is to complete a model that simulates both dewatering
and UIG discharge with ET boundaries. Actual drawdown compared with
wetland boundaries would show the impacts.
Recommendation: Develop a detailed alluvial groundwater model that includes
both wetland function simulated as ET and that simulates the effect of
dewatering in the bedrock on the alluvium. The DEIS could provide a complete
estimate of secondary wetland effects. Tintina could then prepare adequate
mitigation plans.
Thank you for analyzing and ultimately dismissing come of the alternatives
presented to you during the public scoping process. It is apparent that the
MDEQ and Tintina listened to the public comment, carefully analyzed the
thoughts presented, acted on those ideas that had merit and did not act on those
that would present more environmental harm than good. A good example of
this is the suggestion in Section 2.4.1.5 - “Use Wetlands as Part of the Water
Treatment System.” The suggestion that this is a better alternative than the
treatment plant proposed by Tintina was studied by the MDEQ for
environmental benefit. In Section 2.4.1.5, Page 20, the MDEQ rightfully
maintains that there is no reason to assume that the treatment plant cannot be
‘maintained in operating order’ for as long as it is needed. The MDEQ also
pointed out that wetlands are often only effective for ‘polishing’ waters
primarily treated in an active system and that the effluent standards required by
law would not be able to be met using this alternative.
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Mine dewatering would result in lowering groundwater levels within the Project
area (LSA). Figures 3.4-9 and 3.4-10 in Section 3.4.1.5 of the EIS show modelpredicted drawdowns in the shallow and deeper HSUs at mine Years 4 and 15,
respectively. Groundwater and surface water modeling analyses indicate that loss
of base flow in the nearby creeks would be minimal, while the water table would
be lowered more than 2 feet for thousands of feet around the mine workings.
Water inputs back to the groundwater and surface water from underground
injection and the NCWR would mitigate these potential impacts (groundwater
drawdown). It is acknowledged that lowering the water table for the duration of
mining may impact some ecosystems, even if drawdown is less than 2 feet.
However, in the Project area, ecosystems depend not only on groundwater
(defined as water below the water table), but on perched water (which is water in
the ground but above the regional water table). As such, lowering the regional
water table, or deep groundwater associated with mine dewatering, often has only
a limited effect on ecosystems. In instances where small, isolated wetlands exist
outside the area affected by the underground injection of groundwater, and no
perched water table is available, reduction in available groundwater could cause
these wetlands to dry up. If this scenario occurs, these wetland areas would likely
become dominated by upland vegetation during this drawdown timeframe.
However, they likely would revert back to a wetland-vegetation-dominated
wetland after mining ceases and the water table rises to the baseline levels.
Drawdowns predicted by the groundwater model and a small loss of base flow
are predicted to dissipate within a few years after completion of mine dewatering.
Further details on mine flooding and groundwater level recovery are provided in
Section 3.4.3.2. It is unlikely that the drawdowns and the lateral extent of a cone
of depression would be much larger than predicted by the groundwater model.

As described in Section 2.3.2.5 of the EIS, this alternative (use of wetlands as
part of the water treatment system) was not considered due to concern for
wetlands not being able to remove all contaminants and discharge to wetlands
would exceed MPDES discharge permit standards.
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Vegetation

HC-002

2

William Avey

USDA Forest
Service

The project area, and adjacent National Forest lands, include localized
Hard Copy infestations of noxious weeds. The HLCNF would like assurance of a
Letter
cooperative relationship with the project proponents to mutually address
noxious weeds in the project area during the life of the project.

Under § 82-4-336(8), MCA, a reclamation plan must include provisions for
vegetative cover appropriate to the future use of the land as specified in the
reclamation plan. The re-established vegetation must meet county standards for
noxious weed control. To comply with § 82-4-336(8), MCA, the Proponent
submitted a “Noxious Weed Management Plan” (WESTECH 2016) for managing
noxious weeds during the Project. Objectives of the noxious weed control plan
include (1) coordination and consultation with designated county, state, and
federal (where applicable) weed personnel regarding noxious weed control
activities to ensure compatibility with existing weed control protocols and (2)
responding to landowner and/or regulatory agency reports of weeds during
reclamation. The noxious weed control plan would become an enforceable
provision of the reclamation plan should the Proponent be issued an operating
permit.

Terrestrial Wildlife

BBC01012

BBC01012

6

7

Amy Seaman

Amy Seaman

Montana Audubon Email

Montana Audubon Email

Reasonably foreseeable and/or potential environmental consequences and effects
due to the Project have been analyzed in the EIS. The Final EIS includes
additional information about the potential risks associated with the Project
we would suggest estimating the potential extents of damages under each
facilities or processes. Appendix R of the MOP Application (Failure Modes
scenario rather than brushing off risks to wildlife as unlikely. There is not
Effects Analysis) describes the failure analysis of Project facilities and processes
enough consideration of the consequences given failure to attain standards. The
(Geomin Resources 2015). Section 3.15, Wildlife, of the EIS describes that the
amount of research on wildlife appears minimal to support a no effect
Wildlife Analysis Area includes approximately 165 acres of riparian grass
conclusion throughout the EIS. Riparian areas are disproportionately valuable
habitats, of which 1.4 acres (approximately 0.03 percent of the total analysis area)
to wildlife, and so adjacent habitat should not be assumed to be commensurate
would be affected by the Project. Section 3.14, Wetlands, of the EIS describes
with habitat within the project footprint.
that there would be approximately 0.85 acre of directly impacted wetlands as a
result of the Project. Although terrestrial wild animals utilize riparian corridors
and wetlands, this is a nominal impact level.
Section 3.15, Wildlife, of the EIS includes an analysis of noise and light pollution
on various wildlife species throughout the Project area, including those within 1
to 2 miles of Project activities. The Final EIS analyzes the effectiveness of noise
mitigation measures proposed by the Proponent in the MOP Application, which
includes:
• Analysis for the impact to wildlife regarding the sound and artificial lighting • On all diesel-powered construction equipment, replace standard back-up
alarms with approved broadband alarms that limit the alarm noise to 5 to
of the project are absent and should be considered to minimize potential
10 dBA above the background noise.
impacts within the 1-2 mile area the EIS suggests would be affected by noise.
This consideration should be taken into account for nesting raptor species, and • Install high-grade mufflers on all diesel-powered equipment.
other species assumed to be sensitive to noise disturbance.
• Restrict the surface and outdoor construction and operation activities to
daytime hours (7:00 a.m. to 7:00 p.m.).
• Combine noisy operations to occur for short durations during the same time
periods.
• Turn idling equipment off.

BBC01012

February 2020

8

Amy Seaman

Montana Audubon Email

• Further consideration should be given to potential impacts caused by the
increased amount of toxic surface water available to migratory birds and bats
(additional bat information appears warranted for collection). Though project
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All water from the CTF and some water from the WTP would report to the PWP
where it would mix with water from the mill (i.e., thickener overflow), direct
precipitation, and run-on. Assessments of predicted water quality of the PWP

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

Source

Comment

Response

proponents suggest water salinity levels will not pose a threat to avian wildlife, during Operations are provided in Sections 3.5.3.2, Surface Water Quality, and
and netting is proposed as a mitigation technique, no alternatives are considered Section 3.15, Wildlife, of the EIS. The PWP would be drained at Closure.
Predicted water quality of the PWP is slightly acidic, with concentrations of most
in the event mortality is witnessed.
water quality parameters predicted to be less than available DEQ numerical water
quality standards. Minor exceptions were observed, where elevated
concentrations were predicted for copper, nickel, lead, and zinc in operations.
Note, the predictive model for the PWP is based on the principle of mass balance
and, for example, does not include likely geochemical processes that would occur
in situ to attenuate metal concentrations (e.g., sorption of metals to ferrihydrite, or
metals removal via flocculation and settling of particulate matter). Thus,
concentrations of these parameters may be overestimated. Ongoing operational
monitoring has been proposed to validate model predictions and to identify
potential impacts on water resources in a timely manner and trigger the
implementation of operational changes and / or mitigation measures (Section 6 of
the MOP Application).
Section 3.6.7 of the MOP Application states, “The CWP is designed to collect
surface run-off from the mill area, portal pad, WRS pad, copper-enriched rock
storage pad, CTF road north of the mill, and from the CWP itself, as well as
water from underground mine dewatering.” The CWP would normally store only
a minimal volume of water during Operations.

BBC01012

9

Amy Seaman

Montana Audubon Email

• Monitoring of wildlife during the project life should be proposed to
evaluation assumptions of the mining permit.

Section 3.15, Wildlife, of the EIS states that the brine cell (approximately 3 acres)
of the CWP is the only exposed water feature that may contain potentially
harmful constituents of concern. For that reason, the CWP brine cell is proposed
to have bird netting to avoid avian and bat use of it.
Section 3.15, Wildlife, of the EIS does not identify any significant impacts on
wildlife species due to the Proposed Action. As such, no additional monitoring
would be required.

Water Resources

PC-01

February 2020

1

Cory Beattie

Public
Meeting
Comment
Form

Section 3.5.3.1, Surface Water Quantity, of the EIS provides a discussion of the
impacts that mine dewatering would have on the base flow of nearby streams (see
the subsection titled “Dewatering Associated with Underground Mine
Operations”). Groundwater model results indicate that base flow depletion would
be approximately 2 percent of the total base flow in Sheep Creek. This is within
analytical uncertainty of measurement and would be less than the limit
A. The project will dewater Sheep Creek, a stream on the 303d list of impaired established in non-degradation rules; see Consolidated Response WAT-4.
streams for aluminum and E. Coli pollution. The dewatering will lead to higher
temperatures, causing the E. Coli to become more prevalent. The project should As discussed in Section 3.4.2.5, Groundwater–Surface Water Interactions, of the
not be developed unless they can do so without dewatering any of the nearby EIS, under baseline (pre-mining) conditions, groundwater is discharging from the
streams.
proposed mine site to Sheep Creek at a rate of about 3 percent of the base flow in
the creek (Hydrometrics, Inc. 2016a). Sheep Creek base flow is primarily
supplied by groundwater discharge, but the majority of this base flow (estimated
97 percent) discharges to Sheep Creek from groundwater in other portions of the
watershed that would not be dewatered by the mining operation. Even if all the
groundwater discharge to the creek around the proposed mine is eliminated due to
the cone of depression from mine dewatering, the loss of base flow in the creek
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would be 3 percent or less. This decrease in flow is within analytical uncertainty
of measurement and would be less than the limit established in non-degradation
rules.
Such a small loss of base flow (approximately 3 percent or less) is highly unlikely
to result in a rise of Sheep Creek’s water temperature, nor would such a small
change in base flow be expected to affect, directly or indirectly, algal and
bacterial biomass (including E. coli). It is expected that the temperature of Sheep
Creek would remain within the range of natural variation of the system.
Management methods for preventing alteration of stream temperature as a result
of discharge from the UIG include: (1) changing the depth the water is pulled
from the TWSP; (2) managing the combined flows from the TWSP and treated
groundwater; and/or (3) installing heat exchange unit(s). Discharges to the Sheep
Creek alluvial UIG from the WTP and/or TWSP would offset any dewatering
impacts on Sheep Creek. During summer months when discharges from these
sources may not occur, stream flow depletion would be offset, if necessary, via
discharge to Sheep Creek from the NCWR via the wet well.
Impacts on surface water resources are not predicted. To confirm this prediction,
the Proposed Action and AMA requires the Proponent to conduct groundwater
and surface water monitoring.
With respect to the issue of rising surface water temperatures, causing algal
growth, and affecting fish populations, refer to Consolidated Response WAT-5.

PM1-05

PM1-05

PM1-06

February 2020

2

5

2

Curtis
Thompson

Curtis
Thompson

Bonnie Gestring Earthworks

The Draft Environmental Impact Statement fails to address the statistical
certainty that this will contaminate adjacent waterways downstream,
downgradient. Ultimately, the Smith River will be polluted. Maybe not in our
lifetime, but it will happen. All hard rock mines in Montana history have
polluted downgradient waterways. This Environmental Impact Statement is
premised on the assumption that that will not happen here even though it has
always happened.

See Consolidated Responses WAT-2 and CUM-3.

Public
Meeting
Transcript

The Draft Environmental Impact Statement fails to address the impact on
drinking water in the event of contamination.

A comparison of groundwater quality to Montana human health standards is
provided in Section 3.4.2.6 and Section 3.4.2.7 of the EIS. Section 3.4.3.2
discusses water supply and drinking water quality at the mine site area. No
impacts on surface water quality or groundwater quality are predicted during
operations and post-closure of the Project (Section 3.4.3.2; Section 3.5.3.2 of the
EIS).

Public
Meeting
Transcript

One of our primary concerns is that the Draft EIS significantly underestimates
how much groundwater could flow into the underground tunnels during mining
operations. An independent hydrologic review and model conducted by Dr.
Tom Myers estimates that it could intercept two to three times the volume of
groundwater that the Draft EIS predicts. This means that vastly more water will See Consolidated Response WAT-1.
have to be captured and discharged into the infiltration trenches that are now
being proposed directly adjacent to Sheep Creek. This volume of water would
overwhelm the proposed infiltration system and result in the likely degradation
of water quality.

Public
Meeting
Transcript
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Monitoring locations established for baseline studies and ongoing monitoring
(Section 3.5.1, Analysis Methods, of the EIS) have been selected to provide the
best quality data possible, including capture of potential effects from the Project.
Upstream of SW-1, Sheep Creek is braided as it flows across an alluvial plain,
and the unstable nature of the channel is not conducive for establishing a
continuous monitoring gaging station.

PM1-06

PM1-10

February 2020

4

1

Bonnie Gestring Earthworks

Roger Peffer

Public
Meeting
Transcript

Public
Meeting
Transcript

Note that water quality would be routinely monitored at multiple locations
downgradient of the proposed mine facilities, and that these locations would be
much closer to potential sources of seepage than site SW-1 on Sheep Creek. For
example, treated water discharged from the mine to the infiltration gallery
adjacent to Sheep Creek would be sampled before it is discharged. Seepage from
the CTF, if it were to occur, would enter an engineered underdrain system
beneath the facility, and the effluent from this drain would be monitored.
Groundwater monitoring wells have been installed downgradient of the proposed
mine facilities. Monitoring of these wells would identify contamination in
groundwater, if it were to occur, before that water reached surface waters.
And what’s particularly troubling to me is that the mining company and the
Tributary watersheds to Sheep Creek in which mine facilities would be located
Draft EIS are proposing a single monitoring site on Sheep Creek downstream would also be monitored for surface water quality. For example, the CTF and
from the mine. And if you look at the map, it looks like it’s roughly over a mile mill site would be located in the Brush Creek watershed, and surface water
downstream. Water quality impacts, particularly from seepage from leaking
quality has been and would continue to be monitored in Brush Creek. Brush
mine facilities, will simply not be identified in a timely manner.
Creek is a tributary to Little Sheep Creek, which in turn is a tributary to Sheep
Creek. Therefore, water quality impacts, if they were to occur, would be
identified in a timely manner through the water quality monitoring program,
which includes sampling locations very close to the proposed mine facilities. Site
SW-1 on Sheep Creek would not be the nearest monitoring location to these
facilities, but rather the farthest from them. The location was chosen because
Sheep Creek enters a narrow canyon downstream of the Project area, causing
groundwater beneath the creek to upwell and enter the stream above SW-1.
Further upstream of SW-1, water discharged from the mining project into
groundwater would not have entered the stream, and any potential water quality
impacts from the Project on Sheep Creek may not be detected at locations farther
upstream.

And I have a huge concern about water quality with this project. Sheep Creek
flows into the Smith, as everyone has mentioned. Excellent trout fishing
stream. But then it flows into the Missouri. And there’s Great Falls, with a
population of almost 60,000 people who will be impacted when these toxic
chemicals flow into the river. And when will we find out? We’re going to find
out two months, three months, six months after they have contaminated our
drinking water. You know, what’s the system in place for protecting our
drinking water? If -- when this spill occurs, there is no way to clean it up.
Those toxins will be in those rivers forever, in our lifetime. I want to see
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Impacts on groundwater and surface water resources are not predicted. To
confirm this prediction, the Proposed Action and AMA require the Proponent to
conduct groundwater and surface water monitoring. Monitoring would continue
on Sheep Creek downstream of the Project area and along Coon Creek as
described in Section 3.5, Surface Water Hydrology, of the EIS.
See the Consolidated Response CUM-3.
Further, spill containment is addressed in the Proponent’s MOP Application
(Appendix P, Emergency Response Plan, Section 4.0, Spill Response Plan), and
the reader is referred to this document for additional details. Immediate reporting
of spills would be required. The risks of various types of spills occurring, and
their potential consequences, are also discussed in the Proponent’s MOP
Application, Appendix R, Failure Modes Effects Analysis. Due to planning for
spill containment during mine design, quantities of materials that might be
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protection for our children, for our grandchildren, and for ourselves by
protecting these.

PM1-12

1

Public
Meeting
Transcript

Kathy Gessaman

Public
Meeting
Transcript

PM1-13

1

Stuart Lewin

Missouri River
Citizens

PM2-02

1

Jim Bell

Madison-Gallatin Public
Chapter of Trout Meeting
Unlimited
Transcript

February 2020

released in the event of a spill are expected to be small enough to be completely
contained on the mine site and subsequently cleaned up. Impacts on Sheep Creek
are unlikely, and the potential for a spill to cause measureable changes to water
quality further downstream in the Smith or Missouri rivers is negligible.
It is standard practice to develop quantitative, predictive models to evaluate
potential water quality and quantity effects associated with proposed
development projects. The EIS includes quantitative predictive surface water and
groundwater modeling to generate predictions to support the assessment
What I would like to see, though, here is, from the DEQ, some confidence level
application and inform mitigation and management strategies (see Section 3.4.1,
numbers, percentages, or something of what kind of confidence you have in
Section 3.4.2, Section 3.5.1, and Section 3.5.2). The reliability of the model
these experimental models that are being proposed and, you know, the
predictions was assessed considering data limitations and through completion of a
reliability of the assumptions used when they’re making these. And the
model sensitivity analysis, as is standard practice. Impacts on groundwater and
confidence level in, you know, the equations used for the whole water
surface water resources are not predicted. To confirm the model predictions, the
treatment facility.
Proposed Action and AMA requires the Proponent to conduct groundwater and
surface water monitoring. Monitoring would continue on Sheep Creek
downstream of the Project area and along Coon Creek as described in Section
3.5, Surface Water Hydrology, of the EIS.
We spent a lot of time working on the growth policy plan for the City of Great
Falls. When we did that, we discovered that there were five Superfund sites just
in this bend of the river. Yet, the City takes its water out of the Missouri. And,
in fact, recently, the water quality has been to the point where the City has been Section 4.1.1, Identification of Geographic Extent, of the EIS identifies the study
notifying us that we haven’t met standards. We are on the edge of not having area for surface water that could be affected by the proposed Project. The
the water that we need for this city, yet you are proposing a mine just upstream proposed mine site is more than 130 river miles upstream of the city of Great
Falls. Great Falls is outside the study area as it would have no direct, secondary,
from us. The impacts you’re talking about need to take into account what’s
going on here in Great Falls. It doesn’t approach it at all. In fact, when I took a or cumulative impact from the proposed Project. See the Consolidated Response
look at the first map that I saw there, the city of Great Falls looks like just sort CUM-3.
of a pin dot. That whole area there is not even being shown. And you didn’t
even mark the Missouri River. You didn’t even show where the Missouri River
is.
Refer to Consolidated Responses WAT-4 and AQ-2. The impacts on Sheep Creek
are discussed in Section 3.5.3.1, Surface Water Quantity, of the EIS, and were
determined to be insignificant. The predicted reduction in base flow would be
small, below the non-degradation threshold, reversible, and largely offset by mine
As I read the statement, the environmental statement, I saw that there is a great inflow discharges into Sheep Creek via the UIG. In Coon Creek, base flow
deal of baseline biological data that has been gathered. I also saw that there is a reduction would be mitigated with water from the NCWR and through an
agreement with the water rights holder to utilize the water rights (see Section
biomonitoring program that is supposed to follow up throughout this mine.
What I did not see -- and I was speed-reading, I will admit, but what I did not 3.5.3, Environmental Consequences, of the EIS).
see is whether there are any biological triggers, if you will, for remediation if
there is some sort of episodic event. For example, just pulling it out of the air, Aquatic monitoring is discussed in Section 3.16.3.2, Proposed Action–Required
but what if Sheep Creek went to 10 cubic feet per second? I could not find any Monitoring, and is outlined in the “Final Aquatic Monitoring Plan for the Black
Butte Copper Project in Upper Sheep Creek Basin in Meagher County, Montana”
remediation, anything that would be done to try to solve that short-term
episodic event. Without some sort of safeguards, biological safeguards, there’s (Stagliano 2017c), which is a finalized version of the Draft Plan of Study
included as Appendix G-1 (Stagliano 2017e) of the MOP Application (Tintina
no way I could endorse the statement as it exists now.
2017a). Monitoring would occur annually at 15 established sites, including five
stations on Sheep Creek and one each on Little Sheep and Coon creeks that are
within or downstream of the Project disturbance boundary lines. Episodic events
were not considered in the monitoring program.
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Impacts on groundwater and surface water resources are not predicted. To
confirm this prediction, the Proposed Action and AMA require the Proponent to
conduct groundwater and surface water monitoring.
No adverse or long-term effects are predicted to occur to surface water or
Our mission, in representing thousands of Montanans, is to care for coldwater groundwater as a result of Project development based on results of the
fisheries, which means our focus on this EIS is largely on water quantity and
quantitative predictive models developed for the Project and in light of planned
water quality. We believe that this Draft EIS fails largely on both of those
mitigation measures, including treatment of mine dewatering flows by RO. As is
accounts. The Draft EIS fails to properly or accurately model dewatering and standard practice, the EIS includes quantitative predictive surface water and
other water quantity issues, which I’ve spoken about previously in Great Falls, groundwater modeling to generate predictions to support the assessment
and you’ll hear more from us in our written comments. Of equal concern and application and inform mitigation and management strategies (see Section 3.4.1,
what I want to focus on tonight is water quality, which means focusing on
Section 3.4.2, Section 3.5.1, and Section 3.5.2 of the EIS).
waste, waste rock, and sources of potential water contamination. This Draft EIS
fails to analyze geochemistry properly. Whatever company ends up owning and The water released to the alluvial aquifer via the UIG during the construction and
operating this mine -- And many of us have seen the pattern of mines changing operations phases would be treated by RO to assure compliance with surface
hands regularly, and so whether it’s the current company or a new as of yet
water and groundwater standards and non-degradation criteria according to the
unknown owner, they’ll be dealing with waste material that’s highly acidic and MPDES permit (Hydrometrics, Inc. 2018a; Tintina 2018a). RO is a highly
metalliferous. The potential for creating perpetual acid mine drainage has not efficient treatment processes that targets dissolved metals and nutrients, including
nitrate; RO with pretreatment would be used to treat mine dewatering flow during
been properly taken into account in this Draft EIS. Questions of how mobile
operations and closure.
will these contaminates be remains. Can the water treatment facility actually
deal with the geochemistry they’ll be facing when, not if, there’s more water
The accuracy of the hydrological model (including predictions of mine
and more highly contaminated water than this cursory Draft EIS predicts?
dewatering rates) and RO treatment systems is addressed in Consolidated
These are just some of the critical questions that warrant going back to the
Response WAT-1. The impact of the Project on surface water quality is
drawing board to answer in this Draft EIS.
addressed in Consolidated Response WAT-2.
See Consolidated Response PD-2 for examples of other mines that have used
similar technologies.
One of the first uses of cemented backfill in the mining industry occurred at the
BHP Mount Isa mine in Australia where, since the early 1930s, large blocks of
We’ve heard about the modern technology that will prevent waste from
waste rock were thrown into a vertical shaft along with hydrolysed cement to fill
contaminating water. We’ve heard about the plan of mixing cement with the
open stopes and accommodate their particular mining sequence. An overview of
tailings paste to stabilize and neutralize the tailings. But one of the problems
the Canadian experience with the various types of backfill is given by Udd
with this new concept is its newness. Storing this highly acidic waste, full of
(1989). Today, cemented paste tailings are widely used in underground mining to
toxic metals and other toxins, in an aboveground tailings impoundment, that’s
provide backfill for ground support to allow mining of adjacent areas. Disposal of
still sited below the water table and across a few acres of wetlands, is virtually
paste tailings in surface impoundments is much less common due to the relatively
untested. Are there aboveground cemented tailings facilities in the world? And
high associated costs compared with conventional slurry deposition of tailings.
at the ones that exist, have they used the cemented tailings technology being
proposed here? And furthermore, have they done so for high-sulfide-bearing
The primary benefit of paste deposition in a surface impoundment is that the
waste as this mine will create? Are any proven in post-closure effectiveness?
process extracts much of the water from the tailings and causes the sand and silt
The Draft EIS covers none of the literature or answers none of these questions.
particles that comprise tailings to pack together much more tightly than when
It simply takes the company at its word. What’s being proposed in the
deposited by water. This causes the material to have a low permeability, which
headwaters of the Smith River is an experiment on this front. It’s faith-based
restricts the flow of water and movement of oxygen through the tailings and
planning and not scientifically sound, and the EIS should do better.
precludes liquefaction during earthquakes because there is not sufficient water
stored between the tailings grains to allow the material to move as a fluid in
response to sudden agitation. The low permeability of paste tailings greatly
reduces its potential for causing water pollution because very little water can
move through the tailings, and restricting the flow of oxygen through the material
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greatly limits the potential for sulfide minerals to oxidize and produce acidity.
Addition of small quantities of cement to paste tailings, as proposed by the
Proponent, only increases the stability of the tailings. The primary purpose for
adding cement to paste tailings deposited in a surface impoundment is to bind
together very fine-grained material in the tailings as it dries out and before it is
covered by a fresh layer of tailings. In this way, the cement minimizes the
potential for wind erosion and resultant blowing dust from the dry tailings
surface.

PM2-10

PM4-11

3

2

Mike Fiebig

Northern Rockies
Public
office
Meeting
of American
Transcript
Rivers

The Black Butte Copper Mine seriously risks pollution from sulfide ore and
reducing flows in Sheep Creek, the most important spawning tributary on the
Smith. And both Sandfire and Montana DEQ grossly underestimated how
much groundwater that’s connected to the Smith River headwaters will flow in
the mine and have to be treated for toxic contamination before being pumped
back into the ground.

Chris Phelps

Public
Meeting
Transcript

I also think -- I’m also aware of water rights that have been leased already from
ranchers along Sheep Creek and what impacts that may have on dewatering as
well as spawning habitat as well as all the other things that are of concern
concerning water flowing down Sheep Creek.
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Also note that the proposed CTF would not be sited below the water table.
Excavation during site preparation would extend a few feet below the water table;
however, site grading and underdrain construction during preliminary
construction would permanently lower the water table beneath the facility such
that groundwater would not be in contact with the liner beneath the tailings.
The groundwater model developed by Hydrometrics (2016a) for the Project was
based upon years of on-site research, including well drilling and aquifer testing,
examination of drill core from exploration drilling, and geologic mapping (see
EIS Section 3.4: Groundwater Hydrology). The combined impacts on water
resources based on the Proposed Action are predicted to be minor; the complete
effects assessment is presented in EIS Section 3.4, Groundwater Hydrology, and
EIS Section 3.5, Surface Water Hydrology. See Consolidated Response WAT-1.
Surface water diversion for the Project is subject to review and approval by the
DNRC. Diversion would be limited to the irrigation period of the year when
water is available and leased water rights (pending approval by the DNRC)
permit water withdrawal (see EIS Section 3.5.1).
The Proposed Action is not expected to affect stream flow (EIS Section 3.5.3).
Minimal surface disturbance would result in insignificant impacts on surface
runoff. Simulated base flow depletion for all streams except Coon Creek are
relatively minor (less than 10 percent). In Coon Creek, base flow reduction would
be offset with water from the NCWR and through an agreement with the water
rights holder to utilize the water rights (EIS Section 3.5.1). Based on the
relatively small (within natural variability of the system) predicted changes to
streamflow, impacts on the natural geomorphic processes and integrity of stream
channels are not expected.

The DEIS grossly underestimates the amount of water this mine will use out of
the trout spawning tributaries running into the Smith. It doesn’t mention the
Public
possibility of pollution from the mine moving from the groundwater to the
Meeting
surface water of Sheep Creek and Smith River. The mine plans to pump warm No significant increases or decreases to stream flow resulting from the operation
Transcript
water highly likely to contain acidity, nitrates, and toxins back into the Smith of the UIG are expected. An average rate of 398 gpm (0.89 cfs) of treated water
River tributaries so they don’t dry up.
would be discharged to the UIG, which is approximately 6 percent of the
estimated average base flow of 15.3 cfs in Sheep Creek at SW-1. UIG recharge
and the loss of base flow in Sheep Creek (approximately 0.35 cfs or 2 percent of
the average base flow) caused by mine dewatering would partially offset each
other and thus further minimize the predicted changes to stream flow. The
Proposed Action would return treated water that complies with all water quality
criteria to the alluvium adjacent to Sheep Creek. Further information is provided
in Consolidated Response CUM-3.
Hard Copy The Forest Service administers livestock allotments on the federal and private Impacts on groundwater and surface water resources are not predicted. To
Letter
lands of Black Butte Section 26 and on the federal lands of the Moose Creek
confirm this prediction, the Proposed Action and AMA require the Proponent to
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allotment in Section 18 to the north of the proposed project area. Livestock
utilizing Section 26 get their water from a developed spring in the northeast
quarter of Section 26 on a tributary to Coon Creek. There is a federal water
right on this water development. Livestock utilizing Section 18 get their water
from Sheep Creek. We would like assurance of continued access to provide for
administration of these allotments during your project activities and assurance
that your project activities will not affect the quantity, quality, and suitability of
these surface waters for watering livestock and wildlife.

conduct groundwater and surface water monitoring. Baseline data have been
collected at the developed stock watering spring (e.g., DS-2) in Section 26, and
this spring would continue to be monitored during operations. The spring is
within the area of projected drawdown predicted by the groundwater model. If
flow of the spring is diminished due to mine dewatering, the MMRA requires the
operator to replace the water supply (see § 82-4-355, MCA). Sheep Creek
intersects Section 18 downstream of the Project near monitoring station SW-1
(see Consolidated Response WAT-2). No water quality impacts on the receiving
waters (Sheep Creek and Coon Creek) are anticipated since water from all
facilities would be collected and treated to meet non-degradation criteria before
discharging to the alluvial UIG (Section 3.5.3 of the EIS).
The continuous monitoring locations established for baseline studies and ongoing
monitoring (Section 3.5.1 of the EIS) have been selected to provide the best
quality data possible. Upstream of SW-1, Sheep Creek is braided as it flows
across an alluvial plain, and the unstable nature of the channel is not conducive
for establishing a continuous monitoring gaging station. Impacts on groundwater
and surface water resources are not predicted. To confirm this prediction, the
Proposed Action and AMA require the Proponent to conduct groundwater and
surface water monitoring.

Because of the public’s recreational use of Sheep Creek downstream of the
project area, the Forest Service requests that DEQ require a surface water
continuous monitoring station be established on Sheep Creek at the
NFS/private boundary to determine baseline and project area conditions for
surface water quality and quantity as it leaves private land of the project area
and enters public lands. The station should include field parameters
(Temperature, Conductivity, pH, Dissolved Oxygen, Turbidity), laboratory
Hard Copy
analyses, and stream flow data. This station should be continuously monitored
Letter
and data provided to the Forest Service on a regular monthly/quarterly basis.
We also request that discharge on the Forest Service developed livestock
watering spring on the Coon Creek tributary in Section 26 be monitored twice a
year prior to operations to determine baseline and project area flow conditions
for this spring and to provide monitoring information during operations to
ensure project development activities will not result in a reduction of surface
flows and water quality.

Monitoring would continue on Sheep Creek downstream of the Project area and
along Coon Creek, as described in Section 3.5 of the EIS. Additional monitoring
would be implemented on Upper Coon Creek as described in Section 6 of the
MOP Application. Note that the existing monitoring station SW-1 on Sheep
Creek is located at or near a boundary between the Forest Service and private
lands, at the bridge near the boundary between Sections 13 and 18. Along the
reach of Sheep Creek up to 1 mile upstream of SW-1, the creek crosses Forest
Service/private boundaries several times. Site SW-1 appears to be better situated
for accurate monitoring of flow and water quality in Sheep Creek than any of the
other upstream locations where the creek crosses between private and Forest
Service lands.
Discharges of treated water to the proposed alluvial UIG system adjacent to
Sheep Creek are not predicted to enter surface water prior to the first
private/Forest Service boundary. Also, baseline data have been collected at the
developed stock watering spring (e.g., DS-2) in Section 26, and this spring would
continue to be monitored during operations.
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7

William Avey

USDA Forest
Service

The Forest Service manages lands directly downstream of the proposed project.
Water withdrawals or discharges in the vicinity of stream systems should not
affect the natural geomorphic processes and integrity of stream channels.
Increases in stream flows would be just as impactful to aquatic resources and
Hard Copy
habitat as would be low water levels. All discharges and runoff to streams
Letter
should be monitored to ensure the mine operation is within the natural range of
variability. The EIS should include provisions to study the possible effect by
the operation (increases or decreases) to natural stream flows and stream
channels downstream ofthe project area.
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See Consolidated Response WAT-2 regarding impacts on surface water
resources. The Proposed Action is not predicted to affect stream flow (Section
3.5.3 of the EIS). Based on the relatively small (within natural variability of the
system) predicted changes to streamflow, impacts on the natural geomorphic
processes and integrity of stream channels are not expected.
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DEQ has attempted to wave offthe possibility of further permit review, arguing
that “[s]hifting the function of the alluvial UIG from serving as a contingent
water disposal location to serving as the location where all treated water will be
discharged is not a substantial change requiring DEQ to restart the permitting
process under Section 82-4-337, MCA.” Exhibit 10 at 1 (Letter from Herb
Rolfes, DEQ, to John Shanahan, Tintina Resources Inc. (Jan. 30, 2018)). DEQ
is wrong, however, because, as discussed below, use of an alluvial UIG
fundamentally changes the nature of the mine’s potential environmental
Hard Copy impacts. Unlike an upland UIG, which would allow effluent to filter through
See Consolidated Response MEPA-3.
Letter
soil before discharging to surface water and groundwater, the alluvial UIG
discharges effluent directly to the aquifer under Sheep Creek, which has a
direct hydrologic connection to surface water in the stream channel. Further,
changing the location of the UIG alters mine hydrology, and, therefore, the
anticipated impacts of groundwater drawdown in the project area. In fact, as
discussed below, Tintina’s hydrological model, which provides the entire basis
for Tintina’s prediction that the company will be able to mitigate any impacts
due to drawdown associated with the mine, does not account for the changed
UIG location.
The Proponent has used hydro-geochemical monitoring, hydrogeological
modeling, and geochemical testing data to design its underground workings and
TWSP to minimize potential impacts on water quality. Apart from groundwater
DEQ further concluded that Tintina’s newly proposed use of a treated water
in the underground workings at the end of the closure phase, water from all
storage pond to comply with surface water nitrate standards will “not raise any
facilities would be collected and treated to meet non-degradation criteria prior to
additional issues to those that would have been analyzed in an environmental
discharge (Hydrometrics, Inc. 2016b). The TWSP would be in place to store
review of the original application.” Exhibit 11 at 1 (Letter from Herb Rolfes,
WTP effluent during periods when total nitrogen in the treated water (estimated
DEQ, to Jerry Zieg, Tintina Resources Inc. [Nov. 21, 2018]). However, as
to be 0.57 mg/L) exceeds non-degradation effluent limits (0.097 mg/L). The total
Hard Copy discussed below, use of a treated water storage pond creates a significant risk
nitrogen effluent limit is only in effect 3 months per year (July 1 to September
Letter
that effluent discharges from the mine will change the temperature of Sheep
30). Water would be stored in the TWSP until the total nitrogen effluent limit is
Creek, in violation of non-degradation standards for the creek. Therefore, a new
no longer in effect, and then it would be pumped back to the WTP, where it
scoping process and additional MMRA review, including adequate time for
would be mixed with the WTP effluent. The blended water would be sampled
meaningful public comment on these new proposals, is warranted, so that the
prior to being discharged to the alluvial UIG per the MPDES permit (Zieg et al.
public and DEQ may fully analyze and understand the import of the significant
2018).
changes to Tintina’s modified plan of operations.
See Consolidated Response WAT-5 for information about thermal effects on
aquatic systems.
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Earth Justice

The draft MPDES permit also fails to rationally address a “pending” total
maximum daily load standard for aluminum in Sheep Creek. Id. at 22. Total
maximum daily load is the “maximum quantity of a pollutant the water body
can receive on a daily basis without violating the water quality standard” for
the waterbody. San Francisco BayKeeper v. Whitman, 297 F.3d 877, 880 (9th
Cir. 2002). The Fact Sheet acknowledges that a new total maximum daily load
Hard Copy
standard for aluminum in Sheep Creek is in development, but fails to evaluate
Letter
whether the project as proposed will comply with that standard. MPDES Fact
Sheet at 22. Unless and until the total maximum daily load is established for
aluminum in Sheep Creek, it is impossible as a practical matter for DEQ to
conclude that the project will avoid adverse impacts to water quality in Sheep
Creek. DEQ should recirculate a new Draft EIS that demonstrates the project’s
compliance with the new aluminum standard once it is developed, or at a

8-161

The chronic aquatic standard for aluminum is 0.087 mg/L and the
non-degradation limit for aluminum is a fraction of that, as estimated in the
Proponent’s MPDES application. DEQ predicts that aluminum in the RO water
treatment effluent would be <0.001 mg/L, well below non-significance criteria.
Section 75-5-703(10)(b), MCA, states, “the issuance of a discharge permit may
not be precluded because a TMDL is pending.” The prohibition of issuance of
MPDES affecting impaired waters was a temporary condition imposed in Friends
of the Wild Swan vs. EPA. DEQ satisfied the terms of the Court judgement in this
case. The prohibition is no longer applicable.
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minimum addresses this critical gap in DEQ’s analysis. Among other things,
the EIS should evaluate whether additional measures should be required to
meet the aluminum standard; if such additional measures will not be required,
DEQ should explain why the existing MPDES standards are adequate for this
purpose. Absent such analysis, DEQ cannot rationally conclude that the project
will comply with governing water quality standards.
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Earth Justice

Earth Justice

In addition to failing to address the pending aluminum total maximum daily
load standard, the draft MPDES permit also deals irrationally with whole
effluent toxicity. Whole effluent toxicity “refers to the fact that effluent can
contain many different pollutants” and “[e]ven if no one pollutant is likely to
cause harm ... the combination of several pollutants may have an adverse
result.” S. Cal. All. Of Publicly Owned Treatment Works v. EPA, 853 F.3d
1076, 1080 n.2 (9th Cir. 2017). The Fact Sheet asserts on one page that whole
effluent toxicity is not expected in part because the mine’s discharges “first
pass[] through the ground.” MPDES Fact Sheet at 29. But on the very next
Hard Copy
page, the Fact Sheet casts doubt on this rationale, stating, “ [a]Ithough the
Letter
discharge will pass through the ground before reaching surface water, the
ground water discharge will be in close proximity to Sheep and Coon Creeks
and the Permittee has not requested a mixing zone.” Id. at 30. Further, the Fact
Sheet states in one place that “[w]hole effluent toxicity has not been assessed
for the Facility discharge,” id. at 35, while purporting to conduct that very
analysis in another place, id. at 29-30. The EIS should address these
inconsistencies in the MPDES permit’s analysis, and explain whether, given
these inconsistencies, DEQ’s conclusion that the mine discharges will not
generate whole effluent toxicity is adequately supported.

Whole effluent toxicity (WET) is a measurement of the aggregate toxic effects of
effluent on aquatic organisms. This is measured in laboratory methods of
exposing aquatic life to the effluent at varying concentrations and recording the
effects of survival, reproduction, and growth. Montana does not have a numeric
standard so DEQ performed a narrative reasonable potential analysis. DEQ
imposed stringent effluent limitations on all significant pollutants of concern so
that the effluent does not have reasonable potential for WET. The numeric limits
on all pollutants of concern are based on the nonsignificance criteria, which are
set at a fraction of the lowest applicable water quality standards. DEQ determined
that compliance with the nonsignificance criteria would result in no reasonable
potential for WET and that the effluent would not be toxic or cause toxic effects
in the receiving water. 40 CFR 122.44(d) allows DEQ to determine that
limitations on WET are not necessary because these stringent chemical-specific
limitations are sufficient to attain and maintain the narrative standard at ARM
17.30.637(1)(d).
The permit requires the Proponent to collect and pass a chronic pre-discharge
WET test to demonstrate no chronic toxicity prior to initiating discharge from
Outfall 001 (see the final MPDES permit [Hydrometrics, Inc. 2018a]). After
discharge commences from the facility, chronic WET tests are required quarterly.
If the permittee reports a failed WET test, the Proponent must resample within 14
days. If the permittee reports the resample as a failed WET test, the permit
requires the permittee must begin to investigate, identify, and correct the cause of
toxicity (Toxicity Identification Evaluation/Toxicity Reduction Evaluation) and
report these findings to DEQ (Hydrometrics, Inc. 2018a). Based on the results of
the WET testing and any TIE/TRE analysis, DEQ may reopen the permit and add
additional WET requirements, and add or adjust effluent limits or any other
portion of the permit determined appropriate (Hydrometrics, Inc. 2018a).

The language in the Fact Sheet regarding the effluent first passing through the
ground is referring to the fact that the water quality standard on which WET
requirements are based does not apply to groundwater. In this case, the UIG is in
close proximity to surface water and WET monitoring would be required as a tool
to measure aggregate toxicity of the effluent. This would provide additional
assurance that the effluent would not create concentrations or combinations of
materials that are toxic or harmful to human, animal, plant, or aquatic life in
surface water.
In addition to the deficiencies in the MPDES permit discussed above, DEQ
Extensive baseline water quality and flow data have been gathered from Sheep
fails in the Draft EIS to rationally evaluate the project’s other potential impacts Creek since 2011. Site SW-1 is located approximately 1.35 river miles
Hard Copy
to surface water quality. First, DEQ has failed to provide adequate baseline
downstream from the nearest proposed alluvial UIG (note that a single effluent
Letter
water quality data for Sheep Creek, undermining the Draft EIS’s water quality discharge point is not proposed, but rather a series of seven drainfields to be
analysis at the very outset. In this regard, Tintina has developed very few
constructed in Sheep Creek alluvial valley over a distance of approximately
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surface water monitoring sites on Sheep Creek. One, labelled SW-1, is about
two miles away from the project’s effluent discharge point. See Draft EIS at
3.5-7. The other, SW-2, is several river miles upstream of the project site. See
Draft EIS at 3.5-4 (Figure 3.5-2). These two monitoring sites, both of which are
miles from the proposed mine site, are inadequate to accurately characterize
water quality in Sheep Creek near the project. DEQ should require Tintina to
gather data at additional monitoring sites to provide adequate baseline data
concerning existing water quality in Sheep Creek. Without such data, DEQ and
the public cannot adequately evaluate the project’s water quality impacts. See
N. Plains Res. Council, Inc. v. Surface Transp. Bd., 668 F.3d 1067, 1085 (9th
Cir. 2011 (holding under NEPA that complete data on existing environmental
conditions is necessary to allow agency to “carefully consider information
about significant environment impacts.” .
In addition, DEQ should require Tintina to install “a USGS real-time discharge
gage with seasonal thermal recording near” monitoring site SW-1, as FWP
recommended in a comment letter at an earlier stage of Tintina’s permitting
process. Exhibit 1 at 3. As FWP has stated, “[i]ndependent flow data gathered
by USGS may be used to establish correlations to help determine if changes in
the fishery are due to non-mine related impacts on stream flow or due to minerelated impacts.” ld. The USGS gage recommended by FWP, along with
additional monitoring sites discussed above, would therefore be essential to
determining whether Tintina’s mine operations are impacting surface water
flows and quality in Sheep Creek downstream from the mine site.

0.5 mile). Because effluent is proposed to be discharged to groundwater within a
section of Sheep Creek’s alluvial valley in which some stream flow is expected to
seep into the alluvium, monitoring water quality within this reach of Sheep Creek
would not likely detect any impacts from the discharge of mine water because the
groundwater is not likely to enter the stream channel in this area.

Earth Justice

Relatedly, Tintina apparently did not gather any information about surface
water hardness at monitoring locations SW-4, SW-8, SW-9, SW-12, and SWHard Copy
13. Draft EIS at 3.5-9. DEQ must require Tintina to gather this additional data
Letter
in order to adequately characterize existing water quality and determine
compliance requirements for all applicable water quality standards.

Earth Justice

The Draft EIS does not adequately analyze several potential water quality
impacts associated with operation of the alluvial underground infiltration
gallery. First, the Draft EIS fails to address the risk that water flowing through
the underground infiltration gallery will pick up harmful contaminants from the
underground geology before discharging to the Sheep Creek alluvium. DEQ
Hard Copy
raised this issue during its review of Tintina’s mine operating permit
Letter
application, stating that “the treated water may leach contaminants from the in
place or disturbed bedrock adjacent to or within the infiltration trenches.” First
Deficiency Review at 21. In particular, DEQ asserted that water flowing
through the UIGs might leach selenium, which Tintina detected in near-surface
bedrock in the mine area. Second Deficiency Review at 4. The Draft EIS,
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To detect any impacts from mine discharges on Sheep Creek, monitoring must be
conducted at a location where groundwater upwelling into the stream has
occurred. Downstream of the Project area, Sheep Creek flows out of the broad
alluvial valley and into a narrow bedrock canyon, resulting in groundwater
discharging from the alluvium into the stream. Site SW-1 is within a mile of this
location. As no other tributaries enter Sheep Creek between the start of the
canyon and SW-1, no dilution of stream flow would occur between the Project
area and SW-1. Although no additional surface water monitoring sites are on
Sheep Creek between SW-1 and the Project area, monitoring wells are located in
this area that could detect changes in groundwater quality.
Also, it is important to consider that no mine facilities or disturbances, other than
the alluvial UIG system, are located immediately adjacent to Sheep Creek.
Mining facilities, such as the CTF, PWP, mill, and ventilation raises would be
within tributary watersheds to Sheep Creek, specifically Brush Creek and Coon
Creek. Any potential water quality impacts on Sheep Creek from these areas
would enter Sheep Creek via these tributaries, and surface water quality
monitoring stations have been established and would continue to be monitored on
these streams. Groundwater monitoring wells are also located downgradient of
proposed mine facilities in these drainages.
Because baseline data collection began during the early Project development
phase before locations were selected for some of the mine facilities or water
discharge areas, some water sampling was conducted at locations not in the
Project area or on streams that would not be affected. Not all sites for which
baseline water quality data were collected need to be retained in the long-term
water monitoring program. Different monitoring sites have different reasons to be
monitored; therefore, different parameters may be tested at different sites. Not all
sites require sampling for all possible parameters. The baseline water quality
dataset (Hydrometrics, Inc. 2018b) contains 300 hardness measurements
collected at nine water quality monitoring sites between May 2011 and December
2017.
There are no adverse or long-term effects predicted to occur to surface water and
groundwater as a result of Project development based on results of the
quantitative predictive models developed for the Project and in light of planned
mitigation measures, including treatment of mine dewatering flows by RO. As is
standard practice, the EIS includes quantitative predictive surface water and
groundwater modeling to generate predictions to support the assessment
application and further, as tools to inform mitigation and management strategies
(See Section 3.4.1, Section 3.4.2, Section 3.5.1, and Section 3.5.2 of the Draft
EIS). See the Consolidated Response WAT-2 for additional discussion of
concerns regarding impacts on surface water resources in the Project area.
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however, does not discuss this possibility, or explain why such leaching is not The commenter incorrectly states that water flowing through the alluvial UIGs
likely to happen.
might pick up harmful contaminants from the underground geology prior to
The Draft EIS should also analyze the potential for certain pollutants to
discharging to the Sheep Creek alluvium. The discharge would occur directly to
“increase over time in the infiltration gallery area with long-term discharge
the Sheep Creek alluvium. By its nature, alluvium has been eroded from
over mine life.” Second Deficiency Review at 28. DEQ raised this concern in elsewhere and transported by water before being deposited in the stream flood
its review ofTintina’s mine operating permit application, noting that “with
plain. It is frequently saturated during high water conditions. The material has
groundwater percolation there is potential increases in nitrogen compounds,
reached geochemical equilibrium with surface water. DEQ raised the issue in the
electrical conductivity,” and other parameters. Second Deficiency Review at
first deficiency review with regard to the then-proposed Upland UIGs, where
28. Once again, however, the Draft EIS inexplicably omits this concern. DEQ water would have been discharged into trenches excavated into bedrock and the
should analyze whether extended use of the underground infiltration gallery
excavation had the potential to break up bedrock and expose fresh rock surfaces
may cause certain pollutants to increase over time and, if necessary, propose
to weathering. The concerns noted in this comment were relevant to the analysis
measures to “prevent exceedances over time in the UIG soils and
of the Upland UIG sites, which are no longer proposed, and are not concerns with
the now-proposed discharge directly to alluvium for the reasons stated above.
groundwater.” Second Deficiency Review at 28.
Tintina did discuss this issue in its mine operating permit application, but its
analysis was based on a very different discharge system, in which treated water Water released to the environment via the UIGs would migrate toward Sheep
would be pumped into infiltration galleries constructed in the hills upland from Creek via alluvial sediments. This migration might take up to a few months. As
such, the water released via the UIGs to the environment before July 1 might
Sheep Creek. See MOP Application Rev. 2 at 602. As discussed, Tintina has
since abandoned this UIG design in favor of building an infiltration gallery in occasionally carry nitrogen at concentrations above the non-degradation effluent
the alluvial aquifer directly underneath Sheep Creek. The EIS should analyze limits. However, the nitrogen dissolved in groundwater would be subject to
and disclose whether this change in Tintina’s plan of operations will affect the attenuation (while filtrating through alluvial sands and wetland areas; this
likelihood that treated water will leach contaminants from the geology in which phenomenon is documented in literature), thereby lowering nitrogen levels before
the infiltration galleries will actually be constructed.
reaching the waters of Sheep Creek, where it would be strongly diluted with
The Draft EIS further fails to evaluate whether the UIG design may create a lag surface waters. See also: (1) Response to comment BBC00589, comment 38; (2)
between when water is discharged to the UIG and when it reaches Sheep Creek, Proponent’s Third Supplemental Response to Public Comments, Section C,
such that Tintina could violate stricter summer nitrate standards. Water
Nitrate in Groundwater (Sandfire 2019a). Both of those sources/responses
discharged to the UIG infiltrates at a median rate of about two feet per day.
provide references to scientific publications focused on natural attenuation of
Draft EIS at 3.4-46. Given the fact that the infiltration gallery would be 1,450 nitrate. According to DEQ’s response to Comment Number 25 on MPDES Permit
feet long at “a minimum,” Draft EIS at 3.4-46, it could take months for effluent MT0031909 (Tintina 2019), it is well established that total nitrogen is rapidly
to travel from the initial discharge location to Sheep Creek. As a result, water taken up or denitrified to harmless nitrogen gas by microbes. For total nitrogen,
discharged in May, before the stricter nitrate standard goes into effect, may not DEQ would prefer a slow rate of nitrogen-containing-groundwater migration
reach the creek until July, when DEQ’s analysis indicates the effluent may
from the UIG to the creek, making the seasonal discharge limits important.
exceed the stricter summer nitrate standard. The EIS should analyze whether
this feature of the UIG design could cause potential surface water standard
exceedances in Sheep Creek.
The Draft EIS fails to evaluate potential impacts to Coon Creek and Little
See Consolidated Response WAT-2 regarding impacts on surface water
Sheep Creek. First, the Draft EIS ignores potential impacts to water quality in resources. Potential impacts on Coon Creek and Little Sheep Creek are discussed
Coon Creek due to Tintina’s plan to mitigate flows there. As discussed, Tintina in Section 3.5.3 (Surface Water Quantity and Quality) in the EIS. The potential
plans to pump water from Sheep Creek during times when flows are high, store Project impacts on Sheep Creek and Coon Creek water quality would be minimal
that water, and then discharge it to Coon Creek to mitigate for flows depleted and associated with treated water discharged to the Sheep Creek alluvial UIG.
by mine drawdown. However, as the Draft EIS acknowledges, Sheep Creek has The water released to the alluvial aquifer via the UIG during the construction and
Hard Copy been categorized by DEQ as “impaired” for aluminum and E. coli, and has
operations phases would be treated to assure compliance with surface water and
Letter
exhibited exceedances of iron water quality standards. Draft EIS at 3.5-10.
groundwater standards and non-degradation criteria per the MPDES permit
Thus, discharging impaired Sheep Creek water to Coon Creek may degrade
(Hydrometrics Inc. 2018a; Tintina 2018a). Surface runoff in smaller drainages
water quality in Coon Creek. The Draft EIS, however, ignores this potential
(e.g., Coon Creek, Little Sheep Creek) could potentially be affected due to
surface disturbance, but impacts would not extend outside the immediate area and
problem with Tintina’s mitigation plan.
are not substantial based on the proposed BMPs detailed in the MOP Application
As to surface water quantity, the Draft EIS fails to evaluate the impact of
diminished surface runoff in the project area on Coon Creek and Little Sheep (Tintina 2017a).
Creek. The Draft EIS acknowledges that “[s]urface runoff in these smaller
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drainages, could potentially be affected due to surface disturbance” associated
with the mine, but concludes that “impacts would not extend outside the
immediate area and therefore are considered low within the greater Sheep
Creek watershed.” Draft EIS at 3.5-11. Whether these impacts are significant
on the scale ofthe entire Sheep Creek watershed says little, however, about the
extent of the impacts in Coon Creek and Little Sheep Creek themselves. Under
DEQ’s approach, even a 100% reduction in flows in Coon Creek may be
dismissed as insignificant for the watershed as a whole, even though the
impacts for Coon Creek itself would obviously be severe. The EIS should
provide more information about the potential for reduced runoff to diminish
flows in Coon Creek and Little Sheep Creek, and disclose the extent to which
such reduced flows will impact water quality and habitat in the creeks.

Sheep Creek is included in DEQ’s 303(d) list of impaired streams for dissolved
aluminum and Escherichia coli (E. coli). DEQ conducted a broad monitoring
program in the Sheep Creek drainage area (Section 3.5.2.2 of the EIS). Data
collected has been used to complete an E. coli TMDL, and is being used to
develop an aluminum TMDL. The TMDL is necessary as a result of § 75-5-702,
MCA, the discharge permit application, and the aluminum impairment
determination (303[d] list). The completion schedule for the aluminum TMDL is
linked to the MPDES surface water permit completion schedule to ensure internal
DEQ consistency. No impacts on the receiving waters (Sheep Creek and Coon
Creek) are anticipated since water from all facilities would be collected and
treated to meet non-degradation criteria prior to discharge.
Note that no project disturbances are proposed in the Little Sheep Creek
watershed, but only within its relatively small tributary watershed known as
Brush Creek. Impacts on Brush Creek, as noted in the EIS, would be minor and
associated with a decrease in watershed-contributing storm water flows to the
drainage (because portions of the watershed would be occupied by the CTF and
other mine facilities that would retain storm water). Brush Creek is a very small
stream (with base flows in the 20 to 40 gallon per minute range) flowing through
a meadow dominated by grazing. A minor reduction in storm water flows is not
likely to affect its status as prime cattle habitat.
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The Draft EIS further fails to rationally analyze potential impacts to the
temperature of surface water in Sheep Creek. Sheep Creek is at risk for the
development of nuisance algae, and increased temperature encourages the
growth of such algae. See Draft EIS at 3.16-33. Indeed, “[a]bundant
filamentous algae outbreaks were visually observed at the lower Sheep Creek”
monitoring sites “in 2015 and 20 16.” Draft EIS at 3.16-33. The Draft EIS
posits that effluent fi·om the UIG will not impact the temperature in Sheep
No adverse or long-term effects are predicted to occur to surface water and
Creek because “it is assumed that the temperature of the discharge would
groundwater as a result of Project development based on results of the
equilibrate to the ambient groundwater temperature prior to discharging to any
quantitative predictive models developed for the Project and the Proposed Action
surface water resources.” Draft EIS at 3.16-32. The Draft EIS, however,
which includes treatment of mine dewatering flows by RO. As is standard
provides no data or analysis to support this assumption, and in fact concedes
practice, the EIS includes quantitative predictive surface water and groundwater
that “[i]t is not known what the temperature difference between the UIG and
modeling (see Section 3.4.1, Section 3.4.2, Section 3.5.1, and Section 3.5.2 of the
Hard Copy existing groundwater would be.” Draft EIS at 3.16-32.
EIS).
Letter
Contrary to DEQ’s unsubstantiated prediction, the available evidence indicates
that Tintina’s mine operating plan creates a significant threat that the effluent
See also:
will increase the temperature of Sheep Creek. As discussed, in order to meet
Consolidated Response WAT-5 for additional data and discussion of potential
surface water nitrate standards, Tintina plans to store all effluent produced by
thermal effects on water resources and ecosystems.
the mine in a reservoir at the surface during the summer months. It is likely that
Consolidated Response AQ-1 regarding impacts on aquatic life in Sheep Creek,
this water, like a shallow stagnant pond, will become much warmer than
including nuisance algae.
groundwater or surface water in the area. Tintina will then release this warm
water to the UIG beginning October 1. Given the potential that this warm
effluent will not equilibrate to groundwater temperature before it reaches Sheep
Creek, DEQ should evaluate potential temperature impacts to the creek.
Analyzing this potential impact is important because even a 1 °F increase in
Sheep Creek’s temperature would violate nondegradation standards. See ARM
17.30.623(2 (e (temperature requirements for B-1 streams, which include Sheep
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Creek ; ARM 17 .30. 705(2 (b (regulation stating nondegradation requirements
. Thus, analyzing potential temperature impacts is required to ensure that
Tintina’s planned discharges meet Water Quality Act requirements.
The Draft EIS fails to rationally account for potential quantity impacts to
surface waters associated with Tintina’s planned beneficial uses of those
waters. Tintina proposes to lease existing water rights on Sheep Creek so that it
can pump water from the creek to the non-contact water reservoir for use in
surface water flow mitigation. See Draft EIS at 3.5-12. The Draft EIS predicts
that use of these existing water rights will cause only “nominal” impacts to
surface water flows. Draft EIS at 3.5-12. However, the Draft EIS ignores that
some of these existing water rights may be mere paper rights that are not
currently in use. Moreover, it appears that the Department of Natural Resources
Hard Copy and Conservation has not yet evaluated the potential for adverse effects from
Letter
Tintina’s proposed change of use or whether water would be legally available
for the proposed appropriation at different times of the year. Further, prior
appropriators have not had an opportunity to evaluate such a change and its
potential impact upon their existing rights. Therefore, without further analysis,
the EIS cannot conclude that use of these existing rights will not change current
water levels in Sheep Creek, thus harming habitat in Sheep Creek and causing
adverse impacts to other water rights holders. The EIS should provide further
analysis of this issue, and disclose whether the water rights Tintina seeks to use
are not currently in use, such that Tintina’s use of these rights in the future
could reduce baseline flows in Sheep Creek.

Earth Justice

The Draft EIS further does not discuss the potential surface water impacts of
road improvements that will be necessary to accommodate mine operations.
The Draft EIS in several places refers to planned improvements to the Sheep
Hard Copy Creek road. See, e.g., Draft EIS at 3.12-11. Such road construction can create
Letter
sediment and other pollution that can discharge to surface waters, particularly
during rain events. Other construction activities may likewise contribute
sediment pollution to surface waters. The Draft EIS, however, does not analyze
these foreseeable impacts from the proposed project.

Earth Justice

DEQ and Tintina failed to provide adequate information about the geochemical
properties of the geology Tintina is planning to mine. In particular, Tintina did
not conduct sufficient geochemical testing to understand the properties of the
waste rock and tailings produced by the mine. Exhibit 17 at 3-10. A full
analysis of the geochemical properties of these materials, which will be the
Hard Copy source of most ofthe mine’s pollution, is essential to determining the mine’s
Letter
potential impacts to surface water and groundwater quality.
Tintina’s water quality model further applied some geochemical data
selectively in a manner that potentially underestimates the concentration of
certain mine pollutants. Exhibit 17 at 15. For example, Tintina excluded from
its model water quality exceedances for lead, nickel, and thallium produced in
tests of samples from the upper sulfide zone. Id. The Draft EIS should analyze
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Surface water diversion for the Project is subject to review and approval by the
DNRC. It would be limited to the irrigation period of the year when water is
available and leased water rights (pending approval by the DNRC) permit water
withdrawal (EIS Section 3.5.1). Cattle ranching and associated irrigation and
stream diversion is currently the dominant activity in the Project area. It is
unlikely that existing water rights in the area are merely “paper rights that are not
currently in use.” However, this issue is for DNRC to evaluate.
All water rights being acquired for the Black Butte Copper Project are currently
being put to beneficial use and have been beneficially used with little to no
interruption since their respective priority date. The use of these water rights is
documented by sworn affidavits from John Hanson and Barbara Russell (see
Section 9 of Part III through VIII of the Water Right Application Package).

Surface runoff in smaller drainages (Coon Creek, Brush Creek, etc.) could
potentially be affected due to surface disturbance, but impacts would not extend
outside the immediate area and, based on the proposed BMPs detailed in the
MOP Application, are not substantial (Section 3.5.3 of the EIS). Additional
discussion of BMPs and water management are provided in Section 2.2, Section
3.5.3.1, and Section 3.16.3.2 of the EIS. The Sheep Creek road is already existing
and heavily used; proposed improvements are not anticipated to cause impacts on
water resources (e.g., erosion and sedimentation) in light of BMPs and planned
mitigation and management measures. Impacts on groundwater and surface water
resources are not predicted. To confirm this prediction, the Proposed Action and
AMA require the Proponent to conduct groundwater and surface water
monitoring.
Extensive geological and geochemical analyses of rock types that would be
excavated or exposed by the Project were conducted over multiple years to
support the EIS and sufficiently support the assessment, associated mitigation,
and management strategies. Details of these analyses are presented in Appendix
N (Enviromin 2017a) of the Project MOP Application and Section 3.6, Geology
and Geochemistry, of the EIS. For example, in addition to the LZ FW analyses
noted here (15 ABA, 1 asbestos, and 1 HCT), 550 samples of this unit were
submitted for whole rock geochemical analysis. Guidance within Maest et al.
2005 suggests a minimum number of samples that should be collected for
geochemical characterization during initial sampling, based on the predicted mass
of each rock type to be encountered by mining. For the LZ FW lithotype, the
estimated mass of rock (35 percent of total) is approximately 247,000 tonnes,
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whether excluding this and other data affected the outcome of Tintina’s water
quality model, and disclose whether including this data would alter the Draft
EIS’s predictions about water quality impacts.

which would require a minimum number of 8 to 26 samples. The guidance
(Maest et al. 2005) suggests: 3 samples for less than 10,000 tonnes; 8 samples for
less than 100,000 tonnes; 26 samples for less than 1,000,000 tonnes; 80 samples
for 10,000,000 tonnes. The number of initial analyses for the LZ FW (550 whole
rock and 15 ABA) are considered sufficient based on this guidance document.
The number of samples analyzed from other lithotypes are also consistent with
this guidance, based on the predicted mass of each rock type to be encountered by
mining. See response to Submittal ID BBC00933, Comment Number 4, and
BBC00933, Comment Number 6. Further information about the sample subsets
used for geochemical testing are found in Appendix D (Enviromin 2017b) to
MOP, sub-appendix B, and include details about the individual holes and depth
intervals that were sampled and later used for other testing. Detailed discussion
about sample representativity and sample subsets used for geochemical testing
are also found in Appendix D to MOP, sub-appendix B.

The Draft EIS fails to rationally characterize the mine’s potential groundwater
quality impacts. As discussed below, the Draft EIS estimates that flows from
deep in the mine workings, such as the lower copper zone, will be very small.
Draft EIS at 3.4-39. This estimate, however, is based on very limited data, and
there is significant uncertainty about how much flow the lower copper zone
may actually produce. See Draft EIS at 3.4-25. As the Draft EIS acknowledges,
the quality of water produced by the lower copper workings is expected to be
As is standard practice, the EIS includes quantitative predictive surface water and
much worse than that of water produced by other workings closer to the
groundwater modeling to generate predictions to support the assessment
surface. See Draft EIS at 3.4-53. Therefore, if flows from the lower copper
Hard Copy
application and inform mitigation and management strategies (see Section 3.4.1,
zone are greater than the Draft EIS estimates, that discrepancy could
Letter
Section 3.4.2, Section 3.5.1, and Section 3.5.2 of the EIS). See Consolidated
significantly change the Draft EIS’s analysis of groundwater quality, including
Response WAT-1 for additional discussion of the groundwater model and
its prediction that groundwater in the mine workings will meet water quality
potential groundwater quality impacts.
standards after closure. See Draft EIS at 3.4-54. DEQ should acknowledge the
uncertainty inherent in its calculations concerning flow from the lower mine
workings, and disclose how greater flow from those workings could negatively
impact groundwater conditions in the future. See ARM 17 .4.609(2 (c
(environmental analysis should take into account “the degree of uncertainty that
the proposed action will have a significant impact on the quality of the human
environment” .
Closure groundwater quality for the Proposed Action is assessed in EIS Section
The Draft EIS also fails to rationally assess the levels of nitrate remaining in
3.4.3.2. Water quality modeling and analysis completed for the proposed mine
groundwater in the mine after closure. The Draft EIS predicts that nitrate levels underground workings (Enviromin 2017a) indicate that all the COCs, including
will remain below groundwater quality standards after closure, relying on a
nitrate, would be dissolved in post-mine contact groundwater at concentrations
model developed by Tintina’s consultant and attached as Appendix N to
below the estimated groundwater non-degradation criteria (Hydrometrics, Inc.
Tintina’s mine operating permit application. See Draft EIS at 3.5-19. The
2016b). Denitrification is an established natural process integral to nitrogen
Hard Copy model in turn based this prediction on an assumption that “90% ofthe nitrate
cycling. For example, the Encyclopedia of Ecology (Skiba 2008) indicates that
Letter
would be removed via denitrification” by native bacteria in the groundwater.
“Denitrification is a process ubiquitous to all our terrestrial and aquatic
MOP Application Rev. 3, app. Nat 35. Neither the Draft EISnor Appendix N, ecosystems and occurs in tropical and temperate soils, in natural and intensively
however, provides any evidence to substantiate this assumption. The EIS must managed ecosystems, in marine and freshwater environments, in wastewater
explain the scientific basis for Tintina’s prediction that denitrification by native treatment plants, manure stores, and aquifers.” Given that denitrification is an
bacteria will ensure that the mine will meet groundwater quality standards after established natural process and that nitrate loading would cease to occur at
closure without any further mitigation by Tintina.
closure (no further blasting), the approach used in the MOP Application,
Appendix N (Enviromin 2017a), to predict that nitrate concentrations in the
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flooded underground would meet the groundwater non-degradation criterion is
regarded as adequate.
Moreover, the Proposed Action includes iterative flushing of the underground
mine at closure with RO permeate. The approach includes a commitment to
continue flushing/treating until the groundwater non-degradation criteria are met.
At mine closure, much of the underground workings would be backfilled and the
open portions of the workings would be flooded with unbuffered RO permeate
(treated water) to dissolve and rinse soluble minerals from mine surfaces. This
contact water would then be pumped out of the mine and treated at the WTP, and
additional RO permeate would be injected into the mine again. Non-degradation
criteria within the underground openings are expected to be achieved after
repeated flooding/rinsing, which is conservatively estimated to take between six
to ten cycles. Until that time (estimated to take 7 to 13 months), water from the
underground workings would continue to be captured and treated. Treatment of
water from the underground mine would likely occur late in the closure phase.
The total closure period (during which rinsing would occur) is 2 to 4 years.
Importantly, only upon confirmation that the quality of contact groundwater
meets the proposed groundwater non-degradation criteria, the contact water
would no longer be pumped and treated, and the WTP would shut down as part of
the post-closure phase (Hydrometrics, Inc. 2016b).
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The Draft EIS fails to rationally analyze the measures Tintina has proposed to
remove oxidation products from the mine workings after closure. Rather than
use mitigation measures to limit oxidation reactions during mine operations,
Tintina proposes to flush oxidation products from the mine workings after
closure by repeatedly rinsing and draining the mine workings. Draft EIS at 215. However, this method-unlike other measures discussed in the alternatives
section, above-is untested. Indeed, there are serious questions about whether it
would be as effective as Tintina believes: for example, “the abundant faults and
Additional detailed analysis would require simulating site-specific conditions of
fractures” in the mine workings “(from blasting and natural sources guarantees
the Project (i.e., developing underground workings, producing paste tailings and
that Tintina will not be able to capture all the highly contaminated flushed
placing backfill, testing surface coatings, or rinsing methods), which would only
water” during each cycle of the rinse and drain process. Exhibit 17 at 12.
Hard Copy
be possible through a permitted mine disturbance. See MOP Application Section
In response to a DEQ request to provide “analysis and/or case studies” to
Letter
7.3.3.9 (Tintina 2017a). In developing its MOP Application, the Proponent
support Tintina’s assertions that repeated rinsing would restore baseline
considered high pressure washing of the mine walls to remove stored oxidation
groundwater chemistry, Tintina conceded that “this is a site specific process for
products and the placement of shotcrete on high-sulfide zones in the workings to
which there are no case studies.” MOP Application Rev. 2 at 590. Given this
cover and immobilize oxidation products.
concession, the Draft EIS should analyze whether Tintina’s proposed rinsing
method could fail to restore baseline groundwater quality. The Draft EIS should
Potassium permanganate and shotcrete could reduce oxidation rates on exposed
further compare the effectiveness of Tintina’s proposed method to more
surfaces but would not reduce oxidation in faults and fractures. Post-closure
conventional means of reducing oxidation product pollution, such as applying
models predict that non-degradation groundwater criteria would be achieved
potassium permanganate or shotcrete. This additional analysis is important,
without either of these measures. However, high pressure washing of the mine
because Tintina’s prediction that the mine will not result in permanent impacts
walls to remove stored oxidation products and the placement of shotcrete on
to groundwater quality hinges on the success of Tintina’s novel rinse-and-flood
high-sulfide zones in the workings may optimize the closure process.
procedure.
Implementation of one or both of these measures may allow the Proponent to
conduct fewer rinsing cycles of the mine workings. The MOP Application
proposes testing the high pressure washing and shotcrete strategies in localized
individual heading scales once mining has begun in the USZ. If the Proponent
decides to implement the high pressure washing and/or shotcrete strategies based
on the results of the testing, the Proponent would be required to request a
modification of its permit and DEQ would conduct the appropriate level of
environmental review.
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Also, see Consolidated Response PD-5 for more information about capturing
groundwater from underground workings. See response to Submittal ID HC-003,
Comment Number 25 for more information regarding mine surface treatments.
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Because dewatering of underground mine workings is inherent in Tintina’s
project design, the project necessarily will result in significant alteration of
groundwater hydrology. Yet the Draft EIS fails to rationally analyze these
hydrologic changes and their resulting environmental impacts. At the outset, a
complete analysis of this issue is critical because of the need to protect fisheries
in the region, as discussed in Part VILE, below. Further, the mine will be built
in a closed basin, in which any new groundwater appropriations are subject to
stringent requirements. See MCA § 85-2-360. Tintina’s proposal to create a
massive groundwater drawdown cone that will reduce groundwater levels miles
away from the mine site should likewise be subject to close scrutiny, including
through a careful evaluation of Tintina’s groundwater modeling analysis and a
full disclosure of potential water quantity impacts in the region, such as
potential depletion of surface waters. See MCA § 85-2-362(1 (requiring an
applicant for a new groundwater appropriation in a closed basin to submit a
plan to mitigate any surface water depletion that will be caused by the new
appropriation).
The Draft EIS’s hydrology analysis is deficient first because it ignores the
possibility that groundwater drawdown caused by the construction of
underground mine workings will be much greater than Tintina’s model
anticipates. The Draft EIS concludes that geological faults near the ore body,
including the Volcano Valley Fault and the Black Butte Fault, will have low
conductivity, such that they will limit the extent of groundwater drawdown in
Hard Copy
the mine area.
Letter
However, the Draft EIS’s conclusions about conductivity are based on very
limited data. “The only quantitative data” concerning fault conductivity “comes
from lab permeameter tests of five gouge samples taken from exploration
core.” Draft EIS at 3.4-17. For three of the faults near the project area, Tintina
apparently collected no permeability data at all. See Draft EIS at 3.4-15 (table
indicating hydraulic properties of Black Butte Fault, Buttress Fault, and Brush
Creek Fault were “assumed”). Tintina further conducted no direct tests of flow
rates across any of the faults. See Draft EIS at 3.4-17; Exhibit 39 at 6 (Tom
Myers, Ph.D., Technical Mem., Review of Draft Environmental Impact
Statement, Black Butte Copper Project, Meagher County, Montana (May 8, 20
19). Accordingly, Tintina’s hydrologic analysis is insufficient to meet the
MMRA requirements to obtain and disclose “ground water and surface water
hydrologic data gathered from a sufficient number of sources and length oftime
to characterize the hydrologic regime,” MCA § 82-4-335(5 (k , let alone
MEPA’s environmental review requirements.
This limited data set does not preclude the possibility that the faults may
feature highconductivity fractures, through which large amounts of
groundwater will flow under mine drawdown conditions. Indeed, Tintina’s
hydrological model concedes that, based on the limited data Tintina has
gathered, “[t]here is sporadic evidence of high permeability damage zones in
the Neihart [geology] associated with the Buttress Fault.” MOP Application
Rev. 3, app. Mat 3-19; see also Exhibit 40 at 171 (Bense et al., Fault zone
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Much of Section 3.4 of the EIS is dedicated to summarizing effects of the mine
dewatering on the groundwater and surface water system around the proposed
Project. This summary is based on the results of groundwater modeling
completed by Hydrometrics. Elements of the referenced analysis indicate that
loss of base flow in the nearby creeks would be minimal, while the water table
would be lowered more than 2 feet for thousands of feet around the mine
workings. Those drawdowns and small loss of base flow are predicted to
dissipate within a few years after completion of mine dewatering. Although it is
unlikely that the drawdowns and the lateral extent of a cone of depression would
be much larger than predicted by the groundwater model, any model predictions
are associated with uncertainties.
It is well known that faults can act as either groundwater conduits or barriers to
groundwater flow. The Proponent collected data indicating that some faults
intercepted by the drilling are filled with gouge, which limits transmissive
capacity of the fault. Also, faults, even in hydraulically active areas, are often not
fully expressed in zones of shallow and weathered bedrock close to ground
surface, such that their capacity for providing hydraulic connection of the
groundwater system with surficial waters is limited. Fracturing in Neihart
quartzite near the Buttress Fault was considered during mine design and resulted
in the Proponent avoiding developing access tunnels in that area.
Characterizing hydraulic properties of faults and the extent of their transmissive
capacities over longer distances is difficult. Additional tests requested by the
commenter would be unlikely to reduce uncertainty associated with their role in
the groundwater system of the area.
Recognizing that there is always some degree of uncertainty involved with
groundwater model predictions, the Proponent proposed contingency plans that
would mitigate higher than anticipated mine inflows. Mitigations would include
grouting to limit inflows to the mine workings and excess water storage and
treatment capacity.
Consolidated Response WAT-1 provides a discussion of the groundwater model,
its strengths and limitations, and uncertainties associated with its predictions. It
also addresses the possibility of the model underestimating the effects of mine
dewatering (Myers 2019a).
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hydrogeology, 127 Earth-Science Reviews 171 (20 13 (stating that “[f]ault
zones have the capacity to be hydraulic conduits connecting shallow and deep
geological environments” . The Draft EIS, however, fails to account for the
possibility of high-conductivity fractures in the faults.
Higher fault conductivity could cause more groundwater drawdown in the
project area, causing greater impacts to Sheep Creek, Coon Creek, and
wetlands adjacent to those waterbodies. See Exhibit 39 at 6, 30. If the
drawdown is large enough, it may impact Tintina’s ability to mitigate loss of
flows to Coon Creek and Sheep Creek using the non-contact water reservoir
and the underground infiltration gallery. DEQ should analyze a situation in
which the faults adjacent to the mine may have much higher conductivity than
Tintina has assumed, and disclose whether high conductivity in the faults may
alter the Draft EIS’s analysis of the impacts of drawdown in the mine area. At
the very least, the EIS should acknowledge “the degree of uncertainty” that
mine drawdown will be greater than the limited dataset Tintina has collected
suggests. See ARM 17.4.609(2 (c).
Drawdown effects in Sheep Creek in particular could also be more significant
than Tintina anticipates if Tintina’s estimate of the contribution of groundwater
from shallow bedrock to the creek is too low. There is significant uncertainty
concerning the flow rate from shallow bedrock underlying Sheep Creek, in
particular because the shallow bedrock could contain waterbearing fractures
that Tintina has not yet detected. Exhibit 39 at 7. “[I]fthe proportion of flow
from the bedrock is higher, the effect of dewatering could also be much
higher.” Id. at 8. DEQ should evaluate this possibility, and disclose the
expected impact to Sheep Creek if shallow bedrock fractures facilitate more
dewatering of the creek bed.
In addition to failing to account for the possibility that the mine will reduce
flows in Sheep Creek to a greater extent than Tintina anticipates, the Draft EIS
further fails to account for potential increased flows in Sheep Creek. Because
Tintina plans to discharge the treated mine water to the underground infiltration
gallery and, ultimately, to Sheep Creek, greater quantities of pumped water will
increase the total amount of water discharged to Sheep Creek. If the water
produced by the mine is much higher than anticipated, then these discharges
Hard Copy
could increase baseflows in Sheep Creek, which would violate DEQ
Letter
nondegradation standards. See ARM 17.30. 715 (“activities that would increase
or decrease the mean monthly flow of a surface water” by more than fifteen
percent cause unlawful degradation). In addition, greater-than-anticipated
quantities of pumped groundwater could exceed the capacity ofTintina’s
reverse osmosis plant, creating problems for Tintina’s ability to handle all of
the mine’s wastewater. See Exhibit 15 at 17. The EIS should evaluate these
potential environmental impacts as well.
As in its analysis of fault hydrology, the Draft EIS predicts based on limited
information that the lower copper zone--one of the two sulfide ore bodies
Tintina plans to mine-will produce very low flows after mine closure. Draft EIS
Hard Copy
at 3.4-39. Indeed, based on this assumption, the lower workings “were not
Letter
included in the closure model” Tintina developed. MOP Application Rev. 3,
app. Nat iii. However, this prediction about flow rate from the lower copper
zone appears to be based on data from a single well. See Draft EIS at 3.4-25.
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Groundwater model simulations show that groundwater discharge to Sheep Creek
would decrease at the end of mining by 0.35 cfs (157 gpm) as a result of the mine
dewatering (Hydrometrics, Inc. 2016a). This represents about 2 percent of the
base flow in the creek (as estimated for monitoring site SW-1 near the Project
area).
However, since the Project would at the same time be infiltrating water via the
UIG at an average rate of 398 gpm, the creek would experience a net flow gain of
241 gpm, or 3.5 percent increase of flow under base flow conditions. That gain
would be larger, 418 gpm, or 6.1 percent of the creek’s flow under base flow
conditions, if the UIG were to be operated at its maximum design capacity. Those
increases are within a 10 percent flow non-degradation criterion threshold even
under the conditions of base flow (Subchapter 7 of ARM 17.30 Rule 715). Note
that Sheep Creek flow is much higher than base flow most of the time, resulting
in less of a relative gain in flow than previously stated.
See Consolidated Response WAT-1 for information about assumptions in the
hydrogeological model.
The higher values of hydraulic conductivity produced by early slug testing of
PW-7 were inconsistent with the recovery of the well after its completion - see
Hydrometrics (2016a) for a discussion.
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And even some of the data from that one well suggest that the actual flow rate
may be several orders of magnitude higher than the rate the Draft EIS cites.
Compare MOP Application Rev. 3, app. M at 2-9 (noting that initial tests in the
lower copper zone “yielded an estimated hydraulic conductivity of 0.1 to 0.2
feet per day” with Draft EIS at 3.4-16 (stating lower copper zone flow rate was
estimated at 0.00019 feet per day).
Tintina and DEQ’s insufficient analysis of flow rates from the lower mine
workings violates the MMRA’s minimum information requirements, MCA §
82-4-335(5 (k), and undermines DEQ’s conclusion in the Draft EIS about postmine closure water quality. Indeed, the flow rate from the lower workings
significantly influences the mine workings’ expected water quality after
closure, because the lower workings contain some of the highest concentrations
of sulfides and toxic metals that occur anywhere in the mine. See Draft EIS at
3.4-53 (“The highest local contributions of acidity, metals, and sulfate would
come from the LCZ.”). Therefore, even a slightly higher flow rate from the
lower copper zone could mean that groundwater in the mine will not meet
groundwater quality standards after closure. The EIS should discuss the
possibility that lower copper zone flows will be higher than anticipated, and
further consider whether Tintina should gather additional data, such as through
drilling additional monitoring wells, about the lower copper zone’s flow
properties to help accurately characterize post-closure groundwater conditions.

The initial test performed on well PW-7 was a slug test, a method that generally
produces less reliable hydraulic conductivity estimates than pump tests do. The
water level in the well did not return to pre-test conditions during the slug test, a
further indication that the test results were not reliable. A subsequent pump test of
the well yielded a much lower hydraulic conductivity estimate than the initial
slug test did. The results of the later test are considered to be more representative
of conditions in the LCZ. Under the AMA, during mine closure, all remaining
mine openings in the LCZ would be backfilled with cemented paste tailings. As a
result, even if mine inflows during operations were greater than predicted in this
zone, post-closure groundwater flow through the area would become negligible
and contributions of contaminants from this zone to groundwater would be
insignificant. Flooding of the underground workings and/or backfill areas would
result in exclusion of oxygen from these areas, halting sulfide oxidation and
acidity production.
Even if transmissive properties of the LCZ are underestimated in the groundwater
model analysis, geochemical modeling of the quality of the post-rinsing, postclosure contact groundwater indicates that it would not contribute to acidity,
metals, and sulfate above the groundwater quality non-degradation criteria. See
Appendix N (Enviromin 2017a) of the MOP Application (Tintina 2017a).
The Proponent’s Second Supplemental Response to Public Comments, Section A,
Groundwater Modeling, Subsection 1, Flow Rates in the Lower Copper Zone
(Sandfire 2019b), provides a discussion of the issue of low flow rates in that
zone.
Sections “Simulation of Mining” in Hydrometrics 2019a and 2019c provide an
extensive discussion of the merits and shortcomings of model-generated
predictions groundwater mine inflow rates, comparing the Hydrometrics’ and
Myers’ models.
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The Proponent’s Third Supplemental Response to Public Comments, Section B,
Discharges from the Lower Copper Zone (Sandfire 2019a), provides additional
discussion of the hydrologic characterization and quality of the Lower Copper
Zone’s groundwater. The discussion supports the low transmissivity assessed for
that zone. Furthermore, review of the collected data and completed modeling
indicate that, if the groundwater flows in the Lower Copper Zone were to be
higher than used in the modeling, the quality of groundwater from that zone
would be better than reported in the Draft EIS.
The Draft EIS fails to address the effect of subsidence in the underground mine Impacts from subsidence would be limited by the proposed backfilling of mine
workings on groundwater flows after mine closure. “Subsidence is an
workings. Subsidence occurs when bedrock or overburden overlying an
inevitable consequence of underground mining[.]” Exhibit 41 at 5 (Blodgett
underground mine void collapses into the void. This sometimes occurs during
Kuipers, Technical Report on Underground Hard-Rock Mining: Subsidence
mining operations, but often may not occur until many years after a mine has
Hard Copy
and Hydrological Impacts (Feb. 2002 (executive summary). Subsidence of the closed. Subsidence can be minimized or eliminated if underground void spaces
Letter
are kept small or are completely backfilled after extraction of the ore. A review of
surface or of geology below the surface due to mining activity can cause
“degraded water quality, lowering of the water table, and chronically unstable the referenced technical report (Blodgett and Kuipers 2002) reveals that the
majority of case studies cited are pre-law (i.e., mines that operated prior to the
ground.” Id. “Consequently, the environmental impacts from mining may
worsen over time as the ground continues to settle and aquifers are de-watered development of regulations that might impose geotechnical limitations on where
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or degraded.” Id. Subsidence may therefore have impacts on both groundwater
quantity and quality after closure, and may even cause surface water flows to
be depleted to a greater extent than Tintina has predicted. See id. The Draft
EIS, however, does not discuss the potential impacts of subsidence. DEQ
should evaluate whether “inevitable” subsidence will affect Tintina’s
predictions about hydrology and groundwater quality, particularly after mine
closure.

underground mine voids may be created or how large they may be). All the case
studies cited appear to involve mines where backfilling of mine voids was not
required and little if any filling of these voids actually occurred.

The Draft EIS arbitrarily dismisses impacts caused by drawdown of the water
table by two feet or less, which will occur at the outer bounds of the project’s
groundwater drawdown cone. See Draft EIS at 3 .4-1. The Draft EIS posits that
two feet of drawdown will not have a meaningful impact on hydrology,
because it “is within the typical range of seasonal groundwater level
fluctuations observed in the monitoring wells in the Project area.” Draft EIS at
Hard Copy
3.4-1. This analysis ignores, however, that drawdown caused by the mine will
Letter
be additive to natural seasonal fluctuations in the water table. Therefore, two
feet of drawdown added to drawdown caused by seasonal variation will not be
similar to baseline conditions. The Draft EIS should therefore provide an
analysis of impacts to all areas ofthe project site that will experience
drawdown, rather than just those areas where the water table level will fall by
greater than two feet. See Draft EIS at 3.4-1.

The “Control and Prevention” sections of the technical report cited by the
commenter mention that backfilling can limit subsidence; however, backfilling is
only briefly mentioned in the report, and the report does not appear to
contemplate a scenario where underground mine voids are completely backfilled,
as is proposed for both the Upper and Lower Sulfide Zones of the Project. Indeed,
no case studies may exist that involve existing underground mines that have been
backfilled to the degree proposed for this Project, so the conclusion that
subsidence is “inevitable” appears to be based only on examples where large
underground voids were developed without adequate geotechnical precautions
and/or large voids were left underground when the mining operations ceased.
See also: the Proponent’s Fourth Supplemental Response to Public Comments,
Section D, Subsidence (Sandfire 2019c), which addresses the issues raised in the
Earthjustice Exhibits 29 and 41 associated with a potential Project-caused
subsidence. Exhibits 29 and 41 are not directly comparable or relevant for the
Project. The proposed drift and fill techniques would fill underground mine voids
up to 95 percent with cemented paste tailings, which would create a solid mass
and minimize risks of surface subsidence. As such, effects on groundwater
resources is not a reasonably foreseeable impact.
There are only a few water production wells within the RSA. RSA was defined in
the Draft EIS as an area within which groundwater model predicts the minedewatering-caused water table drawdown of more than 2 feet. A few feet of
drawdown represents only a small part of a drawdown available in a typical water
supply well. If mine-induced drawdown impairs the use of a well covered by a
water right, the Metal Mine Reclamation Act includes conditions (§ 82-4-355,
MCA) specifying compensation for the well owner.
Drawdown outside such a defined RSA would be decreasing with distance from
the mine, from 2 feet to no drawdown. The regional groundwater model
constructed by Hydrometrics is focused on the area of the proposed mine, and a
close distance around it. Due to a pronounced orography of the area and a very
limited number of points outside the RSA where there are any records of depth to
groundwater, the model-predicted water table elevation outside the RSA is of an
approximate nature. Asking such a model to produce an area with drawdown of
less than 2 feet would result in a more or less arbitrary and likely inaccurately
delineated area of influence. A note: Initial EIS analyses used a much larger area
as the RSA and the results of those analyses were not different from the analysis
using the RSA defined as 2 or less feet of drawdown.
The regional groundwater model shows only a regional water table as all the
details responsible for perched conditions are below such model’s resolution.
In the Project area, wetlands may depend not only on groundwater, defined as
water below the regional water table, but on perched water, which is water in the
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ground but above the regional water table, and also on surface water runoff and
direct precipitation. As such, lowering the regional water table, or deep
groundwater associated with mine dewatering, has often only a limited effect on
wetland ecosystems.
The EIS Section 3.14.3.2 (Subsection, Changes in Groundwater Hydrology)
includes a discussion of potential impacts on wetlands not supported by perched
groundwater, located within the mine-dewatering-caused cone of depression, and
in areas with water table not compensated by water injection via UIG. Such areas
would likely become dominated by upland vegetation during the period when the
cone of depression is present, but would likely revert back to wetland vegetation,
after mining ceases and the water table rises to the baseline levels.
Drawdowns predicted by the groundwater model and small loss of base flow are
predicted to dissipate within a few years after completion of mine dewatering.
Further details on mine flooding and groundwater level recovery are provided in
Section 3.4.3.2. It is unlikely that the drawdowns and the lateral extent of a cone
of depression would be much larger than predicted by the groundwater model.
Springs with a water right would require replacement water if impacted.
The Proponent’s Second Supplemental Response to Public Comments, Section B,
Comments on Groundwater Impacts (Sandfire 2019b), provides an extensive
discussion of seasonal groundwater level fluctuations, groundwater impacts on
surface flows and analysis of groundwater impacts on wetlands. Material
presented in that section addresses the comment posted by Earthjustice.
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See also: Response to Submittal HC-003, Comment Number 63
Note that MOP Application Rev. 3, cited in this comment, also included an
It also appears that Tintina’s groundwater hydrology model failed to account
alluvial UIG adjacent to Sheep Creek (MOP Section 3.7.4.2, page 304) (Tintina
for a change in the location ofthe mine’s underground infiltration gallery. In
2017a). The previously proposed upland UIGs would have increased groundwater
earlier iterations of Tintina’s plan of operations, Tintina proposed to locate two
table elevations in the Brush Creek watershed area where the UIGs were
underground infiltration galleries upland of Sheep Creek, and Tintina’s
proposed. This additional groundwater would have discharged to surface water in
hydrological model assumed that the UIGs would be built in those locations.
Brush Creek or further downstream in Sheep Creek, and thus would have had
See MOP Application Rev. 3, app. Mat 5-5 (Figure 5.2). However, in the
minimal effects on groundwater elevations elsewhere in the modeled area.
proposal currently before DEQ, Tintina plans to construct only one UIG in the
Average annual discharge rates to the alluvial UIG were estimated to be 398 gpm
alluvial aquifer beneath Sheep Creek. Draft EIS at 2-3 (Figure 2.2-1). The
(Draft EIS, Page 3.4-48), resulting in groundwater mounding in the Sheep Creek
current proposed action involves no plan to use upland UIGs. Id. DEQ should
alluvium of less than 1 foot on average. If discharge to the alluvial UIGs were to
Hard Copy evaluate whether this change in the UIG location affects Tintina’s predictions
be suspended for up to 3 months, this slight groundwater mounding would be
Letter
about the hydrological impacts of mine operations and, if necessary, develop a
expected to dissipate during that period, and Sheep Creek stream flow may be
new model that accounts for this change.
reduced by up to 398 gpm. Total stream flow reduction would still remain well
The Draft EIS’s analysis of groundwater drawdown impacts further fails to
within limitations imposed by non-degradation rules.
account for the fact that the underground infiltration gallery may not operate
from July through September, because of the stricter nitrate surface water
The Draft EIS Section 3.4 discusses only alluvial UIGs, as the upland UIGs
standard that is in force during those months. See Draft EIS at 2-8. Because
originally considered for construction are no longer proposed. It is true that
Tintina is relying on the UIG to mitigate a loss of flow in Sheep Creek due to
Hydrometrics did not update the Regional Groundwater Flow Model to reflect
mine drawdown, the absence of UIG flow during the summer could change the
that change. The consequence of this modification in plans would be a small
Draft EIS’s analysis of potential drawdown impacts to Sheep Creek. The EIS
change in the shape of the cone of depression and the mine-dewatering-caused
should analyze the effect of Tintina’s modified discharge plan, and disclose
water table drawdown southeast of the proposed mine.
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whether it substantially changes the Draft EIS’s predictions about groundwater
drawdown impacts.
Instead of updating the Regional Groundwater Flow Model, Hydrometrics
developed an additional model to evaluate the impacts of operating the alluvial
UIG: the Sheep Creek Alluvial Flow Model (Hydrometrics, Inc. 2017c). The
analysts calibrated this model using the results of field testing (Hydrometrics, Inc.
2017d), then used it to simulate groundwater mounding that would result from a
continuous discharge of treated water via the alluvial UIG. The discharge was
simulated by applying a constant recharge at a maximum UIG design discharge
rate of 575 gpm. This approach is conservative as the UIG would be operated
part-time and water would be mostly discharged at a rate below the maximum
design discharge rate. Therefore, this model most likely over-predicts the effects
of operating the gallery.
As described in the EIS, Hydrometrics developed a separate groundwater model
for analysis of the proposed alluvial UIG design, which included a series of
trenches excavated in the Sheep Creek alluvium (Hydrometrics, Inc. 2017c). The
model was calibrated using measured groundwater levels, results of aquifer
testing (Hydrometrics, Inc. 2017c), and results of the alluvium infiltration testing
program (Hydrometrics, Inc. 2017d). The analyses simulated the maximum
design discharge rate (575 gpm) distributed evenly within the proposed
infiltration trenches.
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Regarding the permeability of the Sheep Creek alluvial aquifer, the commenter
selectively quotes from a technical memorandum (Myers 2019b) implying that
The Draft EIS further fails to properly account for groundwater mounding in
the 200-foot-per-day permeability used in modeling is unreasonably high
the underground infiltration gallery. Tintina’s groundwater mounding model
compared with literature values. Fetter (2001) notes that coarse sand aquifers may
assumes that water discharged to the UIG will flow through the alluvial aquifer have permeabilities ranging from 30 to 300 feet per day. The value used in the
at a rate of 200 feet per day. Exhibit 39 at 16. However, as Tintina
modeling falls within this range, but more importantly, it is not based on generic
acknowledges, literature values for flow rate through a coarse sand aquifer like examples cited in literature, but rather on an actual pumping test conducted on a
the alluvial aquifer under Sheep Creek could be almost an order of magnitude well installed in the Sheep Creek alluvium within the area where the UIGs are
Hard Copy lower - as low as 30 feet per day. Id. If that were the case, and effluent moved proposed to be constructed.
Letter
through the alluvial aquifer much more slowly, groundwater mounding could
be much greater than Tintina predicts. Exhibit 39 at 17. A greater extent of
It might be reasonable to assume that the aquifer has a permeability near the
groundwater mounding could impact Tintina’s predictions about hydrology in lower end of the range provided in literature. However, that is not the case here as
the project area. DEQ should assess whether Tintina’s estimate of groundwater the on-site testing was done with results indicating aquifer characteristics well
within the expected range. A lower aquifer permeability would not alter
mounding appropriately accounts for the possibility oflow flow rates in the
alluvial aquifer, and determine whether lower flow rates may affect Tintina’s predictions about groundwater chemistry; rather, it would result in excess
groundwater mounding near the proposed drainfields. If this were to result in
predictions about the effluent discharges’ impact on groundwater chemistry.
groundwater rising to the land surface, remedial actions could be initiated to
address this issue.
The field data collected supporting the analysis and modeling of injecting water
via UIG is strong and adequate. The analysis based on that data shows that such
injection would not cause excessive mounding or flooding of surface water.
Since aquifer permeabilities may vary locally from one alluvial infiltration
gallery to the next (seven are proposed), discharge rates to alluvial UIGs in lower
permeability areas could be reduced while discharge rates to other galleries in
higher permeability areas could be increased. This would result in more even
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groundwater mounding throughout the aquifer (predicted to be less than 1 foot of
mounding on average). Other remedial actions such as construction of additional
UIG lines or decreasing the rate of injection might need to be undertaken. This
would also have the effect of spreading the discharge out more evenly through
the aquifer, resulting in less groundwater mounding at any given location.
The recharge to the groundwater system assumption used in the EIS is based on a
hydrological modeling report by Hydrometrics (Hydrometrics, Inc. 2016a).
Section 2.6.1 of that report provides a discussion, regional data, and rationale for
using 10 percent precipitation as recharge. The report states that “Infiltration rates
of 10 percent to 15 percent of annual precipitation are commonly assumed as a
The Draft EIS does not rationally evaluate the impacts of drawdown on
reasonable approximation of groundwater recharge rates in modeling analyses of
groundwater dependent ecosystems in the project area. Groundwater dependent
intermountain basins in western Montana (Briar and Madison, 1992).” The
ecosystems are “(c]ommunities of plants, animals and other organisms whose
approach to estimate recharge to groundwater adopted by Hydrometrics is a
extent and life processes are dependent on access to or discharge of
standard practice of groundwater modeling; it is based on the only available,
groundwater,” including “[s]prings, seeps and many wetlands, . .. [m]ost
recharge-relevant quantitative data. While Myers proposes to vary recharge rates
perennial streams, [and] many lakes and their associated riparian areas.”
across the modeled domain based upon various factors, there is no quantitative
Exhibit 42 at 3 (Christopher Carlson, U.S. Forest Serv., Groundwater
data to establish their quantitative influence upon recharge. Myers (2019a) also
Dependent Ecosystems on National Forest System Lands: Recognizing and
concludes (see Exhibit 39, Appendix A, Section 7.0 Summary of Notable
Managing a Largely Overlooked Resource). According to the U.S. Forest
Findings, page 73) that “the overall recharge was 2.5 inches per year, the same as
Service, groundwater dependent ecosystems in many watersheds “support a
determined by Hydrometrics.”
disproportionately large percentage ofthe total biodiversity relative to their
size.” Id. at 9.
The scientific literature proposed many methods for estimating the rate of
The Draft EIS states that “[b]aseline investigations identified nine seeps and 13
groundwater recharge; many of these methods are debated by reviewers and are
springs in the Project area, and some of the sites are located within the area that
not well-verified (or verified at all) by field measurements. This is why a
could be affected by the mine drawdown cone.” Draft EIS at 3.4-41. ...
simplified approach is routinely adopted by analysts and modelers. The phrase
These general statements about potential impacts to groundwater dependent
Hard Copy
“often” reflects the general experience with groundwater models and it is used to
ecosystems, including springs and seeps, do not satisfy MEPA’s “hard look”
Letter
provide a wider context for these comments and responses.
requirement. See Mont. Wildlife Fed’n, P 43. The Draft EIS should clarify
which springs and seeps in the project area will be dewatered due to mine
The environmental impact analysis referenced various reports that were reviewed
operations. In particular, the EIS should specify which springs are connected to
for the analysis. The analysis and information in the Hydrometric’s reports about
perched groundwater aquifers and which are connected to a deeper
the model set up, its calibration, simulations, and simulation reports were
groundwater system that would be affected by mine drawdown. Without this
assumed to be accurate. The actual model was not audited. Audits are sometimes
hydrologic information, it is impossible to evaluate the potential impacts of this
carried out when the reviewers have substantial doubts about model report
project. Further, the EIS should clarify which springs (if dewatered will require
content. More detailed discussions could be provided in the EIS of the underlying
replacement water, as mentioned in the Draft EIS.
assumptions and/or completed analysis; however, the EIS must balance between
The Draft EIS should also provide accurate baseline data to characterize all
the opposing needs of the EIS text: a need to present as much relevant
groundwater dependent ecosystems in order to evaluate the potential impacts to
information as possible, and a need for clarity and easy understanding of the
these important ecological communities. Such baseline data should include an
presented text for a non-technical readership.
inventory of all groundwater dependent ecosystems that could be affected by
mine activities. Without such data, DEQ cannot rationally conclude that the
Section 3.14.3.2 of the EIS (Subsection, Changes in Groundwater Hydrology)
project’s impacts to such ecosystems will be insignificant. See N. Plains Res.
includes a discussion of potential impacts on wetlands not supported by perched
Council, Inc., 668 F.3d at 1085 (holding that significance analysis must be
groundwater, located within the mine-dewatering-caused cone of depression, and
based on adequate baseline information).
in areas with the water table not compensated by water injection via UIG. Such
areas would likely become dominated by upland vegetation during the period
when the cone of depression is present, but would likely revert back to wetland
vegetation after mining ceases and the water table rises to the baseline levels.
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Drawdowns predicted by the groundwater model and small loss of base flow are
predicted to dissipate within a few years after completion of mine dewatering.
Further details on mine flooding and groundwater level recovery are provided in
Section 3.4.3.2 of the EIS. It is unlikely that the drawdowns and the lateral extent
of a cone of depression would be much larger than predicted by the groundwater
model. Springs with a water right would require replacement water if impacted.
The Final EIS has been updated to include assessment of wetlands that could be
impacted by the Project (Section 3.4, Groundwater Hydrology; Section 3.14,
Wetlands).
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Further, the Draft EIS does not evaluate whether Tintina’s proposed mine
dewatering will comply with the Montana Water Use Act. Any company
seeking to appropriate surface water in this state must normally apply for a
beneficial water use permit under the Water Use Act. MCA § 85-2-302. A
permit applicant must prove by a preponderance of the evidence that specific
statutory criteria are met, including that water is “legally available during the
period in which the applicant seeks to appropriate, in the amount requested.”
MCA § 85-2-3ll(l)(a)(ii). Legal availability ofwater demands a thorough
analysis of not only the impact on existing water rights users from surface and
Hard Copy
groundwater drawdown, but also an analysis of other existing legal demands on DNRC will review all applications for water rights permits.
Letter
the surface and groundwater, such as quantitative and qualitative water quality
standards. See id.
The Draft EIS should evaluate whether Tintina’s proposal to pump
groundwater from the mine void in a manner that will remove surface water
from Coon Creek and Sheep Creek requires a water use permit under section
85-2-302. The Draft EIS should also evaluate whether Tintina can lawfully
acquire a use permit for its planned dewatering, given the significant impacts
on the quantity and quality of water in these bodies that the groundwater
pumping will entail.
The amount of recharge to groundwater used in the EIS is based on hydrologic
modeling carried out by Hydrometrics (Hydrometrics, Inc. 2016b). Section 2.6.1
The Draft EIS further fails to accurately characterize the expected rate of
of that report provides a discussion, regional data, and rationale for using 10
precipitation recharge to groundwater. The Draft EIS assumes that average
percent of precipitation as recharge. This value closely matches observed steady
groundwater recharge is equal to “10 percent of mean annual rainfall” in all
state base flows of the creeks (Hydrometrics, Inc. 2016b, Table 2-2) and is
areas of the project site. Draft EIS at 3.4-36. This assumption of uniform ten
consistent with typical infiltration rate estimates for other intermountain basins in
percent recharge ignores, however, that “different geology types will accept
this region. PRISM spatial climate datasets (Parameter-elevation Regressions on
different percentages of precipitation,” such that recharge in some parts of the
Independent Slopes Model) were used to derive a spatial distribution of
project site will be much greater than in others; that “the proportion of recharge
precipitation over the model domain. Such data reflect many factors, including
Hard Copy as a proportion of precipitation increases with precipitation amount”; and the
elevation (orographic effect) and aspect (slope orientation).
Letter
effect of “mountain front recharge, which is the tendency of runoff from
mountainous areas to become recharge at the base of the mountain,” Exhibit 39
Numerous other factors influence the rate of groundwater recharge. These include
at 9-10. Because the amount and distribution of recharge affects Tintina’s
type of vegetation, steepness of slopes, soil type, land use, and depth to water
model concerning hydrology at the mine site and the impacts of groundwater
table. It is not standard practice to consider the latter parameters as it is simply
drawdown, the EIS should revisit its unsubstantiated assumption about the
not practical or meaningful to quantitatively consider these factors. The most
expected amount of groundwater recharge and determine whether altering that
common and practical method used here evaluated recharge to groundwater using
assumption will change the results of Tintina’s hydrology model. Exhibit 39 at
a general water balance derived from measured/estimated base flows of the
10.
creeks and rivers draining the model domain.
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Recharge is most often a much less sensitive model parameter, compared to other
parameters, like transmissive properties of the rock formations holding
groundwater. Subsequently, divergence of the assumed values of recharge from
the on-site values of recharge (which are difficult to measure on a smaller scale of
a watershed) is of a lesser consequence for the model predictions compared to
assumptions about the values of other model parameters.
Actual on-site recharge rates would vary from one location to another based on
various factors. Attempting to input variable recharge rates across the modeled
area based on each individual slope, aspect, soil type, vegetation community,
underlying geology, etc., would necessarily result in entering values into the
model that are somewhat arbitrary and unverifiable. Instead, the average recharge
rate across the entire model domain was estimated using actual precipitation and
stream discharge data and was determined to be approximately 10 percent of
mean annual precipitation averaged for the watershed. Specifically, average
precipitation for the upper Sheep Creek watershed was calculated to be 25.1
inches per year, making the average recharge rate approximately 2.5 inches per
year.
Note that while Myers (2019a) argues that actual recharge rates would vary
across the modeled domain based on the factors mentioned above, he also
concludes (see Exhibit 39, Appendix A, Section 7.0 Summary of Notable
Findings, page 73) that “the overall recharge was 2.5 inches per year, the same as
determined by Hydrometrics.”
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Finally, the Draft EIS should provide new figures to illustrate the results of
Tintina’s hydrological modelling. Many of the figures currently in the Draft
Hard Copy EIS’s groundwater section are almost illegible, and it is difficult to determine
Letter
the geographic extent of the modeled drawdown from these figures. See. e.g.,
Draft EIS at 3.4-42-3.4-43. New figures are essential to the public’s
understanding of the expected extent of drawdown impacts.

Earth Justice

At mine closure, much of the underground workings would be backfilled and the
open portions of the workings would be flooded with unbuffered RO permeate
(treated water), to dissolve and rinse soluble minerals from mine surfaces. This
The Draft EIS also fails to assess the effectiveness of Tintina’s proposal for
contact water would then be pumped out of the mine and treated at the WTP, and
ensuring that groundwater meets nondegradation standards after the mine is
additional RO permeate would be injected into the mine again. Non-degradation
closed. Tintina plans to repeatedly rinse and drain the workings after mining is criteria within the underground workings openings are expected to be achieved
complete in order to eliminate pollutants in the contact groundwater. However, after repeated flooding/rinsing, which is conservatively estimated to take between
as discussed, this method has never been tested in another facility before, and it six to ten cycles. Until that time (estimated to take 7 to 13 months), water from
Hard Copy is not known whether the rinse-and-drain method will be adequate to restore
the underground workings would continue to be captured and treated. Treatment
Letter
baseline groundwater quality conditions. Relatedly, the Draft EIS fails to
of water from the underground mine would likely occur late in the closure phase.
adequately address Tintina’s assumption that naturally-occurring bacteria will Importantly, only upon confirmation that the quality of contact groundwater
consume 90% of all the nitrate remaining in groundwater after closure, thus
meets the proposed groundwater non-degradation criteria, the contact water
would no longer be pumped and treated, and the WTP would shut down as part of
ensuring that groundwater eventually meets the nondegradation standard for
the post-closure phase (Hydrometrics, Inc. 2016b).
nitrate. As discussed, Tintina has cited no evidence or scientific research to
support this assumption.
Regardless of whether or not residual nitrate in the mine workings would be
consumed by naturally occurring bacteria, the proposed rinsing of mine workings
would effectively remove most nitrate from exposed surfaces underground. It is
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also reasonable to assume that the proposed rinsing with unbuffered RO permeate
(essentially, distilled water) would dissolve most soluble oxidation products from
exposed surfaces underground, and that these minerals would be the primary
sources of dissolved metals in the initially flooded mine workings. Once the
rinsing is complete, paste backfilling of the remaining mine openings within the
zones of sulfide bedrock would greatly limit the volumes of groundwater that
could occupy these areas, and also the ability of that groundwater to migrate into
nearby aquifers.
Also, see response to Submittal ID HC-003, Comment Number 53.
The Montana DEQ’s experience with closure of underground mines by natural
flooding indicates that nitrate levels in mine discharges typically decline to within
groundwater non-degradation criteria within a year or two. Instead of natural
flooding, the BBC Project proposes a more aggressive (with respect to lowering
nitrate levels) method of closing the mine by intentional rinsing, draining, and
reflooding cycles.
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The Draft EIS further fails to give due consideration to potential water quality
impacts in Sheep Creek and other surface waters in the project area. As
discussed, DEQ’s draft MPDES permit for the project fails to require
compliance with all governing water quality requirements on Sheep Creek,
including the implementation oftechnology-based effluent limitations for
stormwater discharged from the project site; measures to comply with the
pending total maximum daily load standard for aluminum in Sheep Creek; and
measures to comply with the zero process wastewater discharge requirement.
Further, the Draft EIS does not address potential temperature impacts to Sheep
Creek due to mine discharges, including discharges from the treated wastewater
storage pond, which will hold mine effluent during the hot summer months
Hard Copy until Tintina can resume discharges to the UIG in October. Instead, the Draft
EIS relies on an unsupported assumption that the UIG flows will equilibrate to
Letter
groundwater temperature before they reach Sheep Creek. The Draft EIS further
relies on Tintina’s unsupported assumption that nitrates in groundwater will
naturally disappear after mine closure in concluding that groundwater will not
discharge nitrate pollution to surface waters in the project area. The Draft EIS
also does not account for potential pollutant discharges due to pipeline leaks or
seepage through liners underneath various mine facilities or the potential for
flows in the underground infiltration gallery to leach pollutants from the
surrounding geology. And most importantly, the Draft EIS does not evaluate
the risk that the CTF will fail to hold tailings in place over the long term, thus
causing a massive discharge of acid-generating mine waste to Sheep Creek and
the Smith River.
The EIS further fails to evaluate the real potential for long-term groundwater
contamination associated with constructing the CTF foundation within the
water table. As discussed above, the Draft EIS dismissed an alternative that
Hard Copy
would place the CTF above the groundwater table, thus avoiding groundwater
Letter
pressure on the bottom liner of the CTF that could cause groundwater
contamination if the liner were to fail. The Draft EIS asserted that any impacts
caused by groundwater pressure on the bottom ofthe CTF would be “de
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Potential effects on surface water quality, including impacts on Sheep Creek, are
discussed in Section 3.5.3.2, Surface Water Quality and Temperature, of the EIS.
The Proponent has used hydro-geochemical monitoring, hydrogeological
modeling, and geochemical testing data to design its underground workings,
TWSP, and WTP to minimize potential impacts on water quality. Apart from
groundwater in the underground workings at the end of the closure phase, water
from all facilities would be collected and treated to meet non-degradation criteria
prior to discharge (Hydrometrics, Inc. 2016b). The Project is proposed to be an
underground mine and a primary planned mitigation measure is that the only
significant amounts of Project contact water would be excess water sent from the
WTP to the UIG; the water released to the alluvial aquifer via the UIG during the
mine construction and production phases would be treated to assure compliance
with groundwater standards and non-degradation criteria per the MPDES permit
(Hydrometrics, Inc. 2018a; Tintina 2018a).
See Consolidated Response WAT-5 for additional data and discussion of
potential thermal effects on water resources in the Project area. Potential thermal
effects resulting from the NCWR discharge are discussed in Zieg (2019d);
potential thermal effects resulting from discharge from the TWSP are discussed
in Zieg (2019b). Consolidated Responses PD-3, PD-4, and PD-5 address
concerns regarding the CTF and its performance.
A summary of CTF design features and seepage analysis during operations and
closure report produced by Geomin (Geomin 2018) states that “Operationally,
and in closure, the CTF has a Foundation Drain System that transports
groundwater from beneath the excavated facility in in a drainage collection
system consisting of gravel and perforated pipes in trenches excavated into
bedrock beneath the facility. This water is transferred from the collection system
to a foundation drain pond outside of the CTF and pumped from there to the
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minimus [sic].” Draft EIS app. B at 6. Yet the Draft EIS itself acknowledges
the need, in determining the actual extent of such impacts, to evaluate the
nature of the water table beneath the CTF (that is, whether it is part of a
perched or regional system), as well as “whether [groundwater] mounding
would occur.” Draft EIS app. Bat 5-6. The Draft EIS, however, does not
perform the analysis it itself identifies as necessary to understand this potential
impact.
Further, as discussed in the Chambers and Zamzow comments, building the
CTF within the water table creates a serious risk of groundwater contamination:
“[W]hen the [CTF] liner system sits below the water table, it is susceptible to
groundwater flow entering the seepage collection system, or even into the
impoundment itself, if there are flaws, tears or breaks in the bottom liner.”
Exhibit 14 at 4; Exhibit 15 at 16. Constructing the CTF within the water table
thus greatly exacerbates the risk that defects in the CTF liner will lead to
tailings material contaminating groundwater. See Exhibit I5 at 16.
DEQ itself raised concerns about Tintina’s proposal to build the CTF and other
facilities within the water table in its review of Tintina’s mine operating permit
application, agreeing that this plan “may allow interaction with solutions within
the impoundments and groundwater.” First Deficiency Review at 62. The Draft
EIS, however, fails to address this concern, asserting implausibly and contrary
to DEQ’s own permit application comments that “there would be no
environmental benefit to water quality or flow by elevating the CTF” above the
water table. Draft EIS at 2-20; see also Draft EIS app. B. DEQ should therefore
reevaluate the potential impact of placing the CTF foundation within the water
table.

WTP prior to discharge. By removing water from beneath the CTF, the
foundation drain system prevents the build-up of any hydrostatic pressure or head
beneath the CTF facility’s liner system and therefore eliminates the risk of
upward migration of groundwater through the bottom HDPE liner of the CTF and
any risk of floating the liner during construction.”
This report also describes other CTF design features aimed at reducing risks of
environmental impacts, and includes an investigation completed to evaluate
groundwater below the proposed CTF. Short of major failure of the proposed
design features, it is highly unlikely that the CTF-impacted water would cause
significant groundwater contamination. Regardless, a long-term groundwater
monitoring system would be implemented to signal any impacts. A remedy
system would also be put in place to prescribe triggering criteria and methods of
response. The Proposed Action and AMA require the Proponent to conduct
groundwater and surface water monitoring. In summary, drilling at the proposed
CTF site concluded that given the proposed depth of excavation to create the
impoundment site, localized areas of the excavation would extend up to a few
feet into bedrock that is currently saturated. It is likely but not certain whether
that saturation is the result of localized recharge that would be eliminated by the
placement of a liner over the CTF foundation (in which case, once the
groundwater present in those areas is drained, no more would flow in).
Regardless of whether construction of the impoundment would eliminate the
source of this groundwater, the proposed foundation drain system would intercept
any water beneath the impoundment and convey it out from beneath the facility.
As a result, the drain system would lower the groundwater table such that it
remains within the drains beneath the impoundment. Therefore, the CTF itself,
including its liner system, would not be located within the water table and there
would not be upward pressure on the liner system. The commenter notes that
DEQ asked questions about the Proponents's proposed CTF foundation design
during initial deficiency reviews. Responses to those reviews clarified the design
details and addressed the concerns, which is not implausible—rather, it is the
intended function of a deficiency review.

This mine seriously risks reducing flows and increasing pollution of the Smith
River’s most important trout spawning tributary. The company and the dEIS
See Consolidated Response WAT-1 regarding hydrogeological model and
grossly underestimate how much groundwater connected to the Smith River
underestimation of groundwater inflows, and WAT-4 regarding dewatering
headwaters will flow into the mine and must be treated for toxic contamination affecting Sheep Creek flows.
before being pumped back into the ground.
Potential effects on surface water, including impacts on the Smith River and its
tributaries, are discussed in Section 3.5.3.1, Surface Water Quantity, and Section
3.5.3.2, Surface Water Quality and Temperature, of the EIS. The Proponent has
The water the company plans to pump back into Smith River tributaries, so
used hydro-geochemical monitoring, hydrogeological modeling, and geochemical
they don’t dry up due to mining activities, is highly likely to contain more
testing data to design its underground workings, TWSP, and WTP to minimize
acidity, nitrates, or toxic metals than the dEIS admits. Additionally, the
potential impacts on surface waters.
replacement water will be much higher temperature than natural stream flow.
All of those changes in water quality are harmful to aquatic life, fish, and
Excess water sent from the WTP to the UIG represents the only significant
stream habitat.
amount of Project-related contact water. The water released to the alluvial aquifer
via the UIG during the mine construction and production phases would be treated
to guarantee compliance with groundwater standards and non-degradation criteria
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The dEIS hasn’t properly considered how to keep toxic waste from this mine
out of groundwater and surface waer connected to the Smith River system. It
also has failed to evaluate the high likelihood that waste from this mine will
create acid mine drainage laden with heavy metals like arsenic.

Refer to Consolidated Response WAT-5 for additional data and discussion of
potential thermal effects on water resources in the Project area.
Potential effects on surface water, including impacts on the Smith River and its
tributaries, are discussed in Section 3.5.3.1, Surface Water Quantity, and Section
3.5.3.2, Surface Water Quality and Temperature, of the EIS. The Proponent has
used hydro-geochemical monitoring, hydrogeological modeling, and geochemical
testing data to design its underground workings, TWSP, and WTP to minimize
potential impacts on surface waters, including any effects caused by development
of ARD.
Excess water sent from the WTP to the UIG represents the only significant
amount of Project-related contact water. The water released to the alluvial aquifer
via the UIG during the mine construction and production phases would be treated
to guarantee compliance with groundwater standards and non-degradation criteria
per the MPDES permit (Hydrometrics, Inc. 2018a; Tintina 2018a).

See also Consolidated Response CUM-3.
The EIS initially defined the RSA as the model domain area of the Hydrometrics
Regional Groundwater Flow Model (Hydrometrics, Inc. 2016a), which
encompasses the major watersheds in approximately the middle third of the
Sheep Creek drainage. Later, the EIS considered this area no longer appropriate
due to its large size. Unlike watersheds, natural boundaries of a groundwater
The DEIS defines the regional study area (RSA as “an area that could
experience groundwater drawdown of more than 2 feet due to mine dewatering, system are often difficult to determine. The rationale used for defining the EIS
as computed by the groundwater model” (DEIS, p 3.4-1, emphasis added). This RSA was based on considering an area within which the Project-related impacts
is the wrong way to define an RSA. A study area should include all areas
on the groundwater system could occur.
within natural boundaries, which generally should be a no flow boundary such
as a groundwater divide or a discharge boundary, such as to a river.
The definition of RSA in the Final EIS has been updated, excluding areas where
no “significant Project-related impacts” on the groundwater system are expected
(rather than “no impacts”). The results of groundwater impact analysis conducted
using the original larger RSA were no different than the results obtained using a
smaller RSA.
Pumping test or slug tests were the primary source of field-based data for
The EIS analysis is based on the mine site-specific information gathered for the
estimated K at the site. Based on the Baseline Water Resources Report
Project via monitoring, testing, and other methods. The collected information was
(Hydrometrics 2016), there were 25 tests completed of the seven different
sufficient and judged appropriate for issuance of the draft permit and suitable for
formation types at the site, or just over three property tests per formation type.
the analysis in the EIS for disclosing potential impacts from the proposed Project.
Even if all the tests were equally valid in providing information regarding the
properties, three tests per formation would not provide sufficient observations
The Proponent’s Second Supplemental Response to Public Comments (Sandfire
to estimate natural variability for the site. It certainly would not be enough to
2019b) provides an extensive discussion addressing this comment. Section 2,
estimate flow paths. Slug tests and short-term pump tests represent a very small
Inadequate Testing of Permeability/Fault Conductivity, summarizes an extensive
portion of the aquifer and provide very little information about the overall
scope of hydraulic testing and hydrogeological investigations completed for the
formation, therefore they are not very useful at describing flow in the study
Project. That summary points out that:
area, as described in the next paragraph.
Short-term tests represent properties over a very small volume. In general, the
(1) The Proponent conducted long-term (24 to 72 hours) pumping tests on
representative volume is the amount of water pumped divided by the effective
numerous wells with multiple wells used as observation points, covering all the
porosity (Schulz-Makuch et al. 1999); this effectively means a sample volume
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including all pore spaces affected by the pumping. Figure 1 shows an example
from the literature of variability for a fracture-flow media, the type of media
that controls the flow at Black Butte. K varies over seven orders of magnitude
in this example; Schulz-Makuch et al. (1999 present data from other fracture
flow examples. The single-well tests with water removed over only a few
minutes (Hydrometrics 2017 would have volumes similar to those presented for
packer tests in Figure 1. The K for those tests is about four orders of magnitude
less than that observed at the point where the relation becomes stable.
Becoming stable means that K is relatively constant even as volume is added to
the sample for which K is being estimated. This is tantamount to the relative
elemental volume concept which is the volume at which the effective porosity
no longer changes as volume is added to the sample (Bear 1979). Small-scale
measurements control local flow while the larger-scale measurements control
regional flow, which can be estimated without understanding localized details.
A mine that intersects and excavates significant portions of a formation affects
flow at a regional level and therefore needs property measurements at the large
scale. Large-scale measurements are needed to calibrate a groundwater model.
Tintina presents just two large-scale pump tests that may provide a property
estimate at the scale necessary to estimate the effects of dewatering.

hydrostratigraphic units of the mine workings (this addresses the issue of the
scale of the test and the scope/number of tests completed).

PW-8 31-day Aquifer Test (Hydrometrics 2017, p 3-7 to 3-9 : PW-8 is
completed in YNL-A shale just above the USZ, with perforations from 138.5 to
178.5 feet bgs, which spans the first zone from which water entered the well
bore. PW-8 lies near the east boundary of the upper ore deposit. An observation
well, PW-4, 23 feet to the NE, had maximum drawdown of 6.5 feet and PW-3,
709 feet south, had maximum drawdown of 2.4 feet. PW-4 and -3 were
screened from 200-239 and 90-127 feet bgs in USZ and YNL-A, respectively.
This test shows a connection between the formations.
PW-9 19-day Aquifer Test (Hydrometrics 2017, p 3-9 to 3-11): PW-9 was
completed in the USZ from 215.5 to 255.5 bgs, as well as MW-3 from 285 to
305 feet bgs. Observation wells MW-9 and -10 are completed above and below
the USZ, with MW-9 completed in YNL-A from 108 to Myers Review of
Black Butte Draft Environmental Impact Statement 5 128 feet bgs. There is no
completion information for MW-10. The screen for MW-9 is vertically
separated from that for PW-9 by more than 80 feet, so it may not be appropriate
to attribute the small drawdown in MW-9 as evidence of a lack of connection
between the formations. Otherwise, there is a significant drawdown of 12.4 feet
in MW03 which is 380 feet west which suggests that drawdown would
propagate through the USZ.
Recommendation: Additional pump tests should be completed to increase the
data set of large-scale formation properties. New monitoring wells should be
located based on the need to determine aquifer properties for different
formations at different aquifer levels, since properties change with depth.
Tintina should perform pump tests designed to estimate aquifer properties in all
flow zones identified by well logs and geophysical logs.

(2) Testing of wells near the faults (PW5 near the VVF fault, and PW-6 near the
Buttress fault) indicated that there was no additional flow from the faults or
fracturing in the immediate vicinity of the faults. This is consistent with the
presence of low-permeability fault gouge commonly encountered in boreholes
completed for the Project.
(3) The groundwater model was subject to sensitivity analysis to the
assumed/inferred hydraulic properties of the faults and the model-predicted mine
groundwater inflow rates. Increasing permeability of the fault zones by one order
of magnitude resulted in poorer model calibration and did not result in notable
changes in the mine groundwater inflow rates.

The EIS analysis used the results of years of on-site research, including borehole
drilling, well installation, aquifer testing, examination of drill cores from
exploration drilling, and geologic mapping. The collected information was judged
sufficient and appropriate for issuance of the Draft Permit.
The following response letters from the Proponent provide a substantial body of
information addressing most of the details of the comment:
• The Proponent’s Second Supplemental Response to Public Comments, Section,
Inadequate Testing of Permeability/Fault Conductivity (Sandfire 2019b).
• The Proponent’s Fourth Supplemental Response to Public Comments, Section
F, Water: Exhibit 39 (Sandfire 2019c).
• Technical Memorandum – Initial Review Comments on the Tom Myers Black
Butte Modeling Report, Section “Geologic Formation Zones” (Hydrometrics,
Inc. 2019a).
• Technical Memorandum – Supplemental Comments on Myers’ Modeling
Report of Black Butte Copper Project – DRAFT, Section “Geologic Formation
Zones” (Hydrometrics, Inc. 2019c).
DEQ concurs with the information and conclusions submitted by the Proponent
as listed above.

Also, refer to Consolidated Response WAT-1 for additional discussion regarding
accuracy of the “Myers model” (Myers 2019a).
The shallow Lower Newland Shales had boreholes that produced yields of 5 to Hydrometrics’ July 18, 2019 Technical Memorandum (Hydrometrics, Inc. 2019a)
30 gpm (DEIS, p 3.4-16). These observations are meaningless without the well provides a discussion of the way Tom Myer conceptualized the Newland
screen length. The mineralized shales have K lower than the surrounding shales Formation and its hydraulic properties and represented it in his groundwater
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(Id.), which means that groundwater would flow around the mineralized zones
rather than through them during pre-mine conditions. The deeper Lower
Newland Shales have even lower K, estimated to range from 0.001 to 0.007
ft/d. Mining the deep, low-K ore will create a high-flow zone and change
natural flow paths substantially.
Calibrated K values from the Hydrometrics groundwater model range from
0.0003 to 3.85 ft/d (DEIS, p 3.4-16). This formation is shallow and lies north of
Sheep Creek. It controls both recharge locations and flow toward Sheep Creek
from the north. With K varying over five orders of magnitude, there would be
highly concentrated flow near the high K zones. However, there are no field
tests that support such a range in K. Myers (2018 calibration yields a range as
well, but not as extreme as Hydrometrics with the lowest K at 0.0107 ft/d
(Myers 2018, Table 1).

model. That discussion points out several ways in which his representations are
not supported by the field data and tests. It also points out inconsistencies
between Table 1 and the graphics in Appendix C of the Myers (2019a) report.
Hydrometrics notes that Myers’ model accommodates a high level of complexity
of formations outside the Project area where there is no data to support it, while
not setting model parameter zones for key units within the immediate Project
area. Hydrometrics also points out that hydraulic conductivity values assigned to
various bedrock units in the immediate Project area vary significantly from the
values assigned in the Hydrometrics’ model. This is particularly the case for the
Newland Formation.
Hydrometrics makes a statement that “Myers appears to have utilized from tests
in the unmineralized upper Newland to represent the upper 6 layers in his model
which extend to a depth of 1,000 feet, disregarding the lower permeabilities
representative of the mineralized zones and deeper (Ynl-B) strata. This would
account for the higher rates of inflow in his model for the access tunnels through
the upper ore zone.” The Hydrometrics Technical Memorandum also provides a
discussion of many other differences between the Myers and Hydrometrics
models.
The following response letters from the Proponent provide a substantial body of
information addressing most of the details of the comment:
• The Proponent’s Second Supplemental Response to Public Comments, Section,
Inadequate Testing of Permeability/Fault Conductivity (Sandfire 2019b).
• The Proponent’s Fourth Supplemental Response to Public Comments, Section
F, Water: Exhibit 39 (Sandfire 2019c).
• Technical Memorandum – Initial Review Comments on the Tom Myers Black
Butte Modeling Report, Section “Geologic Formation Zones” (Hydrometrics,
Inc. 2019a).
• Technical Memorandum – Supplemental Comments on Myers’ Modeling
Report of Black Butte Copper Project – DRAFT, Section “Geologic Formation
Zones” (Hydrometrics, Inc. 2019c).
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DEQ concurs with the information and conclusions submitted by the Proponent
as listed above.
DEIS Table 3.4-2 describes all four area faults, Volcano Valley Fault (VVF , Hydrometrics’ Hydrologic Modeling report (Hydrometrics, Inc. 2016a),
Black Butte Fault, Buttress Fault, and Brush Creek Fault, as having a clay
Horizontal Flow Barriers sub-section provides a discussion of the available
gouge core, with variable associated fracturing. The gouge is “finely pulverized lithologic data for the fault zones. It provides that, “Site data did not show
rock that typically alters to clay and exhibits low permeability” (DEIS, p 3.4- increased permeability in the vicinity of the faults within the Newland shales and
there is limited and mixed evidence for the presence of a well-developed damage
17). Variable fracturing means the properties vary substantially along and
zones in other units.” And that “gouge that was present in all coreholes/boreholes
across the fault. If consistent along the fault, the clay gouge core could limit
flow across the fault but if it is not consistent, there would be concentrated flow which penetrated faults in the project area.” The subsection titled “Buttress Fault”
at any point there is not clay. Based on lab permeameter tests of gouge samples, provides that test well PW-6 did “encounter a fractured interval in the Neihart
measured K ranged from 1.5x10-5 to 7.1x10-4 ft/d. The DEIS and modeling
approximately 175 feet after passing through the Buttress fault that produced high
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assumed the geometric mean, 2.8x10-5 ft/d, applies to the core of all major
fault zones in the area. There was no directional difference in the K values
meaning the faults are treated as not allowing for flow along their strike. These
tests are representative of only a very small volume of the faults and are subject
to scale issues discussed above.
The DEIS references no tests that assess the flow across the fault, meaning that
statements that the fault prevents flow have no evidence supporting them.
Additionally, the DEIS failed to discuss the aquifer tests that were discussed by
Tintina (2017, p 59). For the VVF and Buttress Fault, aquifer tests indicated K
ranged from 0.004 to 0.09 ft/d, but they dismiss these results without reason
due to effects well casing and annulus storage and rely on the permeability tests
discussed above to assume the permeability is orders of magnitude lower.
The DEIS and modeling should use K values from the pump tests described
above, not the small-scale permeability tests. This is very important especially
for the VVF because it separates the mineralized zone from shallower zones
that would be affected by dewatering. Hydrometrics (2016, p 3-19 treats the
faults as a horizontal flow barrier with K based on the permeameter test,
confirming that there is little support for the model values. Using the higher K
values for the analysis would result in a higher dewatering rate. Myers (2018
found that his model solutions were very sensitive to HFB conductance and
recommended that much additional work be done to characterize the properties
of the faults.
Additional information demonstrates why the faults should not be considered
such a flow barrier. Pumping an open bore-hole in the Neihart quartzite
adjacent to the Buttress Fault yielded more than 500 gpm which confirms there
are high permeability fractures at least within that formation (DEIS, p 3.4-19).
This pumping also demonstrates the fallacy of the assumptions of low K in
both the faults and deep bedrock. This rate exceeds groundwater model
predicted dewatering rates which indicates the entire basis for predicted
groundwater impacts could be completely wrong. Myers (2018) estimated
dewatering rates overall could be as high as 2000 gpm due to the potential for
fractures.
However, there is variation that indicates there are variable confined and leaky
confined conditions in the bedrock aquifer. Because these factors are highly
indicative of the state of flow in the system and show where dewatering could
have more connection to the surface, the DEIS should present a map showing
the locations of leaky confined conditions. If there is insufficient data to
complete a map, there is insufficient information to form an accurate
conceptual flow model and to predict the impacts of the project.

yields and resulted in artesian flow conditions. This could be supplementary
fracturing from the Buttress fault at a deeper interval in the Neihart, since the
borehole is still in proximity to the Buttress fault at this depth. The fracturing and
associated permeability encountered in the Neihart at depth at this location does
not appear to extend vertically upward. There are 11 exploration boreholes that
penetrate the Buttress fault and extend into the Neihart. The boreholes show
variable degrees of fracturing in the Neihart associated with the Buttress Fault
with some locations encountering competent rock with minor fracturing and
others showing high angle fractures in the quartzite adjacent to the fault.
Significant flow with artesian pressures was only noted at one of the exploration
borehole sites.” Finally, the text of the report provides that, “The extent and
effects of any vertical permeability components associated with Neihart in the
Buttress fault zone cannot be fully determined and therefore will need to be
assessed as part of the modeling analysis.”
Subsection “Horizontal Flow Barriers” of the Hydrometrics model report
includes a statement that, “There is sporadic evidence of high permeability
damage zones in the Neihart associated with the Buttress Fault; however, the
extent and connectivity of these zones are unknown. Both low permeability
gouge and high permeability damage zones tend to limit the propagation of
drawdown effects across a fault zone in bedrock systems; gouge being a no flow
boundary and damage zones acting as constant head boundaries. Representing the
faults as low permeability boundaries is an appropriate representation of the fault
systems as gouge was present in all places where the faults were intersected. Site
data did not show increased permeability in the vicinity of the faults within the
Newland shales and there is limited and mixed evidence for the presence of a
well-developed damage zones in other units.”
Hydrometrics’ July 18, 2019 Technical Memorandum (Hydrometrics, Inc. 2019a)
points out that, “the Buttress fault is not shown in the Myers model which is a
significant omission and effectively places his higher permeability granitic unit in
direct communication with the lower ore body. The offset in the VVF in the
model is not configured to prevent leakage between offsets in the fault zone.”
The following response letters from the Proponent provide a substantial body of
information addressing most of the details of the comment:
• The Proponent’s Second Supplemental Response to Public Comments, Section,
Inadequate Testing of Permeability/Fault Conductivity (Sandfire 2019b).
• The Proponent’s Fourth Supplemental Response to Public Comments, Section
F, Water: Exhibit 39 (Sandfire 2019c).
• Technical Memorandum – Initial Review Comments on the Tom Myers Black
Butte Modeling Report, Section “Geologic Formation Zones” (Hydrometrics,
Inc. 2019a)
• Technical Memorandum – Supplemental Comments on Myers’ Modeling
Report of Black Butte Copper Project – DRAFT, Section “Geologic Formation
Zones” (Hydrometrics, Inc. 2019c).
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DEQ concurs with the information and conclusions submitted by the Proponent
as listed above.
It is true that the presented potentiometric map is generated by the Regional
The DEIS presents contours for a potentiometric map for the conceptual model Groundwater Flow Model. However, this model was calibrated using all the
domain based on the results of the regional numerical flow model (DEIS, p 3.4- available groundwater level measurements and in this respect does not
18). This has the concept backwards. A numerical model is designed to match mischaracterize what is measured.
observed groundwater levels, not the other way around. This simply reflects
how poorly Tintina and the agencies understand groundwater movement in the Manual drawing of a potentiometric map for a mountainous area with elevations
of groundwater known at so few points scattered over such a large area would not
area.
produce a map more accurate than the one generated by the model.
Differing water levels in the bedrock and shallow alluvial system generally
indicate an upward gradient for flow into the alluvium (DEIS, p 3.4-21). Paired
It is typical for most of the mountainous areas where mining projects are
monitoring wells MW-1*, MW-2*, MW-4*, and MW-6* were intended to
“document baseline conditions within the unconsolidated Quaternary/Tertiary proposed, that little information is available about the exact configuration of the
water table, other than that it more or less mimics the terrain topography.
clayey gravel deposits and in the underlying shallow bedrock groundwater
However, model sensitivity analysis shows that such exact configuration for the
system” (Hydrometrics 2017, p 2-12). Each pair included an A and B for
areas farther away from the Project is most often found to be of little consequence
shallow gravel deposits and the underlying shallow bedrock1.
to model predictions.
The percentage values presented by Hydrometrics (Hydrometrics, Inc. 2016a) and
quoted in the Draft EIS are estimates derived from tests completed using standard
methods and procedures that were part of a standard groundwater characterization
Estimates of groundwater flow rates presented in DEIS Figure 3.4-8 based on program. The results of those tests are associated with uncertainty and hydraulic
simple Darcy’s Law calculations (DEIS, p 3.4-21 are only as accurate as the K conductivities used in the calculations and groundwater model set up may be
and gradients used to make the estimates. I discussed the variability in K above. underestimating or over-estimating the real conductivities.
Because the flow estimates represent a large area with K based on small-scale
estimate, the estimated flow is probably low. The gradient is subject to the
The following documents provide a substantial body of information addressing
uncertainties in the water table, but the effect this variability would have on the most of the details of the comment:
estimated flow rates is also uncertain.
• The Proponent’s Second Supplemental Response to Public Comments, Section,
The estimated baseflow in Sheep Creek is 6700 gpm (14.9 cfs and the
Inadequate Testing of Permeability/Fault Conductivity (Sandfire 2019b).
groundwater discharge to Sheep Creek is 200 gpm (0.44 cfs which is about 3%
of the flow in the stream channel (DEIS, p 3.4-21). About 45% of the 200 gpm • The Proponent’s Fourth Supplemental Response to Public Comments, Section
originates in shallow bedrock with just 0.4 gpm originating in the underlying
F, Water: Exhibit 39 (Sandfire 2019c).
USZ formation (Id.). Because of the uncertainty in K, these values vary
• Technical Memorandum – Initial Review Comments on the Tom Myers Black
significantly. The amount from bedrock could vary substantially if a high-K
Butte Modeling Report, Section “Geologic Formation Zones” (Hydrometrics,
fracture zone intersects the alluvium. The boreholes and mapping of the
Inc. 2019a).
fractures is insufficient to make more accurate estimates if the proportion of
flow from the bedrock is higher, the effect of dewatering could also be much
• Technical Memorandum – Supplemental Comments on Myers’ Modeling
higher. The claim that groundwater discharge at site is just 3% of Sheep
Report of Black Butte Copper Project – DRAFT, Section “Geologic Formation
Creek’s baseflow and that deeper bedrock contributes just 0.1% of the water
Zones” (Hydrometrics, Inc. 2019c).
(DEIS, p 3.4-23) is highly fraught. The claim is part of the conceptual model
which causes the numerical model to simulate these small amounts of flow
DEQ concurs with the information and conclusions submitted by the Proponent
originating in the bedrock.
as listed above.
Also see Consolidated Response WAT-1.
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Alluvial and shallow bedrock wells show a substantial number of wells that
have parameters that exceed health standards (DEIS, p 3.4-23). The
exceedances include antimony, arsenic, iron, lead, manganese, strontium, and
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These exceedances are characteristic of the natural baseline conditions of water
quality in the Project vicinity.
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thallium (Id.). There are few exceedances for deeper wells which means that
deeper groundwater has fewer natural contaminants. Groundwater flow up
through the bedrock probably dissolves and leaches metals.

Email

The DEIS assumed recharge equals 10% of the mean annual rainfall for the
area (DEIS, p 3.4-36). This worked out to be about 2.59 in/y over the study
area in the Hydrometrics model (Id.). Because this primarily was used in the
numerical groundwater model, the following comments are based on the model
report. The conceptualization of recharge and baseflow for the model is grossly
inaccurate and leads to potentially major errors in the model calibration and
predictive capacity.
See Consolidated Response WAT-1 for more information about the
The model used a simple very low-flow baseflow estimate to justify the
hydrogeological model. The recharge to the groundwater system assumption used
assumption of recharge being 10% of the annual precipitation (Hydrometrics
2017 p 2-22 – 2-27). Baseflow was calculated by assuming that 10% of annual in the EIS is based on a hydrological modeling report by Hydrometrics
(Hydrometrics, Inc. 2016a). Section 2.6.1 of that report provides a discussion,
precipitation becomes recharge and then becomes baseflow (Hydrometrics
regional data, and rationale for using 10 percent precipitation as recharge. The
2017, Table 2-2). The recharge depth multiplied by basin area gives a flow
estimate referred to as the baseflow estimate at various locations (Table 2-3). report states that “Infiltration rates of 10 percent to 15 percent of annual
precipitation are commonly assumed as a reasonable approximation of
Thus, rather than using baseflow to estimate recharge, Tintina assumed
baseflow would equal their assumption of recharge without reference or other groundwater recharge rates in modeling analyses of intermountain basins in
support. Tintina used one flow measurement on various streams to compare to western Montana (Briar and Madison, 1992).”
the baseflow estimates, after accounting for the difference between September
and late winter flows (Hydrometrics 2017, p 2-26). Because the adjusted flows Comparison of infiltration recharge base flow estimates to observed base flow
are within 20% measurement error of the baseflow estimate, Tintina deemed it (Hydrometrics, Inc. 2016b, Table 2-2) indicates that assuming a 10 percent
infiltration rate of precipitation as recharge is reasonable. Modeled base flow
an accurate estimate of baseflow and that 10% of precipitation becomes
estimates resulted in 15.2 cfs at SW-1, which closely represents the observed base
recharge. A 20% error allows for a range in recharge of 8 to 12% of
flow of 15.0 cfs determined during baseline monitoring. As described in Section
precipitation becoming recharge.
It is likely that 10% is a low estimate of baseflow because Hydrometrics failed 3.5.1 of the EIS, surface water quantity data (used to determine the base flow of
to account for all the baseflow. Baseflow is not just a late season or wintertime 15.0 cfs for SW-1) were collected from May 2011 through December 2017 and
included monthly flow measurements and automated gaging stations on Sheep
low flow, but is always part of the streamflow hydrograph. Baseflow is not a
constant value throughout the year, but during wet periods, groundwater may Creek, thus providing detailed seasonal baseline data.
discharge to the stream at much higher rates than it does during low flow or dry
periods. This simply represents the higher recharge that may be occur near the Recharge is not usually a sensitive model parameter compared to other
stream during wet periods. This higher recharge reaches the stream while there parameters such as transmissive properties of the rock formations holding
is still some runoff occurring. The higher baseflow still should be counted as
groundwater. Subsequently, divergence of the assumed values of recharge from
recharge (Cherkauer 2004). Assuming late winter flows represent baseflow, as on-site recharge, which are difficult to measure on a smaller scale of a watershed,
done by Tintina’s consultants, may discount groundwater flow from parts of the is of a lesser consequence for the model predictions compared to assumptions
watershed close enough to the river that much of the higher recharge has
about the values of other model parameters. Also, see response to Submittal ID
already drained away to the river. Baseflow should be estimated based on
HC-003, Comment Number 65.
measured streamflow hydrographs using baseflow separation techniques, and
not estimated as some low flow occurring at the gage (Myers 2016, Cherkauer
2004). The recharge then equals the total baseflow from at the site (Myers
2009).
Recommendation: Tintina should collect sufficient surface water flow data at
the various sites to do regression analyses with a nearby gage station to extend
the record. Tintina should account for the effect of diversions and return flow
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as part of this streamflow reconstruction. Using the simulated hydrograph,
baseflow should be estimated using an appropriate baseflow separation
technique.
The groundwater model used recharge based on 10% of the precipitation
without regard to the total amount of precipitation falling at the site. Recharge
therefore varied from 1.8 to 3.7 inches/year, depending on annual precipitation
estimates which varied with elevation (higher precipitation at higher elevations
(Hydrometrics 2017, Figure 3-6). There is no reference which justifies the
broad assumption that 10% recharge occurs regardless of the precipitation
rates. The assumptions regarding recharge totals and the distribution around the
watershed, or model domain are wrong for at least three reasons.
• The distribution of recharge ignores geology. Hydrometrics (2017 Figure 3-6
shows that recharge is forced into the model domain based on zones of
approximately equal precipitation, varying from 1.8 to 3.7 in/y of recharge. The
reality is that different geology types will accept different percentages of
precipitation. Unfractured granite may reject almost all precipitation even at the
highest annual precipitation rates whereas fractured carbonate rock may accept
large proportions of the precipitation. The best evidence that failing to do this is
an error was that initial model runs using assumed K values caused the heads to
rise more than 1000 feet above ground surface (Hydrometrics 2017, p 3-11);
this occurred because the model tried to push an amount of recharge into the
ground that the geology would not accept.
• The method also does not account for the general concept that the proportion
of recharge as a proportion of precipitation increases with precipitation amount.
This has been observed in many parts of the West (Maxey and Eakin 1949,
Anderson et al. 1992) and should simply be expected as precipitation increases
through semiarid and subhumid climate zones. Ten percent would be grossly
low by comparison to the method formerly used in the Great Basin (Maxey and
Eakin 1949 for which precipitation zones of 15 to 20 and greater than 20
inches/year were determined to have 15 and 25% of the total become recharge.
• The method of evenly distributing recharge over an area also ignores
mountainfront recharge, which is the tendency of runoff from mountainous
areas to become recharge at the base of the mountain especially in drainages.
Often the total from an area, as estimated using baseflow as equal to recharge,
includes both distributed recharge and recharge occurring through the stream
bottom. Flow relations and calibrated parameters are significantly affected by
the location where recharge occurs.
Recommendation: Tintina should make more appropriate estimates of recharge
as based on accurate baseflow estimates. For modeling, they should distribute
the recharge accounting for precipitation, geology, and the potential for runoff
becoming recharge further down the topography and closer to the baseflow
measurement point. Predictions should be redone based on a new calibration.
Predicting the rate of mine dewatering and its impacts on surface water was a
primary goal of the development of the groundwater model. Tintina predicted
average inflows to the surface decline at the end of Phase 1 would be 223 gpm
(DEIS, p 3.4-39). Predicted dewatering increases to 497 gpm in year 4 (Id.).
During the mining Phase 3, predicted dewatering decreases to 421 gpm as
shallower units are depressurized (Id.). During most of the periods through year
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15, more than 80% of the simulated dewatering comes from the Ynl A
formation (Id.). At the end of mining, the predicted flow from the LCZ, the
lower mineralized zone, is just 1 gpm which reflects the huge K contrasts (Id.).
DEIS Table 3.4-6 summarizes the dewatering by mine structure and year. For
example, in year 3, the UCZ Access/stopes drain 268 gpm from the USZ/UCZ
formations.
Myers (2018 predicted substantially higher dewatering rates than did the DEIS.
As shown in Figure 2, dewatering temporarily exceeded 5000 gpm as mining in
the deeper ore body commenced. Myers’ model predicted dewatering rates so
much higher than Hydrometrics’ model due to hydrogeologic properties at
depth. Myers wrote:
Dewatering rates predicted herein exceed Tintina’s predicted rates for three
primary reasons. First, the storage coefficient calibrated herein was an order of
magnitude higher in the shallow model layers so ten times the water is released
for a unit drop of groundwater level. Second, this simulation assumed the
complete construction of the decline or access occurred at the beginning of the
year so there was a large initial gradient between the surrounding aquifer and
the DRAIN which caused a high initial inflow. Hydrometrics did not describe
the details of its method, so a comparison cannot be made.
Third, dewatering rates for the DRAIN (reach 34 in deeper layer 8 are initially
very high due to there being as much as 1500 feet of head on the DRAIN; in
other words, the difference between the groundwater level and the level
specified in the DRAIN is as much as 1500 feet over a short distance which
creates a steep gradient to drive flow into the DRAIN. The high initial
groundwater level occurs because dewatering shallow ore bodies (higher model
layers during years 1 through 3 does not substantially dewater the underlying
layers, partly due to the lower vertical conductivity. Dewatering layer 8, the
lowest model level with ore being mined, also required high dewatering rates
because conductivity north of the fault was calibrated to be about 0.1 ft/d, or
higher than other zones in that layer and in shallower layers. Hydrometrics
(2016 set conductivity of similar layers a couple orders of magnitude lower. It
is not certain that its low value is justified because K equal to 0.1 ft/d is based
on Hydrometrics’ measured K values. Tintina (2017, p 56 noted that the
“permeability of the LSZ is also low with hydraulic conductivities of 0.1 to 0.2
ft/day”. Those values are based on published pump and slug tests of wells PW7 and PW-6 (Tintina 2016, Table 2-12).
Tintina also field tested the hydrogeology of the Neihart Formation quartzite
near the Buttress fault after deepening well PW-6N. “Air testing of the open
borehole in the Neihart Formation quartzite at this location produced 500 plus
gallon (1,893 L per minute and confirmed that there are high permeability
fractures within the Neihart Formation quartzite adjacent to the Buttress Fault.
This resulted in a change in mine planning.” (Tintina 2016, p 59). Dewatering
rates could therefore be very high, at least until fractures full of groundwater
drain. (Myers 2018, p 52)
In other words, the Myers model used higher K values for the deep layers and
for the fault near the ore bodies. Using a K higher than simulated by
Hydrometrics has support from aquifer testing and boreholes as presented by
Tintina or its consultants and resulted from calibration. It is the low K values in
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the Hydrometrics’ model that have no support other than small-scale
permeability tests (see the discussion above regarding the scale of K
measurements). Also, the dewatering rates are highest at the beginning of the
time period during which a model layer is first accessed because the head
specified in the DRAIN equals the maximum depth needed for the specific
structure and layer.
Another consideration is the quality of dewatering water. The acid-producing
properties of YNL rock is highly variable which means the quality of the
dewatering water would vary substantially. The DEIS should account for the
quality of the dewatering water and how if varies among formations and within
formations. Otherwise, the predicted overall dewatering water quality could be
substantially wrong.
Tintina acknowledges the potential for much higher inflow to the mine voids in
that it plans for grouting “substantial lengths of tunnels if inflow and rock
stability issues are pervasive” (DEIS, p 3.4-56). This indicates that Tintina does
not understand the hydrogeologic properties of the rock it will drill through as
well as implied in the modeling.
Grouting could also provide “long-term benefits in reducing hydrologic
impacts” (DEIS, p 3.4-56 by reducing dewatering, limiting drawdown, and
limiting the amount of water drawn from streams. The DEIS reports on a
modeling scenario in which the K along the surface declines was reduced by
two orders of magnitude to reflect grouting along the tunnels. There is no
reference or any evidence provided to support the assumed change in K.
Simulated grouting substantially reduced dewatering during the first two years
when the tunnels were constructed through shallow bedrock, but longer term,
the savings ranged from 15 to 25%. There would be benefits throughout the
system. Grouting should be analyzed separately as a DEIS alternative.
Closure plans include backfilling of some primary and secondary access drifts
and the installation of hydraulic plugs to prevent vertical flow among
stratigraphic layers, particularly from sulfide layers upward to shallow aquifers
(DEIS, p 2-15). Their purpose is primarily 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” (Id. . However, the DEIS when considering the environmental benefits
states that “the decision to install plugs is dictated mainly by operational
decisions” (DEIS, p 3.4-57), a statement which indicates that Tintina is not
committed to installing the plugs.
DEIS Appendix D analyzes the usefulness of a plug for which the DEIS states
the usefulness depends on the properties of the bedrock surrounding the plug
meaning that the plug is only as useful as the foundation into which it is
installed (DEIS, p 3.4-57). Appendix D provides some analytic calculations
regarding flow into the bedrock from the shaft on both side of a plug and for
flow through the bedrock parallel to the shaft and perpendicular to the plug.
The analytic calculations are conceptually correct; variability depends on the
assumptions for the parameters used in the equations. The appendix assumes
that mine construction damages a zone 8 feet thick into the surrounding
bedrock; this zone would have a higher K than the undamaged bedrock.
However, the increase in flow passing the plug does not increase linearly based
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Hydrometrics performed the analysis to evaluate potential mitigation alternatives,
including grouting; those analyses were completed as a fulfilment of one of the
stated model objectives (Hydrometrics, Inc. 2016a). The analysis completed to
evaluate the model response assumed a decrease of hydraulic conductivity of the
Surface Decline (as a result of grouting by two orders of magnitude). Grouting
was not analyzed as a separate alternative as it is part of the Proposed Action.

Comment noted. The hydraulic plugs are required in both EIS alternatives, the
Proposed Action and the AMA.
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on the increase in K because the gradient across the plug decreases.
Appendix D calculated that upward flow through the shaft with and without a
plug would be 0.27 and 0.08 gpm, respectively. This is not a very large
difference according the Appendix (p 7), but considered over a day or a year
the difference is many gallons of water. Appendix D downplays the difference
between upward flow through the shaft and natural upward flow (DEIS
Appendix D, p 8), but this discussion ignores the fact that shaft development
enhances oxidation and the leaching of contaminants. If the water contains
heavy metals resulting from acid conditions, the plug is the difference between
clean water and contamination in the shallow aquifer, regardless of how the
DEIS downplays its importance (described as “largely irrelevant from an
environmental impact perspective (DEIS, p 3.4-57). The DEIS implicitly sets
the stage for Tintina not installing the plugs, but this would allow significant
contaminant transport and the DEIS not diminish the importance of plugs.
Recommendation: The DEIS should emphasize the importance of the plugs and
require they be installed, not giving Tintina an option regarding the plugs.
Mine dewatering causes groundwater drawdown and decreases groundwater
discharge to streams (or draws water from the streams). “Higher-end
drawdowns adjacent to the mine” range from 100 to 200 feet and the maximum
drawdown centered on the mine areas is approximately 290 feet (DEIS, p 3.439). This means the water level in the DRAIN boundaries used to simulate
dewatering never reaches the mine level which is as much as 1500 feet BGS.
Because the mine would be much deeper than the drawdown, the DEIS model
would allow the bedrock near the mine to remain saturated. Because the
simulated dewatering rate is so low, Tintina assumes there would be no
problem with the rock remaining saturated. The previous section discussed the
reasons for Tintina’s low predicted dewatering rate - improperly low K and
storage coefficients - and provided both modeling (Myers 2018 and field
evidence for much higher dewatering rates.
Underestimating the drawdown, as done for the DEIS, also affects the predicted
surface effects of dewatering such as decreased stream flow. Myers’ (2018)
model simulations lowered the water table much closer to the mine level.
Comparison of Myers Figures 44, 45, and 46 for groundwater elevations in his
model layer 3 (100 to 260 feet below ground surface), layer 6 (800 to 1000 feet
below ground surface), and layer 8 (1200 to 1600 feet below ground surface)
shows that drawdown increases substantially with depth. It also reverses the
pre-mine upward gradient creating a significant downward gradient during
mining. Higher K and higher DRAIN conductance values causes a higher
dewatering rate prediction but simulates a water table low enough for mining.
The DEIS also indicates the streams limit the drawdown. “This configuration
suggests that perennial Sheep Creek operates as a fixed head boundary to the
Alluvium, Ynl A, and UCZ, and would provide some recharge to these units
during the mining period” (DEIS, p 3.4-39). Stream boundaries are headcontrolled flux boundaries meaning they allow water to enter the groundwater
domain based on the gradient between the nearby groundwater and the water
level in the stream as controlled by the conductance of the boundary. However,
the large difference between K in the alluvium (about 200 ft/d) and the bedrock
(less than 0.1 ft/d) limits the connection and the amount of water drawn into
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The Draft EIS provides that “For the deep HSUs (as indicated by LCZ), Figures
3.4-9 and 3.4-10 show drawdowns on the order of 500 feet at the perimeter of the
mine workings. Compared to shallow HSUs, greater drawdown is expected in the
deeper units because the LCZ is dewatered to a greater depth below ground
surface.” This 500-foot drawdown is model-calculated for the perimeter of the
mine workings, not their center. Figure 3.4-9 (copied figure of the Hydrometrics
report on the Regional Groundwater Flow Model; Hydrometrics, Inc. 2016a)
shows a drawdown in excess of 1,000 feet in model layer 11. The modelcalculated drawdown is not much smaller than the mine’s depth.
Hydrometrics provides a statement in their Regional Groundwater Flow Model
report (Hydrometrics, Inc. 2016a) that “The drain conductance for all mine
workings was set at an excessively high value (33,000 feet per day) multiplied by
the length of drain along the cell to ensure the drain conductance does not limit
the discharge rate to the drains.” As such, if the model predicts existence of
saturated rock above the mine workings, it is a result of the hydraulic properties
set in the model.
See Consolidated Response WAT-1, which provides an assessment of the
groundwater model.
We acknowledge that part of the sentence in the Draft EIS, Section 3.4.3.2,
“Sheep Creek operates as a fixed head boundary to the Alluvium…” (in Section
3.4 of the Draft EIS, second paragraph in the subsection “Lowering of
Groundwater Levels”) should be changed to “Sheep Creek operates as a recharge
boundary to the Alluvium…” Hydrometrics provides that all the major streams
within the Regional Groundwater Flow Model’s domain are simulated using a
stream package, not a prescribed head. We agree with the commenter’s comments
explaining the cone of depression and the factors shaping it. Section 3.4.3.2 of the
Final EIS has been updated.
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bedrock and to the dewatering DRAIN boundaries. This limits both the
drawdown in the alluvium and the amount of water drawn from the streams.
Hydrogeologic properties control the shape of the drawdown cone as shown in
DEIS Figures 3.4-9 and -10. These figures show drawdown cones for the top of
the water table and model layers 3 (Ynl-A), 5 (UCZ), and 11 (LCZ) for mining
year 4 and 15. Year 15 is the end of mining. For each year, there is little
difference among the water table and layers 3 and 5 in the extent of drawdown.
This reflects the extent of mining facilities in the layers and the similar
hydrologic properties of the formations in those layers. The extent of
drawdown is less in year 15 because some of the mining stopes would have
been simulated as backfilled which would reduce the areas needed to be
dewatered; some mine dewatering DRAIN boundaries would have been turned
off in the model. This reduced the simulated dewatering and the consequent
drawdown which reduced the effect on the streams.
There was a large difference between layers 5 and 11 in DEIS Figures 3.4-9
and -10 due to the drawdown extent in layer 11 being much less than the layers
nearer the ground surface. The simulated potentiometric surface gradient is
very steep because the drawdown cone expanded only very little laterally away
from the mine because of the very low K in those formations. As discussed
above, the K values are unrealistically low in the DEIS model. Myers Figure 46
also shows the drawdown extends a couple miles further than the DEIS due to
higher K values and deeper drawdown at the mine.
The limited extend of drawdown in the DEIS model may limit the effects
drawdown has on the streams and wetlands because it would not have affected
the upward gradient into the alluvium far from the mine. Drawdown simulated
with the Myers model, as shown in Myers Figures 46 through 48, extends
further from the mine and can affect more of the stream and wetlands.
Mine dewatering cones of depression would capture some groundwater that
currently reports to perennial streams as baseflow if associated with the upper
HSUs (DEIS, p 3.4-41), however this understates the connection with the
bedrock. Lowering groundwater levels in the underlying bedrock would lower
the upward gradient and decrease flow into the alluvium. The DEIS ignores
this. DEIS Table presents simulated groundwater discharges to three streams,
Sheep Creek upstream of SW-1, Black Butte, and Moose Creek. It shows
essentially no change for Black Butte or Moose Creek, and discharge to the
Sheep Creek reach decreases by about 0.3 cfs from a pre-mining flow rate is
5.76 cfs. Based on these simulations, the DEIS claims there is no effect. The
DEIS also claims that dewatering substantially affects only Coon Creek with
lost flow, but does not discuss that flow loss in the Groundwater section (DEIS
Section 3.4).
The lost flow on Coon Creek would affect water rights and require mitigation.
Water would be diverted from Sheep Creek when the flow exceeds 84 cfs and
stored in a non-contact water reservoir (NCWR) (DEIS, p 3.4-44). That
minimum flow rate retained in Sheep Creek is based on the total appropriative
water rights on the stream (Id.). Water stored in the NCWR would be pumped
to the headwaters of Coon Creek to replenish flows lost in that creek. The
objective would be to maintain baseflow within 15% of the monthly baseflow
(Id.). The DEIS references a Tintina update to it MPDES application for
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The EIS does provide statements that mine dewatering would decrease
groundwater discharge to the creeks and does provide an estimate of losses of
base flow. Section 3.4 of the EIS discusses the issue of a potential significant loss
of base flow in Coon Creek.
See Consolidated Response WAT-1, which provides an assessment of the
groundwater model.

Surface water diversion for the Project is subject to review and approval by the
DNRC. Specifically in Coon Creek, base flow reduction would be offset with
water from the NCWR and change of use of water from irrigation to maintenance
of instream flow through an agreement with the water rights holder to utilize the
water rights (Section 3.5.1 of the EIS) pending approval from DNRC. Impacts on
groundwater and surface water resources are not predicted. The water from the
NCWR would be of the same quality as Sheep Creek.
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details. Specifically, Tintina (2018, p 3 and 4) describes the diversion with a
little more detail, mostly regarding the pipeline. It merely states that the
“NCWR will be used for mitigation of residual depletion in surface water
during operations and for approximately 20 year after the cessation of mine
dewatering” (Tintina 2018, p 4). It does not describe how they would determine
when flow should be supplemented. At no point in the DEIS or supporting
documents is there a description of how to determine when flow decreases are
due to dewatering or simply due to dry conditions. There is also no mitigation
plan in the DEIS or the mine operating plan (MOP). The DEIS also does not
discuss the water quality implications of the mitigation water.
Excess dewatering water, that is the dewatering water not used for consumptive
uses at the mine, would be discharged into underground infiltration galleries
located on the alluvium next to Sheep Creek (DEIS, p 3.4-46). This is a
significant change from previous plans of operation which Myers (2018)
analyzed showing the development of groundwater mounds in areas that had
been proposed for reinfiltration basins. The plans for the infiltration basins
along Sheep Creek are analyzed in Appendices E and F of Hydrometrics
(2018). The following paragraphs review those documents, which are very
important aspects of the current plan for discharging excess dewatering water.
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Hydrometrics (2018 estimated groundwater mounding and discharge to the
creeks using a groundwater model prepared for the alluvial aquifer into which
the underground infiltration galleries (UIGs would discharge. The model
differed from the groundwater model for mine dewatering at the site
(Hydrometrics 2017 which simulated that drawdown would lower the water
table and draw 160 gpm (0.36 cfs from the alluvium. The alluvial model
(Hydrometrics 2018, Appendix F does not describe a boundary condition under
its lower model layer that pulls groundwater from the alluvium, so the model
does not account for dewatering. In other words, it does not simulate water
drawn into the bedrock. By ignoring dewatering, Hydrometrics (2018 claims
the estimates of mounding are conservative, meaning overestimated, because of
the lack of dewatering drawn from the alluvium. However, as will be discussed
herein, the maps of mounds formed by the UIGs that are sums of the simulated
mounds and drawdown. This superpositioning of the results of two separate
models may not lead to accurate results.

It is true that the Sheep Creek Alluvial Model (the local model) is not linked with
the Regional Groundwater Flow Model. The loss of water from the alluvial
aquifer as a result of mine dewatering is not represented in that local model.
Simulating interaction of the alluvial aquifer and the mine-dewatering cone of
depression was not among the goals of that modeling project. The baseline
dataset, model predictions, and analyses as presented are considered appropriate
and sufficient to support the EIS as well as associated mitigation and mine
planning.
While simulating discharge of water to that aquifer via the UIG, not accounting
for a drawdown in the alluvial aquifer caused by the mine dewatering can cause a
potential overestimation of groundwater mounding around the UIG’s discharge
lines.

See also the Proponent’s Fourth Supplemental Response to Public Comments,
last paragraph of Section F: Exhibit 39, Technical Memorandum on DEIS
Groundwater Monitoring (Sandfire 2019c). There are several important
differences between the information and assumptions presented in Exhibit 39
compared to the Project, including differences in the faults, mining methods,
groundwater flow rates, and plug performance.
The model assumed the aquifer to be about 20 to 25 feet thick and that it
The value of hydraulic conductivity derived from aquifer testing is 200 feet per
pinches out at a narrow bedrock canyon north of the valley. The pinch-out
day. Hydrometrics makes a statement that this value is within a range of values
forces groundwater into the stream. The K of the alluvium in the model, and
reported in literature for a coarse sand aquifer (Hydrometrics, Inc. 2018a). Using
throughout the MPDES application analysis, was initially set at 200 ft/d based 200 feet per day and comparing it to literature reported range of values is
on a pump test at one monitoring well, MW-4A (Appendix F, p 2-3).
verification of the results obtained from the aquifer test, rather than justification
Hydrometrics (2018 Appendix F) references literature values of 30 to 300 ft/d of using such value. Field testing measurement takes precedence over literature
for coarse sand aquifer to justify the use of 200 ft/d. The literature values
values. The final modeled K values for layers 1 through 4 were set to 100, 150,
represent a range that would cause a 10x variability in the calculated flow rates. and 225 feet per day; the modelers arrived at those values using a process of
The final modeled K values for layers 1 through 4 are 100, 150, 225, and 225 model calibration. Successful model calibration with using the K values that
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ft/d, respectively (Hydrometrics 2018, Appendix F, Table 3-1).
embrace the measured value provides a degree of justification for using those
The model assumed the annual recharge rate on the alluvium is 1.8 in/y, or 10% values. Hydrometrics acknowledges that “It is likely that there are vertical and
horizontal heterogeneities throughout the alluvial aquifer. However, the observed
of annual recharge, which they determine to contribute 22 gpm to the natural
groundwater flow in the area (0.05 cfs). The model ignored dewatering which lithology from drilling MW-4A and trench excavations suggest the hydraulic
conductivity near MW-4A is likely representative of the average permeability of
would pull water from the alluvium into the underlying groundwater.
the alluvial aquifer.”
Dewatering would remove ambient groundwater with low total N
concentrations which would result in mixed groundwater with higher total N, as
discussed above.
In addition to conducting aquifer test at MW-4A, Hydrometrics conducted
The mounding simulation used the maximum effluent discharge rate of 575
infiltration testing in the alluvial system to evaluate the capacity of the proposed
gpm. The simulated mounds ranged from 3 to 4 feet with the maximum being alluvial underground infiltration gallery (UIG; Hydrometrics, Inc. 2017d). The
5.2 feet. These mounds go above ground surface. The modeling did not include test trenches were dug in three areas of the alluvial aquifer, one of those areas
dewatering which caused drawdown on the alluvium. Therefore, the two maps around the aquifer-tested MW-4A. The results of this testing demonstrated that
showing the groundwater mound (Hydrometrics 2018, Figures 3-6 and 3-7
water can be infiltrated at the maximum design discharge rate of 575 gpm. That
were completed essentially by adding the simulated mound with the simulated maximum rate would be applied only occasionally.
drawdown. The result was a mound of about 1 foot near the UIGs, 0.5 feet near
the creek, and drawdown of 10 feet along the southwest boundary.
The model assumed the annual recharge rate of the alluvium is 1.8 inches per
In summary, the alluvial model may provide a false sense of security regarding year, or 10 percent of annual precipitation (not recharge in the vicinity of the
the ability of the alluvium to accept the full discharge. If the K averages 30 ft/d alluvial aquifer).
instead of 200 ft/d, the flow rate would be much lower and simulated, and
actual, mounds would be much further above ground surface.
In summary, the UIG capacity was thoroughly evaluated to accept the maximum
design discharge rate of 575 gpm.
The DEIS inappropriately assumes away any chance for groundwater pollution
from the mine site by assuming the liners will work perfectly. Although the
DEIS acknowledges many facilities have the potential to produce seepage that
could seep into groundwater, its analysis is that there would be at most a few
gallons of seepage. The MPDES permit application (Hydrometrics 2018
assumes that seepage will be zero because the facilities are lined; in other
words, there is no planned seepage. The DEIS does not analyze the fate of a
significant leak that would occur if the liner has a tear form in it.
See Consolidated Response PD-4, which addresses concerns regarding liner and
A leak at the Process Water Pond could cause significant contamination
pipeline performance.
because the water quality within that pond would be very poor. The most
problematic constituent would be nitrate for which the predicted concentration
The Proposed Action and AMA require the Proponent to conduct groundwater
is 87 mg/l, but copper, nickel, lead, antimony, strontium, and thallium also
and surface water monitoring. Monitoring would continue on Sheep Creek
would have concentrations that exceed standards (DEIS, Table 3.5-9).
downstream of the Project boundary and along Coon Creek as described in
An exception is the non-contact water reservoir which is designed to leak
Section 3.5 of the EIS.
(DEIS, p3.4-52). The DEIS predicts the rate to be 50 gpm that would help
replace the consumptive use of water at the mine. The DEIS claims there would
be no potential to affect groundwater quality because it is non-contact water,
but it provides no analysis supporting this assumption. The DEIS should
analyze whether the seepage would leach contaminants from the highlyweathered shale that underlies the reservoir. The MPDES permit application
does not analyze the fate of this seepage which suggests it would be an illegal
unpermitted discharge.
The DEIS also postulates an inconceivably low seepage rate through the
The HELP model used in the analysis (Hydrometrics, Inc. 2016a) considers not
temporary waste rock dump. Waste rock would be place on a liner for two
only material properties but also climatic factors and calculates a water balance of
years before it is incorporated into the CTF (DEIS p 3.5-21). The predicted
the whole rock storage facility. Table 2 presented by Hydrometrics
seepage rate is just 0.9 gpm through 7.5 acres of waste rock (Tintina 2017,
(Hydrometrics, Inc. 2016a) enumerates percolation and flow rates for each of the
Table 3-33). This is too low because the waste rock will be mostly cobbles and 24 simulated months.
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have little resistance to water entering the waste rock. Tintina (2017 claims the
details of the modeling are in Appendix M-1, but that is not included in the
available version of the MOP, so only Table 3-33 is available for review. HELP
simulates percolation by month but the table provides percolation by month but
for just 7 months in two years. The summary is of volume for those seven
months. It is not conceivable that percolation would occur in just June and
December of the first year and January, June, July, and December of the second
year. The MOP description notes that three different lifts would be constructed,
but lifts do not prevent water already in the waste from continuing to seep
downwards. The total seepage should be based on the sum of percolation for 24
months, not just the seven presented in Table 3-33. Because it is unlikely the
waste rock would be moved into the tailings instantaneously, seepage would
continue into the third year; the DEIS and MOP (Tintina 2017) should include
this in the seepage estimate.
Numerous aspects of the surface CTF indicate that the DEIS grossly
underestimates the potential for seepage and other surface drainage during both
operations and closure. The seepage calculations presented by Tintina (2017,
section 3.5.7.2) consider only manufacturer defects and not potential tears.
During operations, the CTF would receive paste tailings with 2% cement to
harden them. The incorrect implication is that will prevent the infiltration of
water, but cement will break down due to interaction with acid generating tails
and the permeability and porosity will increase and the tails will be become
much wetter. The amount of drainage captured by the underlying leak detection
system (DEIS, p 3.4-52) will be much higher than predicted. This could both
overwhelm the treatment system and increase the head on the liner which could
lead to additional seepage.

Email

Fourth, there is no provision for the long-term seepage from the drain system
beneath the tailings. The DEIS does not disclose the potential contaminant
issues with this seepage overflow and the MPDES permit does not address this
seepage as an outfall or address the need for a groundwater mixing zone.

A total failure of a liner system is highly unlikely. The Proposed Action and
AMA would require establishment of an adequate groundwater monitoring
network, plans for remedial action, and triggers to initiate such action in an
unlikely event of contaminant release from such a facility. The Proposed Action
and AMA require the Proponent to conduct groundwater and surface water
monitoring. Monitoring would continue on Sheep Creek downstream of the
Project boundary and along Coon Creek as described in Section 3.5 of the EIS.
Also, see response to Submittal ID BBC00589, Comment Number 40.
Also, see the Proponent’s Fourth Supplemental Response to Public Comments
(Sandfire 2019c):
•
•
•
•
•
•
•
•

Section B.1.d: CTF Liner and Cover System;
Section B.1.g: Failure Analysis;
Section B.3: Exhibit 25 – Surface-Placed Cemented Paste Tailings;
Section B.3: Exhibit 26 – Tailings Impoundment Failures;
Section E: Seepage;
Section E.2: Exhibit 34 – Hydraulic Performance of Liners;
Section E.3: Exhibit 35 – Geomembrane at Tailings Storage Facilities;
Section E.4: Exhibit 37 – Leakage through Geomembrane Liners.

Also see the Proponent’s First Supplemental Response to Public Comments,
Section A.8, Analysis of Environmental Impacts of Spills and Leaks (Sandfire
2019d).
The CTF would contain two liner layers 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-andpump reclaim system at a low point in the PWP or CTF basin. 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 CTF 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. Further details are provided in
Section 2.2.2, Construction (Mine Years 0–2), of the EIS.
Impacts on groundwater and surface water resources are not predicted. To
confirm this prediction, the Proposed Action and AMA require the Proponent to
conduct groundwater and surface water monitoring.
See Consolidated Response PD-3 and PD-4.

BBC00589

February 2020

27

Tom Myers

Prepared for:
Montana Trout

Email

Chapter 2 of the EIS includes additional information about the potential risks
associated with the Project facilities or processes.
Finally, there is no apparent consideration given to the drainage water from the See Consolidated Response PD-5. Newly deposited cemented paste consolidation
CTF during closure. There would be a basin drain installed above the liners in would occur rapidly, within days. Seepage water from paste dewatering would
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the bottom of the CTF to capture seepage (DEIS, p 2-7, -8). During operations,
the drain water would report to the process water pond (DEIS, p 3.4-52) at rates
of about 20 gpm (Tintina 2017, Figure 3.44). Its water quality would be very
poor and the water would be transferred to the water treatment plant. The DEIS
should disclose how this drainage water would be accommodated in closure. If
the cover works as designed, long-term seepage should be reduced, but
draindown could take a long time. The DEIS should include a discussion of
draindown and how it would be treated during closure.

mix with incident precipitation during operations and report quickly to the CTF
wet well sump; however, this volume of water flow would be eliminated at
closure. The low-conductivity cemented mass in the CTF would not retain much
water that could eventually seep out of the cemented tailings. The statement that
“draindown could take a long time” at closure would be applicable in a
conventional sub-aqueous tailings facility, but that is not the case for the
proposed CTF.
Seepage into the tailings mass would be mitigated by the overlying HDPE
geomembrane placed over the top of the tailings, as described in Section 12.1 of
Appendix K (Knight Piésold 2017a) and clearly shown in Figure 7.3 of the MOP
Application (design drawing C8002)(Tintina 2017a). Waste rock placement
inside the CTF would be completed by Year 9 in the mining operations (Table 35 of the MOP Application) and all waste rock should be encapsulated in
cemented paste tailings by the end of the mine life. Draindown from the mass of
consolidated cemented tailings is not expected. In closure, the length of time
between placement of the composite HDPE/soil cover and the reduction of flow
to the wet well sump to a volume that can no longer be pumped, cannot be
calculated using the steady state hydrogeochemical model due to the resulting
very low water flows. The time estimate for the CTF sump pumping in closure is
expected to be on the order of 30 days since the CTF is designed to contain
mostly solids (i.e., cemented tailings paste and waste rock) and only minor
aqueous phases. Nevertheless, the Proponent intends to leave the CTF wet well
sump pump in place during and following final closure of the facility so that any
water collected in the sump could be pumped to the CWP for storage and then
treated in the WTP. The flow to the sump would be measured by pumping in
closure until the DEQ determines that flow rates are low enough that pumping is
no longer necessary. This would presumably occur when any remaining water
within the CTF no longer reports in large enough quantities to the CTF wet well
sump for effective removal by pumping. In addition to the liner system and
foundation drain, the case for negligible seepage from the CTF is also supported
by the plan to remove as much water as possible continually from the CTF wet
well sump during operations and in early closure.
Note, the overall water quality is predicted to improve at closure, according to the
models developed in Appendix N of the MOP application (Enviromin 2017a).
The primary reason for the improvement is that the surface material at closure
would be 4 percent cemented paste instead of 2 percent cemented paste.
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The DEIS predicts that Sheep Creek upstream from station SW-1 would lose
just over 0.3 cfs to mine dewatering, from a pre-mining steady rate of 5.76 cfs
(DEIS, Table 3.4-7). The pre-mining steady state flow rate is based on the
7Q10 flow rate. The flow loss is about 2% and would be more than replaced by
discharging effluent through the UIGs into Sheep Creek at rates average 398
gpm. Black Butte Creek would show a decrease of 0.1 cfs from a steady state
baseflow ranging from 2.6 to 3.2 cfs (DEIS, p 3.5-13). The flow reduction in
Coon Creek would be 0.12 cfs which is 70% of the 0.2 cfs steady state flow at
the stream’s confluence with Sheep Creek (Id.).
Myers (2018) simulated substantially more stream flow loss that is reported in
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See Consolidated Responses WAT-2 and WAT-4 regarding impacts on surface
water resources. Impacts on groundwater and surface water resources are not
predicted. To confirm this prediction, the Proposed Action and AMA require the
Proponent to conduct groundwater and surface water monitoring.
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the DEIS. He simulated changes seasonally by assuming a seasonal distribution
of recharge. Groundwater discharge to Sheep Creek decreased due to
dewatering from about 19 to 17 cfs within 14 years during the recharge period
as shown in Figure 3. Mine dewatering would take about 10% of the total
baseflow estimate. Myers simulated that discharge to tributaries to Sheep Creek
near the mine decreased from about 3.3 to 3 cfs during high recharge periods
and 1.6 to 1.4 cfs during low recharge periods. Coon Creek, DRAIN Reach 10,
suffered most of the loss (Figure 41). After year 4, it essentially goes dry.
The proposal includes a non-contact water reservoir (NCWR) that would be
filled with water from Sheep Creek to replenish water lost to mine dewatering.
Specifically, the DEIS anticipates the water would replenish lost flow in Coon
Creek. Water would be diverted from Sheep Creek when flows exceed the sum
of water rights in the creek, although the description on DEIS page 3.5-12 is
difficult to follow because it appears to describe a water rights application that
has (apparently) been superseded by a more recent application. The diversion
would be for up to 7.5 cfs during the irrigation season when the Sheep Creek
flows exceed 84 cfs, the sum of water rights for the stream. The total annual
volume would be limited to 291.9 acre-feet. The Sheep Creek hydrograph on
DEIS Figure 3.5-4 indicates the flow exceeds 84 cfs often, so it should not be
difficult to attain the water. At 7.5 cfs, it would take 19.6 days to divert the
maximum volume.
Stream depletions predicted by the model do not justify such a large diversion
from Sheep Creek. Based on the DEIS, Coon Creek would experience a 0.12
cfs reduction. Totally replacing this for the entire year would require 101 af.
Sheep Creek would experience a 0.35 cfs flow reduction, but discharge of mine
water in to the alluvium via the UIGs would more than replace the loss (DEIS,
p 3.5-13). Seepage from the NCWR would also replenish flows in the creek.
The DEIS has not considered the impacts of removing up to 7.5 cfs from Sheep
Creek flows. During dry years the flow may not exceed 84 cfs by much or for a
long duration and the diversion would significantly decrease flows which could
change the channel shape or affect the fish habitat.
If the dewatering rates are substantially higher than Hydrometric’s predictions,
the amount of water needing to be discharged through the UIGs would be
substantially higher. This could lead to much more mounding on the alluvium
and much wetter conditions.
The UIG discharge would be of mine dewatering water. It would mix with the
ambient groundwater and discharge into Sheep Creek and the downstream
portion of Coon Creek. The treated water would have effluent in which total N
concentrations exceeds the surface water nondegradation limits (DEIS p 3.518). Water quality issues including the necessary mixing zone are discussed
below.
The chemistry of mine dewatering water depends on the source of water drawn
to the mine DRAIN cells. Hydrometrics’ simulations shows that the majority of
dewatering water would be sourced from the surface decline in YNL-A
formation, the upper access and stopes mostly in USZ/UCZ formation, and the
lower decline developed in the YNL-B formations (Hydrometrics 2016, Table
5-1 . During year 6, of the total predicted mine inflow of 467 gpm, YNL-A
would provide 97 gpm (21%), YSZ/YCZ would provide 261 gpm (56%), and
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The Proponent has used hydrogeochemical monitoring, hydrogeological
modeling, and geochemical testing data to design the underground workings, the
NCWR, and the TWSP to minimize potential impacts on water quality. Apart
from groundwater in the underground workings at the end of the closure phase,
water from all facilities would be collected and treated to meet non-degradation
criteria before discharge (Hydrometrics, Inc. 2016b). The TWSP would be in
place to store treated water during periods when total nitrogen in the treated water
(estimated to be 0.57 mg/L) exceeds non-degradation effluent limits (0.097
mg/L). The total nitrogen effluent limit is only in effect 3 months per year (July 1
to September 30). Water would be stored in the TWSP until the total nitrogen
effluent limit is no longer in effect, and then it would be pumped back to the
WTP, where it would be mixed with the WTP effluent. The blended water would
be sampled before discharge to the alluvial UIG per the MPDES permit (Zieg et
al. 2018).
Diversion of water from Sheep Creek when flows exceed 84 cfs would be based
on a new water right and is subject to DNRC review and approval. Based on the
baseline data collected for the Project, it is expected that annual flows would
exceed 84 cfs and provide water to the NCWR required to address depletion of
surface water flow in the affected watersheds associated with consumptive use of
groundwater during operations.

Section 3.4.1.4, Baseline Monitoring, Aquifer, and Permeability Tests, discusses
a series of aquifer tests that were conducted at the site that include both slug tests
and short-term and long-term pumping tests to characterize the hydrogeologic
characteristics of the principal stratigraphic units and the fault systems that bound
the ore bodies (Hydrometrics, Inc. 2017a). The number and scope of the
completed tests represent a standard practice for this type of project. In the EIS,
development of the numerical groundwater model was informed by the results of
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YNL-B would provide 80 gpm (17%). Three location provide 94% of the
dewatering water. The amount from the lower mine in LCZ and the surface
decline in UCZ is negligible, according to Hydrometrics (2016). Water quality
predictions depend on this mixture.
As discussed above, there is a large uncertainty regarding the predicted
dewatering rates based upon the uncertainty in the simulated conductivity for
the formations. Myers (2018 simulated a much higher dewatering rate (Figure
2), in large part due to the higher rates expected from deep formations. The
DEIS should consider how the chemistry would differ with respect to higher
proportions from deep formations and whether the treatment facilities could
handle the different chemistry and different flow rates.

those tests and other data (groundwater levels, discharge to streams, estimates of
recharge), and the model was calibrated to measured values of various
parameters. The reliability of the model predictions was assessed considering
data limitations and results of a model sensitivity analysis (Hydrometrics, Inc.
2016a).

Once dewatering ends and the water level recovers, mine water would not be
collected and treated (DEIS, p 3.5-18). The predicted UG water would violate
groundwater nondegradation standards for nitrate, uranium, strontium, and
thallium (Id.). If discharged directly to surface water, there would a high
potential for degradation (DEIS, Table 3.5-5 , but it would be treated to surface
water nondegradation standards, except for total N which would be treated to
0.57 mg/l. The discharge permit for the mine would provide for discharge of
treated water to the UIGs, as discussed above, and a mixing zone in the
streams, discussed below.
For closure in an attempt to decrease the potential for long-term pollution of
UG water, much of the mine would be backfilled. Open portions of the
workings would be flooded with treated water to dissolve and rinse soluble
minerals from the mine surfaces (DEIS, p 3.5-19). This would be repeated until
nondegradation criteria are reached, which the DEIS estimates to take between
six and ten cycles, or seven to thirteen months (Id.). The DEIS provides no
reference or analysis to support the estimated time to reach nondegradation
criteria. There is also no evidence that soluble minerals would not reform in
workings that are not permanently flooded or that take a long time to flood.
Although the simulations suggest that groundwater level recovery would occur
quickly, the volume of the workings was not considered in the recovery
calculations. The groundwater level will intersect and seep into the workings
until they fill; while that occurs, oxidation will occur on the walls and the
groundwater will continue to leach metals. It is therefore critical that the fate of
groundwater leaching through the mine workings be considered.
The DEIS claims that post-closure contact groundwater would probably not
affect surface water based on mixing the small proportion of groundwater that
sources from deep bedrock (DEIS, p 3.5-19 and Figure 3.4-8). As discussed
above, the estimates of groundwater flow from depth depend on estimates of K,
and those estimates are based on very little data and could be highly variable.
The DEIS therefore relies on highly uncertain assumptions to assume that
upward groundwater flow from depth will not affect surface water.
Recommendation: the DEIS must require that Tintina prevent any direct
discharge of UG water to surface water after closure to avoid degradation. This
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Model predictions for dewatering rates and analyses as presented are considered
appropriate and sufficient to support the EIS and associated mitigation and mine
planning. The modelers and users of model results are increasingly aware that
any number of model versions can be produced that would be “calibrated,” and
each model would produce somewhat different predictions, including prediction
of the rates of groundwater inflow into the mine workings. Therefore, the
presented model may be overestimating or underestimating those rates. See
Consolidated Response WAT-1.

The exceedances noted in this comment (Draft EIS p. 3.5-18) were identified for
operational conditions, when water would be collected for treatment, and not for
the post-closure conditions following the rinsing and flooding steps. Nondegradation criteria within the underground workings openings are expected to be
achieved after repeated flooding/rinsing, which is conservatively estimated to
take between 6 to 10 cycles. Until that time, water from the underground
workings would continue to be captured and treated. Importantly, only upon
confirmation that the quality of contact groundwater meets the proposed
groundwater non-degradation criteria, the contact water would no longer be
pumped and treated, and the WTP would shut down as part of the post-closure
phase (Hydrometrics, Inc. 2016b).
In some cases, the non-degradation criteria are greater than the groundwater
quality standards because the background concentration already exceeds the
groundwater standard (e.g., thallium in Draft EIS Table 3.5-5).
The Project has proposed monitoring during operations to identify potential
impacts on water resources in a timely manner and would trigger the
implementation of operational changes and/or mitigation measures (Section 6 of
the MOP Application; Tintina 2017a). Monitoring would continue on Sheep
Creek downstream of the Project area and along Coon Creek as described in
Section 3.5 of the EIS.
Refer to response to Submittal ID BBC00589 (Comment Number 30 by Tom
Myers). As discussed in answers to several other comments, the estimates of
hydraulic properties are derived from a standard characterization program.
Uncertainly exists with respect to the values of hydraulic conductivity. However,
considering that hydraulic conductivities of shallow bedrock are considerably
larger than conductivities of deep bedrock, these uncertainties are smaller.
Therefore, the mixing of contact groundwater with other groundwater would be
effective. In addition to mixing, contaminants in the post-mine contact
groundwater would undergo a range of other attenuating processes, such as
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includes plugging the mine and collecting any water that could discharge.
Recommendation: Tintina should monitor surface water and shallow
groundwater in perpetuity and develop mitigation plans if it becomes apparent
that groundwater is reaching surface water. In perpetuity is required because of
the slow flow rate and because once mostly flooded, oxidation could occur
slowly for a long time.

retardation (particularly strong for metals) or dispersion.
Also, see responses to the following comments: Submittal ID BBC00884
(Comment Number 6) and Submittal ID HC-003 (Comment Number 56).
Responses to the following comments also provide relevant information:
Submittal ID HC-003, Comment Number 52
Submittal ID HC-003, Comment Number 68
Submittal ID BBC0589, Comment Number 31
Submittal ID BBC00933, Comment Number 14
Submittal ID BBC00933, Comment Number 15

The Proposed Action and AMAs require the Proponent to implement long-term
groundwater and surface water monitoring plans. Long-term monitoring is
defined here as monitoring that would be performed until the natural systems
around the Project area are documented to have returned to baseline conditions;
such monitoring might need to be continued for several years after the mine
closure. Long-term monitoring would allow undertaking remedial action in an
unlikely event of impacts detected at levels above the established triggers (the
detected impacts exceeding the applicable water quantity/quality criteria).
As described in Section 3.5.3.2 of the EIS, Surface Water Quality and
Temperature, the water quality of mitigation water was considered. The elevated
iron and aluminum concentrations in Sheep Creek are largely related to elevated
suspended sediment concentrations in the creek occurring during periods of
Mitigation Water: Dewatering impacts on Coon Creek would be mitigated by
snowmelt, with increased flow and turbidity (Section 3.5.2.2 of the EIS).
discharging water from the non-contact water reservoir. The source of water in
Retention of water in the NCWR would allow time for suspended sediment to
the NCWR is diversions from Sheep Creek during high flows. The DEIS fails
settle out of the water column prior to transfer of the water from the NCWR for
to consider the water quality of the mitigation water, which would essentially
flow augmentation. The expected result of settling time would be reduced
be the same as water quality in Sheep Creek during high flows.
aluminum and iron concentrations. Some occurrences of elevated aluminum in
The DEIS noted exceedances of the chronic aquatic criterion for total
Sheep Creek were observed when suspended solids concentrations were low. In
recoverable iron and dissolved aluminum at most surface water stations (DEIS,
these cases, it is likely that the aluminum is dissolved from soils during snowmelt
p 3.5-9). The compilation of surface water quality in DEIS Appendix I shows
(which tends to be slightly acidic and may more aggressively dissolve aluminum
average values of Kjedldahl nitrogen and total persulfate nitrogen that as part of
from soils). In cases where elevated aluminum in Sheep Creek is not associated
total N would cause the mixed values on Coon Creek to exceed the
with elevated levels of suspended sediment that would settle out in the NCWR, it
nondegradation standard. They would also add to the N load in Sheep Creek
is expected that cold and slightly more acidic water diverted from Sheep Creek
below the Coon Creek confluence. The DEIS has not considered the water
would equilibrate with water already stored in the NCWR, reducing solubility of
quality impact of adding the mitigation water to Coon Creek.
aluminum and also causing precipitation of the aluminum within the reservoir.
Regarding the nitrogen aspects of the comment, please see the Montana Water
Quality Act. Per § 75-5-317 (2)(s), MCA, diversions, withdrawals, and water
transfers associated with water rights are not subject to non-degradation rules.
Tintina’s mixing analysis used the following assumptions:
This comment involves mixing and dilution calculations. The MPDES permit
1. The galleries are discharging at their maximum rate (575 gpm) and
does not authorize a mixing zone; therefore, the comment is not pertinent to the
maximum concentration.
Proposed Action. The EIS provides a statement that “… based on the results of
2. The receiving water, the streams, are at low flow or minimal dilution
the analysis, the MPDES permit will not authorize a mixing zone.” The MPDES
potential.
program denied the mixing zone request. Effluent limits for total nitrogen are
3. The discharge will equilibrate to the average flow and concentrations of total based on achieving the non-significance criteria without dilution in the
N discharging to surface water due to the distance between the UIGs and the
groundwater or surface water.
point of discharge to the streams.
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4. Water captured from the alluvium by dewatering was not considered in the
analysis.
The first assumption is conservative if the rates are accurate. As noted
elsewhere, dewatering rates could be temporarily or even permanently higher
than these rates. If so, the concentration predicted from the mixing analysis
would actually be higher.
The second assumption is appropriately conservative, although the estimates of
low flow on Sheep Creek may be inaccurate because the analysis failed to
consider heterogeneities in the flow estimates.
The third assumption assumes that discharge to the alluvium would balance the
flows reaching the stream so that the mixing analysis uses just the average total
N concentration; this also applies to temperature considerations. The validity of
this assumption depends on travel time from the UIGs to the stream. Tintina
should use the groundwater model with scenarios of varying flow rates to
assess the variability of discharge to the stream. A significant variability could
affect the actual concentration after mixing because the total N load would be
larger during higher groundwater inflow rates. Effluent flow rates are expected
to be about three times the ambient groundwater flow, so the effluent could
reach the stream without as much mixing as assumed and cause stream reaches
to have a higher load than the instantaneous mixing assumption would predict.
Because the effluent flow rates would substantially exceed the ambient
groundwater flow, contrary to the assumption expressed in the Fact Sheet, the
temperature of groundwater discharge will reflect the temperature of the
effluent more than that of the ambient groundwater. See the discussion in the
next subsection on temperature.
The fourth assumption would cause the groundwater mixing calculations to
ignore the removal of low total N ambient groundwater which would cause the
assumed groundwater discharge total N concentration to be too low. This is
discussed below.
Groundwater mixing calculations for the alluvial aquifer include the UIG
discharge and the natural groundwater flow. The maximum effluent discharge
considered in the application is 575 gpm (1.28 cfs with total N concentration
equal to 0.57 mg/l. Combined with an ambient groundwater flow rate of 0.39
cfs and ambient concentration of 0.09 mg/l, the average groundwater
concentration would be 0.46 mg/l. However, the groundwater concentration is
probably underestimated for several reasons.
1. The effluent discharge rate could be underestimated. The expected average
discharge rate is 398 gpm with a maximum rate of 575 gpm to the outfall if
discharge occurs all year, but the alluvial UIG can infiltrate 1285 gpm of
treated effluent into the alluvial system. Mine dewatering could be
underestimated so that the required discharge rates could be higher either short
or long-term. This could increase the N load discharging from the groundwater.
If the UIGs discharge 1285 gpm, the total N concentration for groundwater
discharging to the streams would be 0.51 mg/l.
2. If effluent discharge does not occur from July through September, the rate
for the remainder of the year will be much higher – 530 gpm average and 708
gpm maximum (Fact Sheet, p 9). This would be closer to four times the
ambient groundwater flow rate and the concentrations (and temperature
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See response to Submittal ID BBC00589, Comment Number 35 for information
about the mixing and dilution calculations. The predictions regarding
groundwater flow, surface water discharges, and related analyses as presented are
considered appropriate and sufficient to support the EIS and associated mitigation
and mine planning. To support groundwater modeling, Section 3.4.1.4 discusses a
series of aquifer tests that were conducted at the site that include both slug tests
and short-term and long-term pumping tests to characterize the hydrogeologic
characteristics of the principal stratigraphic units and the fault systems that bound
the ore bodies (Hydrometrics, Inc. 2017a). The number and scope of the
completed tests represent a standard practice for this type of project. In the EIS,
development of the numerical groundwater model was informed by the results of
those tests and other data (groundwater levels, discharge to streams, estimates of
recharge), and the model was calibrated to measured values of various
parameters. The reliability of the model predictions was assessed considering
data limitations and results of a model sensitivity analysis (Hydrometrics, Inc.
2016a). Modelers and the users of model results are increasingly aware that any
number of model versions can be produced that would be “calibrated,” and each
model would produce somewhat different predictions, including prediction of the
rates of groundwater inflow into the mine workings. As such, the presented
model may be overestimating those rates, or underestimating them. See
Consolidated Response WAT-1.
The Proponent has used hydrogeochemical monitoring, hydrogeological
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inherent in the effluent would dominate the groundwater discharge to the
creeks.
3. The mixing calculation does not account for water lost to dewatering.
Estimates are that 160 gpm (0.35 cfs) would be drawn from the alluvium in to
the bedrock due to dewatering. Because this water would draw from the base of
the alluvium, it would remove groundwater at the ambient concentration, or
0.09 mg/l. This would decrease the ambient groundwater available to dilute the
effluent. This would increase the total N concentration for groundwater
discharging to the streams to 0.56 mg/l.
4. The ambient groundwater flow also could be substantially overestimated.
The Application used Darcy’s Law assuming the aquifer is 15 feet thick2, 1420
feet wide, with a gradient equal to 0.008 and conductivity equal to 200 ft/d to
estimate groundwater flux equals 177 gpm (0.39 cfs) (Application, Table 3-5).
If K is estimated high, the mixing calculation would be using a flux that is too
high which would result in an estimated concentration that is too low, or the
natural groundwater would dilute the load from the infiltration galleries. For
example, if instead of conductivity (K equaling 200 ft/d, K is 30 ft/d, the flow
would be 27 gpm (0.06 cfs) and the total N concentration would be 0.55 mg/l.

modeling, surface water predictive modeling, and geochemical testing data to
design its underground workings, the WTP, and TWSP to minimize potential
impacts on water quality. Apart from groundwater in the underground workings
at the end of the closure phase, water from all facilities would be collected and
treated to meet non-degradation criteria prior to discharge (Hydrometrics, Inc.
2016b). The TWSP would be in place to store WTP effluent during periods when
total nitrogen in the treated water (estimated to be 0.57 mg/L) exceeds nondegradation effluent limits (0.097 mg/L). The total nitrogen effluent limit is only
in effect 3 months per year (July 1 to September 30). Water would be stored in
the TWSP until the total nitrogen effluent limit is no longer in effect, and then it
would be pumped back to the WTP, where it would be mixed with the WTP
effluent. The blended water would be sampled prior to being discharged to the
alluvial UIG per the MPDES permit (Zieg et al. 2018).

Tintina’s estimated total N concentration at the downstream boundary of Sheep
Creek would range from background to 0.118 mg/l, as N, which exceeds the
0.09 mg/l standard3. This estimate includes the combined Sheep Creek and
Coon Creek flow. The critical point would be at the downstream because that is
the point at which all of the groundwater discharge will have reached the
stream due to the bedrock forcing it into the stream. The scenarios described
above could potentially increase the total N concentration.
The total N concentration at the downstream end of Coon Creek, which means
at its confluence with Sheep Creek, would range from background to 0.119
mg/l as N, which is also just less than the 0.12 mg/l standard in Coon Creek
(Application, Appendix D, p 4-4). This prediction results from mixing Coon
Creek stream water with groundwater discharging into the creek. The stream
water total N results from the combination of natural flow and mitigation water
from the NCWR. Dewatering would deplete the natural flow which would be
replenished with mitigation water. Total N in water entering the 400-foot
mixing zone on Coon Creek would range from 0.104 to 0.106 mg/l during the
first year and be less than 0.1 mg/l as N during subsequent years.
Both estimates, for Sheep Creek and Coon Creek, are probably too low because
of potential errors in the groundwater flow concentration described above.
Effluent discharging at Outfall 001 would be as much as 0.57 mg/l and after
mixing, the groundwater total N concentration would be close to that value,
depending on the estimated groundwater flows in the alluvium. For example, if
the effluent rate is actually 1285 gpm, the total N concentration would be 0.148
mg/l, as N.
MTDEQ (undated) and the DEIS also ignores important hydrology. MTDEQ
properly requires Tintina to not discharge effluent into the UIGs if total N
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No adverse effects are predicted to occur to surface water and groundwater as a
result of Project development based on results of the quantitative predictive
models developed for the Project and in light of planned mitigation measures.
The reliability of the model predictions was assessed considering data limitations
and through completion of a model sensitivity analysis, as is standard practice.
Impacts on groundwater and surface water resources are not predicted. The
Proposed Action and AMA require the Proponent to conduct groundwater and
surface water monitoring.

This comment involves mixing and dilution calculations. The MPDES permit
does not authorize a mixing zone; therefore, the comment is not pertinent to the
Proposed Action. See response above regarding appropriateness of model
predictions and certainty associated with analyses as well as predictions regarding
nitrogen concentrations. Apart from groundwater in the underground workings at
the end of the closure phase, water from all facilities would be collected and
treated to meet non-degradation criteria prior to discharge (Hydrometrics, Inc.
2016b).
No adverse effects are predicted to occur to surface water and groundwater as a
result of Project development based on results of the quantitative predictive
models developed for the Project and in light of planned mitigation measures.
The reliability of the model predictions was assessed considering data limitations
and through completion of a model sensitivity analysis, as is standard practice.
Impacts on groundwater and surface water resources are not predicted. To
confirm this prediction, the Proposed Action and AMA require the Proponent to
conduct groundwater and surface water monitoring.

The commenter switches back and forth between nitrate and total nitrogen in the
comment. Nitrate has a year-round standard, so DEQ assumes the commenter
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exceeds 0.09 mg/l between July 1 and September 30 to avoid exceeding the
non-degradation standard in Sheep Creek. MTDEQ requires Tintina to decide
by June 15 whether they will discharge from the UIGs into Sheep Creek during
the July through September period (MTDEQ undated, p 35). This is not
sufficient to protect Sheep Creek from excessive total N loading because it
ignores lag time for effluent to reach Sheep Creek. The groundwater model
analysis (Hydrometrics 2018, Appendix F) shows flowlines from the UIGs to
Sheep Creek. The flow paths from the southwest half of the UIGs follow most
of the length of the alluvium before they reach Sheep Creek. Only the two
UIGs at the downstream end of the outfall have short flow paths to the creek.
Effluent discharge from much before June 15 could reach Sheep Creek during
the summer period.
MTDEQ should complete a travel time analysis to determine how long before
July 1 the discharge should cease to avoid effluent discharge long before July 1
reaching Sheep Creek during the critical period.
The DEIS does not consider temperature a problem presumably because
MTDEQ (undated) was wrong to claim there was no reasonable potential to
exceed the temperature standard because it assumed the effluent discharge
would “equilibrate with the ground water temperature before reaching surface
water” (MTDEQ undated, p 28). The water quality standard for temperature for
all three receiving waters is a 1° F increase above natural, not to exceed 67° F
(MTDEQ undated, Table 1.A). The upper quartile temperature for Sheep Creek
is 47.8° F (Fact Sheet Table 2.A.1) and for Coon Creek is 53.8° F (Id.).
Groundwater ranges from 40.5 to 45.7° F for the 25th to 75th percentile (Id.)
during the summer, Tintina would store effluent in a reservoir for up to three
months before discharging it to the alluvium. The effluent water temperature
would likely exceed the groundwater temperature and stream temperatures by a
substantial amount by the time it is discharged to groundwater. As discussed
elsewhere, the effluent discharge rate would exceed the groundwater flow rate
by a substantial amount. Therefore, the effluent temperature will control the
groundwater temperature. It is very likely that groundwater discharges into
Sheep Creek will have a temperature that exceeds the Sheep Creek natural
temperatures by more than a degree F.
Recommendation: The DEIS should analyze how the discharge plans affect
receiving water temperatures. Because the exceedances would likely occur in
the autumn, after the end of the summer discharge moratorium, the reservoir
water could be much warmer so discharge could warm Sheep Creek. The DEIS
should consider a strategy that mixes mostly dewatering water with stored
reservoir water.

meant total nitrogen instead of nitrate in this comment. The commenter
oversimplifies the UIG, as well as fate and transport of total nitrogen. The length
of the UIG does not mean that total nitrogen could be discharged up to 1,450 feet
away from Sheep Creek, but instead the UIG is much closer because it runs
alongside the creek. Furthermore, the slow rate of water infiltration is not a good
indicator that total nitrogen could take months to reach surface water, but an
indicator that total nitrogen would have time to attenuate in the soils and may
never reach the creek. The well-established science behind total nitrogen in soils
is that total nitrogen is rapidly taken up or denitrified to harmless nitrogen gas by
microbes. For total nitrogen, DEQ would actually prefer slow infiltration and
long detention time. Therefore, DEQ's main concern is where the UIGs are in
close proximity to Sheep Creek so that the total nitrogen in the discharge might
quickly interact with Sheep Creek. This is why the seasonal discharge limits are
important.

Water quality discharging through the waste rock would be poor, with
numerous standards violated (DEIS, Table 3.5-6). The DEIS does not worry
about this because of the very low amount of water predicted to seep through
the waste rock. The estimates may be incorrect, as discussed above (p 18).
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No adverse or long-term effects are predicted to occur on surface water and
groundwater as a result of Project development based on results of the
quantitative predictive models developed for the Project and in light of planned
mitigation measures, including treatment of mine dewatering flows by RO. As is
standard practice, the EIS includes quantitative predictive surface water and
groundwater modeling to generate predictions to support the assessment
application and further, as tools to inform mitigation and management strategies
(See Section 3.4.1, Section 3.4.2, Section 3.5.1, and Section 3.5.2 of the EIS).
Refer to Consolidated Response WAT-5 for additional discussion regarding
potential thermal effects on water resources, including Sheep Creek.

The HELP model used in the analysis (Hydrometrics, Inc. 2016a) considers not
only material properties, but also climatic factors and calculates a water balance
of the waste rock storage facility. The predictions regarding groundwater flow
and contact waters from this facility and related analyses as presented are
considered appropriate and sufficient to support the EIS and associated mitigation
and mine planning. Note, Table 2 presented by Hydrometrics (Hydrometrics, Inc.
2016a) enumerates percolation and flow rates for each of the 24 simulated
months.
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Appendix N (Enviromin 2017), Section 5.4, provides that “The waste rock on the
temporary WRS pad will be stored on a liner with a small estimated volume of
water reporting from the WRS pad liner drainage system to the lined CWP where
it will be collected for treatment until rock is placed into the CTF. Waste rock
leachate will be treated to meet non-degradation criteria.” A total failure of a liner
system is highly unlikely.
Both the Proposed Action and AMA would require the Proponent to conduct
groundwater monitoring for seepage from the waste rock storage facility.
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Also see response to Submittal ID BBC00589, Comment Number 23.
The PWP would be double-lined, with a leak detection system consisting of a
0.3-inch, high-flow geonet layer sandwiched between two 0.1-inch (100 mil)
The PWP would contain water from the mill with a little from the CTF, water HDPE liners. Any seepage through the upper liner into the geonet would be
treatment plant, precipitation and run-on mixed in (DEIS, p 3.5-9). The water directed via gravity to a sump and pump reclaim system at a low point in the
PWP basin. This flow, if any, would be pumped back into the PWP. Any seepage
would have elevated concentrations of nitrate, arsenic, copper, nickel, lead,
below the lower liner would be collected by a foundation collection drain and
antimony, strontium, and thallium (Id.). Nitrate would be at 87 mg/l. Prior to
discharge, it would be treated in the water treatment plant. The PWP would be conveyed by gravity to a lined toe pond, and this water would be pumped back to
located in the headwaters of Coon Creek. Any leaks would enter the alluvium the PWP.
under Coon Creek and eventually discharge to it. Yet, the DEIS does not
Experience with similar ponds suggest that, if the system is properly constructed,
consider the potential for any tears in the liner of the PWP.
Recommendation: Analyze the fate of leaks in the PWP. Because the facility is seepage below the facility would be minimal, or non-measurable. As such, further
a pond and a leak might not be detected because it would be a small portion of analyses of this facility is considered not warranted. The Proposed Action and
the pond water volume and the inflow exceeds 1900 gpm (Hydrometrics 2018, AMA require the Proponent to conduct groundwater and surface water
monitoring. Monitoring would continue on Sheep Creek downstream of the
figure 3.8), it would be reasonable to consider a leak equal to as much as 50
Project boundary and along Coon Creek as described in Section 3.5 of the EIS.
gpm for several months or a larger leak for a shorter time period.

Waste Rock: The types and numbers of geochemical tests conducted for major
waste rock units are summarized in Table 1. Additional testing was conducted
on minor waste rock types (Ynl 0, Yc, Yne, IG), including two HCTs, 37
ABA/NAG tests and 1 mineralogy sample (see Enviromin, 2017, Table 1-1).
The sulfide content was used to guide the selection of samples for ABA
analysis. A graph is presented in Enviromin and Tetra Tech (2013, Figure 3-1)
showing the sulfide content for Ynl 0 samples as an example. But no samples
were selected from Ynl 0 or USZ rocks with the highest %S values.
Environmin and Tetra Tech (2013 chose to use Fe, S, As, and Zn to select
samples for metal mobility tests (SPLP , but copper, lead, and thallium
concentrations are probably more important in terms of leaching behavior, as
seen later. The method for selecting samples was revised for the 2015 testing
program, but It is unclear how it was modified for selecting samples for HCTs.
The results from the HCTs are important because the SPLP testing failed (pH
values too high), yet very few HCTs were conducted (see Table 1).
No geochemical testing has been conducted on the Lower Sulfide Zone (LSZ),
the Upper Newland Formation (Ynu), sulfide zones in the Ynu, and the upper
sulfide zones in the Ynl (Sub0 SZ and 0/1 SZ). The LSZ hosts the Lower
Copper Zone. The 2012 Johnny Lee Decline did not intercept Upper Newland
Formation rocks (Ynu; Enviromin and Tetra Tech. 2013; Figure 1-2 and 1-3 ,
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Also, see Consolidated Response PD-4 regarding liner performance.
Extensive geological and geochemical analyses of rock types that would be
excavated or exposed by the Project were conducted over multiple years to
support the EIS and sufficiently supports the assessment application; detailed
discussions of sample representativity and the multiple phases of sample selection
and analysis are provided in Appendix D (Enviromin 2017b) and Appendix N
(Enviromin 2017a) of the MOP Application (Tintina 2017a). Per Appendix D
(Enviromin 2017b) to the MOP Application (Tintina 2017a): “To ensure
representative sample selection for waste rock and construction materials,
statistical sampling techniques were applied to the multi-element whole rock data
(from the exploration database) in order to select sample subsets for
environmental geochemical testing. Comparable, but not identical, methods were
used in the identification of representative samples by Tetra Tech in 2012 for the
Ynl A, Ynl B, and USZ lithotypes, and by Enviromin in 2015 for USZ, Ynl B,
and LZ FW. Tetra Tech selected representative samples across the distribution of
each multi-element data set visually, as described in the Final Black Butte Copper
Project Baseline Environmental Geochemistry Evaluation for the 2012 Johnny
Lee Decline, which is included as Appendix A. This approach was revised
during the 2015 environmental geochemical testing program to determine the
number of subsamples needed to represent the mean exhibited by the larger pool
of available data for each lithotype using a method based on Runnells et al., 1997.
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but this does not mean that Ynu rocks and the associated massive sulfide layers, The number of samples identified for each lithotype is shown with boxplots
especially those close to the Upper Sulfide Zone (USZ , will not be intersected comparing the sample subsets with the overall population in Appendix B.”
during mining. [See Table 1 in original comment letter]
Further, in addition to Figure 3-1, other graphs are provided to show the different
lithotypes and the subsamples that were selected to match the distribution of
analytical data (Enviromin 2017b, Subappendix A-1 and A-2). The terminology
of the geologic model (Ynu, Ynl-Sub 0 SZ, etc.) was not applied directly to the
hydrologeologic model (and in turn the geochemical model). The unit described
as “Ynu”, and other smaller sub-units, are represented by samples of the Newland
shale above the USZ (Ynl A) for geochemical and hydrologic modeling. The LSZ
(as described in MOP Application Section 1.4.4.2) lies within the footwall, and is
represented by the acronym LZ FW (lower zone foot wall) in geochemical
modeling.
Due to changes in the mine plan during 2014 and 2015, the Yne, Ynl 0, IG, and
Yc were determined to represent less than 1 percent of waste rock tonnage.
Therefore, while they have been characterized thoroughly, they are not relevant to
the Proponent’s final mine plan.
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The acid-base accounting (ABA) results for the major waste rock units are
presented in Figure 2 and in Enviromin (2017, Table 3-3a). A summary of the
results and the implications for additional testing follow:
• LZ FW: The Lower Zone footwall samples are either potentially acid
generating (PAG or have an uncertain potential to generate acid. This unit
represents the highest percentage of waste rock tonnage (35%), yet fewer
samples of this unit were tested than the other two important waste rock units
(Ynl B and USZ). Only 15 ABA samples were tested, no mineralogy was
examined, and only one humidity cell test (HCT) was run; more testing of the
LZ FW is needed, including ABA, mineralogy, and HCTs.
• Ynl B: The Ynl B unit is expected to be 32% of the total waste rock. Most of
the Lower Newland Formation shale and conglomerates (Ynl B) are non-acid
generating, but several samples had uncertain potential and two were PAG. As
noted below for Ynl A, more samples should be taken close to where Ynl B
intersects the USZ (see Figure 2) to help define the environmental behavior of
what is likely the higher sulfide content material. Only two HCTs were run on
this material. More HCTs should be conducted to evaluate the contaminant
leaching behavior of the samples across the ABA spectrum.
• USZ: The Upper Sulfide Zone is expected to account for 28% of the waste
rock. Samples from this zone had high sulfide content (1.7 to 43% sulfide S)
and low neutralization potential. Although two HCTs were run on this material,
one test only lasted for XX weeks. The longer test produced acid and leached
high concentrations of metals. Additional and longer kinetic testing is needed
on this, the Lower Sulfide Zone (LSZ), which has had no testing, and the other
sulfide layers shown in Figure 1.
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Geochemical results from the Johnny Lee Deposit Lower Sulfide Zone are
summarized in Section 3.6.1 of the EIS, Geology and Geochemistry, Analysis
Methods. Further details of the LSZ are presented in Appendix D, Final Baseline
Environmental Geochemistry Evaluation of Waste Rock and Tailings (Enviromin
2017b), of the 2017 MOP Application (Tintina 2017a).
Extensive geological and geochemical analyses of rock types that would be
excavated or exposed by the Project were conducted over multiple years to
support the EIS and sufficiently support the assessment as well as associated
mitigation and management strategies. Details of these analyses are presented in
Appendix N (Enviromin 2017a) of the MOP Application (Tintina 2017a) and
Section 3.6, Geology and Geochemistry, of the EIS. The geochemical testing of
waste rock for the Black Butte Copper Project was initially focused on the 2012
Johnny Lee Decline, which included static and/or kinetic testing of the relevant
lithotypes: IG, Ynl A, Ynl 0, Ynl B, and USZ.
When the focus was shifted from the 2012 Johnny Lee Decline to an operationalscale plan, the baseline geochemical testing program was updated to identify
where the 2012 work had not fully characterized waste rock lithotypes and was
based on site-wide Inductively Coupled Plasma Mass Spectrometry exploration
data. For example, the 2012 analysis of Ynl A involved samples representative of
multi-element chemistry site-wide, while the 2012 analyses of Ynl B and USZ
did not. The Ynl A lithotype, thus, did not require additional testing, while the
Ynl B and USZ lithotypes did. The LZ FW, Yne, and Yc were also added as
lithotypes.
In addition to the LZ FW analyses noted here (15 ABA, 1 asbestos, and 1 HCT),
550 samples of this unit were submitted for whole rock geochemical analysis.
Guidance within Maest et al. 2005 suggests a minimum number of samples that
should be collected for geochemical characterization during initial sampling,
based on the predicted mass of each rock type to be encountered by mining. The
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• Ynl A: The Ynl A waste rock unit represents only 4% of the total waste rock,
but the ABA results show that the unit has not been properly divided into
geochemical testing units. The results span the range from PAG, through
uncertain, to non-PAG (see Figure 2). Enviromin attributes the uncertain and
PAG characteristics to samples collected closer to sulfide stringers that become
more common the closer the samples are to the USZ. This same reasoning
applies to the much more extensive Ynl B and may explain the uncertain and
PAG results for several of the samples. I could not find information on where
the Ynl B samples were taken relative to the USZ, but this information should
be provided. Because the ABA results were split, additional ABA sampling and
testing is needed.
The current plan for disposal of the waste rock is to incorporate it into the CTF
with the cemented tailings. However, the more sulfidic and PAG waste rock
would be better placed in the lower portions of the underground mine below the
water table to minimize exposure to oxygen. Improved waste rock testing is
needed to be able to distinguish these materials. Of special concern is waste
rock units close to the sulfide zones and layers, most of which have not been
tested.

guidance (Maest et al. 2005) states: 3 samples for <10,000 tonnes of rock; 8
samples for <100,000 tonnes; 26 samples for <1,000,000 tonnes; 80 samples for
10,000,000 tonnes.
For the LZ FW lithotype, the estimated mass of rock (35 percent of total) is
approximately 272,000 tonnes, which would require a minimum number of 8 to
26 samples. Therefore, the number of initial analyses for the LZ FW (550 whole
rock and 15 ABA) are considered sufficient based on this guidance document.
For the Ynl B lithotype, the estimated mass of rock (32 percent of total) is
approximately 249,000 tonnes, which would require a minimum number of 8 to
26 samples. Therefore, the number of initial analyses for the LZ FW (1,412
whole rock and 34 ABA) are considered sufficient based on this guidance
document.
For the USZ lithotype, the estimated mass of rock (28 percent of total) is
approximately 218,000 tonnes, which would require a minimum number of 8 to
26 samples. Therefore, the number of initial analyses for the LZ FW (2,542
whole rock and 41 ABA) are considered sufficient based on this guidance
document.
For the Ynl A lithotype, the estimated mass of rock (4 percent of total) is
approximately 31,000 tonnes, which would require a minimum number of 8
samples. Therefore, the number of initial analyses for the LZ FW (1,138 whole
rock and 48 ABA) are considered sufficient based on this guidance document.
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Tailings: The static test results for the tailings are more consistent than for the
waste rock samples: all tailings samples are PAG, including those with 2% and
4% cement. Environmin (2017; Table 4-2) shows that the NP:AP ratio of the
tailings ranged from 0.003 to 0.11 (all well below the non-PAG cutoff of 3 ,
and the sulfide sulfur content was high (17.7 to 29.9% S). The total metals
results are presented in Enviromin (2017), Table 4-1. The copper content of the
tailings is approximately 3,000 ppm, and the arsenic content is nearly as high
(2,160 ppm in the raw tailings). The cobalt concentration is also impressive:
1,580 ppm in the raw tailings. The high concentrations suggest that the tailings
contain toxic constituents that could leach under acidic (metals) and non-acidic
(arsenic, selenium, uranium, etc) conditions. The tailings require special
handling, and the kinetic testing results discussed below raise questions about
the protectiveness of the selected approaches. Additionally, separate analysis
should be conducted on the cement.
The DEIS states that the tailings would be thickened and sent to a paste plant
where cement, slag, and/or fly ash may be added to the tailings (DEIS, p. 2-10).
The tailings geochemical tests were conducted with a 50/50 mixture of cement
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See also Response to Comment BBC00933-3. Further information about the
sample subsets that were used for geochemical testing are found in Appendix D
(Enviromin 2017b) to the MOP Application (Tintina 2017a), sub-appendix B, and
include details about the individual holes and depth intervals that were sampled
and later used for other testing.
Comment noted. Extensive geological and geochemical analyses of rock types
that would be excavated or exposed by the Project were conducted over multiple
years to support the EIS and sufficiently support the assessment as well as
associated mitigation and management strategies. Details of these analyses are
presented the Appendix N (Enviromin 2017a) Project MOP Application (Tintina
2017a) and Section 3.6, Geology and Geochemistry, of the EIS. Importantly, note
that there is no impact on groundwater quality from the CTF. The Proponent
expects negligible seepage through the cemented paste tailings mass as the
hydraulic conductivity for the tailings paste is very low (approximately 10-6
centimeters per second). The 100 mil HDPE liner specifications from the
manufacturer have no defined hydraulic conductivity value but the robust design
of the CTF liner system (See Figure 3.36, CTF Sections and Details of the MOP
Application; Tintina 2017a) consists of two 100 mil HDPE liners with a geonet in
between, and subgrade bedding layers above and below the liner system to allow
any potential water flow. In addition, the cementing process should consume
some available water from the tailing as it is deposited and sets up (taking a
matter of days). Some tailing seepage (about 5 percent of the mass) would run off
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and slag as the binder (Enviromin, 2017, p. 58). Separate leach testing of the
slag or the cement + slag mixture has not been conducted. Appendix K-5 of the
MOP contains results from laboratory testing of the cement, slag, and fly ash,
but aside from analysis of chromium and vanadium oxides, no testing of total
metal concentrations of environmental concern was conducted (e.g., arsenic,
selenium, lead, and other metals). The slag is from an unspecified source in
Asia (MOP, App. K-5, Table 4-1 and generally contains lower but detectable
total metal concentrations than the cement (MOP, App. K-5, Table 5-6).
Testing of the Portland cement shows that it contains Sb, As, Dr, Co, Pb, Tl, V,
and Zn (MOP, App. K-5, Table 5-5; some are quite high, including Zn at 1,010
mg/kg , but no leach testing was performed on the cement or any of the binders.
The results in Table 4-1 (Enviromin, 2017 suggest, based on relative
concentrations in the raw tailings vs 2% and 4% cemented paste tailings, that
the cement + slag could contain Ba, Ca, Cr, Cu, Ni, Pb, Fe, Sr, V, and Zn, but
the results are not definitive. The potential impact to groundwater of
contaminant leaching from the cement and especially the slag has not been
evaluated. Leach testing of the cement any potential binders should be
conducted, and their potential impact to groundwater quality should be
evaluated as part of the Final EIS.

from the consolidated tailing surface to the drainage layer or to the internal sump
as newly deposited tailings set up. Seepage around the tailing (along the
liner/tailing interface) should report directly to the internal basin drain and via the
drain to the seepage reclaim sump from which it is pumped to the PWP. All
seepage from the tailings basin through the tailings mass would be intercepted by
the basin drain system above the liner. The basin drain would convey seepage to
the water reclaim sump and pump system at the north end of the impoundment.
Refer to Consolidated Response PD-2, which discusses that surface placement of
cemented paste tailings shows little oxidation within the massive tailings.
Potential acid runoff is caused by surficial reactions; however, this acidic water
would be contained within the CTF and treated (Enviromin 2017a, Appendix N
of the MOP Application).

General Comments and Need for Additional Testing: A small number of HCTs
were conducted on the four major waste rock types, two of the minor waste
rock units, and the tailings. The HCTs are the only leach tests with usable
results. The SPLP tests produced high pH values, which were attributed to
supersaturation of the confined-headspace samples with carbon dioxide
(Enviromin, 2017, p. 19). Enviromin wisely chose to base their metal mobility
predictions on results from the HCTs and used results from all weeks rather
than using average rates, which is often done as a way to minimize predicted
concentrations.
The HCTs were composed of composites of the waste rock lithologies. I see no
static test results for these composites, and that information must be presented
to aid in interpretation of the HCT results. A table should be created to show
the origins of each HCT, with static test results (ABA, NAG, total metals,
mineralogy). A composite HCT of different parts of the lithologic unit is not a
substitute for conducting multiple tests of different geochemical test units
within a given lithology. In fact, compositing lessens the ability to interpret the
results because it does not supply information that would allow separate
handling of different geochemical test units. The ABA results for the Ynl A
unit is an example of the problem: the ABA results for the 48 different samples
were variable, with a mix of non-PAG, uncertain, and PAG results (see Figure
2). Instead of running one HCT for the unit (the Ynl A HCT was run in 2012
for 88 weeks), different individual samples should have been run, or if
insufficient sample volume was available, compositing should have only been
done with the same ABA result (i.e. composite PAG samples into one HCT,
uncertain into another HCT, and non-PAG into a third HCT). Total metals
concentrations should have also been taken into account in creating the
composites. Although it appears that ICP (total metals results were considered
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Leach testing of cemented paste tailing cylinders already incorporated the cement
and binder (slag) components that would be used in the cemented paste matrix,
therefore accounting for those additives in subsequent modeling. The chemical
compositions of various binders are included in the MOP Application, Appendix
K-5 (Knight Piésold Consulting 2017a), but sole leach testing of the binder
components would not be realistic or representative of the proposed use of those
materials.

Comment noted. Extensive geological and geochemical analyses of rock types
that would be excavated or exposed by the Project were conducted over multiple
years to support the EIS and sufficiently support the assessment as well as
associated mitigation and management strategies. Details of this analysis are
presented in Appendix N (Enviromin 2017a) of the MOP Application (Tintina
2017a) and Section 3.6, Geology and Geochemistry, of the EIS. Further note,
static test results for the subsamples collected for composites, statistical
summaries for thousands of whole rock tests, and the rationale for selecting
subsamples for further testing are described in Appendix D (and subappendices
therein; Enviromin 2017b) to the MOP Application. Some of the specific metals
noted by the commenter (copper, lead, and thallium) were in fact included in
these analyses (see Table B-2 within sub-appendix B of Appendix D to MOP
Application). See Responses to Submittal ID BBC00933, Comment Number 3
and Submittal ID BBC00933, Comment Number 4.
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for some of the early leach tests (possibly only the SPLP tests, although this
isn’t clear , some of the most important metals were not considered, including
copper, lead, and thallium. Because of the merging of waste rock samples into
composites, we don’t have a good idea of the leaching behavior of any of the
waste rock units. Recall that the HCTs are the only tests that can be used to
evaluate the leaching behavior because the SPLP tests failed. The lack of
appropriate numbers and compositing of HCTs is a major issue that needs to be
resolved and will require additional testing.
Waste Rock: Full HCT test results for all samples are included in Enviromin,
2017, Appendix C. The Montana groundwater standard exceedences for the
HCTs are shown in Enviromin (2017; Table 3-6). The most groundwater
exceedences were in the longer 2015 USZ test (for As, Be, Cd, Cu, Pb, Hg, Ni,
Comment noted.
Sr, Tl); this was also the only test that produced acid. Other HCT groundwater
exceedences for other waste rock units included Sb and U; surface water
exceedences included Al, Cd, Cu, Ni, Pb, Se, Tl, and Zn. Test for lithologies
with two HCT samples are discussed below (USZ and Ynl B).
Comment noted. This length of time prior to acidification in the USZ HCT also
USZ: Although two HCTs were run for USZ and Ynl B units (see Table 1 , the
suggests that the host rock has significant buffering capacity, which is also
shorter USZ test was inconclusive and needed to be run for longer. The 2015
observed in background water quality conditions within the carbonate-rich
USZ HCT was run for 73 weeks but didn’t start producing pH values
deposit. The available alkalinity in the rock was only depleted after an extended
consistently below 6 (considered acidic until after week 60; the shorter test was
period of aggressive weathering of crushed rock, which is not reflective of the
only run for 24 weeks and did not produce acid. Selected results for the longer
conditions that would be encountered underground during operations or post2015 USZ HCT are shown in Figure 3. These results show especially high
closure. Oxidation of host rock surfaces would be limited by fracture density,
concentrations for certain metals, including Cu (up to 50 mg/L), Pb (~300 μg/L
reactive surface areas, and the rates of diffusion and subsequent oxygen
, Ni (3.5 mg/L , SO4 (7,000 mg/L , Tl (400 μg/L , and Zn (1.3 mg/L).
consumption. An oxidized rind would develop on host rock surfaces not covered
Concentrations peaked in the first week or two of the test and again after week
by cemented paste backfill, rather than complete acidification of the lithologic
60; pH values were low during both of these periods. The results suggest that
unit, buffered by the aforementioned alkalinity of carbonates. Multiple oxidation
when the sulfide zones become acidic, they will release high concentrations of
scenarios were modeled as sensitivty analyses in Appendix N (Enviromin 2017a)
many metals, metalloids, and sulfate.
of the MOP Application (Tintina 2017a).
Ynl B: For the two Ynl B HCTs, the 2012 test was run for 62 weeks and the
2015 test for 36 weeks. Results from the 2012 test showed neutral pH values
throughout the test. Antimony and selenium concentrations were above
Montana surface water standards in the first few weeks of testing, but other
Comment noted. Further information, like static test results for the subsamples
metal/metalloid concentrations were low (Enviromin, 2017, Figures 3-10a and collected for composites, statistical summaries for thousands of whole rock tests,
b). The shorter 2015 Ynl B HCT also did not produce acid. Antimony
and the rationale for selecting subsamples for further testing are described in
concentrations rose in the early weeks but did not exceed standards; selenium Appendix D (and subappendices therein; Enviromin 2017a) to the MOP
concentrations exceeded surface water quality standards in the early weeks
Application (Tintina 2017a). See responses to Submittal ID BBC00933,
again, and thallium and lead concentrations slightly exceeded surface water
Comment Number 3 and Submittal ID BBC00933, Comment Number 4.
quality standards in the early weeks. No information was provided on the
location of the composited subsamples or the static testing results of either Ynl
B composite sample.
Tailings: HCTs were run for raw tailings, cemented tailings (2% and 4%
Addition of cement to deposited tailings is not intended to serve as the primary
cement added), 4% cemented tailings + waste rock (ROM), and saturated
mitigation and management measure for potential ARD and metal leaching
tailings. In general, metal and sulfate release rates and concentrations were
effects, as seems to be suggested here by the reviewer. A “Summary of CTF
highest for the raw tailings, but results for tailings with 2% cement were similar Design Features and Seepage Analysis during operations and closure” report
after only about four weeks (Enviromin, 2017, Figure 4-1 to 4-7). Results for produced by Geomin (Geomin 2018) states that “Operationally, and in closure,
4% cemented tailings with ROM were mixed, with some leachate
the Cemented Tailings Facility (CTF) has a Foundation Drain System that
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concentrations higher and lower than 4% tailings without ROM.
Cemented tailings are not only used to provide structural support, although this
is stated as the sole purpose in several documents (e.g., Enviromin, 2017, p.
74). For example, the Agency Modified Alternative (AMA would require
backfilling additional mineralized mine workings in the sulfide zones to avoid
groundwater contamination in areas outside these highly mineralized zones
(DEIS, p. ES-6). In addition, the section on increasing the cement content in
tailings in the description of alternatives (DEIS, Chapter 2, p. 2-10 states that
this alternative was evaluated to “further reduce potential ARD and water
quality impacts.” Despite the results described in this section for cemented
tailings, the DEIS states that the cement contents proposed for the surface CTF
(0.5 to 2% and the backfill (4% are sufficient to achieve the necessary strength
and water quality protection (DEIS, p. 2-20). Relying on rapid deposition of
cemented paste tailings in the CTF is not a reliable approach, as discussed in
Zamzow (2019).
Results for selected parameters are shown in Figure 4. The pH values were low
(<6 for all tailings samples except the saturated tailings. Concentrations of As,
Cu, Ni, Pb, and Tl were especially high, as shown in Figure 4. The HCTs for
tailings with 4% cement were cut off at ~20 weeks, but concentrations of many
metals were high near the end of the test and were a proxy for physical
breakdown of the cement (Enviromin, 2017, p. vi). The saturated tailings
generally had the lowest concentrations, but concentrations still exceeded
Montana groundwater or surface water standards, as shown in Figure 4. The
results for the tailings tests suggest that materials with this high of a sulfide
content require multiple mitigation measures to avoid the formation of acid
mine drainage, including submerging below the water table and binding with a
higher percentage of cement. Such a combination has not been tested but
should be for the Final EIS. Separation of pyrite in the flotation circuit and
burying these highly reactive tailings below the water table with cement could
be the only way to avoid severe water quality problems. Pyrite separation was
evaluated and rejected based on costs and space concerns in the underground
mine (DEIS, App. Q, Section 2.3.3 and 2.3.4 and DEIS, App. C). Chambers
(2019 discusses reviving this option in more detail.
The Executive Summary of the DEIS concludes that groundwater quality is
expected to be impacted from underground mine water after mining, but that
adsorption would limit concentrations, and groundwater discharging to Sheep
Creek is not predicted to adversely affect its water quality (DEIS, p. ES-10).
These results are based on water quality modeling presented in Appendix N of
the MOP. Although the modeling has used some good approaches (using a nonproprietary code, PHREEQC, and doing sensitivity analyses with different
fracture densities, etc.), several of the approaches are unsupported and affect
the results.
The modeling for the paste backfill in the underground workings used the
results for diffusion tests conducted on 4% cemented tailings with and without
waste rock (MOP, App. N, p. i). The diffusion tests with 2% cement failed
(Enviromin, 2017, p. 59), so results for the 4% cement binder were the only
ones available. The diffusion tests were only run for ~270 hours (~11 days),
and results had not stabilized for several important parameters, including pH,

transports groundwater from beneath the excavated facility in a drainage
collection system consisting of gravel and perforated pipes in trenches excavated
into bedrock beneath the facility. This water is transferred from the collection
system to a foundation drain pond outside of the CTF and pumped from there to
the Water Treatment Plant (WTP) prior to discharge. By removing water from
beneath the CTF, the foundation drain system prevents the build-up of any
hydrostatic pressure or head beneath the CTF facility’s liner system and therefore
eliminates the risk of upward migration of groundwater through the bottom
HDPE liner of the CTF and any risk of floating the liner during construction.”
That report also describes other CTF design features aimed at reducing risks of
environmental impacts, and describes an investigation completed to evaluate
groundwater below the proposed CTF.
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Short of major failure of the proposed design features, it is unlikely that the CTFimpacted water would cause any significant groundwater contamination. Both the
Proposed Action and Agency Mitigated Alternatives would require the Proponent
to conduct groundwater and surface water monitoring. Similarly, monitoring
during operations would be required to identify potential impacts on water
resources in a timely manner and to trigger implementation of operational
changes and/or mitigation measures (Section 6 of the MOP Application; Tintina
2017a). Monitoring would continue on Sheep Creek downstream of the Project
area and along Coon Creek as described in Section 3.5, Surface Water
Hydrology, of the EIS.
See Consolidated Response PD-2 and Consolidated Response PD-5 for additional
discussion of surface storage of tailings in the CTF and potential for weathering
and oxidation/acid formation.
See Consolidated Response ALT-4 that discusses pyrite separation
(i.e., depyritization) as an alternative that was considered but ultimately rejected
for the Project, both based on environmental concerns as well as technical
feasibility.
As is industry standard practice, the EIS includes quantitative surface water and
groundwater modeling to generate water quality predictions to support the
assessment application and inform mitigation and management strategies (see
Section 3.4.1, Section 3.4.2, Section 3.5.1, and Section 3.5.2 of the EIS). The
predictions and analyses as presented are considered appropriate and sufficient to
support the EIS.
Importantly, note that binder addition is not solely meant to neutralize potential
sulfide oxidation. In order for sulfide oxidation to occur, there must be sufficient
water and oxygen present to react. The cemented tailings cylinders subjected to
HCTs and diffusion tests showed far more disaggregation than what would be
anticipated in a backfilled stope or lift placed within the CTF. During diffusion
testing, the pH dropped from 8.89 to 7.15, and the acidity rose from -1 to
22 mg/L (while alkalinity increased slightly from 7.8 to 9.4 mg/L) in the last two
analyses (Appendix D [Enviromin 2017b] of the MOP Application). Considering
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sulfate, and acidity, especially for cemented tailings without waste rock (MOP,
App. D, Figure 4-1). In addition, the test water was replaced 13 times over the
11-day test (Enviromin, 2017, p. 59) and would not simulate the buildup of
sulfate, which would produce additional cement attack (Zamzow, 2019).

the degree of disaggregation in the unsupported cylinder, this likely overestimates the dissolution/leaching potential of the tailings. This test exposes
additional reactive surface area, overestimating the reaction and acid production
potential of the cemented tailings. The water quality prediction models used the
laboratory data to demonstrate compliance with non-degradation criteria. Like
other HCTs, this is an aggressive treatment of samples (particularly when
cemented tailings cylinders were unsupported/confined), and 11 days of testing
does not correlate directly to an equivalent length of time of field conditions.
Further, the testing methodology for ASTM C1308-08 calls for the solution to be
refreshed to develop a leaching profile, and it is not designed for the cylinder to
stabilize or to reach equilibrium with the test solution. Although this does not
provide constant exposure to sulfate in the leach solution (which would increase
within the solution until reaching an equilibrium point), the use of deionized
water (which is a more aggressive solvent) provides a conservative estimate of
leaching potential, as explained in other responses.

See Consolidated Response PD-2 and Consolidated Response PD-5 for additional
discussion regarding the internal mitigations for the cement and the low
permeability of the laterally supported cemented paste backfill, which would
limit further oxidation and increase sulfate concentrations.
Extensive geological and geochemical analyses of rock types that would be
excavated or exposed by the Project were conducted over multiple years to
support the EIS and sufficiently support the assessment as well as associated
mitigation and management strategies. Addition of cement/binder to tailings is
Modeling of the backfilled tailings used the average of all diffusion test results. not intended to serve as the primary mitigation and management measure for
Results were different for diffusion tests with and without waste rock (ROM). potential ARD and metal leaching effects, as seems to be suggested here by the
reviewer. Further, note that because the 4 percent run-of-mine paste was made
It is unclear why waste rock was added since it is not currently planned to be
added to cemented tailings placed in the underground mine. However, as noted using a blended mixture before waste management decisions were finalized, the
4 percent plus run-of-mine cylinder tested during baseline studies is not
in Appendix A of the DEIS, cemented backfill placed in underground mines
representative of the Proponent’s proposed underground use of cemented paste.
has included waste rock, and its inclusion in the tests suggests that the Black
Butte Project has not ruled out its use. Diffusion cylinders with ROM had lower
pH values, higher sulfate concentrations, and higher acidity. The pH values
Due to the importance of texture in cemented paste stability, and the fact that the
were decreasing and acidity was sharply increasing in the tests without ROM in blending of waste rock into the 4 percent plus run-of-mine cylinder enhanced the
the last hour of testing to be comparable to those in the tests with ROM (MOP, reactivity of the cemented paste by disrupting its otherwise massive character and
App, D, Figure 4-1), but the average of all results were used in modeling.
increasing reactive surface area, the 4 percent plus run-of-mine sample is not
Based on the input values shown in Appendices A and B of Appendix N, the
representative of the Proponent’s final designs for paste placement. These data
results from the diffusion tests without ROM (the ones with higher pH and
were thus not used in any of the modeling and they have been removed from the
lower acidity) were used. This will underestimate potential concentrations for MOP Application discussion to avoid further confusion. The 4 percent with runmost constituents in the underground mine. Results from the diffusion tests
of-mine test results in the Environmental Geochemistry Baseline report
with ROM should also be used as input values in an additional model run.
(Enviromin 2017b) were solely retained for completeness. Note that the chemical
influence of waste rock exposed in the walls of the underground is already
accounted for in the underground mixing models. See Consolidated Response
PD-2 and Consolidated Response PD-5 for additional discussion of tailings
storage and potential for weathering and oxidation/acid formation.
General Comments and Need for Additional Testing: A small number of HCTs Extensive geological and geochemical analyses of rock types that would be
were conducted on the four major waste rock types, two of the minor waste
excavated or exposed by the Project were conducted over multiple years to
rock units, and the tailings. The HCTs are the only leach tests with usable
support the EIS and sufficiently support the assessment as well as associated
results. The SPLP tests produced
mitigation and management strategies. For example, LZ FW analyses included 15
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ABA, 1 asbestos, and 1 HCT analyses; further, 550 samples of this unit were
submitted for whole rock geochemical analysis. Guidance within Maest et al.
2005 suggests a minimum number of samples that should be collected for
geochemical characterization for each rock type during initial sampling. For the
LZ FW lithotype, the estimated mass (35 percent of total) is approximately
247,000 tonnes, which would require a minimum number of 8 to 26 samples. For
example, the number of initial analyses for the LZ FW (550 whole rock and 15
ABA) are within the recommended range in this guidance.
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Detailed discussion about sample representativity and sample subsets that were
used for geochemical testing are found in Appendix D (Enviromin 2017b) of the
MOP Application, sub-appendix B, and includes details about the individual
holes and depth intervals that were sampled. See Responses to Submittal ID
BBC00933, Comment Number 3 and Submittal ID BBC00933, Comment
Number 4.
In developing its MOP Application (see Section 7.3.3.9 of the MOP Application;
Tintina 2017a), the Proponent considered high pressure washing of the mine
walls to remove stored oxidation products and the placement of shotcrete on
high-sulfide zones in the workings to cover and immobilize oxidation products. It
is important to note that post-closure models predict non-degradation
groundwater criteria would be achieved without either of these measures.
However, high pressure washing of the mine walls to remove stored oxidation
products and the placement of shotcrete on high-sulfide zones in the workings
may optimize the closure process. Implementation of one or both of these
measures may allow the Proponent to conduct fewer rinsing cycles of the mine
Upon closure, Tintina proposes to flood the underground workings with treated workings. The MOP Application proposes testing the high pressure washing and
water to flush out the stored oxidation products (MOP, App. N, p. 35).
shotcrete strategies in localized individual heading scale once mining has begun
Enviromin conducted a simple analysis in Appendix N of MOP App. N using in the USZ. If the Proponent decides it wishes to implement the high pressure
results from HCTs and estimated that three to six rinses would remove the
washing and/or shotcrete strategies based on testing results, the Proponent would
oxidation products from the workings. The rinsing with RO-treated water is not be required to request a modification of its permit and DEQ would conduct the
included in the closure water quality model (MOP, App. N, p. 35). The rinsing appropriate level of environmental review.
would release high concentrations of sulfate, metals, and other contaminants
from the underground workings, and the abundant faults and fractures (from
Early in closure, the Proponent has committed to treating water from the
blasting and natural sources guarantees that Tintina will not be able to capture underground mine until water quality meets non-degradation criteria for
all the highly contaminated flushed water. A more protective alternative, which groundwater with respect to premining background chemistry. Specifically, the
was not evaluated, would be to shotcrete all PAG underground workings
Proponent plans to flood portions of the workings with an initial rinse of
shortly after extracting the ore or waste rock to avoid formation of the highly unbuffered RO permeate while pumping to remove the solute-affected water for
soluble secondary salts in the first place.
treatment. This injection and withdrawal of unbuffered and then buffered RO
permeate would initially rinse the lower Ynl B decline between the VVF and the
lower USZ. A hydraulic plug would then be placed below the USZ, to isolate it
for rinsing. In subsequent rinses, the RO permeate would be buffered and
ultimately the injection rate would be reduced relative to groundwater inflow so
that groundwater replaces the injected water as rinsing is completed.
As the mine workings are flooded with unbuffered RO permeate, limiting the
availability of oxygen and reducing sulfide oxidation, accumulated oxidation
products would be aggressively dissolved and rinsed from exposed surfaces. Salt
accumulation on bedrock surfaces—the result of direct reaction of wall rock with
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oxygen under humid operational conditions, as well as the evaporation of water at
the wall interface—are expected to include oxide, hydroxide, and sulfate
minerals. These minerals are likely to have variable solubility. Sulfates (e.g.,
alunite, jarosite, gypsum) are likely to be more soluble than iron oxides or barite,
for example. Soluble salts would dissolve into the RO permeate that would be
pumped through the workings; the most soluble minerals would dissolve rapidly,
while others would dissolve more slowly, if at all. Initially, elevated
concentrations are thus expected to decline with rinsing, ultimately achieving a
steady state concentration based on equilibrium with bedrock.
As the closure process continues, RO permeate would be buffered and then
pumping rates would be adjusted so that groundwater infiltration would replace
flooding with buffered RO permeate. Once the injection of RO permeate has
ended, all subsequent inflow would be suboxic groundwater, which would react
with rinsed bedrock surfaces and exposed paste backfill. The reaction of
groundwater with bedrock (as represented by monitored groundwater and
exposed paste backfill under sub-oxic conditions based on saturated diffusion
tests) is the basis for long-term post-closure predictions addressed in the water
quality model in Section 4.3.2 of Appendix N (Enviromin 2017a).

BBC00933
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Importantly, only upon confirmation that the quality of contact groundwater
meets the proposed groundwater non-degradation criteria, the contact water
would no longer be pumped and treated, and the WTP would shut down as part of
the post-closure phase (Hydrometrics, Inc. 2016b). As long as a cone of
depression of groundwater surrounds the mine void, all groundwater would flow
from surrounding faults and fractures into the void, where impacted water can be
recovered and pumped from sumps up to the surface for treatment. See
Consolidated Response WAT-3 for information about the extent of fractures
resulting from blasting in the underground mine.
See Appendix N (Enviromin 2017a) of the MOP Application, sub-appendix F:
“At closure, the water table will rebound to the pre-mining level. Any solutes
stored in the mined out workings will dissolve into groundwater and be collected
for treatment during the initial flooding of the mine at closure. Under steady state,
post-closure groundwater flow and chemistry conditions, the submerged wall
rock will be exposed to reduced groundwater typical of the natural background
environment. Sulfide oxidation and associated metal release from exposed rock in
the mine back will drop to low levels. We assume groundwater flowing through
Finally, the assumption that constituents will adsorb to sulfide minerals was not remaining voids between the paste backfill and the back will continue to acquire
well supported and is unusual. Results should be presented with and without
solutes from the exposed paste surface and react with the fractured bedrock
this assumption.
surface. At closure, pyrite within the relatively high-surface-area zone around the
workings will be stable under reducing conditions.
Pyrite is known to adsorb a variety of metals common to mining environments,
including Pb, Hg, Cu, Cd, Cr, and As (Doyle et al. 2004; Borah and Senapati
2006; Oxverdi and Erdem 2006). In fact, pyrite has been proposed for use in
reactive barrier technology to remove metals from contaminated groundwater
(Brown et al. 1979). Of these metals, only Cd and Hg were predicted in postclosure groundwater. We therefore calculated the capacity for their sorption to
pyrite in the USZ using this analytical model. Using the USZ pyrite concentration
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(46 wt%) reported by CAMP, and surface area-adjusted isotherm data for
comparable pH and metal concentrations (Borah and Senapati (2006) for Cd, and
Bower et al. (2008) for Hg), we estimate that Hg will be completely removed via
sorption to pyrite, with an attenuation capacity of over 20 thousand years.
Likewise, we estimate that capacity exists for Cd will be completely attenuated
within the bedrock fracture zone for millions of years.
The concentration of metals used in these calculations are scaled, from surface
area and water flux rates typical of the laboratory diffusion tests to conditions
relevant to the post-closure mine setting. The concentrations measured in
diffusion tests are scaled up due to the increased paste backfill surface area and
reduced flow of groundwater post-closure.
These calculations conservatively rely on constant, long-term release of metals by
paste backfill (which are likely to decline over time) and rates published for
experiments that were conducted at higher concentrations of Cd and Hg. Data are
not available for experiments conducted at lower concentrations, because Cd and
Hg removal efficiency is 100 percent and therefore, lower metal concentrations
are not quantifiable in solution.”
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The DEIS states that another alternative to using Ynl Ex and Tgd would be to
use undefined “development mining waste rock” as bedding material for the
basal layer of the CTF drain system (DEIS, p. 2-11). No leach testing of this
undefined material is presented in the DEIS or the MOP.
No failure scenarios were examined for leaching of contaminants from
construction fill, and modeling of potential leachate from the impoundment
foundations is not included in the Water Quality Modeling Report (App. N of
the MOP). Additional leach testing (ideally HCTs) of the Ynl Ex unit should be
performed that separate the unit into PAG and uncertain samples.

Importantly, only upon confirmation that the quality of contact groundwater
meets the proposed groundwater non-degradation criteria, the contact water
would no longer be pumped and treated, and the WTP would shut down as part of
the post-closure phase (Hydrometrics, Inc. 2016b). As long as a cone of
depression of groundwater surrounds the mine void, all groundwater would flow
from surrounding faults and fractures into the void, where affected water can be
recovered and pumped from sumps up to the surface for treatment.
The EIS text has been clarified. The Draft EIS stated: “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.”
The last sentence was not correct, as the discussion of using mine waste rock on
top of the liner (internally in the CTF) is not an alternative to the material for the
basal layer under the CTF liners.
Also note, as described in the MOP Application, Section 3.4.2.1 (Tintina 2017a):
“Durable, weathered to fresh granodiorite bedrock excavated from the CTF and
PWP basins will be used for liner sub-grade bedding material below all of the
lined facilities.”
Further, as stated in Table 3-14b of the MOP Application, sub-grade bedding
material placed above the liner (44,000 m3) in the basin drain of the CTF has
been identified as Tgd; however, the Proponent may alternatively use Ynl Ex or
preproduction waste rock (these alternatives have been added as a new note under
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Table 3-14b). The sub-grade bedding layers underlying the CTF HDPE liner and
underlying the PWP liner would consist of crushed and screened granodiorite
bedrock excavated from the CTF and PWP excavation footprints as shown in
Table 3-14b.
See consolidated Response PD-3 for additional discussion regarding evaluation
of failure scenarios. Reasonably foreseeable and/or potential environmental
consequences and effects due to the Project have been analyzed in the EIS.
Appendix R of the MOP Application (Geomin Resources, Inc. 2015) describes
the failure analysis of Project facilities and processes.
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The potential for seepage through embankments was described in Section 4.3.3.1
of the MOP Application (Tintina 2017a), “The HELP model estimates very low
percolation rates through the CTF, WRS, PWP, and CWP embankments and the
mill and WRS pads. Predicted values range from 0.01 to 0.11 gpm (0.03 to 0.42
Lpm) for the different facilities. The highest modeled percolation rate results of
0.11 gpm (0.42 Lpm) were for the CTF and the mill pad embankments whereas
the lowest modeled percolation rate (0.009 gpm; 0.034 L/min.) is associated with
the CWP embankment (2017c). The modeled percolation rate associated with the
PWP embankment is 0.07 gpm (0.27 Lpm). When the modeled percolation
results for each facility are reported as a flow per unit area (gpm/square foot),
they range from 2 x 10-6 to 3 x 10-6 gpm/ft2. These very low modeled
embankment seepage percolation rates indicates that embankment seepage will
not significantly impact the regional groundwater system. There is therefore no
need for the embankment seepage to be considered further as it is a non-issue.”
See additional information provided in response to Submittal ID BBC00933,
Comment Number 17.
Section 3.6 of the EIS summarizes key information regarding the geology and
geochemistry assessment, approaches used by DEQ in analyzing potential
impacts, and the environmental consequences of the proposed Project. Extensive
geological and geochemical analyses were conducted over multiple years to
support the EIS and sufficiently support the assessment application as well as
To improve the transparency and clarity in the Final EIS, the following
associated mitigation and management strategies; this information is described in
additions are recommended:
detail in Appendix D (Enviromin 2017b), Appendix N (Enviromin 2017a), and
• Plots of HCT results for all samples in an appendix to Enviromin, 2017
Appendix M (Hydrometrics, Inc. 2016a) of the MOP Application, and sub• Location of ABA, HCT samples relative to stratigraphic column or a crossappendices. For example, LZ FW analyses included 15 ABA, 1 asbestos, and
section showing geologic units
• Description of the basis for selecting subsamples for the HCTs (more detail 1 HCT analyses; further, 550 samples of this unit were submitted for whole rock
geochemical analysis. Guidance within Maest et al. 2005 suggests a minimum
on how the HCTs were composited
number of samples that should be collected for geochemical characterization for
• ABA, NAG, total metals results for composited HCTs (all are composited,
each rock type during initial sampling. For the LZ FW lithotype, the estimated
and no static test results are provided
• Improve the subheading for USZ/UCZ in Appendix B of MOP Appendix N mass (35 percent of total) is approximately 247,000 tonnes, which would require
(Water Quality Modeling to allow the reader to see that results this unit for all a minimum number of 8 to 26 samples. For example, the number of initial
weeks are limited to week 54 of the HCT, and state this in the associated text in analyses for the LZ FW (550 whole rock and 15 ABA) are within the
the main document.
recommended range in this guidance.
Much of the additional details requested by the reviewer are included in
Appendix D of the MOP Application (and sub-appendices therein). See also
responses to Submittal ID BBC00933, Comment Numbers 3 and 4.
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Leach testing of cemented paste tailings cylinders already incorporated the
cement and binder (slag) components that would be used in the cemented paste
matrix, therefore accounting for those additives in subsequent modeling. The
chemical compositions of various binders are included in Appendix K-5 (Knight
Piésold Consulting 2017a) of the MOP Application (Tintina 2017a), but sole
leach testing of the binder components would not be realistic or representative of
the proposed use of those materials.
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The potential impact to groundwater of contaminant leaching from the cement
The CTF design includes seepage mitigation measures to prevent effects of metal
and especially the slag has not been evaluated. Leach testing of the cement and
leaching sourced in the cement, slag, and tailings, on groundwater quality. These
any potential binders should be conducted, and their potential impact to
features are described in EIS Section 3.4 (Groundwater Hydrology), along with
groundwater quality should be evaluated as part of the Final EIS.
an assessment of impacts of the CTF on groundwater quality. A detailed
hydrogeological investigation of the CTF is presented in EIS Section 3.4.1.6.

Email

The lack of appropriate numbers and compositing of HCTs is a major issue that
needs to be resolved and will require additional testing. Additional HCTs
should be conducted on materials that do not compost across so many types of
mineralization within a waste rock or construction fill unit. A table should be
created to show the origins of each HCT, with static test results (ABA, NAG,
total metals, mineralogy).

Email

Some of the assumptions used in water quality modeling will markedly
underestimate predicted concentrations of mine contaminants, including: using
the results from diffusion tests without waste rock; using results for the shorter
USZ test that did not produce acid; excluding exceedences for Pb, Ni, and Tl in
the early weeks of the shorter USZ test; and only using week 54 results for the
longer USZ test results. Additional water quality modeling runs should be done
to evaluate the effect of these approaches that will underestimate predicted
concentrations. In addition, results should be presented without adsorption onto
sulfide minerals. The basis for this assumption is not convincing.

The Proposed Action and AMA would require establishment of an adequate
groundwater monitoring network, plans for remedial action, and triggers to
initiate such action in the unlikely event of a contaminant release from such a
facility. The Proposed Action and AMA require the Proponent to conduct
groundwater and surface water monitoring.
Section 3.6 of the EIS summarizes key information regarding the geology and
geochemistry assessment, the approaches used by DEQ in analyzing potential
impacts, and the environmental consequences of the proposed Project. Extensive
geological and geochemical analyses were conducted over multiple years to
support the EIS and sufficiently support the assessment application as well as
associated mitigation and management strategies; this information is described in
detail in Appendix D (Enviromin 2017b) and Appendix M (Hydrometrics, Inc.
2016a) of the MOP Application, and sub-appendices. See also responses to
Submittal ID BBC00933, Comment Numbers 3 and 4.
As is industry standard practice, the EIS includes extensive geological and
geochemical studies as well as quantitative surface water and groundwater
modeling to generate predictions to support the assessment application and to
inform mitigation and management strategies (see Section 3.4.1, Section 3.4.2,
Section 3.5.1, and Section 3.5.2 of the EIS). The predictions and analyses as
presented are considered appropriate and sufficient to support the EIS and the
proposed mitigation measures are sufficient for handling water during operations
and closure. Further, note the test materials that included waste rock in the
tailings matrix (4 percent binder + run-of-mine) are not representative of
conditions proposed in the Project. The shorter (2012) USZ test is more
representative of the zones that would have been encountered by the initial
decline (through the unit overlying the ore zone), while the 2015 USZ test used
material more representative of the expanded mine plan and the lithology that
would be encountered.
Both USZ tests were used to represent different zones/flow contributions to the
geochemical model. The data tables in Appendix N (Enviromin 2017a; subappendix A) of the MOP Application indicate that the 2012 HCT model input
data included Pb, NI, and Tl for weeks 1 through 4 and all weeks. Further,
Appendix N, Section 4.2.2 states: “We used an average of HCT data for weeks 1-
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4. Due to the initially high solute release rate in weeks 1 and 2 of most HCT data,
data from weeks 1-4 represents a reasonable, relatively conservative approach to
modeling inputs because early solute release rates are often the high relative to
subsequent weeks. To address model sensitivity to this approach, an average of
all weeks (available at the time the modeling was conducted) was also used as a
sensitivity analysis for the UG [underground workings] model.”
The CTF and PWP designs include collection of runoff into sumps and its
conveyance to the WTP. The designs would include sump and conveyance
(piping) sized using 1:100 year, 24-hour precipitation events, as specified in the
Design Basis document (Appendix C of the Tailings Storage Facility Design
Report [Knight Piésold 2017a]). This is a standard conservative approach used to
Because of the identified high risk, a modeling scenario should be completed ensure water management aspects of surface facilities are designed with the
for the Final EIS that examines overtopping and leakage without capture for the capacity to manage the water that may accumulate in response to large storms.
CTF and the PWP facilities. The scenario would assume leakage of PWP and See further discussion in Consolidated Responses PD-1 and PD-3.
CTP water with the concentrations in Table 2 and predict the resulting effects
on groundwater and surface water quality. This scenario is needed to examine The CTF and PWP are designed as lined facilities with seepage collection
potential impacts to groundwater and surface water.
systems (discussed in Section 3.4.3.2, subsection Surface Facilities, of the EIS).
These designs are expected to reduce seepage escaping into the natural
environment to negligible levels, which is the basis for the determination in the
EIS (Section 3.4.3.4, Summary) that these facilities are unlikely to affect
groundwater quality. Further discussion regarding liner performance is included
in Consolidated Response PD-4.
Based on our own analysis and our consultants’ critiques of the DEIS, we
The plugs would slow down, not prevent, the post-mine contact groundwater
believe the Black Butte Copper Project poses serious risks to water quality in from migrating to surficial environments.
Sheep Creek, the single most important rainbow trout spawning tributary in the
Smith River system, and the Smith River itself, which is located approximately The alternative groundwater model presented by Tom Myers (Myers 2019a and
19 miles downstream from the proposed mine site. Both Tintina and the DEQ 2019b) does not prove that the Proponent or DEQ have underestimated how
much groundwater would flow into the proposed mine; rather it only shows that a
underestimated how much groundwater connected to the Smith River
model that includes different assumptions (which are not supported by the siteheadwaters likely will flow into the mine and have to be treated for toxic
specific tests that have been completed about bedrock hydraulic properties)
contamination before being pumped back into the ground.
would produce different predictions—see Consolidated Response WAT-1.
In her critique of the DEIS, geochemist Ann Maest of Buka Environmental
stated the following about the proposed mine’s likely impacts to water quality:
“Leaching of the sulfide-rich zones after extraction is the most important water It is correct to state that the proposed addition of cement to the paste tailings
quality concern for the project. The geochemical testing results discussed in the would only temporarily limit the formation of acidity. As explained in the EIS,
following section indicate that the tailings, ore, and portions of the waste rock the cement is only intended to have short-term benefits (minimizing production
will produce poor water quality and that cementation of the tailings as proposed of dust and acid on the CTF surface until the next layer of paste tailings is
will only temporarily stall the production of acid mine drainage.”
deposited over the surface in a few weeks’ time). However, other factors are key
In her critique of the DEIS, environmental geochemist Kendra Zamzow of the to the predictions that water quality impacts would be limited and localized.
Center for Science in Public Participation states the following regarding the
Specifically, the permeability of paste tailings, whether or not cement is added, is
proposed mine’s likely impacts to water quality:
extremely low, and minimal quantities of water would move through the material.
“However, any water that is present within the proposed project area would be Diffusion of oxygen into the cemented paste tailings mass would also be very
dramatically altered by surface and underground mining activities, including
limited due to the material’s low permeability. As a result, surficial reactions may
occur, but the majority of the tailings mass would not be subjected to oxidation
the extensive use of nitrate-laden explosives. Also, much of the ore body
(or the release of acid or metals). Surficial oxidation would also be limited to
contains sulfide ores, which would likely produce highly-acidic hydrogen
short periods within the CTF, due to the placement of additional tailings. Also in
sulfide when exposed to water and oxygen within the underground workings
and when it is deposited on the surface. This acid would dissolve heavy metals the underground mine, the majority of exposed bedrock and previously backfilled
from the exposed ore (i.e., cadmium, copper, lead and zinc), which are toxic to surfaces would be covered by paste tailings backfill within months of excavation,
aquatic life. In theory, the toxic and nitrate-laden waste water would be pumped greatly limiting their exposure to moisture and oxygen, and thus the period during

8-213

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

BBC00884

HC_043_Jim
Steitz_U

February 2020

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

6

3

Scott Bosse

Jim Steitz

American Rivers

Source

Comment

Response

to a reverse osmosis treatment plant before eventually being discharged to the
alluvium of Sheep Creek, but this tidy expectation assumes that 100% of the
wastewater generated at the mine site would be captured and treated. However,
underground workings are rarely, if ever, closed and impervious systems.
Constant blasting causes fractures to happen in the bedrock that surrounds the
ore body, which often allows acidic, untreated wastewater to eventually seep
into local groundwater and then to surface waters. To suggest that fractures to
bedrock, leading to contamination of groundwater wouldn’t occur is being
overly optimistic at best. It is also very optimistic to assume that no surface
runoff would ever occur from the proposed mine site. Because of climate
change, the frequency and intensity of largely unprecedented precipitation
events will continue to increase in the future. The question is not whether any
contamination to the surface waters of Sheep Creek would occur from the
activities of the proposed mine, but rather how soon and how much.
The bold predictions that “The quality of groundwater reporting to Sheep Creek
would be the same if not better than baseline conditions” and that “no changes
to surface water quality are expected” are very likely untrue and are highly
unsubstantiated statements to make in an EIS for any proposed mine.
Zamzow goes on to state:
“Since Tintina is not proposing to treat any water originating from the proposed
project area after closure, it is very likely that Sheep Creek and the Smith River
would be faced with perpetual water quality contamination problems or, more
likely, that the State of Montana would be faced with perpetual waste treatment
costs.”

which sulfide oxidation may occur. Specific case studies for the use of cemented
tailings for surface and underground tailings placement are provided in
Consolidated Response PD-2.

Finally, in order to ensure that water quality impacts do not occur after the
mine is closed, Myers states that Tintina should be required to prevent any
discharge of underground water to surface water by having the company plug
Hard Copy
the mine and collect any water that could discharge. He also recommends that
Letter
Tintina be required to “monitor surface water and shallow groundwater in
perpetuity and develop mitigation plans if it becomes apparent that
groundwater is reaching surface water.”

During the phase of mine dewatering, until final closure, a cone of depression in
the groundwater would be maintained surrounding the underground workings.
Under these conditions, all groundwater near the mine voids would flow toward
the mine. As such, 100 percent capture of mine-influenced water during this
period is a reasonable assumption. The Proponent has proposed that this cone of
depression surrounding the mine void would be maintained after the mining
operations are completed, and water would continue to be treated and pumped
from the mine until water quality in these areas approaches baseline conditions
and is within non-degradation criteria.
Once these areas are flooded, sulfide oxidation and associated acid production
would essentially cease. It is important to recognize that this Project is different
than the majority of underground mines, which historically have not been closed
in such a way that all underground voids within areas of reactive bedrock are
filled with very low permeability material and the groundwater table is fully
restored to pre-mining conditions. Most underground mines historically were
developed via tunnels having surface openings below the regional groundwater
table, resulting in perpetual drainage of groundwater to the surface via these
openings, which results in perpetual lowering of the groundwater table and
continued exposure of sulfide minerals within the open workings underground to
oxidation.
The Proponent has proposed to plug the mine workings in multiple locations and
also to backfill the majority of the mining stopes with paste tailings, which would
greatly restrict flow of groundwater through these areas. In addition, the AMA
requires additional paste backfill of all remaining mine openings within the zones
where sulfide bedrock occurs. Further, all accesses into the mine (the tunnel,
decline, and ventilation raises) would have only openings that are higher in
elevation than the groundwater table. As a result, when the water table has fully
rebounded (returned to baseline conditions), all the openings would still be above
the water table and no water would flow out of these openings, even if they were
not plugged as is proposed. Treatment of water from the underground mine
would likely occur late in the closure phase.

Upon confirmation that the quality of contact groundwater meets the proposed
groundwater non-degradation criteria, the contact water would no longer be
pumped and treated, and the WTP would shut down as part of the post-closure
phase (Hydrometrics, Inc. 2016b). The Proponent proposes to implement a longterm groundwater and surface water monitoring plan (Tintina 2017a). Impacts on
groundwater and surface water resources are not predicted. To confirm this
prediction, the Proposed Action and AMA require the Proponent to conduct
groundwater and surface water monitoring.
Both Sandfire and Montana DEQ have grossly understated the volume of
The mine hydrogeological model was developed based on years of on-site
Hard Copy
groundwater associated with the Smith River headwaters would be divetied into research, including well drilling and aquifer testing, examination of drill core
Letter
the mine cavity, absorbing heavy metal and acids. The aboveground wastes will from exploration drilling, and geologic mapping; the model provides a reasonable
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remain acutely hazardous to these high-elevation streams for decades to come,
well after the management and shareholders of Sandfire have lost interest in the
area. These watersheds are very weakly buffered and cannot absorb the acidity
produced by colossal quantities of mine tailings, which are bound to eventually
leak, no manner the promises made about this experimental cement
containment system.

estimate of groundwater inflows. Importantly, there is no direct hydrogeologic
connection between groundwater in the Project area and the Smith River or its
alluvium. Refer to Consolidated Response WAT-1 and Consolidated Response
CUM-3.

Refer to Consolidated Response PD-2 for additional discussion regarding
examples of proposed technology for the Project as well as Consolidated
Response PD-3 regarding failure scenarios and catastrophic events.
A summary of the CTF Design Features and Seepage Analysis during Operations
and Closure report produced by Geomin (Geomin 2018) provides that
“Operationally, and in closure, the CTF has a Foundation Drain System that
transports groundwater from beneath the excavated facility in in a drainage
collection system consisting of gravel and perforated pipes in trenches excavated
into bedrock beneath the facility. This water is transferred from the collection
system to a foundation drain pond outside of the CTF and pumped from there to
the WTP prior to discharge. By removing water from beneath the CTF, the
foundation drain system prevents the build-up of any hydrostatic pressure or head
beneath the CTF facility’s liner system and therefore eliminates the risk of
upward migration of groundwater through the bottom HDPE liner of the CTF and
any risk of floating the liner during construction.”

HC_044_William
3
Adams_U

William Adams

2 The Black Butte Project presents a significant long-term risk to water quality
because the mine waste must be isolated from air and water in perpetuity to
prevent the formation of acid mine drainage. Yet, the proposed cement tailings
facility is new technology that is entirely untested. The DEIS fails to take a
Hard Copy
hard look at the potential for operational failures.
Letter
3 The DEIS grossly underestimates how much groundwater connected to the
Smith River headwaters could flow into the underground tunnels, resulting in
impacts to the overlying streams and wetlands that rely on groundwater for a
portion of their flows.

That report also describes other CTF design features aimed at reducing risks of
environmental impacts, and describes an investigation completed to evaluate
groundwater below the proposed CTF. See Section 3.5.3.2 of the EIS for a
description of the impacts from the CTF. Short of major failure of the proposed
design features, it is highly unlikely that the CTF-impacted water would cause
any significant groundwater contamination. Monitoring would continue on Sheep
Creek downstream of the Project boundary and along Coon Creek as described in
Section 3.5 of the Draft EIS. See Consolidated Response ALT-2.
The mine hydrogeological model was developed based on years of on-site
research, including well drilling and aquifer testing, examination of drill core
from exploration drilling, and geologic mapping. The model does not
substantially underestimate groundwater inflows, especially to such a degree that
the Smith River would be affected. Importantly, there is no direct hydrogeologic
connection between groundwater in the Project area and the Smith River or its
alluvium. Refer to Consolidated Response WAT-1 and Consolidated Response
CUM-3.
No long-term impacts on water quality are expected, as evaluated by quantitative
groundwater and surface water models developed for the Project and in light of
planned mitigation measures. Impacts on groundwater and surface water
resources are not predicted. To confirm this prediction, the Proposed Action and
AMA require the Proponent to conduct groundwater and surface water
monitoring.

February 2020
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3
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email
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email
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1
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2
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The DEIS does not sufficiently account for possible dewatering, pollutants
moving through groundwater to surface waters and wetland disturbances. The
Smith River Drainage should have a proper accounting and planning for the
worst-case-scenario; a real possibility associated with mining.
The company and DEQ haven’t properly considered how to keep
contamination from mine waste out of groundwater and surface water that will
flow into the Smith River system. They also have failed to evaluate the high
likelihood that wastes from this mine will create acid mine drainage laden with
arsenic and other mine contaminants. This must be evaluated in the DEIS.
Potential Pollutants- The DEIS does not sufficiently account for how pollutants
might travel as water used in the mine operation is pumped back into the
groundwater.
I would again like to submit the attached resolutions and proclamations from
the cities of Helena, Missoula and Bozeman from 2016 and 2017. These
resolutions and proclamations support the Smith River and express concerns
over proposed mining activities that may adversely impact the health of Sheep
Creek, the Smith River and the economic benefits they provide to each city.
Proposed water usage, treatment, and disposal are well engineered and vetted
and pose little, if any, impact to groundwater (3.4 - 3.4.64 or surface water (3.5
- 3.5.38). However, the 0.09 mg/L - non-degradation for total nitrogen in Sheep
Creek (3.4-48) appears to be exceeding low and appears unnecessary. This
should be revised to a more reasonable standard.
The DEIS should include a discussion on how the Black Butte Copper Project
might adversely impact water quality and ORVs on these two Wild and Scenic
eligible waterways, especially if acid mine drainage and other pollutants enter
Sheep Creek.
The issue is that the majority of the streams, wetlands and waterbodies in
Montana a season/intermittent, the proposed Black Butte Copper Mine area is
no exception. There is a high likelihood that many, if not all of the intermittent
streams and seasonal wetlands that are located within and downstream of the
proposed project site will lose federal protection under the CWA as a result of
this WOTUS Rule revision. This is a significant change to the assumptions that
DEQ’s evaluation was based on and was not considered in the Draft EIS.

See Section 3.4.1, Section 3.4.2, Section 3.5.1 and Section 3.5.2 of the EIS. Also
refer to Consolidated Response CUM-3, which discusses why impacts on the
Smith River are highly unlikely.
See Section 3.4.1, Section 3.4.2, Section 3.5.1 and Section 3.5.2 of the EIS. Also
refer to Consolidated Response CUM-3, which discusses why impacts on the
Smith River are highly unlikely.
See Consolidated Response WAT-2 regarding impacts on surface water
resources.

Comment noted.

The non-degradation criteria for total nitrogen was calculated in the MPDES
permit (Hydrometrics, Inc. 2018a; Tintina 2018a) as required by established rules
and policy.
Section 3.5, Surface Water, of the EIS explains that impacts on surface water
quality in Sheep Creek are expected to be minor. Therefore, potential impacts on
water quality in the Smith River would be negligible. See Consolidated
Responses WAT-1, WAT-2, and CUM-3.
While the wetlands may lose Federal protection, the Montana Water Quality Act
would still protect intermittent streams. While the proposed Project would impact
0.8 acre of jurisdictional wetlands, the U.S. Army Corp of Engineers has
approved a mitigation plan to address this loss of wetlands.

Several samples of VVF material were tested with permeameter tests in the
laboratory. Site-specific data indicate that groundwater inflows to the Johnny Lee
In summary, it appears that the DEIS reached a conclusion of only minor water Deposit LCZ would be low. In case higher inflows occur, adaptive management
strategies such as grouting and reserve water treatment capacities are proposed.
quality impacts based on the assumption of VVF impermeability. VVF
impermeability was not established through testing, and the groundwater model Proposed adit plugs near the VVF would limit groundwater flow through this
was unsatisfactorily calibrated in the LCZ. Additional investigation must be
zone at closure, and the Agency Mitigated Alternative further minimizes the
done to examine water quality impacts in the lower mine works.
potential for post-closure flow from this area by completely filling all mine voids
in the LCZ with paste tailings. Also see Consolidated Response WAT-1, which
provides a discussion of the model calibration and its predictive capacity.
The current DEIS is inadequate and must be rewritten to honestly address full
risks. Please remember this project threatens the Smith River the single most
Comment noted.
important recreation river in Montana.
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HC_036

4

Shelley Liknes

The Draft EIS does not provide sufficient information for commenters to
determine what the definition is for the estimated average baseflow for Sheep
Creek; this needs to be disclosed in a supplemental analysis prior to further
Hard Copy
permitting actions by DEQ. Please provide mean daily or monthly flows and
Fopp Family Trust
Letter
the range of flows for the period of record at Sheep Creek Site SW-1 for low
flow periods furing the summer and early fall or at other downstream gage sites
that would be affected by the proposed project.

HC_036

5

Shelley Liknes

Fopp Family Trust

HC_030

13

Curtis G.
Thompson

Hard Copy
Letter

HC_030

14

Curtis G.
Thompson

Hard Copy
Letter

HC_026

2

Mark Canfield

Hard Copy
Letter

HC_026

3

Mark Canfield

Hard Copy
Letter

February 2020

Hard Copy
Letter

As described in Section 3.5.1 of the EIS, surface water quantity data were
collected from May 2011 through December 2017 and are continuing. Monthly
flow measurements and automated gaging stations on Sheep Creek provide
detailed seasonal baseline data. Average base flows for Sheep Creek (SW-1) were
determined from the data collected between 2011 and 2017. Additional low flow
statistics (7Q10 and 14Q5) for the proposed discharge point on Sheep Creek (less
than 2 miles upstream of SW-1) were calculated (Section 3.5.2 of the EIS).
The contribution of flow from Sheep Creek to the Smith River ranges from
As a trustee for the Fopp Family Trust, I have observed that in recent years our approximately 30 percent during the base flow periods to 4 percent during high
surface water right on the Smith River has seen an increase in the frequency of flow periods. The potential Project impacts on water quantity in Sheep Creek are
senior water right holders making a call. This is likely affected by changes in expected to be minor (2 percent reduction in base flow). This does not account
irrigation methods and assoicated changes in water consumption rates and
for flow augmentation from the NCWR that would be required under the water
temporal early season/late season flows. The DEIS needs to address the
rights authorizations. Therefore, the reduction in base flow in Sheep Creek would
proposed project effects along with the cumulative effects to the reach of the
be less than 2 percent. Therefore, the potential impact on water quantity in the
Smith River downstream of Sheep Creek and Tenderfoot Creek from past
Smith River would be insignificant. Also see Consolidated Responses WAT-1,
changes in the Upper Smith basin water uses on late season flows.
WAT-2, and WAT-4, all providing a discussion of potential effects on
groundwater and surface water flow.
The course of subsettanean water flow is not definitively known. At best, it is
The EIS analysis indicates that any significant transport of contaminants to
known that it flows downgrade. Accordingly, the locations where water
surface waters around the Project area is unlikely. Under the Proposed Action and
emerges which is toxic or polluted are diverse and not precisely identified.
AMA, the Proponent would be required to conduct monitoring of Sheep Creek
Monitoring for seepage of toxins must be conducted at numerous locations
downstream of the Project area and along Coon Creek, as described in Section
along the adjacent and downgradient water ways. If not, impacted water may
3.5 of the EIS.
emerge below the monitoring sites and go undetected.
Monitoring of downgradient water must be performed by an independent
entity. Placing trust in the mining company or any of its affiliates or
subcontractors is no assurance of accurate reporting. The company has a
finanacial incentive to either fail to report or inaccurately report test results
DEQ will conduct verification sampling at key monitoring locations to confirm
monitoring water quality. Moreover, the lack of relability of mining companies that water chemistry is consistent with that reported.
to perform necessary tasks to assure minimal environmental impacts is well
established. The draft EIS is deficient in that it does not contain or require
comprehensive and independent monitoring of water quality.
Associated, and very much a critical ‘indicator’ of insufficient data being
developed and/or put forward within the EIS, is the *volume of water to be
potentially used for the volumes of extractants and copper-rich concentratates
estimated to be produced, daily. Much of this lead-in data is found within
Section 5.2 proposed action, including the several formats of ‘water’
involvement else where noted, and from all of my experience - which includes Thank you for your comment.
my probably presence in Brisbane, AZ, by the time you receive these
comments, having been asked to give a “second opinion” on a future watervolume issue developing in the large scale Copper mike there - it appears to me
that the estimated volumes of water to be required for this project and its scope
are not even half of what I would consider to be even a low-ball estimate.
The sensitivity of Sheep Creek, merely unto itself, is somewhat misjudged on
this issue, in my opinion, and the ever-diminishing quality of the Smith River
See Consolidated Response AQ-2 for more information about the baseline
system has no mention anywhere within this draft…which equates, long-term,
surveys and characterization of aquatic life in Sheep Creek.
to the increasing importance of the maintenance of a healthy Sheep Creek
system, all the more. The Aquatic Biologist who has conducted the “study” on
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behalf of Tintina/Sandfire has missed this aspect, quite entirely. I know,
because I have seen his report and I have witnessed, first hand, his evaluation
methodologies.

HC_026

4

Mark Canfield

HC_025

2

John Kowalski

HC_012

BBC00024

February 2020

1

3

Peter Aengst

Tim and Miriam
Barth

The proposed UIG design is based on on-site hydrologic testing, which indicates
that the sizing of the infiltration galleries is more than sufficient to handle the
anticipated quantity of water that would require discharge. The predictions and
Also related to the “groundwater hydrology” section, within 6.1 not noly is far
analyses as presented are considered appropriate and sufficient to support the EIS
Hard Copy too shallow and dismissive, but the UIG success rates - industry wide - are
and associated mitigation and mine planning. As is standard practice, the EIS
Letter
virtually “random” in their actual/functional success history and many longincludes quantitative predictive surface water and groundwater modeling to
time analysts no longer believe the practice is valud.
generate predictions to support the assessment application and inform mitigation
and management strategies (see Section 3.4.1, Section 3.4.2, Section 3.5.1, and
Section 3.5.2 of the EIS).
The groundwater model predicted that mine-caused water table drawdown would
Flows and thermal issues. How can this mine possibly convince the DEQ it
not extend beyond a few kilometers away from the mine. The area of the water
won’t have an effect on water flows and temperatures given the amount of
table cone of depression would be far from the Smith River.
water that will be pumped out of the mine, treated, and then pumped back into
Hard Copy Sheep Creek or back down the mine. Water sitting in a pond is obviously going
See Consolidated Responses WAT-2 and WAT-4 regarding impacts on surface
Letter
to become much warmer than that in the stream that it is discharged back into.
water resources.
Also, how will this underground mine affect the groundwater in the Smith
River basin? Many springs and tributaries flow into the Smith over the length
See Consolidated Response WAT-5 regarding potential thermal effects on water
of the river and most probably all are connected.
resources and ecosystems.
Hydrometrics developed a groundwater model using data accumulated during
years of on-site research, including well drilling and aquifer testing, examination
of drill core from exploration drilling, and geologic mapping. The predictions and
analyses sufficiently account for mine dewatering rates as well as surface
water/groundwater interactions.
The project risks reducing flows as the DEIS underestimates how much
groundwater is connected to the Smith River headwaters, so there will be more
Hard Copy toxic effluent to treat before being pumped back underground.
Letter
The DEIS didn’t fully evaluate the likelihood and risk % of acid mine drainage
over longer time frames. The whole approach of keeping waste/toxins in place
for decades seems experimental and untested.

Email

The hydrogeological model does not substantially underestimate groundwater
inflows, especially to such a degree that the Smith River would be affected.
Importantly, there is no direct hydrogeological connection between groundwater
in the Project area and the Smith River or its alluvium.
See Consolidated Response WAT-1, Concerns Regarding the Hydrogeological
Model and Underestimation of Groundwater Inflows; Consolidated Response
CUM-3, Concerns Regarding Cumulative Effects Beyond the Sheep Creek
Watershed; and Consolidated Response PD-2, Concerns Regarding Examples of
Proposed Technology. Consolidated Response PD-2also addresses concerns
regarding acid rock drainage.

As a very valid fly fisherman, unless the party is a professional guide, it is
highly unlikely that anyone fishes the Smith more then I. And if I had any
doubts whatsoever as to the possibility that the river would be damaged by the
mining operation, I would be the first to protest it!
Comment noted.
As very avid outdoors folks, my wife and I spend many hours hiking and
biking the Little Belts. One of our favorite picnic and relaxing spots in Meagher
county is the small camp site on Sheep Creek, directly below the site of the
mine. We expect absolutely NO change in the quality of the crystal clear water
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Email
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Email
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Carl Krob
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running by that site nor do we expect to see the flow reduced due to mine
operations.
Another example is the dismissal of the idea that the Cemented Tailings
Facility be elevated above the water table (Section 2.4.1.7). The analysis
presented in Technical Memorandum 2 shows that there would be no
environmental benefit to water quality or flow by adopting this alternative and
it was dismissed. I am thankful for this dismissal because, besides offering no
additional environmental benefit, the Cemented Tailings Facility would be
visible from Highway 89 if this alternative were chosen.
After reviewing the document, specifically the entirety of Sections 3.4, 3.5, 3.6
and the reclamation planning in Section 2.2.8, it is easy to see how the DEQ
reached the ‘no harm’ conclusion. Clearly, Tintina Montana, Inc. has listened
to the public and proposed a world-class mining process that offers, as
indicated in the DEQ statement to the press, “water quality protections above
and beyond what we think is required to comply with state water quality laws.”
It is also clear that the DEQ review of air quality, surface water, wetlands,
wildlife, fisheries, aquatic resources, geochemistry, soil, vegetation,
groundwater, cultural resources, transportation and of course, socioeconomics
was thorough and complete.
Possibly the most recited issue from those who expressed concern about the
mine are the possible impacts to the Smith River watershed. Those concerns are
valid - we all want to protect this important waterway - but should be put to rest
by the plans for constructing and operating this mine as outlined in the EIS. In
reading the proposed alternative Sections 2.2.1 through Section 2.3 it is clear
that protection of the quality and quantity of water was the primary focus of the
planning process. From the construction phase (Section 2.2.2) through the
reclamation phase (Section 2.2.8) the plan seems rightfully driven by the need
to capture, collect, and treat (if necessary), and replenish all surface water and
groundwater that interfaces with the mine operations. The extraordinary care
given to water handling in Tintina Montana, Inc.’s proposed project is not only
appreciated but is what Montanans require of modern mining. The Black Butte
Project will be a much-needed economic engine for the rural Meagher County
region and with the proposed modern mining techniques that engine can
operate without compromising our valued water systems.
A review of the Draft EIS shows that Tintina Montana, Inc. and the DEQ
listened to the concerns of the public that were shared during the scoping
process and those concerns have been heard and answered. Possibly the most
recited issue from those who expressed concern about the mine are the possible
impacts to the Smith River watershed. Those concerns are valid - we all want to
protect this important waterway - but should be put to rest by the plans for
constructing and operating this mine as outlined in the EIS. In reading the
proposed alternative Sections 2.2.1 through Section 2.3 it is clear that
protection of the quality and quantity of water was the primary focus of the
planning process. From the construction phase (Section 2.2.2) through the
reclamation phase (Section 2.2.8) the plan seems rightfully driven by the need
to capture, collect, and treat (if necessary), and replenish all surface water and
groundwater that interfaces with the mine operations. The extraordinary care
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Email
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Saunders

Email

February 2020

Comment

Response

given to water handling in Tintina Montana, Inc.’s proposed project is not only
appreciated but is what Montanans require of modern mining. The Black Butte
Project will be a much-needed economic engine for the rural Meagher County
region and with the proposed modern mining techniques that engine can
operate without compromising our valued water systems.
After reviewing the document, specifically the entirety of Sections 3.4, 3.5, 3.6
and the reclamation planning in Section 2.2.8, it is easy to see how the DEQ
reached the ‘no harm’ conclusion. Clearly, Tintina Montana, Inc. has listened
to the public and proposed a world-class mining process that offers, as
indicated in the DEQ statement to the press, “water quality protections above
and beyond what we think is required to comply with state water quality laws.”
It is also clear that the DEQ review of air quality, surface water, wetlands,
wildlife, fisheries, aquatic resources, geochemistry, soil, vegetation,
groundwater, cultural resources, transportation and of course, socioeconomics
Comment noted.
was thorough and complete. One outstanding example of progressive mine
planning is the proposed drift-and-fill process of filling tunnels and access
openings with mine waste that has been thickened with cement into a paste
(Executive Summary 5.2, page ES4). In the DEQ statement to the press, the
Agency indicated that this process ‘would cut off any new potential paths for
groundwater to flow.’ This is an excellent example of Tintina Montana, Inc.
going above and beyond what is required to assure the people that enjoy
recreating on the Smith River that they will continue to be able to do so without
fear of the river being negatively impacted by the economic development of
this mine.
I read through the Draft EIS with a specific focus on the potential impacts to
water resources. After my review, I agree with the conclusion reached by the
DEQ that the project construction and eventual operation will not harm the
water resources of the area.
The analysis of the interface of the project’s operation with both groundwater
and surface water is comprehensive, thorough and appreciated. All issues of
concerns have been studied and any potential impacts mitigated below the level
of significance.
The care given to water quantity and quality is highlighted throughout the
mine’s plan of operations. For instance, the surface facilities for the collection,
storage, and as-needed treatment of the water (Section 3.4, Page 52) will assure Comment noted.
that the water returned to the environment from the project area will meet strict
standards for quality. I was pleased to see that Tintina proposes to use double
liners with leak detection for the Cement Tailings Facility, the Processed Water
Pond, and the brine section of the Contact Water Pond (Section 3.4, Page 52).
Some seemingly small but ultimately important examples of the attention given
water in the proposed plan includes the installation of plugs in declines and
shafts in order to segment the mine at certain locations. This will make
pumping and rinsing more efficient during closure and have the environmental
benefit of reducing the flow of contact water through open tunnels and shafts
(Section 3.4, Pages 56,57).
I am so much against a mine of any sort that would interfere with the pristine
Comment noted.
nature of the Smith River: one that provides pleasure and/or a living for people
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Herb Jones

Email

BBC00164
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Corey Pullman

Email
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of this state. The citizens of this state have allowed the poisoning of our land,
water and people and allowed out of state interests to profit at our expense.
I don’t care what the EIS permits. Our people don’t benefit enough from the
resources extracted for the enrichment of corporate profits to allow this mine or
any other ever to proceed in Montana.
Name one corporation that has been a good neighbor and given the Montana
general fund an excellent payout, left no poisons behind and cleaned up after
itself. I’ll expect an answer.
Thank you for allowing me to submit my comment on the Draft EIS for the
Black Butte Project proposed by Tintina Montana, Inc. near White Sulphur
Springs, Montana.
I read through the Draft EIS with a specific focus on the potential impacts to
water resources. After my review, I agree with the conclusion reached by the
DEQ that the project construction and eventual operation will not harm the
water resources of the area.
The analysis of the interface of the project’s operation with both groundwater
and surface water is comprehensive, thorough and appreciated. All issues of
concerns have been studied and any potential impacts mitigated below the level
of significance.
The care given to water quantity and quality is highlighted throughout the
Comment noted.
mine’s plan of operations. For instance, the surface facilities for the collection,
storage, and as-needed treatment of the water (Section 3.4, Page 52) will assure
that the water returned to the environment from the project area will meet strict
standards for quality. I was pleased to see that Tintina proposes to use double
liners with leak detection for the Cement Tailings Facility, the Processed Water
Pond, and the brine section of the Contact Water Pond (Section 3.4, Page 52).
Some seemingly small but ultimately important examples of the attention given
water in the proposed plan includes the installation of plugs in declines and
shafts in order to segment the mine at certain locations. This will make
pumping and rinsing more efficient during closure and have the environmental
benefit of reducing the flow of contact water through open tunnels and shafts
(Section 3.4, Pages 56,57).
Possibly the most recited issue from those who expressed concern about the
mine are the possible impacts to the Smith River watershed. Those concerns are
valid - we all want to protect this important waterway - but should be put to rest
by the plans for constructing and operating this mine as outlined in the EIS.
In reading the proposed alternative Sections 2.2.1 through Section 2.3 it is clear
that protection of the quality and quantity of water was the primary focus of the
planning process. From the construction phase (Section 2.2.2) through the
reclamation phase (Section 2.2.8) the plan seems rightfully driven by the need
Comment noted.
to capture, collect, and treat (if necessary), and replenish all surface water and
groundwater that interfaces with the mine operations.
The extraordinary care given to water handling in Tintina Montana, Inc.’s
proposed project is not only appreciated but is what Montanans require of
modern mining. The Black Butte Project will be a much-needed economic
engine for the rural Meagher County region and with the proposed modern
mining techniques that engine can operate without compromising our valued
water systems.
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This EIS, especially Sections 3.4, 3.5 and 3.6 that deal with groundwater,
surface water and geochemistry, outline an aggressive ARD prevention
methodology that includes not only proven technologies but above and beyond
measures such as paste backfill and hardcapping of the double lined cement
tailings facility upon closure. While sulfide removal sounds good, in reality the
processes presented in this EIS makes much more sense.
I work with mines like this everyday to help them ensure there liquid needs are
met and committed to keeping the environment and worker safety as our most
important concerns.
The Smith’s ecosystem includes the most important fish in Montana – trout,
revered by people all over the world. There is also much more aquatic life to
consider. You aren’t doing anything to protect the spawning tributary, Sheep
Creek. You haven’t considered enough that ground waters will probably flow
into the underground tunnels and the impacts on the Smith River’s water flows.
Did you work with Montana Fish, Wildlife & Parks’ experts?
Second, The DEIS does not sufficiently account for the potential for
dewatering, pollutants moving from groundwater to surface water and wetland
disturbances. The health of the Smith Rives habitat deserves proper accounting
of and planning for the worst case scenario.

Comment noted.

Section 3.5 of the EIS provides a description of the potential groundwater
impacts from the proposed Project. DEQ did consult with Montana FWP
throughout this Project.

The mine hydrogeological model was developed by Hydrometrics based on years
of on-site research, including well drilling and aquifer testing, examination of
drill core from exploration drilling, and geologic mapping. The predictions and
analyses sufficiently account for mine dewatering rates as well as surface
water/groundwater interactions. The hydrogeological model does not
The Smith River is a resource cherished by people across the state and beyond, substantially underestimate groundwater inflows, especially to such a degree that
generating close to $10 million annually in economic activity. This mine must the Smith River would be affected. Importantly, there is no direct hydrogeologic
be held to the highest possible standard. At minimum, I request that you
connection between groundwater in the Project area and the Smith River or its
address these deficiencies by allowing for an extended comment period and by alluvium. See Consolidated Response WAT-1, Concerns Regarding the
producing a revised DEIS.
Hydrogeological Model and Underestimation of Groundwater Inflows and
Consolidated Response, and CUM-3, Concerns Regarding Cumulative Effects
However, because of the extreme risks posed by this project, ultimately the
Beyond the Sheep Creek Watershed.
DEQ should deny the permit to allow Sandfire to begin mining.
I am writing regarding the Black Butte Copper Project and it’s threats to the
Smith River in MT. I am a Montana resident and long-time user of the Smith The Project is proposed to be an underground mine, and the only significant
river having floated several times.
amounts of Project contact water would be excess water sent from the WTP to the
UIG.
I do not believe that this project can be approved without substantial threat to
the quality and integrity of the Smith River watershed. Despite assurances from Section 3.5.3.1 and Section 3.5.3.2 of the EIS discuss why impacts on the Smith
the mine developers, all large projects of this type in the last century have all
River are highly unlikely. Also refer to Consolidated Response CUM-3. The
gone on to defy remediation and are now having to be treated “in perpetuity” to Proposed Action and AMA would require establishment of an adequate
prevent contamination of waterways and downstream users. It is simply not
groundwater monitoring network, plans for remedial action, and triggers to
believable that this project will not pollute the Smith River and that any attempt initiate such action in the unlikely event of a contaminant release from such a
at remediation will again require treatment forever, especially long after the
facility. The Proposed Action and AMA require the Proponent to conduct
mining company has declared bankruptcy and left the state. This has played out groundwater and surface water monitoring. Monitoring would continue on Sheep
many times before and is not acceptable to the environmental outcome as well Creek downstream of the Project area and along Coon Creek as described in
as using taxpayer money to treat the mess left by private corporations.
Section 3.5 of the EIS. Bonds required under the MMRA must be based on
reasonably foreseeable activities the applicant may conduct in order to comply
If this mine is approved, it can only be if the bonding is adequate to treat mine with conditions of an operating permit. DEQ has not identified any impacts that
was IN PERPETUITY, which is the likely outcome. It would be better to
would last into perpetuity. Therefore, DEQ cannot require the applicant to post a
prevent this disaster in the first place and deny the permit for this poorly placed bond for long-term monitoring and/or treatment.
mined.
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I have great concerns about the proposed Black Butte copper mine near the
Smith. I have floated the river many times. It is a Montana jewel.

The Project is proposed to be an underground mine, and the only significant
amounts of Project contact water would be excess water sent from the WTP to the
UIG. Section 3.5.3.1 and Section 3.5.3.2 of the EIS discuss why impacts on the
I do not think that the draft EIS gives adequate weight to the cumulative
Smith River are highly unlikely. Also refer to Consolidated Response CUM-3,
impacts of the development, to the interconnectedness of the groundwater, and Concerns Regarding Cumulative Effects Beyond the Sheep Creek Watershed and
to the problems of ever-warming water and climate change.
Consolidated Response MEPA-2, Concerns Regarding Climate Change.
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In recent years the algae bloom on the Smith has been amazingly bad. The
Monitoring would continue on Sheep Creek downstream of the Project area and
proposed mine will warm the water additionally as it sends the water back into along Coon Creek as described in Section 3.5 of the EIS. The Proposed Action
the tributaties. Any increase will stress aquatic species.
and AMA require the Proponent to monitor water temperature in the TWSP
discharge and at the stream monitoring sites (MOP Section 6.3.1; Tintina 2017a).
Climate change is real and we are only starting to see its effects. The high and If water temperatures violate the Montana Water Quality Act, including nonlow model parameters and assumptions for water balance are based on historic degradation standards, the Proponent would be required to implement
figures that likely no longer accurate.
engineering controls sufficient to avoid any temperature-related adverse effects.
I may never float the Smith River again or ever fish its waters and I may never
travel all the canyons that contribute to this special place, but I would hope that
Montana has the good sense to protect the Smith and its tributaries for future
generations. I have seen first hand the results of countless mining operations
gone awry in Montana, Colorado, Idaho, and Kentucky. I have seen the miles
of dead, fish-less steams; waters left forever so acidic that few lifeforms can
exist. Is it worth taking the chance of turning Sheep Creek and possibly the
Comment noted.
Smith River into another Acid Mine Drainage? I can not support the Black
Butte Mine even with all the safeguards proposed to protect the water from
contamination. The short term (less than a generation) gains could leave
Montana with another perpetual water pollution problem that will never
(countless generations) end. Please remember we are only here for a short time
but our actions can have very long term affects. Thank you for the chance to
express my concerns.
I am a capitalist, a former oil man and a Wall Street banker. I want to
encourage you to reconsider the Smith Mine. I know we need minerals, metals,
energy. But we cannot sacrifice our few remaining wild, natural places. I
believe we can do better.
Comment noted.
If any decision-makers at Tintina/Sandfire would like to float the Smith to
experience it for themselves. Please let me know. Give them my information. I
would be happy to host free of charge.
Here are significant reasons that this is the wrong mine in the wrong place:
1. This mine seriously risks reducing flows and increasing pollution of the
Smith River’s most important trout spawning tributary. The company and the
DEIS grossly underestimate how much groundwater connected to the Smith
River headwaters will flow into the mine and have to be treated to remove
contamination.
2. The water the company plans to pump back into Smith River tributaries so
they don’t dry up due to mining activities is highly likely to contain more
acidity, nitrate, and toxic metals than the DEIS admits. In addition, that
replacement water will be warmer than natural stream water. All of those
changes in water quality are harmful to aquatic life, fish, and stream habitat.
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The mine hydrogeological model was developed by Hydrometrics based on years
of on-site research (including well drilling and aquifer testing), examination of
drill core from exploration drilling, and geologic mapping; importantly, these
studies indicate that there is no direct hydrogeologic connection between
groundwater in the Project area and downstream of the Sheep Creek watershed
and its tributaries, including the Smith River or its alluvium. The predictions and
analyses sufficiently account for mine dewatering rates as well as surface
water/groundwater interactions as presented in the EIS and are considered
appropriate and sufficient to support the impact assessment (see Section 3.4.1,
Section 3.4.2, Section 3.5.1, and Section 3.5.2 of the EIS).
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The Tintina mine proposes experimental techniques (such as backfilling the
mine with cement-tailings paste) as well as a giant pond full of toxic water that
sits on a theoretically impermeable liner. Liners of this nature have been known
to fail at hard rock mines all over the west. The DEIS basically says trust us, it
won’t happen here. We are expected to believe that underground blasting won’t
send contaminants into ground water or negatively affect the volume of water
entering Sheep Creek and Smith River. We are also assured there will be no
significant or long term negative impacts to fish and wildlife resources.
Baloney.

No long-term effects on water quality are expected, as evaluated by quantitative
groundwater and surface water models developed for the Project and in light of
planned mitigation measures. Section 3.5.3.1 and Section 3.5.3.2 of the EIS
explain why impacts on the Smith River are highly unlikely. Also refer to
Consolidated Response CUM-3 and Consolidated Response WAT-5.
Paste backfill in underground voids is an industry standard technique that is used
by underground mines throughout the world and is a proven technology. Specific
case studies for the use of cemented tailings for surface and underground tailings
placement are provided in Consolidated Response PD-2.
The Proponent has used hydrogeochemical monitoring, hydrogeological
modeling, surface water modeling, and geochemical testing data to design its
underground workings and related surface facilities (including the WTP and
water storage ponds) to minimize potential impacts on water quality. Apart from
groundwater in the underground workings at the end of the closure phase, water
from all facilities would be collected and treated to meet non-degradation criteria
prior to discharge (Hydrometrics, Inc. 2016b).

Given the history of mining in Montana and other western states, I am not
inclined to believe this mine will somehow prove to be the one with no
monumental failings. The Smith River drainage is not a place that we can
afford to experiment with in spite of guarantees and claims that this mine will
be different.

No long-term effects on water quality are expected, as evaluated by quantitative
groundwater and surface water models developed for the Project and in light of
planned mitigation measures. Section 3.5.3.1 and Section 3.5.3.2 of the EIS
predict that impacts on groundwater and surface water, including the Smith
River, are highly unlikely. To confirm this prediction, the Proposed Action and
AMA require the Proponent to conduct groundwater and surface water
monitoring.
The Proponent has used hydrogeochemical monitoring, hydrogeological
modeling, surface water modeling, and geochemical testing data to design its
Once again the lure of profit and the hollow promises of safety measures and
underground workings and relates surface facilities (including the WTP and water
potential jobs puts our environment at major risk. The lessons of the past longstorage ponds) to minimize potential impacts of the Project on surface water and
term impacts and clean up costs of mining in Montana and elsewhere seem to
groundwater. Apart from groundwater in the underground workings at the end of
have been forgotten. The Smith River as currently a treasure for the State of
the closure phase, water from all facilities would be collected and treated to meet
Montana and for all of us who love wild places and the outdoors. The Sith
non-degradation criteria prior to discharge (Hydrometrics, Inc. 2016b). This
River provides clean water, good stream flows and wild trout. Generations of
includes arsenic concentrations.
family farms and ranches have depended on the Smith.
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Acid mine drainage would change everything. Contamination of the water and
millions of tons of dangerous sediment are the potential most obvious impacts
that could easily happen, and most often have with mining. Groundwater
contamination with arsenic would be an additional long-term impact. High
concentrations of mercury, a neurotoxin that can accumulate in the tissues of
fish and other aquatic organisms, can harm all the critters that feed on them,
including people.

BBC00539

February 2020

3

Evan
Youngblood

Email

Perhaps more important than the economic and cultural value of the Smith
River is the significant impact the mine will have on the water flow and water
quality in the Smith’s main tributary, Sheep Creek. Tintina’s plans include
taking a significant amount of groundwater that is connected to Sheep Creek.

8-224

No long-term effects on water quality are expected, as evaluated by quantitative
groundwater and surface water models developed for the Project and in light of
planned mitigation measures; refer to Consolidated Response WAT-2. Section
3.5.3.1 and Section 3.5.3.2 of the EIS predict that impacts on the Smith River are
highly unlikely; also refer to Consolidated Response WAT-1.
Mercury is not used in the mining process for the Project. Mercury has
historically been used to facilitate the recovery of gold in hard rock and placer
mining. The proposed Project is not a gold mine and would not use mercury.
Note that there is no direct hydrogeologic connection between groundwater in the
Project area and the Smith River or its alluvium. Sections 3.5.3.1 and 3.5.3.2 of
the EIS discuss why impacts on Smith River are highly unlikely. Also refer to
Consolidated Response CUM-3.
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The Smith already suffers from low flows in the summer months, and less
water in the river will mean higher water temperatures and greater trout
mortality. In addition, the plans include pumping treated water back into Sheep
Creek. The draft EIS Tintina has provided does not adequately address how
contaminants from this water will be treated, so there is a significant risk that
this water will contain acid mine drainage and arsenic. This could be
devastating for the fish downstream. Also, the water will be warmer after it is
treated, which will negatively impact both fish and macro invertebrate
populations. Water temperatures already routinely hit 75 degrees in the midsummer months, which is lethal for trout. Therefore, any actions that increase
an already warm river could also be devastating for the fish population.

The Proponent has used hydrogeochemical monitoring, hydrogeological
modeling, surface water modeling, and geochemical testing data to design its
underground workings and related surface facilities (including the WTP and
water storage ponds) to minimize potential impacts of the Project on surface
water and groundwater. The EIS describes the water treatment process in Section
2.2.4. RO treatment is used by cities worldwide to ensure clean drinking water.
More details of the Proponent’s proposed RO treatment system can be reviewed
in Section 3.7.3 of the Proponent’s MOP Application (Tintina 2017a), which is
available through DEQ’s website.
Apart from groundwater in the underground at the end of the closure phase, water
from all facilities would be collected and treated to meet non-degradation criteria
prior to discharge (Hydrometrics, Inc. 2016b). No long-term effects on water
quality are expected, as evaluated by quantitative groundwater and surface water
models developed for the Project and in light of planned mitigation measures (see
Sections 3.5.3.1 and Section 3.5.3.2 of the EIS). Also refer to Consolidated
Response WAT-2. Thermal impacts on surface waters are addressed in
Consolidated Response WAT-5.
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Especially, please refer to the stenographic notes that were recorded on the
evening of Monday, April 28th, 2019. Example: pertinent extensive testimony
was given by a women who spoke about needing to identify the “down stream”
considerations: how the construction phase and long term operation of the mine
into the future affects directly White Sulphur Springs infrastructure and
community needs, housing and schools, the Boom and Bust cycle of past
industrial impacts within our state; transportation corridor roads from site to
railheads (Livingston or Townsend) and how heavy haul trucks create impacts
to small towns who have 35 mph (school zones at 25 mph) on the Highway 89
route. According to MT Highway Patrol officials, right now the areas north of
Livingston clear up to W.S.S. lacks adequate MHP patrolmen. Industrial
trucking speeding through the small communities and farm accesses is a hazard See Consolidated Response MEPA-1.
to the local users and especially to wildlife. A section of Highway 89 has the
name of suicide alley for the hoofed and flying animals that cross there and lay The EIS has been revised to include additional analysis, where warranted, on
socioeconomic and transportation issues.
as road kill during all seasons of the year.
The EIS path was definitively and substantially addressed at this 4/28/19
meeting with podium speakers representing thousands of citizens in concert
with the expressed statements. Importantly was the need for more more time to
address the environmental, human and community impacts. The numerous
exgencies that were brought to the podium by representatives of organizations
with probably more, like myself being written to DEQ during May, need to be
addressed as important environmental impacts. These are the details which the
project seems to be missing, indicating more time is needed to better review not
only the technological and engineering considerations but environmental and
cultural impacts of this particular project.
Montana has a lot of wonderful river systems, a lot of incredible fishing and a
lot of unique wilderness. Of all that, there is only one permit-lottery wilderness Thank you for your comment.
river in Montana: The Smith.

8-225

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

Source

Comment

Response

And so it’s very apparent there must be something unique and special about
that place, wouldn’t you agree? I know it to be so.
And knowing there was recently an immense/detailed EIS produced, I ask you
to delay implementation until all of our Montana Citizens and The Public have
had more time to sufficiently digest this document. PLEASE DELAY!
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I will be on The Smith River June 25-29th with my family and friends. In
addition to my Request to Delay, I would be honored for you to join us. Please
advise at your earliest convenience.
I have two concerns on the Black Butte Mine Project. I would like to see the
DEQ look further into and research more examples of this new way of
disposing of the 55% mine tailings that will be stored above ground. I’ve done
some research on this new procedure and have found no examples of it being Cemented paste tailings disposal in surface facilities and underground mines is
used to plug defunct mine shafts. I feel this CTF is too new of a procedure to
not a new technology. Case studies for previous use of cemented tailings for
make it safe enough to use so close to Sheep Creek, one of the tributaries of our surface and underground tailings disposal are included in Consolidated Response
prized, Smith River. Are there any case studies where this method of long term PD-2. The effect of adding cement and binder materials to tailings on oxidation
storage has been used successfully? I worry about the lifecycle and degredation of sulfide minerals is also discussed in Consolidated Response PD-2.
rate of these highly toxic tailings mixed with cement and how this whole unit
would behave under it’s own pressure, the affects it would have on the barrier
underneath it and the ground water too.
I am absolutely opposed to the proposed copper mine because the State of
No adverse effects are predicted to occur on surface water and groundwater as a
Montana is putting corporate profits ahead of the public welfare and the welfare result of Project development based on results of the quantitative predictive
of the environment. The Smith River is an extremely important trout spawning models developed for the Project and in light of planned mitigation measures.
The mine hydrogeological model was developed by Hydrometrics based on years
tributary and a major contributor to its flows. It is abundantly clear that the
DEQ’s draft Environmental Impact Statement (DEIS contained the following of on-site research, including well drilling and aquifer testing, examination of
drill core from exploration drilling, and geologic mapping. The predictions and
serious flaws that must be addressed:
analyses sufficiently account for mine dewatering rates as well as surface
• The Black Butte copper mine seriously risks polluting and reducing flows in water/groundwater interactions; the modeling efforts as presented are considered
Sheep Creek, the Smith River’s most important trout spawning tributary. Both appropriate and sufficient to support the EIS and associated mitigation and mine
Sandfire and the Montana DEQ grossly underestimated how much groundwater planning (see Section 3.4.1, Section 3.4.2, Section 3.5.1, and Section 3.5.2 of the
connected to the Smith River headwaters will flow into the mine and have to be EIS). Refer to Consolidated Response WAT-1, which discusses the reliability of
treated for toxic contamination before being pumped back into the ground.
the groundwater model predictions and estimation of groundwater inflows.
These kinds of miscalculations are frequently made at the beginning of such
projects and have to be amended after the mining is underway--when it is too Section 3.5.3.1 and Section 3.5.3.2 of the EIS discuss why impacts on the Smith
late to take any meaningful action.
River are highly unlikely. Also refer to Consolidated Response CUM-3.
Here are my environmental concerns: from the Save our Smith website
DEQ acknowledges the outstanding recreational opportunities afforded by the
1. The Smith River generates $10 million in annual economic activity to the
Smith River and recognizes its economic contribution. Recreation and use of the
State of Montana. The Outdoor Recreation Industry generates $7 billion in state Smith River is addressed in Sections 3.7 and 3.8 of the EIS. Socioeconomic
revenue.
resources are addressed in Section 3.9 of the EIS. The EIS has been updated to
2. Outfitters will launch 73 of 1,361 total Smith River permits in 2019.
include publicly available information on the economic contribution of the
Outfitters create Montana jobs, are responsible stewards, and the money they outdoor recreation industry, particularly the contribution attributable to the Smith
generate stays in the state and has a substantial ripple effect on the economy— River.
airfare, hotels, travel, etc.
3. Sandfire is an Australian-owned mining company that will pocket the
See Consolidated Response FIN-1 for information about bonding and protection
lionshare of profits and cut-and-run when profitability ceases.
for taxpayers.
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4. $50 million in Montana tax dollars already goes to mine clean-up. Do we
want to add a failed mining experiment on the Smith River to the list, at the
cost of existing, perpetual Montana jobs?
5. Sandfire has been clear about expanding and growing the operation into a
50-year mining district. The DEIS should evaluate the entirety of the project
and its potential impacts, and not allow Sandfire to segment the analysis.
6. The DEIS does not accurately project how much water the mine will remove
from the watershed. Further, the modeling used in the DEIS does not account
for how much the surface temperature will change when they replace the water
they are proposing to withdraw.
7. Explosives used in the mine will create fractures in the bedrock. These
fractures will create pathways for nitrates (explosives waste) and other
contaminants to flow into groundwater.
8. Nitrates, along with an increased temperature, promotes the growth of algae.
Algal growth decreases the amount of available habitat for macroinvertebrates
(fish food), and gravel beds available for spawning.
9. The cement-tailings paste that Tintina proposes backfilling the mine with
will break down over time. As the cement decomposes, tailings will oxidize,
which has the potential to produce acid drainage. Acid drainage could flow
through fractures in the bedrock, into the groundwater, and ultimately into the
Smith River.
10. Fish population analyses are incomplete, and existing data was
misrepresented. Brook and brown trout were lumped together in some reports,
and sculpin populations were presented in the same graphs as trout.
11. Size and frequency-of-length were not considered in evaluating the impact
on fish populations—will a certain size class be harmed more substantially than
another? This could significantly decrease reproductive success.
The Smith River is an incredibly important resource for Montana. The draft
EIS is deficient and does not provide a full accounting of the potential impacts.
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See Consolidated Response CUM-1 for information about Project segmentation.
See Consolidated Responses WAT-1, WAT-3, and WAT-5 for information about
the groundwater model, fractures, and temperature/thermal effects.
See Consolidated Responses AQ-1 and AQ-2 for information about algal growth
and aquatic species analyses.
See Consolidated Response PD-5 for information about the breakdown of cement
paste tailings.

1. Geochemical analyses were conducted to characterize the oxidation products of
sulfide minerals brought to the surface and exposed to air in the underground
mine, and these analyses are discussed in Section 3.6, Geology and
1. The proposed mine would drop below the water table and Sandfire would
Geochemistry, of the EIS. The geochemical source terms generated by these
have to pump water out of the mine. This water would contain arsenic and
analyses were incorporated into water quality modeling. Several aspects of the
other toxins and the sulfur content would be turned into sulfuric acid on contact Project include mitigation to minimize loading of sulfide mineral oxidation
with the atmosphere.
products into surface water and groundwater, such as the RO WTP, seepage
mitigation in the surface facilities, and flushing the underground mine with RO
2. The DEIS doesn’t accurately project how much water the mine will remove permeate during closure. These aspects of planning and design are discussed in
from the watershed thereby impacting the 2 major employment sectors in
Sections 3.4, Groundwater Hydrology, and 3.5, Surface Water Hydrology, of the
Montana, tourism and agriculture.
EIS, and led to the determinations that oxidation of sulfide minerals is unlikely to
affect groundwater and surface water quality.
3. Explosives used in the mining process will fracture bedrock thereby altering
ground water flows with unknown consequences.
2. See Consolidated Responses WAT-1 for information about the groundwater
model and the estimated mine dewatering rate.
4. Nitrates which promote algae growth will affect spawning and fish habitat
thereby impacting the people who rely on fishing and tourism. Tourism being 3. See Consolidated Response WAT-3 for information about fractures resulting
the number two economic staple of Montana.
from blasting in the underground mine. Section 3.4.3, Environmental
Consequences, and Section 3.5.3, Environmental Consequences, discuss the
5. The cement tailing paste proposed will decompose, crack and leak over time impact of the Project on groundwater flows and effects on surface water
producing contamination of both ground and surface waters. Poisoning
resources, respectively.
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people’s wells, destroying irrigation systems and contaminating the Smith
River.
6. The Smith River generates $10 million/year while tourism and outdoor
recreation generates $7billion/year. Is it wise to sacrifice this revenue and
people’s jobs?

4. See Consolidated Responses AQ-1 and AQ-2 for information about algal
growth and aquatic species analyses.
5. See Consolidated Response PD-5 for information about the breakdown of
cement paste tailings.

7. Sandfire is an Australian owned mining company. Do you think any of their 6., 7., 8., and 9. DEQ acknowledges the outstanding recreational opportunities
assurances of cleanup or safe operating procedures are possible?
afforded by the Smith River and recognizes its economic contribution. Recreation
and use of the Smith River is addressed in Sections 3.7, Land Use and
8. After Sandfire realizes their profits guess who will be left holding the bag for Recreation, and 3.8, Visuals and Aesthetics, of the EIS. Socioeconomic resources
are addressed in Section 3.9, Socioeconomics, of the EIS. The Final EIS was
cleanup?
amended to include publicly available information on the economic contribution
9. What about the expansion that Sandfire has been projecting? Shouldn’t that of the outdoor recreation industry, particularly the contribution attributable to the
Smith River. See Consolidated Response FIN-1 for information about bonding
be evaluated with the original proposal?
and protection for taxpayers. See Consolidated Response CUM-1 for information
10. Do you really want to be remembered for assisting in the destruction of the about Project segmentation.
ground and surface waters of the Smith River? Do you want to be remembered
10. As discussed in Section 3.4, Groundwater Hydrology, and Section 3.5,
for assisting in the destruction of a fishery, ranches and farms in the Smith
Surface Water Hydrology, of the EIS, significant impacts are not expected on
River valley and beyond?
surface water quantity or quality in Sheep Creek, or the receiving waters of the
Smith River due to the Proposed Action. See Consolidated Response AQ-1 for
additional discussion of Sheep Creek and Smith River water quality and quantity.
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No adverse effects are predicted to occur to surface water and groundwater as a
result of Project development based on results of the quantitative predictive
I wanted to provide comment on the proposed Smith River Mine. I am home
models developed for the Project and in light of planned mitigation measures. As
land owner in Montana. I will have a full time residence in Montana starting
is standard practice, the EIS includes quantitative predictive surface water and
this year. I have traveled to Montana for over 40 years to enjoy the incredible
groundwater modeling to generate predictions to support the assessment
outdoors, and in particular the river and lake systems, while living in the
application and inform mitigation and management strategies (see Section 3.4.1,
Pacific Northwest. What I have come to know is that water systems are
Section 3.4.2, Section 3.5.1, and Section 3.5.2). Sections 3.5.3.1 and 3.5.3.2 of
incredibly fragile, and we don’t really get a chance to make things the way they
the EIS discuss why impacts on the Smith River are highly unlikely. Several
were once we head down paths of change. The Smith River is not a place to
aspects of the Project include mitigation to minimize loading of sulfide mineral
take this risk. It deserves to be left alone. I am adamantly opposed to mining
oxidation products into surface water and groundwater, such as the RO WTP,
activity on the Smith. It simply is not worth the risk. I particular I am
seepage mitigation in the surface facilities, and flushing the underground mine
concerned with the following:
with RO permeate during closure. These aspects of planning and design are
1. The company and DEQ haven’t properly considered how to keep
discussed in Sections 3.4 and 3.5 of the EIS, and led to the determinations that
contamination from mine waste out of groundwater and surface water that will
oxidation of sulfide minerals is unlikely to affect groundwater and surface water
flow into the Smith River system. They also have failed to evaluate the high
quality. Also refer to Consolidated Response CUM-3.
likelihood that wastes from this mine will create acid mine drainage laden with
arsenic and other mine contaminants.
Monitoring would continue on Sheep Creek downstream of the Project boundary
and along Coon Creek as described in Section 3.5 of the EIS.
As a native Montana ex-pat, I spend thousands of dollars every year to show
Refer to Consolidated Response WAT-2, which addresses concerns regarding
off Montana’s natural bounty to friends, extended family, and the next
impacts on surface water resources in the Project area.
generation, I am deeply concerned of the effect of Tintina’s planned mining
operation on the Smith River drainage.
Refer to Consolidated Response AQ-1, which addresses concerns regarding
impacts on aquatic life (including algal growth) in Sheep Creek.
The proposed Black Butte Copper Mine is likely to have a large, ongoing
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impact on the Smith — and would be a constant source of local, environmental, Refer to Consolidated Response PD-5, which addresses concerns regarding
and taxpayer concern long beyond the viability of the mine itself.
cement breakdown due to acid formation.
The Smith River is not only is a source of pride, inspiration and solace — and
one of the best streams in the lower 48 — it generates $10 million in annual
economic activity: with so many things that can go wrong, in the pursuit of so
little, it’s simply not worth it to let our Smith River become the site of a
foreign-owned mining experiment.

Refer to Consolidated Response WAT-3, which addresses concerns regarding the
impact of explosives.
Refer to Consolidated Response WAT-5, which addresses concerns regarding
potential thermal effects on water resources and ecosystems.

The DEIS does not accurately project how much water the mine will remove
from the watershed. Research that’s been done on the impact of this mine on
fish populations is incomplete and inaccurate. The potential effect on algal
growth, the breakdown of cement tailings, water temperature changes, and the
impact of explosives make this project too dangerous a bet for The Last Best
Place, and for the taxpayers who are at risk of having to pay (yet again) for
what’s left, when the profit of a mining company no longer justifies the
expense to clean up their own mess.
The Draft EIS for the Proposed Tintina Black Butte Copper Mine project does
not sufficiently address the irreparable, long-term - forever harm this mine
would cause to the Smith River, Sheep Cr. and all it’s tributaries.
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At a crucial time when Montana waterways are suffering from gradually, but
continually warming temperatures, earlier, drier and hotter summers that are
seriously pressuring all waters and their aquatic habitat, this proposed mine is
an untimely idea and will significantly add to this heavy burden that the Smith
would have to bear. The river’s flows in the last 20 or so years have frequently
been limited as a result of this warming trend - and river aquatic quality and
fishing have suffered as a consequence while tensions between recreational
users/fishermen and irrigation/agricultural interests have increased.
1. Refer to Consolidated Response WAT-2, which addresses concerns
regarding impacts on surface water resources in the Project Area.
In this new, challenging weather environment where we should be making
every effort to conserve and protect, this proposed mine risks losing everything 2. In addition to Consolidated Response WAT-2, refer to Consolidated
Response WAT-5, which addresses concerns regarding potential thermal
we still have in the Smith waterway.
effects on water resources and ecosystems. In addition, refer to Consolidated
Response MEPA-2, which addresses concerns regarding climate change.
1. The amount and quality of water in Sheep Cr., the Smith’s most important
trout spawning tributary, will be significantly diminished by this proposed
3. Refer to Consolidated Response WAT-2, which addresses concerns
mine, far more than the Draft EIS is projecting, especially when the longer term
regarding impacts on surface water resources in the Project area.
effects of warmer and drier weather conditions are factored in. The ground
water flows required by the proposed mine will be far more than estimated by
the DEIS and will need to be treated to reduce contaminants.
2. Furthermore, water pumped back into the Smith will have higher
concentrations of all contaminants, regardless of treatment and will be warmer
than it was when removed from the river - which will have drastic effects upon
stream habitat - the insect life so dependent on natural stream water conditions
and particularly the fish and animal life which rely upon that step in the food
chain. Fishing quality in the Smith has struggled against the warming
conditions we have all been experiencing - imagine how this will play out over
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the longer term!
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3. DEQ and Tintina have failed to show that all proposed mine waste
contamination can be eliminated from water pumped back into the Smith which should be an absolute necessity for this project. And, they have not
shown that these wastes will not create acid mine drainage or negatively impact
the river environment in the short - and certainly not the long term. Why would
we rishk this when we don’t have to? Why would we risk this for someone
else’s copper mine? Makes no sense!
The Smith River is one of the most precious jewels of the Treasure State and
our only permitted recreational river. Any rush to allow underground mining in
its headwaters could have serious implications that Montanans will have to deal
with, and pay for, for generations. In its haste to complete this draft EIS, the
DEQ claims that the proposed mine will not harm the Smith River. A closer
look at the draft EIS and the history of mining in our state proves this statement
to be false. There are significant reasons that this is the wrong mine in the
DEQ has been reviewing aspects of this Project for approximately 7 years.
wrong place:
See Consolidated Response WAT-1 and WAT-2 for information about the
1. The Black Butte mine runs a serious risk of reducing flows and increasing
hydrogeological model, groundwater flow assumptions, and impacts on surface
pollution of the most important spawning tributary of the Smith River. The
water resources.
company and the DEIS grossly underestimate how much groundwater
connected to the Smith River headwaters will flow into the mine and must be See Consolidated Responses AQ-1, AQ-2, and AQ-4 for information about algal
treated for toxic contamination before being pumped back into the ground.
growth, aquatic life assessments, and temperature effects on aquatic ecosystems.
The Proposed Action and AMA require the Proponent to monitor water
2. History shows that the water the company plans to pump back into Smith
temperature in the discharge and at the stream monitoring sites (MOP Section
River tributaries, so they don’t dry up due to mining activities, is highly likely 6.3.1; Tintina 2017a). If water temperatures violate the Montana Water Quality
to contain more acidity, nitrates and toxic metals than the DEIS admits.
Act, including non-degradation standards, the Proponent would be required to
Additionally, the replacement water will be much higher temperature than
implement engineering controls sufficient to avoid any temperature-related
natural stream flow that will cause increased algal growth and be detrimental to adverse effects. See Consolidated Response WAT-5, which discusses concerns
our coldwater fish populations. All of those changes in water quality are
regarding potential thermal effects on water resources and ecosystems.
harmful to aquatic life, fish, and stream habitat.
See Consolidated Response PD-2 for information about the proposed technology
3. The DEIS hasn’t properly considered how to keep toxic waste from this mine and facilities. Other mines in Montana historically have not treated their
out of groundwater and surface water connected to the Smith River system. It wastewater using RO, which is a highly effective water treatment method.
also has failed to evaluate the high likelihood that waste from this mine will
create acid mine drainage laden with heavy metals like arsenic as has occurred Impacts on groundwater and surface water resources are not predicted. To
from mining across Montana for more than 100 years.
confirm this prediction, the Proposed Action and AMA require the Proponent to
conduct groundwater and surface water monitoring.
4. The company’s plans to keep waste and toxins in place for decades or
generations is very experimental. They provide no good evidence that it will
work. The Smith River is their guinea pig.
5. The DEIS has not properly or sufficiently assessed the abundant aquatic life
in the Smith and its tributaries that this mine will threaten.
I write this letter on behalf of the Pat Barnes Chapter of Trout Unlimited in
Helena. Our chapter has just over 500 members who are advocates for cold,
See response to Submittal ID BBC00761, Comment Number 1.
clean, and unpolluted waters in Montana. We focus a large amount of our time
to our local Helena area watersheds including the waters of the Smith River.
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In its haste to complete this draft EIS, the DEQ claims that the proposed mine
will not harm the Smith River. A closer look at the draft EIS proves this
statement to be false. Here are significant reasons that this is the wrong mine in
the wrong place:
1. This mine seriously risks reducing flows and increasing pollution of the
Smith River’s most important trout spawning tributary. The company and the
dEIS grossly underestimate how much groundwater connected to the Smith
River headwaters will flow into the mine and must be treated for toxic
contamination before being pumped back into the ground.
2. The water the company plans to pump back into Smith River tributaries, so
they don’t dry up due to mining activities, is highly likely to contain more
acidity, nitrates or toxic metals than the dEIS admits. Additionally, the
replacement water will be much higher temperature than natural stream flow.
All of those changes in water quality are harmful to aquatic life, fish, and
stream habitat.
3. The dEIS hasn’t properly considered how to keep toxic waste from this mine
out of groundwater and surface water connected to the Smith River system. It
also has failed to evaluate the high likelihood that waste from this mine will
create acid mine drainage laden with heavy metals like arsenic.
I believe the Smith River is too precious to risk so a foreign-owned mining
company can turn a quick profit and leave Montana taxpayers to clean up its
mess. The Black Butte copper mine would be in operation for only 13 years,
but the damage to the Smith River and its tributaries would be permanent. For
these reasons, I support the No-Action Alternative in the DEIS.

BBC00915

BBC00918

February 2020

2

1

Megan Chaisson

Warren and
Lezlie Hopper

Email

Email

Considerations:
• The Smith River, specifically Sheep Creek is incredible trout spawning
habitat.
• The double-lining proposal for the tailing pond is experimental and may not
work.
• Baseline data on aquatic species populations must be collected prior to
launching any major development.
More generally, I encourage the State of Montana DEQ to recognize and
support our strong connection to the natural world. Through your regulatory
measures please enforce forward-thinking decisions that favor conservation and
sustainability.
Thank you for your consideration and for the opportunity to comment.
The mine will be located on Sheep Creek, the major upstream tributary of the
Smith River. One obvious exposure is to decreased water availability for the
river. The EIS describes a process that relies upon the use of ground water and
yet assumes minimum impact on stream flow. That is inherently flawed logic;
that the DEQ appears to accept without concern.
In a late revision to the EIS, Tintina admitted that they would need to store
treated water for release during higher stream flows. That can reliably be
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No adverse effects are predicted to occur on surface water and groundwater as a
result of Project development based on results of the quantitative predictive
models developed for the Project and in light of planned mitigation measures. As
is standard practice, the EIS includes quantitative predictive surface water and
groundwater modeling to generate predictions to support the assessment
application and inform mitigation and management strategies (see Section 3.4.1,
Section 3.4.2, Section 3.5.1, and Section 3.5.2). Section 3.5.3.1 and Section
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translated to saying that the stored water will be warmer than mainstream flow
AND will require higher flows for dilution of added contaminants in the stored
water. Dilution has never been the solution to pollution! This action cannot
possibly do anything except degrade the water quality in Sheep Creek and
ultimately the Smith River-and yet the proposal met NO objection from the
DEQ.

3.5.3.2 discuss why impacts on Smith River are highly unlikely.
The water pumped from the mine would be returned to the stream (via the UIG),
minus about 210 gpm needed for processing. This return would limit impacts on
stream flow. Reservoir storage and controlled release are proposed to offset these
losses during lower flow conditions. Treated water would be stored during July
through September, then released during the subsequent lower flow months. The
only reason for storage is a very restrictive nutrient standard that is only in effect
during July through September.
The Proposed Action and AMA require the Proponent to monitor water
temperature in the discharge and at the stream monitoring sites (MOP Section
6.3.1; Tintina 2017a). If water temperatures violate the Montana Water Quality
Act, including non-degradation standards, the Proponent would be required to
implement engineering controls sufficient to avoid any temperature-related
adverse effects. See Consolidated Response WAT-5, which discusses concerns
regarding potential thermal effects on water resources and ecosystems.

I have met with Tintina Montana personnel and reviewed their mine plans. I
have also reviewed DEQ’s draft EIS for this project. In my view Tintina has
“gone the extra mile” to ensure minimal impact to the land and the downstream
Smith River from this proposed copper project. Especially significant is the
generous use of cement for physically and chemically stabilizing waste
products both underground and on the surface.
BBC00932

1

Andy Johnson

Geological
Engineer/Mineral Email
Consultant

BBC00945

1

Michael Scott

Email

February 2020

Much concern has been placed on possible pollution “ruining” the Smith River
Comment noted.
downstream from the proposed mine. I see little probability of that. For one
thing, the meandering Sheep Creek tributary will sequester any pollutants that
may reach Sheep Creek. For another the mine area is underlain by carbonate
bearing sediments. In my view, any potential leakage of metals from the site
will quickly be sequestered via natural attenuation in the carbonate bearing
soils and fractured underlying sediments. Nevertheless, Tintina Montana’s goal
of 100% capture and 100% containment will most probably render these points
moot.
No adverse effects are predicted to occur on surface water and groundwater as a
result of Project development based on results of the quantitative predictive
models developed for the Project and in light of planned mitigation measures. As
A. The environmental document under-represents the contribution Sheep Creek
is standard practice, the EIS includes quantitative predictive surface water and
makes to fish recruitment in the Smith and Missouri Rivers
groundwater modeling to generate predictions that support the assessment
The analysis in the document states that recruitment in Sheep Creek contributes
application and inform mitigation and management strategies (see Section 3.4.1,
locally to the Smith. Recent field work done by FWP, TU and others has
Section 3.4.2, Section 3.5.1, and Section 3.5.2). Section 3.5.3.1 and Section
documented that salmonids from as far away as the Missouri and lower Smith
3.5.3.2 predict that impacts on Sheep Creek and the Smith River are highly
use Sheep Creek for spawning. The environmental review should be revised to
unlikely. The Project is proposed to be an underground mine, and the only
reflect this new information and should be considered, especially in regard to
significant amounts of Project contact water would be excess water sent from the
potential heavy metal contamination in Sheep Creek. Heavy metals, as well as
WTP to the UIG.
acid mine drainage can significantly affect recruitment and, thus, potentially
fish numbers in the Smith, an economically important river.
Impacts on groundwater and surface water resources are not predicted. To
confirm this prediction, the Proposed Action and AMA require the Proponent to
conduct groundwater and surface water monitoring.
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C. There needs to be a better analysis of the potential heavy metal and acid
mine drainage impacts to Sheep Creek. The proposed mine is below the
groundwater level in the area where it would be built meaning that there will
need to be pumping during its operation. The company proposes to dispose of
the water, which will be laden with heavy metals by injecting it into deeper
aquifers, relying on aquifer separation as the principal means for keeping
contamination out of Sheep Creek. This is a deficient assumption for two
reasons. First, opening the adit exposes sulfite bearing rock to the air allowing
it oxidize and to be dissolved by water. Not all the water in the mine will be
able to be pumped out. Some amount, not documented, will flow into the
surrounding aquifer with the potential for polluting Sheep Creek affecting
water quality for fish and downstream use by the ranching community. Second,
there is little to no documentation of what a full development scenario, with
potential open pits would mean for water quality.

Additional relevant data on fish movement and stream redd counts near the
Project area has been included in the Final EIS. Also, see Consolidated
Responses AQ-1, AQ-2, AQ-3, and AQ-4.
The Proponent has used hydrogeochemical monitoring, hydrogeological
modeling, surface water modeling, and geochemical testing data to design its
underground workings and associated surface facilities, including the WTP, and
to minimize potential impacts on surface water and groundwater. Apart from
groundwater in the underground workings at the end of the closure phase, water
from all facilities would be collected and treated to meet non-degradation criteria
prior to discharge (Hydrometrics, Inc. 2016b). The Project would be an
underground mine, and the only significant amounts of Project contact water
released to the environment would be excess water sent from the WTP to the
UIG. The water would be released to the alluvial aquifer via the UIG during the
mine construction and production phases. Prior to a release, that water would be
treated to assure compliance with surface water and groundwater standards and
non-degradation criteria per the MPDES permit (Hydrometrics, Inc. 2018a;
Tintina 2018a).
No Project contact water laden with heavy metals would be released to the
environment. The RO-treated water would be injected to the alluvial aquifer, not
deeper aquifers (there are no deeper aquifers around the Project site—the deep
bedrock was found to be of low permeability and cannot be characterized as an
aquifer).
All the groundwater flowing into the mine would be pumped out. No
groundwater migrating toward the mine would flow away from the mine during
mine operation, as long as the mine is dewatered and a cone of depression is in
place. See Consolidated Response WAT-3.

During the post-mine period, the post-mine contact groundwater would be slowly
Finally, the company relies on back-filling the adit to seal it off from further air
migrating toward the surficial environment mainly through shallow bedrock. The
circulation as its mitigation strategy. There is no analysis of what would happen
geochemical model predicts low concentrations of analytes in that contact water
if that back-fill strategy fails, something that has happened frequently at other
below non-degradation levels after completion of washing the mine workings
mine adits including the New World Mining District. Nor is there any estimate
during mine closure. See responses to Submittal ID HC-003, Comment Numbers
of the costs associated with additional mitigation requirements should that
52 and 68.
happen.
The Proposed Action would not create any open pits. No expansion of mining
would happen beyond what the Proponent has proposed. Any expansion would
require a new application for mining followed by a new EIS. See Consolidated
Response CUM-1.
It is not clear what the commenter means by using a phrase “if the backfill
strategy fails.” See Consolidated Response PD-5. Completely filling the open
spaces underground with a cement-like material, followed by flooding them, has
no potential to fail to prevent air circulation. There is no record of such a strategy
to have failed. One example of a successful implementation of an approach
similar to what was proposed by the Proponent is the New World Mining District,
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where an old draining adit was reopened, with backfill and plugs installed over a
century after completion of the mining, which resulted in significant
improvements to water quality.
The EIS provides a summary of the results of the quantitative predictive surface
water and groundwater modeling. The model predictions support the
environmental assessment and serve as tools to inform mitigation and
management strategies (see Section 3.4.1, Section 3.4.2, Section 3.5.1, and
Section 3.5.2 of the EIS). Section 3.5.3.1 and Section 3.5.3.2 explain why
impacts on Sheep Creek and the Smith River are highly unlikely.
Impacts on groundwater and surface water resources are not predicted. To
confirm this prediction, the Proposed Action and AMA require the Proponent to
conduct groundwater and surface water monitoring. Monitoring would continue
on Sheep Creek downstream of the Project boundary and along Coon Creek as
described in Section 3.5 of the EIS.
Baseline water quality monitoring has been conducted on Sheep Creek since
2011 and is continuing. Monitoring sites on Sheep Creek are sufficiently far
downstream of the Project area that any possible water quality impacts from the
mine would be detected there. If impacts could not be detected in Sheep Creek,
then there would neither be any impacts on the Smith River or on the Missouri
River. If impacts were detected in Sheep Creek, then remedial actions would
correct the problem long before effects progressed farther downstream.

BBC00931

2

Stuart Lewin

BBC00952

1

Will Trimbath

February 2020

Email

Trout Unlimited

Email

An adequate monitoring plan has not been required under the DRAFT EIS to
determine Sheep Creek down stream from the proposed mine, Smith River
where Sheep Creek empties into the Smith River and where the Smith River
Flows into the Missouri River and just above the City of Great Falls water
intake and the Missouri river below where Belt Creek flows into the Missouri
river showing water quality which measures acid waste and arsenic levels and
water quantity at each of these location should be established as part of the
permitting process. Baseline measurements over several years should be
determined and then after the mine begins operations there should be
Section 3.5.3.1 and Section 3.5.3.2 of the EIS present specific discussion on why
continuous monitoring as part of the monitoring plan. The goal is to measure
impacts on the Smith River are highly unlikely. See also Consolidated Response
the impact of the mining operation on water quality and quantity.
CUM-3 for additional discussion regarding potential impacts beyond Sheep
C. An analysis of the impact to the Smith and Missouri Rivers of the mine after Creek. Bonds required under the MMRA must be based on reasonably
its bonding runs out and if and when the mitigation measures of the mine fail foreseeable activities the applicant may conduct in order to comply with
has not been included in the DRAFT EIS. Severa1 ·100 years is not a very long conditions of an operating permit. DEQ has not identified any impacts that would
time to consider in the life of the City of Great Falls especially in light of the
last into perpetuity. Therefore, DEQ cannot require the applicant to post a bond
failure of the residents of Great Falls to address significant industrial pollution for long-term monitoring and/or treatment. See Consolidated Response FIN-1 for
of the MR in the last 130 years of city’s existence.
information about bonding and protection for taxpayers.
Unlike many of the comments you will read, this one will not start by telling
you how many generations of a Montanan I am. I am not from Montana. I was
born and raised in Pittsburgh, Pennsylvania. I grew up obsessed with fishing.
My father, who would have rather wished I loved sports, met me where I was,
and picked up fishing himself to spend time with me. Every other Saturday we
would go fishing. Every other Saturday we would have to drive 90+ minutes to
get to trout streams that weren’t permanently polluted from mining. I can
remember as an antsy kid just wanting to get out of the car and fish, asking Dad Comment noted.
why we couldn’t just fish the countless streams and rivers we were driving over
to get to the mountains. Sometimes the answer was obvious, the streams were
as orange as my Charles Barkley Phoenix Suns jersey. Others though, ran clear.
When I’d ask my Dad, a civil engineer who specialized in mine reclamation,
he’d inform me that those streams too, while not rust orange, were also
biological deserts. Polluted by aluminum, selenium, and other heavy metals, the
water running with conductivity levels orders of magnitude higher than they
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should be.
The Smith River is in trouble. Your department is well aware of this and has
admirably looked into the algae bloom problems on the river. We’ve all heard
about the schools of fish that congregate at the mouths of Tenderfoot Creek and
other Smith River tributaries in August when the river is hot and low, and fish
are searching for higher levels of dissolved oxygen. With a river already
imperiled, stacking unnecessary risks on top of it are irresponsible.
I don’t have anything against Tintina/Sandfire/whatever foreign mining
company they’ll be next year. I believe they think they truly are doing things
right from the beginning. The problem is stepping out and looking at the
mining industry as a whole, which you must do. Don’t analyze this application
in a vacuum, ignoring the failed mines across our great state. The mining
industry has lost the benefit of the doubt.
Plenty of comments will highlight the economics that the Smith River provides
in recreation and tourism income, so I won’t repeat those here. That is secure,
stable income coming into Meagher, Lewis & Clark, and Cascade Counties.
Permitting this mine will result in higher incomes to White Sulphur Springs,
temporarily. But looking at the statistics of Montana mines, this one is going to
fail. It will fail like the vast majority of the others, and we will have traded a
stable recreational income for a get rich quick mine.
I’m sending you this email from a devise that uses copper, I get it. We need
copper. But this is the wrong location for this mine. There are plenty of other
rich ore bodies in the arid west that don’t sit immediately on top of a worldclass fishery. Permitting this mine is placing a vastly irresponsible risk upon
one of our state’s most cherished treasures. Do not permit this mine. Do the
right thing.

Tintina Mine

1

Nancy Traner

Email

The Proponent has used hydrogeochemical monitoring, hydrogeological
modeling, surface water modeling, and geochemical testing data to design its
underground workings and associated surface facilities, including the WTP, to
minimize potential impacts on surface water and groundwater. The Project is
proposed to be an underground mine and a primary planned mitigation measure is
that the only significant amounts of Project contact water would be excess water
sent from the WTP to the UIG; the water released to the alluvial aquifer via the
I am a landowner on the Smith River and am strongly opposed to the Tintina
UIG during the construction and operations phases would be treated to assure
Mine because of the potential disastrous effects on the river should any mishap
compliance with groundwater standards and non-degradation criteria per the
occur during the mining process.
MPDES permit (Hydrometrics, Inc. 2018a; Tintina 2018a).
Impacts on groundwater and surface water resources are not predicted. To
confirm this prediction, the Proposed Action and AMA require the Proponent to
conduct groundwater and surface water monitoring. Monitoring would continue
on Sheep Creek downstream of the Project area and along Coon Creek as
described in Section 3.5 of the EIS.
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Perpetual Water Treatment
The extraction in a sulfide based ore body, such as the proposed BBC mine will
be excavating, no matter the degree of “21 st Century” mining technology
employed, poses serious threats to Montana’s environmental quality and health,
not only for the life of the mine, but in perpetuity. Mining technology has
consistently shown itself incapable solving the issue of acid mine drainage
across the state of Montana. The course of mining history over the last 150
years–from the Berkeley Pit to the Zortman Landusky complex--demonstrates
that even with better and better technology, Montana taxpayers bare the burden
of toxic remediation. Zortman Landusky offers the cautionary tale of a mining
corporation declaring bankruptcy, walking away from all responsibilities and
leaving the State of Montana with insufficient bonding to deal with cleanup and
reclamation, including perpetual treatment of the acid mine drainage at the site.
On their website Sandfire claims their “mining operation will be completely
different than nearly any mine operation seen in Montana.”
(http://blackbuttecopper.com/faqs/why-will-we-not-repeat-the-mistakes-of-thepast/). While this may be true, based on their proposal, this hail-mary of a
statement inspires little confidence when Sandfire proposes employing a
technology like Cemented Tailings Backfill, which has not been tested or
proven effective at the proposed mine site. Rigorous quality control measures
must be required by DEQ, and added to the DEIS, to ensure that there are
safeguards and mechanisms in place, as well as sufficient bonding, to address
the potential for the need to perpetually treat contaminated water that the mine
site may discharge to the surface long after the mine had ceased operations.
Especially concerning is the assumption in the DEIS that the proposed,
unproven reclamation technology will go according to plan and work out
perfectly. The DEIS states in Section 3.5.3.2 that “The post-closure contact
groundwater would be unlikely to affect surface water quality – on its way
toward surficial environments it would be subject to mixing and retardation.”
While we all agree that thorough analysis and modeling shows the
effectiveness of the closure procedures working as planned, we can also agree
that the “best-laid plans of mice and men often go awry,” especially in the
mining industry.
We think the DEQ and BBC should plan for the worst, and hope for the best.
The worst in this case being the need for perpetual water treatment; the hope
being the mine will be “unlikely to affect surface water quality.” We highly
recommend DEQ add to the DEIS and proactively address this issue in its
DEIS, and plan for the unfortunate possibility that this mine could permanently
impact the surface waters of the Sheep Creek watershed, and consequently the
Smith River watershed, and ultimately the Missouri River watershed.
The proximity of the project to the Smith River and some of its tributaries has
caused some to oppose the project even though the Smith River is located 19
miles from project site. These concerns are appropriately addressed in the
mine’s proposed plan. While the analysis shows that it is “highly unlikely that
the Proposed Action in and of itself would have any measurable impact on
water quality in the Smith River” (Section 3.4.3.2.1, page 57), implementation
of the Agency Modified Alternative (AMA) would offer one more level of
protection of water resources (Section 3.4.3.3.1, page 60). That additional level
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It is standard practice to develop quantitative, predictive models to evaluate
potential water quality and quantity effects associated with proposed
development projects; the EIS includes quantitative predictive surface water and
groundwater modeling to generate predictions to support the assessment
application and inform mitigation and management strategies (see Section 3.4.1,
Section 3.4.2, Section 3.5.1, and Section 3.5.2). Note, these predictive surface
water and groundwater models and assessments completed to support the EIS do
not indicate that perpetual water treatment would be required or likely. The
Proponent has used hydrogeochemical monitoring, hydrogeological modeling,
and geochemical testing data to design its underground workings and TWSP to
minimize potential impacts on water quality. Apart from groundwater in the
underground workings at the end of the closure phase, water from all facilities
would be collected and treated to meet non-degradation criteria prior to discharge
(Hydrometrics, Inc. 2016b).
Cemented tailings backfill is a common approach used in underground mines.
Enviromin (2018) noted that many laboratory studies and case studies exist to
document the implementation of cemented paste tailings as backfill material.
They stated that, “Cemented-paste tailings backfill technology was used as early
as 1957 (Tariq and Yanful, 2013) and revolutionized mining. Today, it is a
common method for underground tailings placement: as of 2010, at least
100 facilities were reported to employ paste or cemented-paste backfill
techniques (Yumlu, 2010), and that number has undoubtedly risen. A range of
materials can be placed as fill, including waste rock, paste tailings, and cementedpaste tailings, using a variety of binders.”
Other mines that have used cemented paste tailings as backfill include: BHP
Cannington mine in Australia, Stratoni Operations (Madem Lakkos and Macres
Petres) in Greece, Zinkgruvan mine in Sweden, Langlois mine in Quebec, and the
Barrick Goldstrike mine in Nevada (Moran et al. 2013). Using cemented paste
tailings as backfill improves the stability of the underground workings (which
reduces the risk of subsidence) and reduces the oxidative weathering of rock
surfaces (Alakangas et al. 2013; Enviromin 2018). It has been successfully
applied to underground mine openings in Canada, Australia, China, Turkey,
South Africa, and the United States. See also Consolidated Response PD-2,
which addresses concerns regarding examples of proposed technologies.

Comment noted.

Final Environmental Impact Statement
Black Butte Copper Project

Submittal ID

BBC00978

BBC00984

February 2020

Chapter 8
Response to Comments

Comment
Name of Sender Organization
Number

4

1

Bruce Farling

Holly English

Source

Email

Email

Comment

Response

of protection is a good example of going ‘above and beyond’ when addressing
possible environmental impacts since, in that same discussion (Section
3.4.3.3.1, page 60), the DEQ states that “implementing the AMA would not be
required to ensure that Smith River water quality is not impacted”.
After reviewing the EIS and the DEQ’s proposed alternative, I have to
conclude that this project can safely be operated while protecting the
environment of Meagher County - including the Smith River. The jobs and tax
base that will be generated by the proposed action will assist Meagher County
in correcting the decades long decreases in wages, increases in unemployment,
and assist in reversing a trend toward young-family migration out of the area.
It is probable that because of the limited pump tests that occurred that the
modeling for at least the deep aquifer is inaccurate. DEQ received many
comments like this in scoping and from public reviews of the mine permit
application. As such, there is a high probability that more groundwater will be
encountered than anticipated. This is the conclusion of at least one groundwater
expert who has reviewed the mine permit application, completeness review and
DEIS (Myers 2016; Myers 2019). The groundwater model and the data
supporting it should be reviewed by an objective third party expert panel and
the findings reported to DEQ for inclusion in a supplemental DEIS.
• The 3,000-foot underground infiltration gallery located in the alluvium next to
Sheep Creek was not included in the mine permit application and not subject to
a completeness review. Therefore data for the DEIS are insufficient to
determine whether groundwater mounding will be problematic or not for Sheep
Creek, whether the alluvium will adequately adsorb or “dilute” pollutants
(doubtful and exactly what will be the effects of the discharges to the
infiltration gallery on natural groundwater and surface water exchange. It
appears that the nearest surface water quality station proposed in Sheep Creek
will be at least a mile downstream, which is insufficient to determine the near
effect of discharge to the infiltration gallery to surface water. The DEIS is
deficient in its disclosure of the impacts of the newly located infiltration
gallery.
• It is important to note that Tintina does not have an approved new water use
permit nor approved change of use for its proposal to divert surface water and
store groundwater to supplement flows in Coon Creek and Sheep Creek.
Approval of this stream supplementation plan could be complicated by
DNRC’s determination on water availability as well as objections from other
downstream water right owners, including Montana FWP and the U.S. Forest
Service, both which hold valid state-based instream flow reservations
downstream in Sheep Creek and the Smith River. The DEIS should be clear
that Tintina might have to modify its plans should it not clear hurdles posed by
the Montana Water Use Act.
I am writing to object to the construction of the proposed Copper mine at the
Headwaters of the Smith River. I had the pleasure of floating the Smith River
with my Montana friends last summer, and was struck by the sheer beauty and
health of this pristine river and productive trout fishery. I was amazed by the
number of wildlife encounters I had on the river and the diversity of bird
species. I also understand, through my own studies, the legacy of pollution left
by mining of decades past, that has left Montana residents with 2,500 miles of
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The mine hydrogeological model was developed by Hydrometrics based on years
of on-site research, including well drilling and aquifer testing, examination of
drill cores from exploration drilling, and geologic mapping. The predictions and
analyses as presented are considered appropriate and sufficient to support the EIS
and the proposed mitigation measures are sufficient for handling water during
operations and closure. See Consolidated Response WAT-1 for additional data
and discussion regarding the concern underestimating the rates of groundwater
inflow into the mine workings, and Consolidated Response WAT-1, Concerns
Regarding Hydrogeological Model and Underestimation of Groundwater Inflows.
An alluvial UIG proposed for installation near Sheep Creek was included in the
MOP Application, and therefore was subject to completeness reviews.
Subsequently, the Proponent proposed an expanded alluvial UIG at that location
as part of the MPDES permit application to DEQ. The revised UIG design was
also reviewed by DEQ. The reviewed data included the results of substantial field
testing and groundwater modeling. Monitoring in Sheep Creek is proposed to
occur at a point about 1 mile downstream. Since the UIG would consist of several
parts installed at different locations, the discharges of infiltrated water to the
alluvium (mixed with ambient groundwater) would not completely enter surface
water nearer the UIG sites.

With regard to acid drainage formation and generation of polluted water, see
Consolidated Response PD-5, Concerns Regarding Cement Breakdown Due to
Acid Formation; Consolidated Response PD-2, Concerns Regarding Examples of
Proposed Technology; and Consolidated Response ALT-4, Concerns Regarding
De-Pyritization of Tailings.
The Smith River is included in DEQ’s 303(d) list of impaired streams, covering
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polluted rivers, due to poorly or unmanaged acid mine drainage and heavy
metal contamination. Why on earth would the State of Montana approve a new
mine that threatens a healthy trout stream, when they have failed to get a handle
on the legacy mine pollution that exists today?

all stream reaches from the confluence of the North and South Forks to the mouth
at the Missouri River (see Section 3.5.3 of the EIS). The impairments include
flow regime modification, temperature, E. coli, total phosphorous, alteration in
stream-side or littoral vegetative cover, physical substrate habitat alteration, and
other human-caused substrate alteration. Algae growth reaching nuisance levels is
another problem. The factors possibly contributing to that problem include
increased nitrogen and phosphorus concentrations, increased water temperature,
high pH, and other factors (Bell 2018).

The Smith River is a highly sought-after float trip for anglers, river runners,
bird watchers, hunters, and tourists. The sheer number of permit applications
received each year, along side the user days clocked by the commercial river
outfitters attests to the value of the Smith River as a recreational gem. The State
of Montana should reject this project outright by selecting the No Action
Alternative based on the proposed impacts the project poses to the Smith River
and its ecosystem. The company has failed to demonstrate that existing
technology to surface and groundwater, fish and wildlife, and their habitat can
be successfully mitigated, particularly in the areas of surface and groundwater
contamination.
1. The company and DEQ haven’t properly considered how to keep
contamination from mine waste out of groundwater and surface water that will
flow into the Smith River system. They also have failed to evaluate the high
likelihood that wastes from this mine will create acid mine drainage laden with
arsenic and other mine contaminants.
2. This mine seriously risks reducing flows and increasing pollution of the
Smith River’s most important trout spawning tributary. The company and the
DEIS grossly underestimate how much groundwater connected to the Smith
River headwaters will flow into the mine and have to be treated to remove
contamination. Technology does not exist today that can successfully clean up
groundwater contamination.
Even with the positive economic benefits of this project, I could not support it
if I did not believe in the Tintina Montana’s ability to reclaim the site when
mining is complete. But I believe Tintina Montana will be a good steward of
this land. Already, they’ve made it a point to reseed and recontour all of its
exploratory drill sites. Plus, the proposed Black Butte Plan outlined in the Draft
Environmental Impact Statement clearly meets or exceeds the strict
environmental requirements we demand from mining projects.

BBC00991

2

Hayley Couture

Email

See Consolidated Response PD-2 for information about the proposed technology
and facilities.

As a geologist who works in the mining industry, I can safely say, our country
has some of the strictest environmental laws in the world. These regulations
guide every element of the Black Butte Project and I have no doubt, when they
Comment noted.
finish mining the more than 1 billion pounds of copper, they will be able to
return the land to agricultural use.
As I’ve personally reviewed the project, I have been most impressed with
Tintina Montana’s commitment to water quality. The company will have a
closed system in order to eliminate any direct discharge. Tintina Montana will
collect all of the water pumped out of the mine during construction and
operations and store it in appropriately lined and monitored ponds. If the ponds
exceed any water quality standards, it would be treated to meet stringent
requirements before being reintroduced to the groundwater. This proposed
water treatment, including reverse osmosis, has successfully been used at other

February 2020

Regarding the issue of reducing flows in the nearby creeks and Smith River, see
Consolidated Response CUM-3, Concerns Regarding Cumulative Effects Beyond
the Sheep Creek Watershed; Consolidated Response WAT-1, Concerns
Regarding Hydrogeological Model and Underestimation of Groundwater Inflows;
Consolidated Response WAT-2, Concerns Regarding Impacts on Surface Water
Resources in the Project Area; and Consolidated Response WAT-4, Concerns
Regarding Sheep Creek Dewatering.
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operations.
As I said earlier in my letter, I believe the Black Butte Project is a win for
Montana and its citizens. I hope the Department of Environmental Quality will
approve the project as outlined in the Draft Environmental Impact Statement,
so its benefits can be fully realized. Thank you for considering my comments.

BBC00997

3

Jennifer
Swearingen

Email

Regarding reducing flows in the nearby creeks and the Smith River, see
Consolidated Response CUM-3, Concerns Regarding Cumulative Effects Beyond
the Sheep Creek Watershed; Consolidated Response WAT-1, Concerns
Regarding Hydrogeological Model and Underestimation of Groundwater Inflows;
2 The DEIS significantly underestimates the amount of groundwater that will
Consolidated Response WAT-2, Concerns Regarding Impacts on Surface Water
flow into the underground tunnels and then be removed for treatment, robbing
Resources in the Project Area; and Consolidated Response WAT-4, Concerns
the headwaters of the Smith River of its natural water flows. Replacement
Regarding Sheep Creek Dewatering.
water will significantly raise the surface temperature of the river and will have
devastating impacts on all the lifeforms in the Smith River. This failure to
Regarding acid drainage formation and generation of polluted water, see
accurately gauge water flows and water removal significantly skews the
Consolidated Response PD-5, Concerns Regarding Cement Breakdown Due to
analysis of impacts.
Acid Formation; Consolidated Response PD-2, Concerns Regarding Examples of
3 The DEIS failed to analyze the impacts of pollution from explosives wastes,
Proposed Technology; and Consolidated Response ALT-4, Concerns Regarding
which will be drawn into streamwater via the newly created fractures in the
De-Pyritization of Tailings.
bedrock. Nitrates, a by-product of explosives, promote the growth of algae,
which has very negative impacts on fish habitat. Algae is also expected to
Regarding pollution impacts from explosives wastes and created fractures, see
increase due to the rise in surface water temperature. These combined changes
Consolidated Response WAT-3, Concerns Regarding Fracturing Resulting from
would have serious negative impacts on fish populations, none of which were
Blasting.
considered in the DEIS. Ignoring these impacts is unacceptable.
Regarding rising surface water temperatures and causing algal growth and
impacts on fish populations, see Consolidated Response WAT-5, Concerns
Regarding Potential Thermal Effects on Water Resources and Ecosystems.
See Consolidated Response WAT-1 for more information about the
hydrogeological model and underestimation of groundwater flow.

BBC01013
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Marlena Lanini

Email

Secondly, a full fate and transport model extending a significant time postclosure is necessary to claim that groundwater discharging to surface water
would not affect its water quality. I do not believe the current model shows the
impacts after closure from the paste backfill interacting with groundwater flow.

Groundwater modeling indicates that the deep bedrock zones that include the
Johnny Lee Deposit contribute very little flow to shallow bedrock and surface
water. Geochemical modeling indicates that post-closure, after the backfilled
underground workings are flooded, groundwater quality in the area of the mine
workings would be similar to baseline water quality conditions. Complete
backfilling of these areas with cemented paste would also limit groundwater flux
through these areas to rates comparable to pre-mining conditions. If groundwater
quality and flow rates remain similar to baseline conditions, then fate and
transport modeling would not predict changes from baseline conditions.

Additionally, I have the following comments on the groundwater models:

BBC01013
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Email

To predict any long term water quality issues from groundwater flow through
the former mine area, the permeability at the lower bound of the mine must be
establish through data collection from drilling. However, Appendix M states
“No test wells penetrate the VVF below the ore zone where it contacts the
deeper Chamberlain shale or Neihart quartzite and therefore it cannot be
established whether there is a damage zone in these deeper units associated
with the VVF.”

8-239

The number and type of tests conducted to characterize the hydrogeologic
properties of the geological materials for the Project are consistent with standard
practice for this type of project. While it is possible that fractured zones are at
depths that were not captured in the site data, it is unlikely that these zones are
continuous to surface such that they behave as preferential flow pathways for
groundwater. The likelihood of such flow pathways existing is regarded as low
because:
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• The testing along fault zones (discrete zones of high permeability) most likely
Appendix N “placement of the synthetic cover which is expected to eliminate
to occur in close proximity to the deformation occurring along faults,
all subsequent seepage” Synthetic covers will not eliminate seepage to 0, nor
consistently indicated low hydraulic conductivity.
eliminate seepage forever. The cover will crack over time and there will be
seepage at some future date unless the cover is monitored and repaired/replaced • The hydrogeological modeling conducted for the Project (Hydrometrics, Inc.
in perpetuity.
2016a) was calibrated to observed groundwater level measurements
(incorporating low hydraulic conductivity for deeper units and faults),
Appendix N, Section 6.2 “Precipitation water is assumed to be distilled water,
indicating the hydraulic conductivity values used in the model provide a good
and the wet paste seepage is estimated from water quality measured in process
fit to the site scale groundwater flow conditions.
water from metallurgical tests (Appendix J, from Austin, 2015). The
metallurgical data did not report alkalinity; therefore we estimated total
See Consolidated Response PD-4 for a discussion regarding liner failures and
alkalinity values of in the mass-load model of 400 ppm (as CaCO3).”
seepage mitigation. Routine inspection of all facilities would be a requirement for
Precipitation will not have the same properties as distilled water. Local
the site after closure. Additional seepage mitigation features are included in
precipitation could be sampled and used. Alkalinity values in the model are
facility designs, including foundation liners and seepage collection systems. The
crucial to making any predictions in pH as part of the model and would impact approach of embedding multiple seepage mitigation features into facility designs
sorption predictions. Data must be collected that would accurately represent
reduces the likelihood of significant seepage discharging to the environment to
this value as this is crucial to the model.
negligible levels.

BBC01014
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Guido and Lee
Rahr
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Distilled (or deionized) water lacks the buffering capacity of
carbonate/bicarbonate species found in rain water. As such, it acts as an
aggressive solvent and provides a conservative estimate of constituents that might
leach from test materials. The alkalinity of 400 ppm was estimated for the water
that could seep from the cemented paste tailings as they solidify within the CTF,
which would be expected to have elevated alkalinity due to the addition of
cement/binder components. This estimate was close to the calculated alkalinity
input from other dissolved species that were measured. Appendix N (Enviromin
2017a) of the MOP Application also states: “In addition to these solutions, run-on
and direct precipitation (assumed to be deionized water) are added and water is
removed as evaporation. These three fluxes of deionized water add up to a net
influx of 10,000 m3/yr of water, which dilutes the system by only a small amount.
The final mixed solution is equilibrated in PHREEQC to predict the PWP
chemistry that will report to the WTP.”
We are very concerned about the almost certain increase in water temperatures No adverse or long-term effects are predicted to occur on surface water and
in Sheep Creek and the Smith River itself. There is no way the Smith can
groundwater as a result of Project development based on results of the
sustain its quality trout fishery with a reduction of cold summer flows from
quantitative predictive models developed for the Project and in light of planned
Sheep Creek, especially with the possible impacts of climate change. The
mitigation measures, including RO treatment of mine dewatering flows. As is
Smith River is already temperature flow limited and suffers periodic summer standard practice, the EIS includes quantitative predictive surface water and
algae blooms and fish kills. This will likely tip the system out of the range that groundwater modeling to generate predictions to support the assessment
can support salmonid fish. This element of the EIS needs to be re-evaluated.
application and to inform mitigation and management strategies (See Section
3.4.1, Analysis Methods; Section 3.4.2, Affected Environment; Section 3.5.1,
4. Pollution of in-stream water. Large scale copper and gold mines create
Analysis Methods; and Section 3.5.2, Affected Environment, of the EIS). Section
permanent source of acid mine drainage and other forms of pollution to
3.5.3.1, Surface Water Quantity, and Section 3.5.3.2, Surface Water Quality and
downstream water quality. These impacts can be devastating to aquatic life and Temperature, of the EIS present specific discussion on why impacts on the Smith
persist for centuries.
River are highly unlikely. Also refer to Consolidated Response WAT-2.
Long after Tintina and its investors have collected their profit and moved on to Regarding rising surface water temperatures causing algal growth and impacts on
another project, Montana citizens and Smith River landowners will be left with fish populations, see the Consolidated Response WAT-5, Concerns Regarding
the toxic mess. My family and our neighbors--downstream from the mine -Potential Thermal Effects on Water Resources and Ecosystems.

February 2020
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will all suffer the effects. There are many sources of copper in the world today
but there is only one Smith River. It is the pride and joy of Montana, and as the
world changes it will be seen as one of the most beautiful places on earth -unless you permit this dangerous project.
Lets prevent the permanent degradation of the remaining in-stream water in the
Smith River. We are asking the DEQ to select the No Action alternative and
not permit this mine based on this poorly developed Environmental Impact
Statement and long term environmental impacts.
Second is addressing the uniqueness and fragility of the Smith River resources
and the cultural value the Smith River system has to Montana citizens. ARM
17.4.608(d). I am sure many commenters will raise this issue, but the Smith
River system is fragile as evidenced by being the only river in Montana that
requires a permit to float and one of a few rivers that the Montana Legislature
created a “Murphy” water right for in 1969. The unique nature of this resource
cannot be overstated. People travel from all over the world to experience its’
wonders. This river is a cultural treasure that goes beyond dollars earned from
recreation. This alone must support a no action alternative.
BBC01019
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Third, there are so few areas like the Smith River left, the importance to the
State and to each Montanan (and to society as a whole) from this environmental
resource has to be carefully examined and specifically addressed. ARM
17.4.608(e). The Draft EIS fails to adequately address this.

DEQ acknowledges the outstanding recreational opportunities afforded by the
Smith River and recognizes its economic contribution. Recreation and use of the
Smith River is addressed in Sections 3.7 and 3.8 of the EIS. Socioeconomic
resources are addressed in Section 3.9 of the EIS.
The EIS includes quantitative predictive surface water and groundwater modeling
to generate predictions to support the assessment application and inform
mitigation and management strategies (see EIS Section 3.4.1, Section 3.4.2,
Section 3.5.1, and Section 3.5.2). Section 3.5.3.1 and Section 3.5.3.2 explain why
impacts on Sheep Creek and the Smith River are highly unlikely.

The company’s plans to keep mine waste and the contaminants it produces
from adversely affecting the environment for decades or generations is very
experimental. They provide no good evidence that it will work. How many
clean-ups do we have to pay for before we demand proof (not theory) of longterm safety?
3) A plan is only as good as the investment, intent and capabilities of the people
See Consolidated Responses WAT-1 and WAT-4 for discussion about the
in charge. And given the fact that DEQ is understaffed and has its hands tied by
accuracy and robustness of the groundwater model and anticipated dewatering.
industry-favorable limitations to its authority, the management and monitoring
The Section 3.4.1.4 of the EIS discusses a series of aquifer tests that were
of this mine would come down to Tintina. Please ask yourself whether you are
conducted at the site that included both slug tests and short-term and long-term
ready to trust these people with the health of Montana’s crown jewel fishery
pumping tests to characterize the hydrogeologic characteristics of the principal
and Meagher County’s residents. To assume they will stick to their word and
stratigraphic units and the fault systems that bound the ore bodies (Hydrometrics,
keep their attention and investment focused on environmental safety is just not
Inc. 2017a). The number and scope of the completed tests represent a standard
credible. Here is the data:
practice for this type of project.
• In July of 2015 I toured the mine and spoke with several of the mine
executives. Perfectly pleasant people. But the unbridled confidence they
In the EIS, development of the numerical groundwater model was informed by
showed – in the face of not a lot of data at that point – made it obvious that they
the results of those tests as well as other data (groundwater levels, discharge to
would ignore any risks, bury any data, and create any spin to get this project
streams, estimates of recharge), and the model was calibrated to measured values
through. Here are just a few examples:
of various parameters. The reliability of the model predictions was assessed
• “We won’t dewater the Sheep Creek drainage. In fact, we’ll probably net add
considering data limitations and results of a model sensitivity analysis
clean water to it.”
(Hydrometrics, Inc. 2016a); the predictions and analyses as presented are
• “We won’t expand beyond this ore body.” Even at the time of this tour, the
considered appropriate and sufficient to support the EIS. DEQ would conduct
company was telling investors a very different story – and since then, Sandfire
regular inspections, if the Project is approved, and would be the entity regulating
has been clear about expanding the operation and making it a 50-year mining
mining at the site.
district.
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• “The sulfides are already there. If anything, the paste we add will neutralize
the acid already seeping into Sheep Creek.” Yes, they actually said this.
• The recent independent hydrology report shows that Tintina’s hydrology
analysis grossly underestimated the amount of groundwater they would be
dealing with.
• More than one of the executives touting modern mining techniques have been
involved in mines that failed to the detriment of their watersheds – mines that
were promoted with the same “modern mining” language.
• All of that said, we really don’t know who we would be entrusting with our
environment and public health. Since I toured the site, the company has become
a wholly owned subsidiary of its Australian financial backer, and half of the
executives have turned over. The players can change overnight.

BBC01054
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The mine hydrogeological model was developed based on years of on-site
research, including well drilling and aquifer testing, examination of drill core
from exploration drilling, and geologic mapping, and has not underestimated
4. The DEIS does not accurately project how much water the mine will remove
groundwater inflows, or the effect of dewatering activities in the Project area,
from the watershed. Further, the modeling used in the DEIS does not account
including the Smith River and associated tributaries. See Consolidated Response
for how much the surface temperature will change when they replace the water
WAT-1 for additional discussion about the accuracy and robustness of the
they are proposing to withdraw.
groundwater model, and Consolidated Response WAT-2, which addresses
5. Explosives used in the mine will create fractures in the bedrock. These
potential fracturing resulting from blasting activities.
fractures will create pathways for nitrates (explosives waste and other
contaminants to flow into groundwater.
The EIS includes quantitative predictive surface water and groundwater modeling
6. Nitrates, along with an increased temperature, promotes the growth of algae.
(see Section 3.4.1, Analysis Methods; Section 3.4.2, Affected Environment;
Algal growth decreases the amount of oxygen and available habitat for macroSection 3.5.1, Analysis Methods; and Section 3.5.2, Affected Environment, of the
invertebrates (fish food), and gravel beds available for spawning.
EIS). See Consolidated Response WAT-5 regarding concerns of potential thermal
effects on water resources.
I am a landowner on the Smith River, a first generation Montanan with the
experience of another place, the unfolding catastrophe of hard rock mining for
copper in northern Minnesota. The chemistry of that specific type of mining is
rife for disaster, with the production of highly concentrated sulfuric acid there
are untoward changes in the rivers and streams and the water table which are a
source of drinking water for communities there. The mistakes and lack of
vision of that community, and the regulators charged with protecting the
environment there does not need to be our experience for the Smith River and
surrounding area. For that reasons and others described below, my family and I
are compelling your department and the dedicated researchers that work with
you, to consider the following concerns with the current Smith River
Environmental Impact Statement and to deny the approval for the mine to be
developed.
The Smith River is Already Under Threat Another DEQ sponsored study
underway seeks to better understand the mounting threat of toxic algal blooms
on the Smith River. We have experienced this first hand near our home, where
the data of such blooms is occurring earlier each season. Part of the problem is
agricultural runoff, part is the warming climate and part is the recurrent
problem of low water flow.
The proposed Black Butte mine cannot accurately project how much water the
mine will remove from the local watershed. Further, the modeling used in the
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See Section 3.4.1, Analysis Methods; Section 3.4.2, Affected Environment;
Section 3.5.1, Analysis Methods; and Section 3.5.2, Affected Environment, of the
EIS. Section 3.5.3.1, Surface Water Quantity, and Section 3.5.3.2, Surface Water
Quality and Temperature, of the EIS present specific discussion on why impacts
on the Smith River are highly unlikely. See also Consolidated Response WAT-2.
See Consolidated Response WAT-1 for additional discussion about the accuracy
and robustness of the groundwater model.
See Consolidated Response WAT-3, which addresses concerns regarding
fracturing resulting from blasting activities. The fracturing resulting from blasting
was included in the hydrogeological modeling, as discussed in the MOP
Application, Appendix N, Section 4.3.2 (Enviromin 2017a). The extent of
fracturing is predicted to be limited to the area immediately around the mine
openings and not extend into the formation in a manner that could result in highpermeability flow pathways with the potential to connect the mine to surface
water.
See Consolidated Response WAT-5, Concerns Regarding Potential Thermal
Effects on Water Resources and Ecosystems, which addresses the commenter’s
concern that “the modeling used in the EIS does not account for how much the
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EIS does not account for how much the surface temperature will change when surface temperature will change when they replace the water they are proposing
they replace the water they are proposing to withdraw. The evidence of
to withdraw.”
worsening algal blooms and their toxic effect on aquatic habitat will most
certainly be compounded by the impact of the toxic water released from the
mining process.
Explosives used in the mine will create fractures in the bedrock. Rock
fracturing, part of the mining process cannot be accurately modeled, and the
result will be pollution of “other types” to the water table that underlies the area
and downstream, the Smith River. These other types of pollution include
contamination by materials from the explosives such as nitrates.
The resulting fractures, fissures and channels will create unpredicted
passageways for the acid-laced water to leach into the ground water and
ultimately into the various surface waterways. And when the concrete used to
“seal” of the fractured rocks degrades, all matter of the remnants of mining
processes will be released into the surrounding environment.
I am writing to strongly oppose the proposed mine in the Smith River
headwaters area. Did we not learn our lesson with Butte. The lasting effects of
Copper mining, the water damage, the toxic metals, the tailings, these things
not only damage our pristine waters, they damage the views, they lead to
decreased tourist money. While the proposal states they will not be pit mining
the practices of copper retrieval are waste heavy and toxic. This is a no brainer Comment noted.
and we should not support such a proposal. The ‘downstream’ effects will last
generations. The days of Copper Kings and Butte America have left us with the
current toxic superfund site. Why would we risk this in one of the most scenic
and natural areas left in the lower 48. Please do not allow this proposal to go
forward.
1. It is my overall professional opinion that the DRAFT EIS and supporting
Regarding the questions raised in “f.” of the comment:
background documentation accurately define the baseline and mine-life impacts
The groundwater modeling (Hydrometrics, Inc. 2016a) indicated that the
to the surrounding groundwater and surface water state waters. I will briefly
state what I believe are the major take-ways from the Draft EIS (please correct maximum base flow reduction in Sheep Creek resulting from mine dewatering
will be 157 gpm upstream of monitoring station SW-1. As indicated Section
in responses any misstatements of facts or conclusions presented in the Draft
3.5.3.1, subsection, Dewatering Associated with Underground Mine Operations,
EIS);
a. all major aspects of the existing environment, and most importantly carefully in the EIS, “The predicted decrease in flow (157 gpm) does not account for
additions to base flow from seepage from the NCWR.” As such, contributions of
and accurately defined the flow, quality, and interaction between the deep
seepage from the NCWR are expected to partially compensate for the estimated
bedrock (confined) aquifer systems, shallower more fractured bedrock
overlying the mine deposits, shallow bedrock sourced spring flows (10 nearby reduction in flow in Sheep Creek resulting from mine dewatering included in the
EIS. See also Consolidated Response WAT-4 for additional discussion regarding
springs), and the upper-most Sheep Creek Alluvial and the Surface flows of
the base flow reduction in Sheep Creek.
Sheep Creek.
b. then assessed the impacts on ground and surface water using industry and
A discussion regarding flow reductions in small seeps is included in EIS Section
regulatory accepted water quality and quantity modeling tools to define
groundwater movement during the various stages of deep underground mining, 3.4.3.2, Dewatering Associated with Underground Mine Operations - Spring and
Seep Flows. Flow reductions in small seeps were not quantified as part of the
and post mining recoveries.
hydrogeological modeling, and reduction in flows in some seeps is expected. As
c. plus assessed the mine milling metal extraction processes, water recycling
and conservation and the plans to discharge highly treated & polished water to specified in the EIS, “The Proponent would have to provide replacement water
for any springs that are being put to beneficial use and are depleted by dewatering
a 7 deep long trenches along Sheep Creek during the non-summer months (3
(§ 82-4-355, MCA).” The effect of cumulative reductions in seep flows on
months a year) to supplement groundwater losses into the mine groundwater
surface water flows in streams is captured in the base flow reductions quantified
working.
d. Plans to supplement groundwater mine working withdrawals by constructing by the hydrogeological model.
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large unlined reservoir to be filling with Sheep Creek surface water during high
spring flow periods, then slowly release through pumping to Coon Creek and
infiltration to recharge the Sheep Creek alluvial aquifers, and finally
e. Treating tailing with cementing compounds – 44-46% backfilled into the
underground workings and 55-54% placed in the large lined surface permanent
tailing impoundment.
f. The groundwater declines during mining in the near-surface groundwater
system would lower or eliminate flows in some area springs and reduce alluvial
groundwater flow in Sheep Creek alluvial deposits (How Much? I did not
find?), which in turn would reduce the surface water flow in Sheep Creek by
157 gallons per minute. Under worst case low flow in Sheep Creek conditions
(rare 7Q10) the projected mine induced flow in Sheep Creek would reach a
maximum of 6% reduction in flow on a very dry an hot summer day. MDEQ
Non-degradation MPDES permits regulations allow for a change of 255 gallons
per minute (10%) maximum reduction in flow in Sheep Creek. ?Does this
reduction include the increased baseline flow (est. 50gpm) into Sheep Creek
from the proposed non-contact reservoir storage structure??
g. Other than the slight and non-impactful reduction in low-surface water flow
in Sheep Creek and tributary Coon Creek, the mine will not in anyway
measurably degrade the water quality of any state waters – a condition of all
MPDES water discharge permits.

d. The state has classified Sheep Creek as being impaired for E-coli bacteria
and for aluminum, but I did not really understand if that was just the fact that
these two parameters were above the State/Federal water quality
guideline/limits or if there were real aquatic life impacts being observed?
e. I kind of put together the fact that the source of the elevated aluminum in
Sheep Creek is leaching of it from upstream and surrounding bedrock, and
which is supported by the water quality samples taken from 10 nearby springs –
that had 31 of 237 samples above the standards. But do these springs trigger
exceedances in aluminum in Sheep Creek itself and therefore impair aquatic
life.
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Doretta
Reisenweber

Reverse osmosis treatment, if it worked on a large scale, would require safe
Spreadsheet disposal of the contaminants from the filters. Has that area's hydrology been
studied?
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Responses to the following submissions provide a discussion of, and responses
to, questions regarding the potential Project-caused reductions in base flows of
the nearby streams:
•
•
•
•
•
•
•
•
•

Submittal ID PC-01, Comment Number 1
Submittal ID PM5-01, Comment Number 7
Submittal ID HC-003, Comment Number 55
Submittal ID HC-003, Comment Number 63
Submittal ID BBC00745, Comment Number 2
Submittal ID BBC00589, Comment Number 18
Submittal ID BBC00589, Comment Number 19
Submittal ID BBC00589, Comment Number 21
Form Letter 30, Comment Number 2-G

The impairment listing is based on measured exceedance of numeric standards of
pollutants known to have adverse effects on human health and aquatic life, but it
does not necessarily mean that impacts on human health or aquatic life have been
observed. The springs that occasionally have aluminum concentrations above the
acute aquatic life standard (0.75 mg/L) are identified as DS-3, DS-4, and SP-3.
Developed spring DS-3 is located in the Butte Creek drainage, so it flows away
from Sheep Creek and would not be considered a potential source of aluminum to
the stream. Developed spring DS-4 and spring SP-3 have average measured flows
less than 5 gpm, which are unlikely to measurably affect the concentrations in
Sheep Creek, assuming there is even a direct flow connection.
Water quality parameters like pH and other metal concentrations in the spring
samples are not indicative of bedrock leaching. The list of impaired streams,
which is included as Appendix A to the 2018 Integrated Report and 303(d) List
(DEQ 2018d), indicates that aluminum in Sheep Creek is caused by grazing in
riparian or shoreline zones, and it is reasonable to assume that the developed
spring sites may also be affected by nearby grazing. Note that Moose Creek,
located north of the Project area, is also listed as impaired for aluminum
exceedances. However, Moose Creek occurs in a different geologic setting
(Appendix M of MOP Application; Hydrometrics, Inc. 2016a) outside the Project
area, indicating that aluminum in the Sheep Creek drainage may not be sourced
primarily from underlying geology in the Project area. For further information on
how the Proposed Action or AMA would affect water quality in Sheep Creek, see
Consolidated Response WAT-2.
See Consolidated Response PD-5, WAT-1, and WAT-2.
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Chapter 8
Response to Comments

Form Letter Comment Submittals

Table 8.2-3 presents the substantive comments from the various form letters received by DEQ.
Substantive comments from each form letter are presented along with the DEQ responses to
those substantive comments. Many individuals personalized the form letters by adding comments
to the base form letter, and any of these comments that were substantive were treated as unique
comments (Section 8.2.2.1, Individual [Unique] Comment Submittals). Table 8.2-4 list the
names of the individuals who submitted the respective form letters. In some cases, individuals
submitted the same form letter multiple times; however, duplicate names have been removed in
this table.
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I would like to go on record in support of the Black Butte Copper Project as outlined
in the Draft Black Butte Copper Project Environmental Impact Statement.
The Socioeconomic Section 3.9 does a good job of underscoring the need for this
project in Meagher County. The area has seen out-migration of young families due to
the lack of jobs that can pay a family sustaining wage and include full benefit
packages providing good family insurance, ample vacation and personal days,
contributions to retirement plans, wellness programs, etc. The population of Meagher
County has decreased over the last decade and those that have remained in the area are
faced with a per-capita income that is 30% less than the Montana average (Section
3.9, page 5, table 3).
The average income of miners in Montana, $60,190, is nearly double the income of
the average job in Meagher County (Section 3.9, page 4) and would be a huge gamechanger for the individuals and the families that call the area home. The Black Butte
Project will directly employ 235 individuals and another 151 would find employment
with contractors or other employers servicing the mine (Section 3.9, page 13, Table
9). Goods and services purchased by the miners themselves throughout the local area
and state will create additional jobs for montanans. In addition, taxes that will be paid
by the mining company while in production will add millions to local government
coffers. For instance, the metal mines tax is estimated to be $4 million per year to the
State of Montana (Section 3.9, page 17) with over $1.4 million of that amount to be
distributed to Meagher County each year during the projected 11 years of production.
Thankfully, the unique-to-Montana Hard Rock Mining Impact Act, the local area will
be able to prepare for the influx of workers. The provisions of this act, as spelled out
in Section 3.9, page 17, are intended to mitigate fiscal impacts of a hard rock mineral
evelopment and assist affected local governments in preparing for, and mitigating,
area fiscal and economic impacts.
I would like to provide comments regarding the incredible economic boost the Black
Butte Copper Project will bring to Meagher County. In reviewing the socioeconomic
portion of the DEIS (3.9) it is abundantly clear that Meagher County is in dire need of
the economic stimulus that the BBCP could provide. Meagher County ranks in the
bottom categories of nearly every measurement in the socioeconomic analysis area.
In looking at the five measures used in the analysis, unemployment, average earnings
per job, per capita personal income, and families with income below the poverty level,
it is clear that the DEQ made the right conclusion. The data indicates a “less healthy
economy” in Meagher than that of the surrounding counties (3.9-5). With the median
wage in MT being $32,750 in 2016 (Montana DLI 2016), any new mining jobs
anywhere in our state will raise that very poor number. This is due to the average
median wage of a mining sector job being nearly double the state’s median wage at
$60,190 (3.9-4).
These are just the kinds of jobs that a county like Meagher needs. With an aging
demographic that is ten years higher than the states’ median age (3.9-3), the skilled
labor positions making family wages will lower that number and significantly
contribute to the goals of the White Sulphur Springs Growth Policy articulated on
page (3.9-9). While there are certainly going to be some front-end strains on public
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Thank you for your comment.

Thank you for your comment.

Thank you for your comment.
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infrastructure and services with the influx of these skilled workers (3.9-17), the Hard
Rock Impact Plan will help prepare Meagher County for these stresses through the
prepayment of Metal Mine License Taxes. Once up and running, the county is
estimated to receive 1.4 million a year in these taxes on top of an additional 8 million
in taxable valuation at peak copper production (3.9-17). This project will be an
incredible stimulus for Meagher County. My hope is the DEQ gets through the public
review process as quickly as possible to give Sandfire a permit and get this project
into construction.
A good example of this is the suggestion in Section 2.4.1.5 - “Use Wetlands as Part of
the Water Treatment System.” The suggestion that this is a better alternative than the
treatment plant proposed by Tintina was studied by the DEQ for environmental
benefit. In Section 2.4.1.5, Page 20, the DEQ rightfully maintains that there is no
reason to assume that the treatment plant cannot be ‘maintained in operating order’ for
as long as it is needed. The DEQ also pointed out that wetlands are often only
effective for ‘polishing’ waters primarily treated in an active system and that the
effluent standards required by law would not be able to be met using this alternative.
One of my concerns with the project is the acid generating rock at the site and it is
important to me that this issue be addressed carefully. I was pleased to see, in the 64page Section 3.4, an in-depth look at the methods used to determine the existing and
future water quality along with the measures proposed by the mining company and
required by your agency to mitigate the potential for acid generating rock to impact
our water systems. It is clear the mining operation as proposed will aggressively and
successfully deal with this issue. Of particular importance to me, the surface water
handling (Section 3.4, pages 52, 53) that includes double lining and constant leak
detection systems for the Process Water Pond, the Contact Water Pond brine holding
section, and the Cemented Tailings Facility are examples of the steps being taken to
alleviate concerns about contaminated runoff. In summary, the first-class approach to
mining this ore body as outlined in the proposed plan directs the Black Butte Copper
Project to handle the rock specifically to avoid problems that can occur with acid
generation. Further, the requirements for additional and stringent testing throughout
the life of the project gives me the comfort I need to support moving forward with the
proposed mine.
The analysis of the interface of the project’s operation with both groundwater and
surface water is comprehensive, thorough and appreciated. All issues of concerns have
been studied and any potential impacts mitigated below the level of significance. The
care given to water quantity and quality is highlighted throughout the mine’s plan of
operations. For instance, the surface facilities for the collection, storage, and asneeded treatment of the water (Section 3.4, Page 52) will assure that the water
returned to the environment from the project area will meet strict standards for quality.
I was pleased to see that Tintina proposes to use double liners with leak detection for
the Cement Tailings Facility, the Processed Water Pond, and the brine section of the
Contact Water Pond (Section 3.4, Page 52). Some seemingly small but ultimately
important examples of the attention given water in the proposed plan includes the
installation of plugs in declines and shafts in order to segment the mine at certain
locations. This will make pumping and rinsing more efficient during closure and have
the environmental benefit of reducing the flow of contact water through open tunnels
and shafts (Section 3.4, Pages 56,57). Another small but important example is the asneeded grouting of faults and fissures during construction of the access declines and
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As described in Section 2.3.2.5, Use Wetlands as Part of the Water Treatment System, of
the EIS, this alternative (use of wetlands as part of the water treatment system) was not
considered due to concern for wetlands not being able to remove all contaminants and due
to the discharge to wetlands potentially exceeding MPDES discharge permit standards.

Comment noted.

Comment noted.
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tunnels to inhibit groundwater inflow in the mine (Section 3.4, Page 55, 56). I am
hopeful that the DEQ, when this comment period is complete, will move quickly to
allow the Black Butte Project to move forward as planned. The proposed plan shows
that responsible development of our natural resources in this state can occur without
compromising the environmental values we hold dear.
Please accept my comment in support of the Black Butte Copper Project.
A review of the Draft EIS shows that Tintina Montana, Inc. and the DEQ listened to
the concerns of the public that were shared during the scoping process and those
concerns have been heard and answered. Possibly the most recited issue from those
who expressed concern about the mine are the possible impacts to the Smith River
watershed. Those concerns are valid - we all want to protect this important waterway but should be put to rest by the plans for constructing and operating this mine as
outlined in the EIS. In reading the proposed alternative Sections 2.2.1 through Section
2.3 it is clear that protection of the quality and quantity of water was the primary focus
of the planning process. From the construction phase (Section 2.2.2) through the
reclamation phase (Section 2.2.8) the plan seems rightfully driven by the need to
capture, collect, and treat (if necessary), and replenish all surface water and
groundwater that interfaces with the mine operations. The extraordinary care given to
water handling in Tintina Montana, Inc.’s proposed project is not only appreciated but
is what Montanans require of modern mining. The Black Butte Project will be a
much-needed economic engine for the rural Meagher County region and with the
proposed modern mining techniques that engine can operate without compromising
our valued water systems. Again, thank you for listening to the public’s concerns and
for answering those concerns with this plan. I look forward to your approval of the
Black Butte Project.
I appreciate the opportunity to submit my comments on the Black Butte Copper
Project Draft Environmental Impact Statement. I would like to go on record as being
very supportive of the proposed mining project.
Good, family-wage jobs are in short supply in the Meagher County area. This mine,
done right, will be a real boon to the region’s social and economic well-being. Section
3.9 page 13 reflects the 235 direct jobs that will be created by the mine and Section
3.9, page 18 states that “A younger demographic than what currently exists would
likely make up the 20 percent of new population coming to White Sulphur Springs
and Meagher County.” This will be good for the local schools and local businesses.
Just one of the taxes that will be paid by the mining company while in production, the
metal mines tax, is estimated to generate $4 million to the State of Montana (Section
3.9, page 17) with over $1.4 million of that amount to be distributed annually to
Meagher County during the projected 11 years of production. Further, the median
wage for a mining sector job in Montana was $60,190 in 2016, substantially higher
than the overall median wage in Montana of $32,750 (Section 3.9, page 4) and a great
deal higher than the current wage averages for Meagher County (Section 3.9, table 3).
Thankfully, this economic foundation can be accomplished with minimal disturbance
of the land and without compromising the wildlife and fisheries of the area. Upon
conclusion of the mining, the Draft EIS states that the area would be reclaimed and
returned to premining agricultural use (Executive Summary, page 5).
Please enter my comment into the public record on the Black Butte Copper Project in
Meagher County.
The Draft EIS is very complete and includes an analysis of the potential impact the
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Comment noted.

Thank you for your comment.

Thank you for your comment.
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project might have on the transportation systems in the area. For those who live in the
area, studying the increase in traffic that will come with constructing and operating of
the Black Butte Mine is important. In Section 3.12, Pages 1 through 12, accomplishes
this task in a responsible manner. Thank you.
As the study revealed, when the mine is operating, the road system in the area that
would receive the most incremental increase in traffic compared to 2016 is US Route
89. Table 3.12-2 shows that average traffic on this road, except for a few areas just
north of I-90 near Livingston, has remained fairly static since 2005. Section 3.12.3,
Page 8, explains that: “These roads typically operate at 5 to 10 percent of their
carrying capacity. Based on MDT assumptions, baseline traffic not associated with the
Project would increase about 20 percent (above the traffic volumes shown in Table
3.12-2) by the end of the Project’s operational life, and total traffic on Project-area
roads would still be less than 20 percent of total capacity.” In other words, even with
the increase in traffic from the badly needed economic development the area would
enjoy during the mine’s operation, the existing road system is more than capable of
handling the increase in use. I was pleased to see that Tintina Montana proposes to
encourage carpooling and would provide a shuttle service out of White Sulphur
Springs as mitigation for these small increases in traffic. I was also pleased to see that
the company intends to work with the Montana Department of Transportation in
addressing possible safety concerns at the intersection of U.S. Highway 89 and Sheep
Creek Road; U.S. Route 12 (Milepost 28.0 to 29.9); will review school bus schedules
and project truck traffic to limit the risk of interactions with school bus traffic; and
will use on-board systems to monitor and limit concentrate truck speeds on their
routes (Section 3.12, Page 11).
In an area that has suffered through years of economic malaise, the socioeconomic
impact of over 200 family-wage jobs is a huge positive compared to the small increase
in road traffic the project will bring to road systems that are being utilized far below
carrying capacities. This is especially true when Tintina Montana’s plan is to be proactive in mitigating for the increase. Please approve this project so that the citizens of
the Meagher County region have a job to drive to on the roads of the area.
This EIS, especially Sections 3.4, 3.5 and 3.6 that deal with groundwater, surface
water and geochemistry, outline an aggressive ARD prevention methodology that
includes not only proven technologies but above and beyond measures such as paste
backfill and hardcapping of the double lined cement tailings facility upon closure.
While sulfide removal sounds good, in reality the processes presented in this EIS
makes much more sense.
I appreciate the opportunity to comment on the Black Butte Mine Project proposed by
Tintina Montana, Inc. When I read that the Draft EIS had been released and that the
DEQ had determined that the mine construction and operation proposed along a
tributary of the Smith River would cause the river no harm, I was very interested in
reading how you came to that conclusion. After reviewing the document, specifically
the entirety of Sections 3.4, 3.5, 3.6 and the reclamation planning in Section 2.2.8, it is
easy to see how the DEQ reached the ‘no harm’ conclusion. Clearly, Tintina Montana,
Inc. has listened to the public and proposed a world-class mining process that offers,
as indicated in the DEQ statement to the press, “water quality protections above and
beyond what we think is required to comply with state water quality laws.” It is also
clear that the DEQ review of air quality, surface water, wetlands, wildlife, fisheries,
aquatic resources, geochemistry, soil, vegetation, groundwater, cultural resources,
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Thank you for your comment.

Comment noted.

Comment noted.
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transportation and of course, socioeconomics was thorough and complete. One
outstanding example of progressive mine planning is the proposed drift-and-fill
process of filling tunnels and access openings with mine waste that has been thickened
with cement into a paste (Executive Summary 5.2, page ES4). In the DEQ statement
to the press, the Agency indicated that this process ‘would cut off any new potential
paths for groundwater to flow.’ This is an excellent example of Tintina Montana, Inc.
going above and beyond what is required to assure the people that enjoy recreating on
the Smith River that they will continue to be able to do so without fear of the river
being negatively impacted by the economic development of this mine. The
reclamation plan, assured to take place since it will be backed by statutorily required
bonding by Tintina Montana, Inc., will include removal of the mine infrastructure and
exposed liner systems, covering exposed tailings so that waste rock will be left on the
surface and monitoring of water quality after closure until DEQ determines that
closure objectives have been met (Executive Summary, page ES-5).
The area certainly needs the jobs. Sawmill closures and logging job losses have
contributed to a prolonged contraction of economic vitality in the White Sulphur
Springs area. Meagher County has, sadly, some 18.3% of the population base living
below the poverty level (Section 3.9, Table 3) and a median household income that is
$11,000 less than Montana’s average. Wage earners with families have been forced to
look elsewhere for family-wage jobs and K-12 school enrollment has decreased by
over 20% between 2010 and 2016 (Section 3.9, Page 8). This project would
substantially change the economic well-being of Meagher County. Section 3.9, Table
10 shows that as many as 165 of the 235 projected mine employees would move into
Thank you for your comment.
the area during the years of mine operations. Those in-migrating employees are
projected to have an average of 2.46 people per household (Section 3.9, Page 14) and I
assume that some of the 1.46 non-employees in those households will be school
children. In 2016, the average wages earned by Montana mine workers was $60,190
(Section 3.9, Page 4) or over 300% of the current per-capita personal income of the
area (Section 3.9, Table 3). When these individuals and families spend their earnings
and pay their taxes the entire area will benefit. Thankfully, this economic development
can and will be able to occur without significantly impacting the local environment
(Sections 3.1 through 3.16), including the locally cherished and nationally renowned
Smith River.
I would like to provide comment on the Draft Environmental Impact Statement (EIS)
that has been completed for the proposed Black Butte Copper Project located near
White Sulphur Springs. More specifically, I would like to comment on Section 3.3,
which discloses potential impacts to Cultural, Tribal, and Historic Resources. As an
individual that takes an interest in Montana’s history and archeological sites, I found it
quite refreshing that the Proponent of this mining project took proactive steps to fully
analyze the project area for potential sites that could contain important archeological
artifacts. As illustrated in the DEIS (Figure 3.3-1), over three years of extensive
Comment noted.
cultural resource inventories were conducted. The result of these surveys has produced
two sites located within the project area (24ME1104, 24ME0163) that are eligible for
listing in the National Register of Historic Places. Both the DEQ and the project
Proponents deserve praise for using the MEPA process to better evaluate previously
documented sites like 24ME936 and 24ME925 (3.3.1) and for identifying other
potential sites that will be further evaluated before any disturbance of them would
occur (3.3.3.2). As clearly stated in the Draft EIS, there is no federal or state nexus
that required the additional work that has been conducted. The fact that it was done
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anyway is testament to the thoroughness of both the DEQ and the project Proponent in
looking at all aspects of disturbance. This commitment is further underscored by the
proposed actions to eliminate the possibility of losing these special places for future
generations to learn about and enjoy.
Thank you for accepting my comment on the Draft Environmental Impact Statement
for the proposed Black Butte Copper Project located near White Sulphur Springs. I am
most interested in the balance between needed jobs and necessary environmental
protections. I have looked at the document and would like to applaud both Tintina
Montana and the DEQ in finding that balance for this project. The sensitivity given
environmental issues found in the proposed construction and operating plans are
abundant (Section 2, Pages 1 through 16). Critical to ensuring longterm protection the
area’s environment, the reclamation processes planned when the mining is complete
are outstanding. The post-closure plans that include top sealing of the double lined
Cemented Tailings Pond with a high density polyethylene cover before covering it
with sloped soils and revegetating it will help to eliminate the possibility of acid
generation from the stored materials (Section 3.5, Page 26). Steps such as these give
credence to the DEQ statement that the project will not, during operations and after,
affect the Smith River or its tributaries. Tintina Montana has offered a complete plan
that balances the socioeconomic needs of the Meagher County region with the
environmental protections we expect and demand of modern mining.
First, the DEIS draft is 900 pages. Allowing only 60 days of review for a document of
that size strikes me as disrespectful for those wishing to go through it thoroughly and
one could argue that a rushed review only serves the mining company, not the public
interest. The DEQ person I talked to stated that the life of the mine, from beginning to
completed reclamation was 20 years. Recent descriptions of the life of the mine are
now at 50 years. Why the error when I asked? What is scheduled to happen
after/instead of the 20-year plan. Along those lines, more land has been leased from
the landowner and Forest Service than the currently reviewed mine would need. I
understand that during mineral leasing, the entity mining customarily leases as much
land as it can obtain. However I am concerned that should Sandfire change their plans
during mining, this acquisition of additional land would have been the tip off that the
companies had further mining plans for the area. If so, there will be no public review
process, just a DEQ review. If the DEQ is tolerant of a 60-day review for the current
mine, how quickly will they act to review any additional mining plans? If the
company decides to enlarge the mine at some future date, I could argue that with the
additional land leased from the beginning, it could be done to circumvent full review
and public comment. Is there any way to guarantee that is not the case?
The Smith River generates $10 million in annual economic activity. The outdoor
recreation industry generates $7 billion in revenue for the state. Outfitters will launch
73 of 1361 total Smith River permits in 2019. Outfitters create Montana jobs, are
responsible land stewards, and the money they generate stays in the state, having a
substantial ripple effect on the economy - airfare, hotels, travel, meals, supplies, etc.
The draft EIS should evaluate any potential impacts to this burgeoning and sustainable
industry. Sandfire is an Australian-owned mining company that will pocket the lion’s
share of profits and cut and run when profitability ceases. Montana already spends $50
million annually in tax dollars on mine clean-up. I do not want toadd a failed mining
experiment on the Smith River to the list, at the cost of existing perpetual Montana
jobs.

8-251

Thank you for your comment.

To date, only the Black Butte Copper Project has been proposed for mining. Any future
proposed mines or expansions would need a separate MEPA environmental review and
permitting, which would include public disclosure and input.
See Consolidated Response MEPA-1 and CUM-1.

DEQ acknowledges the outstanding recreational opportunities afforded by the Smith River
and recognizes its economic contribution. Recreation and use of the Smith River is
addressed in Section 3.7, Land Use and Recreation, and Section 3.8, Visuals and Aesthetics,
of the Draft EIS. Socioeconomic resources are addressed in Section 3.9, Socioeconomics.
The Final EIS has been amended to include publicly available information on the economic
contribution of the outdoor recreation industry, particularly the contribution attributable to
the Smith River.
DEQ does not predict contamination/pollution of Sheep Creek or any other surface water.
See Section 3.4.3.2, Proposed Action, Section 3.5.3.1, Surface Water Quantity, and Section
3.5.3.2, Surface Water Quality and Temperature, of the EIS. Process water discharged to
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Sandfire apparently has been clear about expanding and growing the operation into a
50-year mining district. The DEIS should evaluate the ENTIRETY of the project and
its potential impacts, and not allow Sandfire to segment the analysis.
The Smith River depends on clean, cold and abundant water from its tributaries to
sustain the fisheries and the recreational facilities we all love. When a mine such as
Black Butte digs into ore containing sulfide, the sulfide when exposed to air and water
produces high levels of acid and toxic metals. I understand that the additional water
permitting for this mine is needed because the nitrate content of the water predicted to
come from the mine was too high for the water quality standards. The mine has
created a very experimental system to deal with the amount of nitrates in the outflow
of the mine. I doubt it will work. Even with careful mining practices and careful
tailing storage, mines have nearly always contaminated nearby surface water. Many
require perpetual treatment of the outflow. I have discovered that 11 out of 12 mines
permitted since 1980 have water quality problems, the most notable among them
being Zortman-Landusky and the Beal Mine. If you think the public will stand behind
using the Smith River as an experiment so that Sandfire can remove millions in profit
from this state to a foreign country, you are wrong. I feel that they are asking to mine
here, in Montana, because we have no laws to avoid the perpetual contamination of
groundwater. They don’t have to prove that perpetual contamination will not occur.
They simply have to put on a dog and pony show all about state-of –the-art
technology. There is absolutely no guarantee that this new technology will work, as it
has never been tried before. And if it does fail, there is no real consequence to
Sandfire. But there is a very real and horrorific consequence for the Smith River, its
tributaries, fisheries and wildlife, and its wetlands.
I read that the new cemented tailings facility will sit on a hill overlooking Sheep
Creek. The method of cementing the tailings is unproven. If the dam or the cement in
the tailings fails, Sheep Creek is where the tailings will end up. Have you analyzed the
effectiveness of the liner for up to 50 years? Have you analyzed the effects of a very
probable earthquake on the dam? The liner and the dam are essential to protecting
Sheep Creek, and ultimately the Smith. Strict, exacting analysis is required.
I read that there will be a definite drawdown on the local water table. Coon Creek will
be the most affected stream (70%), however Sheep Creek will also be affected. The
plan is to pump water from Sheep Creek during high flow, store it, and pump it back
into Coon Creek as needed during low flow. The flow quantity in Sheep Creek is
already too low to totally protect the fishery during summer. This additional stress on
Sheep Creek can cause a higher water temperature. This would allow algae to grow,
which depletes oxygen in the water. Obviously, this would have an effect on wildlife
and fish.
Also, it appears that the water pumped out of the mine during the mining process will
need to be treated at a special reverse osmosis plant and then released. This water will
hold too many nitrates to meet the stricter water quality standards during the summer
months. So it will be held back until the stricter standards are not in effect. This water
would be released through underground tunnels below Sheep Creek, and would
eventually end up in Sheep Creek itself. The current surface water monitoring site on
Sheep Creek is not where the water exits the tunnels at the mine. It is two miles from
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See Consolidated Response CUM-1.

The tailings produced by mine ore processing would be mixed with cemented paste, serving
to reduce seepage contact with sulfide minerals, thereby reducing the leaching potential of
oxidation products. Refer to Consolidated Response PD-2, Concerns Regarding Examples
of Proposed Technology, for a discussion of previous use of the proposed cemented paste
tailings approach at other mines.
Refer to Section 3.5.3.1 of the EIS for details pertaining to water handling; Section 3.5.3.2
of the EIS for details pertaining to water quality including treatment. Also refer to
Consolidated Response WAT-2, which discusses concerns regarding impacts on surface
water resources in the Project area.

See Consolidated Responses PD-1, PD-2, PD-3, PD-4, and PD-5.

See Consolidated Responses WAT-2 and WAT-4 regarding impacts on surface water
resources. See Consolidated Response WAT-5 regarding potential thermal effects on water
resources and ecosystems.
See Consolidated Response AQ-1, Nuisance Algae, for information about algal growth.
Sampling of mine effluent before it is released to the environment via the UIGs would be
required. Additionally, the MPDES permit would require monitoring for metals, nitrates,
temperature, and flow near the proposed discharge points. Finally, monitoring sites
upstream and downstream of the UIG discharge point would be used to detect any thermal
impacts on groundwater.
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the discharge point. If there is ever a problem at the reverse osmosis plant, the
pollution will be over 2 miles gone before it is detected. At the very least, there should
be a required surface water monitoring system at the exit from the mine. Nitrates and
metals should be monitored as well as flow and temperature.
I would like to provide comment on the Draft Environmental Impact Statement (EIS)
that has been completed for the proposed Black Butte Copper Project located near
White Sulphur Springs. More specifically, I would like to comment on Section 3.3,
which discloses potential impacts to Cultural, Tribal, and Historic Resources. As an
individual that takes an interest in Montana’s history and archeological sites, I found it
quite refreshing that the Proponent of this mining project took proactive steps to fully
analyze the project area for potential sites that could contain important archeological
artifacts. As illustrated in the DEIS (Figure 3.3-1), over three years of extensive
cultural resource inventories were conducted. The result of these surveys has produced
two sites located within the project area (24ME1104, 24ME0163) that are eligible for
Comment noted.
listing in the National Register of Historic Places. Both the DEQ and the project
Proponents deserve praise for using the MEPA process to better evaluate previously
documented sites like 24ME936 and 24ME925 (3.3.1) and for identifying other
potential sites that will be further evaluated before any disturbance of them would
occur (3.3.3.2). As clearly stated in the Draft EIS, there is no federal or state nexus
that required the additional work that has been conducted. The fact that it was done
anyway is testament to the thoroughness of both the DEQ and the project Proponent in
looking at all aspects of disturbance. This commitment is further underscored by the
proposed actions to eliminate the possibility of losing these special places for future
generations to learn about and enjoy.
The Draft EIS also correctly states that, “According to the White Sulphur Springs
Growth Policy, residents are increasingly interested in ensuring new growth and
development be located in suitable locations, and that it be designed and constructed
to ensure the health, safety, and livability for residents (CTA 2017).” The average
income of miners in Montana, $60,190, is nearly double the income of the average job
in Meagher County (Section 3.9, page 4) and would be a huge game-changer for the
individuals and the families that call the area home. The Black Butte Project will
directly employ 235 individuals and another 151 would find employment with
contractors or other employers servicing the mine (Section 3.9, page 13, Table 9).
Goods and services purchased by the miners themselves throughout the local area and
Thank you for your comment.
state will create additional jobs for Montanans. In addition, taxes that will be paid by
the mining company while in production will add millions to local government
coffers. For instance, the metal mines tax is estimated to be $4 million per year to the
State of Montana (Section 3.9, page 17) with over $1.4 million of that amount to be
distributed to Meagher County each year during the projected 11 years of production.
Thankfully, the unique-to-Montana Hard Rock Mining Impact Act, the local area will
be able to prepare for the influx of workers. The provisions of this act, as spelled out
in Section 3.9, page 17, are intended to mitigate fiscal impacts of a hard rock mineral
development and assist affected local governments in preparing for, and mitigating,
area fiscal and economic impacts.
The Draft EIS also correctly states that, “According to the White Sulphur Springs
Growth Policy, residents are increasingly interested in ensuring new growth and
Thank you for your comment.
development be located in suitable locations, and that it be designed and constructed
to ensure the health, safety, and livability for residents (CTA 2017).”
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The average income of miners in Montana, $60,190, is nearly double the income of
the average job in Meagher County (Section 3.9, page 4) and would be a huge gamechanger for the individuals and the families that call the area home. The Black Butte
Project will directly employ 235 individuals and another 151 would find employment
with contractors or other employers servicing the mine (Section 3.9, page 13, Table
9). Goods and services purchased by the miners themselves throughout the local area
and state will create additional jobs for Montanans. In addition, taxes that will be paid
by the mining company while in production will add millions to local government
coffers. For instance, the metal mines tax is estimated to be $4 million per year to the
State of Montana (Section 3.9, page 17) with over $1.4 million of that amount to be
distributed to Meagher County each year during the projected 11 years of production.
Thankfully, the unique-to-Montana Hard Rock Mining Impact Act, the local area will
be able to prepare for the influx of workers. The provisions of this act, as spelled out
in Section 3.9, page 17, are intended to mitigate fiscal impacts of a hard rock mineral
development and assist affected local governments in preparing for, and mitigating,
area fiscal and economic impacts.
I would like to provide comment on the Draft Environmental Impact Statement (EIS)
that has been completed for the proposed Black Butte Copper Project located near
White Sulphur Springs. More specifically, I would like to comment on Section 3.3,
which discloses potential impacts to Cultural, Tribal, and Historic Resources. I grew
up in White Sulphur Springs on the South Fork of the Smith River, and it is vitally
important that this project be done the right way. As an individual that takes an
interest in Montana’s history and archeological sites, I found it quite refreshing that
the Proponent of this mining project took proactive steps to fully analyze the project
area for potential sites that could contain important archeological artifacts. As
illustrated in the DEIS (Figure 3.3-1), over three years of extensive cultural resource
inventories were conducted. The result of these surveys has produced two sites located
within the project area (24ME1104, 24ME0163) that are eligible for listing in the
National Register of Historic Places. Both the DEQ and the project Proponents
deserve praise for using the MEPA process to better evaluate previously documented
sites like 24ME936 and 24ME925 (3.3.1) and for identifying other potential sites that
will be further evaluated before any disturbance of them would occur (3.3.3.2). As
clearly stated in the Draft EIS, there is no federal or state nexus that required the
additional work that has been conducted. The fact that it was done anyway is
testament to the thoroughness of both the DEQ and the project Proponent in looking at
all aspects of disturbance. This commitment is further underscored by the proposed
actions to eliminate the possibility of losing these special places for future generations
to learn about and enjoy.
I would like to provide comments regarding the incredible economic boost the Black
Butte Copper Project will bring to Meagher County. In reviewing the socioeconomic
portion of the DEIS (3.9) it is abundantly clear that Meagher County is in dire need of
the economic stimulus that the BBCP could provide. Meagher County ranks in the
bottom categories of nearly every measurement in the socioeconomic analysis area. In
looking at the five measures used in the analysis, unemployment, average earnings per
job, per capita personal income, and families with income below the poverty level, it
is clear that the DEQ made the right conclusion. The data indicates a “less healthy
economy” in Meagher than that of the surrounding counties (3.9-5). With the median
wage in MT being $32,750 in 2016 (Montana DLI 2016), any new mining jobs
anywhere in our state will raise that very poor number. This is due to the average
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Comment noted.

Thank you for your comment.
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median wage of a mining sector job being nearly double the state’s median wage at
$60,190 (3.9-4). Being from a county that relies heavily on tourism and provides only
low paying jobs, nothing makes me happier for my friends, and neighbors than to see
some of them find an opportunity to make a decent wage that will allow them to not
only survive but prosper in Montana. These are just the kinds of jobs that a county like
Meagher needs. With an aging demographic that is ten years higher than the states’
median age (3.9-3), the skilled labor positions making family wages will lower that
number and significantly contribute to the goals of the White Sulphur Springs Growth
Policy articulated on page (3.9-9). While there are certainly going to be some frontend strains on public infrastructure and services with the influx of these skilled
workers (3.9-17), the Hard Rock Impact Plan will help prepare Meagher County for
these stresses through the prepayment of Metal Mine License Taxes. Once up and
running, the county is estimated to receive 1.4 million a year in these taxes on top of
an additional 8 million in taxable valuation at peak copper production (3.9-17). This
project will be an incredible stimulus for Meagher County and surrounding counties.
My hope is the DEQ gets through the public review process as quickly as possible to
give Sandfire a permit and get this project into construction.
I would like to provide comments regarding the incredible economic boost the Black
Butte Copper Project will bring to Meagher County.
In reviewing the socioeconomic portion of the DEIS (3.9) it is abundantly clear that
Meagher County is in dire need of the economic stimulus that the BBCP could
provide. Meagher County ranks in the bottom categories of nearly every measurement
in the socioeconomic analysis area. In looking at the five measures used in the
analysis, unemployment, average earnings per job, per capita personal income, and
families with income below the poverty level, it is clear that the DEQ made the right
conclusion. The data indicates a “less healthy economy” in Meagher than that of the
surrounding counties (3.9-5).
With the median wage in MT being $32,750 in 2016 (Montana DLI 2016), any new
mining jobs anywhere in our state will raise that very poor number. This is due to the
average median wage of a mining sector job being nearly double the state’s median
wage at $60,190 (3.9-4). I entered the legislature in 2007 with the goal preserving and
adding good paying jobs in Natural resources industry. These jobs not only keep our
young people from leaving Montana but provide a much needed revenue source.
Local, county and at the state level. Natural resources has long been the backbone of
Montana’s economy. Six sessions on either appropriations or Finance and Claims I
can tell you that if Montana is to keep our young people in the state, then well vetted
projects such as this must move forward.
Our comments apply equally to the Proposed Action and the Agency Modified
Alternative, as there appears to be no appreciable difference to hydrogeological andw
ater resource risks between the two. Throughout our comments we refer to the
groundwater model used by Sandfire to estimate mine dewatering (Hydrometrics 2016
and the groundwater model (Hydrometrics 2018 used to assess the discharge and
return of effluent to the alluvium near Sheep Creek via the recently modified plans for
Underground Injection Gallery (UIG), as well as an independentg undwater model we
contracted to test the Hydrometrics 2016 model (Myers 2018.
Big picture, the DEIS begins with a flawed definition of the regional study area (RSA
by limiting the RSA to the portion of the basin that would “experience groundwater
drawdown of more than 2 feet due to mine dewatering (3.4-1.” This ignores the
standard definition of an RSA as being inscribed by natural, no-flow boundaries. A
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Thank you for your comment.

The RSA has been delineated at the 2-foot drawdown contour predicted by the
Hydrometrics (2016a) model on the basis that a determination was made that no “secondary
effects” (e.g., effects on groundwater quantity in turn resulting in effects on surface water
resources) would occur outside this boundary. This approach is consistent with the
definition of RSA included in Section 3.4.1.2 of the EIS, which also describes the LSA and
watershed-scale Conceptual Model Domain. Potential effects outside the RSA were
considered in the evaluation conducted to assess an appropriate RSA boundary, and are
thereby captured in the EIS, with the implication that no effects are expected outside the
RSA as delineated. This determination considered the methods and results of the
Hydrometrics hydrogeological model, as well as potential receptors outside the 2-foot
drawdown contour. The watershed-scale Conceptual Model Domain is inscribed by natural
hydrologic boundaries, extending beyond the drawdown cone resulting from dewatering,
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true RSA for this mine proposal would likely include a large area that could
experience groundwater drawdown of up to 2 feet due to mine dewatering, which
could entail a significant amount of water and, hence, dewatering. By arbitrarily
limiting the RSA, the DEIS fails to provide a realistic prediction of mine dewatering.

capturing potential effects further afield. The predicted drawdown across the complete
hydrogeological model domain were considered in delineating the RSA. See response to
Submittal ID HC-003, Comment Number 58.
Groundwater would inflow into the mine workings, and would be pumped and treated by
the WTP before release to the environment. This groundwater inflow is analyzed by the
groundwater model constructed based on the results of extensive field investigation and
hydraulic testing of boreholes.
Any fractures created by blasting in the proposed underground mine are predicted to be
limited in extent. This topic is discussed further in Consolidated Response WAT-3.
This comment is addressed in the responses to many other comments. Some of the
responses are enumerated below:
• The issues of groundwater inflow into the mine and its effect on the environment are
discussed in response to Submittal IDs: HC-003, Comment Number 54; and BBC01028,
Comment Number 1.

30

2-A

Email

The DEIS ignores linear defects in the mine workings, which means that it assumes
almost no seepage and little or no possibility of groundwater quality being impacted
within the mine workings. The assumption that the mine workings and engineering
will operate flawlessly, without defects that lead to leakage, is highly unrealistic and
grossly underestimates the risks of groundwater and surface water contamination.

• The issue of the adequacy of the completed hydraulic testing programs and groundwater
modeling representing flow through rock discontinuities is discussed in responses to
Submittal IDs: HC-003, Comment Number 54; BBC00589, Comment Number 4;
BBC00589, Comment Number 30; BBC00589, Comment Number 36; HC_043_Jim
Steitz_U, Comment Number 3: HC_044_William Adams_U, Comment Number 3;
HC_012, Comment Number 1; BBC00424, Comment Number 3; BBC00629, Comment
Number 1.
• Quality of groundwater in contact with the mine workings during the post-closure period
is discussed in responses to Submittal IDs: HC-003, Comment Number 52; and
BBC00933, Comment Number 14.
Additional information and extensive discussions of the groundwater inflows into the mine,
and groundwater quality are provided by the following responses:
• The Proponent’s Second Supplemental Response to Public Comments (Sandfire 2019b)
• The Proponent’s Third Supplemental Response to Public Comments (Sandfire 2019a)
• The Proponent’s Fourth Supplemental Response to Public Comments (Sandfire 2019c)
• Technical Memorandum – Initial Review Comments on the Tom Myers Black Butte
Modeling Report, Section “Geologic Formation Zones” (Hydrometrics, Inc. 2019a).
• Technical Memorandum – Supplemental Comments on Myers’ Modeling Report of
Black Butte Copper Project – DRAFT, Section “Geologic Formation Zones”
(Hydrometrics, Inc. 2019c).
DEQ concurs with the information and conclusions submitted by the Proponent as listed
above.

30

February 2020

2-B

Email

The 25 pump or slug tests used to understand hydraulics and flow within the
underground area of the mine site do not provide enough information to understand
the overall formation or even small portions within it (Hydrometrics 2016). In short,
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See Consolidated Response WAT-1.
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how water is and will move underground in the mine area remains mostly a proverbial
black box. The DEIS assumption that there will be little or no seepage or possibility of
groundwater quality impacts is, thus, based on paltry information. The DEIS also
relies on small-scale flow tests, rather than large-scale tests, even though the operating
mine would have impacts at the regional (largescale hydrologic level (Myers review
of DEIS, pg. 3-5.
The Myers 2018 hydrologic modeling (provided to DEQ with Myers DEIS review,
estimates that mine dewatering could be as high as two to three times greater than
what is being predicted by the current DEIS. Given the impacts this amount of mine
dewatering could have on pumping, water treatment, water storage, and return of
effluent to the UIG, the possible large underestimation of dewatering in the DEIS
alone should be reason to consider selecting the “No Action” alternative. (Also see,
Myers DEIS review, pg 21), for analysis of the inability of the water treatment facility
to handle the chemistry associated with the higher-than-anticipated amount of water
that is likely to occur from mine dewatering. As per the Myers DEIS review, MTU
recommends additional test for large-scale data sets to be collected. Borehole data
used in the DEIS also is flawed because it includes sampling from mineralized zones
that have very low permeability, which fails to predict the ways and amounts of water
that could flow into mine workings once mining begins in those mineralized zones.
The DEIS should include more thorough sampling of shale surrounding mineralized
zones. Similarly, the DEIS uses average permeability from too few samples of the
four major faults in the mine site area to estimate the permeability across the entirety
of all these faults. This completely ignores the reality that faults are not homogeneous
and contain areas of high permeability mixed with zones of very low or zero
permeability. Using an average value across a fault is virtually meaningless.
Additionally, the DEIS dismisses tests that Tintina did conduct in 2017, which
showed a large range of high permeability in some of the faults (Myers DEIS review,
pg. 6). Ignoring these permeability results and averaging fault permeability allows the
DEIS to report much lower mine dewatering results than are, in reality, likely to occur
(Myers, 2018). The faults should not be considered a flow barrier and the Myers 2018
alternative modeling, which estimated dewatering rates as high as 2000gpm should be
considering in all other mine operations that involve dealing with water in the mine
workings – pumping, storing, treating and injecting plans/infrastructure. Commenting
on the necessity of a map of leakage within the bedrock aquifer, Myers provides the
sobering consideration that “if there is insufficient data to complete a map, there is
insufficient information to form an accurate conceptual flow model and to predict the
impacts of the project (Myers DEIS review, pg. 6).” DEQ should not permit a mine
that lacks such information, model, and map. Flaws in the DEIS prediction about
permeability have significant surface water quantity and quality impacts. The
problems with the way the DEIS estimates permeability (small-scale tests instead of
large-scale ones translates into inaccurate estimations of groundwater flow rates.
Permeability is a factor in the Darcy’s Law method of calculating flow rates used in
the DEIS (3.4-21). So, the low permeability (mis calculated in the DEIS) translates
into low flow rates from groundwater to the surface water of Sheep Creek. If there are
areas of high permeability that contribute much higher flow from groundwater to
Sheep Creek surface water, then the amount of the creek’s baseflow dependent on
groundwater will be higher than accounted for in the DEIS. This means that mine
dewatering will equate to larger impacts on Sheep Creek baseflow than anticipated.
This could also risk contamination of Sheep Creek water by the known exceedances
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See Consolidated Response WAT-1.
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of elements in the alluvial and shallow bedrock for antimony, arsenic, iron, lead,
manganese, strontium, and thallium (Myers DEIS review, pg. 7-8). Compounding the
problems with how the DEIS estimates the amount groundwater contributes to Sheep
Creek stream flow, the DEIS also relies on Sandfire’s highly flawed method of
calculating baseflow as a function of recharge from precipitation. Baseflow should be
calculated using a regression analyses of sufficient surface water flow data from
multiple gauges and a true hydrograph (Myers DEIS review, pg. 9-10).
Mine plans regularly underestimate dewatering and geochemical reactivity. That
common flaw appears to hold true for this DEIS and the Black Butte mine plan.
MTU’s uncertainty about mine dewatering as presented in Hydrometrics (2016
prompted us to engage an independent expert to review that model and to run an
alternate, more thorough one. Myers hydrologic model (2018 demonstrates numerous
flawed assumptions in the Hydrometrics model and, therefore, provides much higher
estimates of mine dewatering throughout the expected life the the mine. We strongly
recommend that DEQ address the discrepancy in these hydrologic models and reevaluate the full host of possible environmental impacts if mine dewatering were to
reflect the Myers 2018 predictions. DEQ should also reevaluate how mine
infrastructure and plans for pumping, storing, treating and injecting the additional
water would need to be changed (Myers 2018 and Myers DEIS review, page. 10-12).
Suggestions in the DEIS that grouting could solve any potential occurrences of
increased dewatering are not supported by appropriate evidence (DEIS, 3.4-56). We
echo the recommendation made by Myers (DEIS review, pg. 12-13) that if grouting is
the proposed solution for unexpected dewatering rates, then it should be evaluated as a
separate alternative within the DEIS.
We fully support the use of hydraulic plugs to prevent upward flow into the shallow
aquifer. Unfortunately, the DEIS leaves latitude for Sandfire not to install these plugs
based on its operational decisions, rather than on protecting the shallow aquifer and
surface water from contamination. In the fractured and partially open environment of
the shafts, for which these plugs are intended, oxidation of surrounding materials is
increased such that there’s high likelihood of long-term creation of acidic water that
would be likely to leach heavy metals. Therefore, even the seemingly small difference
in flow that the DEIS predicts between plugged and unplugged shafts, over long
periods of time, constitutes significant quantities of highly contaminated water
potentially entering the shallow aquifer and then the surrounding surface water of the
Sheep Creek drainage (Myers DEIS review, pg. 13; DEIS Appendix D). Hydraulic
plugs should be required throughout the mine site to prevent or decrease the upward
flow of water post-closure.
This is especially true because the DEIS provides no analysis or evidence to
substantiate the plan to flood the mine workings between six and ten times before
backfilling them with cemented tailings to rinse soluble minerals from mine surfaces.
How has it been determined rinsing underground surfaces six to ten will adequately
reduce oxidizing minerals (see Myers DEIS review, pg. 21-22)? In situ evidence of
this being an effective method of significantly reducing acid and contaminant
generation should be required in the DEIS. More importantly, we recommend that the
plan to rinse mine working surfaces be abandoned because it presents the risk of
failing to capture the highly contaminated rinse water, for which the DEIS provides
very few specifics. Instead, the DEIS should reconsider the alternative of shotcreting
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See Consolidated Response WAT-1.

Comment noted. The hydraulic plugs are required in both the Proposed Action and the
AMA.

At mine closure, much of the underground workings would be backfilled and the open
portions of the workings would be flooded with unbuffered RO permeate (treated water), to
dissolve and rinse soluble minerals from mine surfaces. This contact water would then be
pumped out of the mine and treated at the WTP, and additional RO permeate would be
injected into the mine again. Non-degradation criteria within the underground workings
openings are expected to be achieved after repeated flooding/rinsing, which is
conservatively estimated to take between 6 to 10 cycles. Until that time (estimated to take 7
to 13 months), water from the underground workings would continue to be captured and
treated. Treatment of water from the underground mine would likely occur late in the
closure phase. Importantly, only upon confirmation that the quality of contact groundwater
meets the proposed groundwater non-degradation criteria, the contact water would no longer
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all mineralized surfaces to better reduce the formation of metal-sulfide compounds
that would likely create acid mine drainage (Maest, DEIS review, pg. 1, 11).

be pumped and treated, and the WTP would shut down as part of the post-closure phase
(Hydrometrics, Inc. 2016b).
Regardless of whether or not residual nitrate in the mine workings would be consumed by
naturally occurring bacteria, the proposed rinsing of mine workings would effectively
remove most nitrate from exposed surfaces underground. It is also reasonable to assume that
the proposed rinsing with unbuffered RO permeate (essentially, distilled water) would
dissolve most soluble oxidation products from exposed surfaces underground, and that these
minerals would be the primary sources of dissolved metals in the initially flooded mine
workings. Once the rinsing is complete, paste backfilling of the remaining mine openings
within the zones of sulfide bedrock would greatly limit the volumes of groundwater that
could occupy these areas, and also the ability of that groundwater to migrate into nearby
aquifers. Also see response to Submittal ID HC-003, Comment Number 53.
The closure rinsing would occur while there is still a groundwater cone of depression
surrounding the mine workings, maintaining groundwater flow directions radially inward to
the mine voids rather than out of them. Temporary flooding during rinsing would not be
allowed to raise the water table to the point where outflow would occur. Draining the
workings after flooding would result in stronger gradients from the surrounding bedrock
into the mine voids, ensuring that the rinse water is recaptured.
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As for mitigation measures to re-water Coon Creek, Black Butte Creek, Moose Creek
and Sheep Creek using the Non-Contact Water Pond or as-of-yet unsecured water
rights, the DEIS fails to provide adequate information both about the degree mine
dewatering will lead to drawdown of flows in these surface waters, as well as the
method of determining when reduced flows are due to mining activities versus dry
period, irrigation, or diversion of water. It appears that all of the above-mentioned
surface waters, plus surrounding wetlands, are highly likely to experience much
higher rates of drawdown than predicted in the DEIS (Myers 2018 and Myers DEIS
review, pg. 13-16). The DEIS, nor the mine operating plan (MOP provide any clear
mitigation plans for stream drawdowns that include a method of knowing when or
how much that drawdown is due to the mine workings. Such determinations and the
specific plans for recharging these surface waters with water that meets all water
quality standards is essential to this DEIS. The DEIS also fails to include any
mitigation needs of wetlands, even though the wetlands are, according to the DEIS,
fed by groundwater and, therefore, susceptible to drawdown due to mine dewatering.
Given the risks we have presented herein that mine dewatering could be much greater
than predicted in the DEIS and that that could lead to correspondingly higher rates of
surface water drawdown in the creeks within or adjacent to the project area, it is
critical that the DEIS include a proper water balance – an accurate and realistic
account of how the mine operators will mitigate for decreases in surface water. Where
will they obtain sufficient water?
How will they ensure the quality of that mitigation water does not impair surface
water into which it is being added or the aquatic life therein? This second question
specifically could pertain to using NCWR as the source of water to mitigation flows in
Coon Creek. The NCWR water will be drawn from Sheep Creek during high flows.
The DEIS recognizes that that water exceeds standards for iron and aluminum (DEIS,
3.5-9). Putting that water in Coon Creek means that it will likely exceed
nondegradation standards (see Myers DEIS review, pg. 22-25 for detailed analysis of
shortcomings in the DEIS on this issue).
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Stream drawdowns resulting from mine dewatering were quantified in the hydrogeological
modeling conducted by Hydrometrics (2016a) and are discussed in Section 3.5.3.1, Surface
Water Quantity, of the EIS. Refer to Consolidated Response WAT-4 for details regarding
the estimated drawdown in Sheep Creek, and Consolidated Response WAT-1 for discussion
of the validity of the mine dewatering estimates.
The hydrogeological model estimates a maximum reduction in flow in Black Butte Creek of
0.1 cfs (4 percent of base flow), 0.12 cfs in Coon Creek (70 percent of base flow), and no
reduction in base flow in Moose Creek. The Proponent has committed to mitigate the base
flow reduction in Coon Creek by pumping water from the non-contact water reservoir into
the headwaters of the creek to maintain flows within 15 percent of average monthly
preconstruction flows.
See response to Submittal ID HC-003, Comment Number 61 for more information about
drawdown effects on wetlands.

The elevated iron and aluminum concentrations in Sheep Creek are largely related to
elevated suspended sediment concentrations in the creek occurring during periods of
snowmelt, with increased flow and turbidity (Section 3.5.2.2 of the EIS). Retention of water
in the NCWR would allow time for suspended sediment to settle out of the water column
prior to transfer of the water from the NCWR for flow augmentation. The expected result of
settling time would be reduced aluminum and iron concentrations. Some occurrences of
elevated aluminum in Sheep Creek were observed when suspended solids concentrations
were low. In these cases, it is likely that the aluminum is dissolved from soils during
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snowmelt (which tends to be slightly acidic and may more aggressively dissolve aluminum
from soils). In cases where elevated aluminum in Sheep Creek is not associated with
elevated levels of suspended sediment that would settle out in the NCWR, it is expected that
cold and slightly more acidic water diverted from Sheep Creek would equilibrate with water
already stored in the NCWR, reducing solubility of aluminum and also causing precipitation
of the aluminum within the reservoir.
Also see the response to Submittal ID BBC00589, Comment Number 33 for a discussion of
water quality effects, including for Coon Creek. Refer to Consolidated Response AQ-1 for
discussion of impacts on aquatic life in Sheep Creek.
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In addition, the DEIS does not confirm that the company has numerous water right
changes or new water rights secured that are necessary to operations and mitigation.
We believe it is essential that the water balance, especially mitigation water, be legally
secured before considering permitting this mine. Permitting and attaining necessary
water right changes for this mine should be parallel processes. The DEQ should not
allow one to be completed without the other.
There are numerous risks to water quantity and quality associated with the
Underground Injection Galleries and the modeling performed to evaluate them
(Hydrometrics 2018 presented in the DEIS). First, the UIGs have been moved in the
mine plan since the scoping process. The new location of the UIG, basically running
from near the cemented tailings facility (CTF toward, and then along the edge of
Sheep Creek, means that the UIG crosses ephemeral stream channels and both
surveyed wetlands and wetland functional assessment areas (DEIS Figures 2.2-1 and
3.14-6). These changes in the UIG siting and the possible impacts to surface waters
should, we believe, compel Sandfire to consult with the US Army Corps of Engineers
on an updated or new 404 permit application. There is no indication in the DEIS that
that has or is being done. The 404 permitting, including revisions due to the changes
in the UIG, should be completed before DEQ considers the DEIS complete.
A similar omission in the DEIS is any evidence of the Montana Department of Natural
Resources and Conservation authorizing Sandfire to mine under Sheep Creek. During
scoping MTU commented on the need for DNRC to make that determination (please
refer to MTU’s scoping comments, submitted to DEQ 2017-11-15). Ore bodies the
company has identified as viable for future mining, as well as possible mining
outlined in the current DEIS pass beneath Sheep Creek, a navigable waterway that we
believe falls under DNRC authority in respect to accessing mineral resources under
the streambed. In a letter from Tintina Resources to DNRC, the company stated that
the footprint of the Black Butte Copper Project includes a stretch under Sheep Creek,
yet tried to persuade the department that discussion of the need for state (DNRC
authority to mine that stretch would be “unproductive” until after the permit process is
finished (Letter from Jerry Zieg to DNRC, Re: Black Butte Copper project, Sheep
Creek mineral interest, January, 23, 2017). We strongly disagree and urge DEQ to
make sure that DNRC determination on mining beneath Sheep Creek is completed
before there is further consideration of this mine plan.
A second concern with the UIG is the poor modeling of the ability of this system to
handle the full discharge that is likely to be put into it. The model (Hydrometrics 2018
overestimates the drawdown of the alluvium into which treated water would be
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See Consolidated Response WAT-2 regarding water rights and impacts on surface water
resources.

An alluvial UIG was proposed in the MOP Application by the Proponent before starting the
scoping process. Subsequent proposed changes included enlargement of that UIG system
and the elimination of the previously proposed “Upland UIGs.” Locations of alluvial UIGs
are presented on Figure 3.4-12c in the EIS. Proposed UIG locations were selected such that
disturbance of wetlands would be avoided (see MPDES application, Figure 3.2;
Hydrometrics, Inc. 2018a). See Consolidated Response MEPA-3 regarding changes to the
Project since the scoping period.
See Consolidated Response WAT-4 for information about impacts on surface waters due to
dewatering.
For information about wetlands, dewatering effects, and the Section 404 permit, see
responses to Submittal IDs: HC-003, Comment Number 61; and HC-003, Comment
Number 62.

See response to Submittal ID HC-003, Comment Number 16 for more information about
mineral rights beneath Sheep Creek and the DNRC.

The hydrogeological modeling for the UIG (Hydrometrics, Inc. 2018a) indicated maximum
steady state water table mounding of 3.9 feet when the maximum design discharge rate of
575 gpm was applied. This maximum does not include superposition (subtraction of
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discharged. If drawdown of the alluvium is less than the model predicts (Myers DEIS
review, pg. 16-17 then even the predicted discharge to the UIG will mean water levels
will be well above ground, hence running directly into surface water. That would
constitute an essential failure of the UIG. Compounding that potential risk is the
likelihood (already described above that dewatering will be much greater than
predicted in the DEIS, so the amount of water being discharged into the UIG would
need to be much greater. In short, the UIG is likely not capable of handling the
amount of water this mine will need to discharge back into the alluvium, nor will the
alluvium be drawn down to a degree that it has the capacity for the discharge water
that can reasonably be expected.

drawdown from dewatering). The modeling indicated that mounding is expected to result in
effluent entering the ground and eventually discharging to Coon and Sheep Creeks after
seepage through the sediments.

Overburdening the UIG and alluvium into which it injects water risks degrading
surface water quality. As stated by Myers on this issue: “Dewatering would remove
ambient groundwater with low total N concentrations which would result in mixed
groundwater with higher total N (Myers DEIS review, pg. 17). The DEIS has
incorrectly dismissed concerns about increased nitrogen levels in surface or
groundwater due to this potential mine operation. An inadequate UIG located near or
within known wetlands and adjacent to Sheep Creek, as well as being directly
connected to the shallow alluvium, presents one specific example of the DEIS failing
to recognize nutrient pollution risks.
Discharging from a reservoir to the UIG or directly to Coon Creek risks significantly
raising the temperature of shallow groundwater and the receiving surface waters. The
DEIS does not calculate or take into account the likely high rise in temperature of
water stored in a reservoir before being discharged to mitigation surface water
drawdown. The temperature and volume of stored water need to be closely estimated
then used to determine the amount it would raise surface and shallow groundwater
temperatures based on injection or discharge rates (see Myers, DEIS review, pg. 26).
Leakage from any of the lined ponds or impoundments in this mine plan proposal also
constitute risks to groundwater and surface water that have been ignored or
downplayed in the DEIS. Except for with the non-contact water reservoir (NCWR, the
DEIS assumes that liners will work perfectly. This assumption runs in contrast to the
literature on lined water reservoirs and impoundments at hardrock and other
eventuality with all of the lined facilities in this mine plan, not just the NCWR. Which
raises the question: why does the DEIS accept eventual leakage of the NCWR but not
the process water pond (PWP) nor the cemented tailings facility nor recently added,
20-acre treated water storage pond? A leak or seepage from the PWP could lead to
contamination of shallow groundwater and surface water with any or all of the
contaminants the DEIS acknowledges will be present in high concentrations in this
facility – nitrates, copper, nickel, lead, antimony, strontium, and thallium (DEIS,
Table 3.5-9). The DEIS presents a particularly inaccurate assessment of seepage
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The Hydrometrics (2018a) modeling is regarded as adequate to demonstrate the capacity of
the UIG. The adoption of steady-state mounding using the maximum design discharge rate
provides a layer of conservatism. The modeling is supported by field data and calibration to
the observed water levels. In contrast, the Myers (2019a) model includes a lower hydraulic
conductivity in the alluvial sediments that is not supported by field data. See Consolidated
Response WAT-1 for discussion regarding the groundwater modeling methods used by
Hydrometrics (2016a and 2018a) and Myers (2019a).
Routine groundwater monitoring would be conducted in the alluvial sediments around the
UIG during mine operations. This monitoring would detect the magnitude of water table
mounding, and would provide a trigger for UIG system modifications should mounding be
greater than predicted.
See response to Submittal ID BBC00589, Comment Number 36. Myers' comments were
based on the incorrect assumption that mixing and dilution would be allowed in order to
achieve compliance with in-stream nutrient standards. Therefore, the comment is not
pertinent to the Proposed Action. The Proponent has included provisions in the mine plan
specifically to address elevated nitrogen concentrations sourced in the underground contact
water. In addition to RO water treatment upstream of the UIG, the mine plan includes
diversion of treated water to storage in the TWSP if nitrogen concentrations exceed the
effluent limit from July 1 to September 30. Starting October 1, the stored water would be
blended with the WTP effluent prior to discharge, and the blended water sampled/monitored
as required in the MPDES permit. As the MPDES permit does not authorize a mixing zone,
it does not depend on mixing/dilution with either groundwater or surface water having low
nitrogen concentrations in order to achieve nutrient standards in Sheep Creek.

See Consolidated Response WAT-5 for a discussion of potential effects of the Project on
receiving water temperature.

See Consolidated Response PD-4 for the discussion regarding seepage from lined surface
facilities. Designs for these facilities have been engineered with multiple layers of seepage
mitigation. The approach of embedding multiple layers of mitigation into facility design
reduces the likelihood of failure in the overall seepage interception/collection systems.
The NCWR is designed to recharge the groundwater system via seepage through the pond
bottom, and hence a liner is intentionally excluded from the design.
The analyses have not assumed that all liners would work perfectly. Analyses of liner
seepage considered laboratory and field studies of liner performance and typical frequency
and size of liner defects as documented in available literature (refer to Section 3.5.7 of the
MOP Application; Tintina 2017a). Assuming literature values for liner defect frequency, it
was calculated that the proposed CTF liner system would leak at a rate of approximately 4

Final Environmental Impact Statement
Black Butte Copper Project

Form
Letter ID

30

February 2020

Comment
Number

2-P

Organization

Chapter 8
Response to Comments

Source

Email

Comment

Response

through the temporary waste rock dump. It appears that the seepage rate is based on an
erroneous assumption that seepage will only occur in seven months during the two
years that waste rock will be stored in this facility before being moved to the CTF. It
also assumes that the waste rock will be moved to the CTF all at one time, rather than
the reality that it will be moved over the course of months, hence more seepage will
continue to occur. This is a concern because, as the DEIS identifies through testing,
the waste rock has the potential to generate acid, as well as the potential to release
metals in exceedance of groundwater standards, including nickel, thallium, copper,
lead, uranium and arsenic (DEIS 3.6-11). As Maest describes in reviewing the DEIS:
“The total metals results are presented in Enviromin (2017), Table 4-1. The copper
content of the tailings is approximately 3,000 ppm, and the arsenic content is nearly as
high (2,160 ppm in the raw tailings. The cobalt concentration is also impressive: 1,580
ppm in the raw tailings. The high concentrations suggest that the tailings contain toxic
constituents that could leach
under acidic (metals and non-acidic (arsenic, selenium, uranium, etc conditions
(Maest, DEIS review, pg. 5).” As in the Maest review, the DEIS needs much more
extensive testing of the potential for metals leaching both in acidic and non-acidic
conditions. The risk of contaminating ground and surface water with toxic metals
appears much higher than the current DEIS acknowledges.

gallons per day, and the PWP liner system would leak at a rate between 7 and 23 gallons per
day. For both the CTF and PWP, the seepage predicted to pass through the liner systems
would enter a foundation drain system designed to route the intercepted seepage into
seepage collection ponds, from which this water would be routed to the WTP or to the PWP.

Perhaps our biggest concern in regards to long-term water contamination risks posed
by the Black Butte mine, as proposed, is with the cemented tailings facility. The DEIS
section on “Tailings Geochemistry” is unequivocal that “tests indicate that the tailings
would have a strong potential to generate acid regardless of cement addition (DEIS,
3.6-12).” It goes on to state that the addition of cement at 2% to 4% “is not sufficient
to neutralize the sulfide in the tailings.” This high, undeniable potential for the tailings
to go acidic underlie many of the following sections of our comments and constitute
both a real potential for the creation of long-lasting, if not permanent source of water
pollution necessitating permanent water treatment for this mine, which warrants the
DEQ’s consideration (and our strong recommendation of a “No Action” alternative.
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Monitoring wells would also be located downgradient of the lined facilities, to confirm that
seepage, if any, is intercepted by the foundation drain systems and does not affect
groundwater quality.
The estimated rate of percolation through the waste rock (0.9 gpm) in the temporary WRS
facility is based on storage on the pad for up to 2 years (Section 3.6.5.4 of the MOP
Application). This 0.9 gpm is the rate at which seepage would accumulate in the collection
system beneath the waste rock. The collection system includes a network of drains underlain
by a 100 mil HDPE liner, with the collected water routed to a sump and then via pipeline to
the CWP.
The seepage analysis for the temporary WRS facility indicates the volume of precipitation
infiltrating into the waste rock over the planned 2 years of use would not be sufficient to
saturate the waste rock material or accumulate on the liner. Rather, much of the water would
either run off (reporting to the sump and directed to the CWP), be removed as snow,
evaporate, or be absorbed by the rock. Given that saturated conditions are not expected to
develop above the liner, seepage through the liner, even in the event of a defect, is predicted
to be negligible. Although the rate of seepage through the temporary waste rock dump is
projected to be a small volume, all precipitation that contacts this waste rock pile (whether it
seeps through the waste rock pile or runs off it) would be collected on the lined surface
beneath the waste rock and would then drain to the CWP for storage and treatment.
Also refer to the response to Submittal ID BBC00933, Comment Number 5.
The addition of cement paste to the tailings is not intended to serve to neutralize the acidgeneration potential of the sulfide minerals, and the ABA and NAG tests conducted with
cement paste tailings confirm that the acid generation potential is not mitigated by the
cement paste. However, the cement paste does serve to reduce the permeability of the
tailings, thereby reducing the seepage rate and minimizing contact with water (the influence
of cement paste addition on sulfide oxidation is discussed further in Submittal ID PM2-06,
Comment Number 6). The CTF design for operations and closure includes other features
serving to minimize seepage and prevent it from leaving the facility. The various forms of
mitigation are discussed in the responses to Submittal ID HC-003, Comment Number 80
and Section 3.6.3.2 of the EIS. The mixing of cement paste with tailings is an established
approach as demonstrated by its use at other mines (refer to Consolidated Response PD-2).
The potential for liner failures is discussed in Consolidated Response PD-4. With
consideration for the various forms of mitigation that have been embedded in the facility
design, there are no expected significant effects on surface water or groundwater quality
resulting from the CTF.
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Regarding the comment that the Draft EIS “lacks engineering and/or operations analysis of
additional, appropriate alternatives,” see Consolidated Response ALT-1.
Regarding the comparison of the proposed Project to other western mines: Sulfide
mineralization across the western United States clearly cannot be grouped into one category,
and the site-specific geology and mineralogy must be considered when predicting
geochemical conditions. The copper deposit at the proposed Project site is located within the
carbonate-rich Newland Formation (Lower Belt Supergroup), which does not extend to
western Montana or Idaho. The Belt Supergroup is an extensive group of meta-sedimentary
units found across Idaho and western Montana. The geologic setting of the copper-rich
deposits at Black Butte are described in Section 1.4.1 of the MOP Application (Tintina
2017a). The geochemical implications are described in Section 2.4.2.2 of the MOP
Application, in addition to Appendices D and N of the same application: “Results of all
kinetic tests of waste rock are summarized in Figure 2.13a and 2.13b. Sulfide oxidation was
observed in HCT for the four volumetrically significant waste rock units. However,
consistent with static test results, and the presence of abundant carbonate minerals,
oxidation in the Ynl B, Ynl A, and LZ FW tests did not produced sufficient acidity to
deplete alkalinity, nor did these tests produced acidic pH values.”

30
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Email

The DEIS does not fully recognize the risks of mining this particularly volatile sulfide
ore body. The high sulfide content of the deposits targeted by the Black Butte project
are comparable to other mines in the western United States that have and are
producing extremely contaminated, acid water. The Iron Mountain Mine in California,
which has mined a deposit very similar to what is present at Black Butte,”has the most
acidic water ever measured,” according to literature on the correlation of this kind of
sulfide-bearing ore and severe water contamination (Maest, DEIS review, pg. 2). The
exact same kind of rock and sulfide-bearing deposits that are at Black Butte have led
to “extensive contamination” in the Coeur d’Alene mining district of Idaho, including
the designation of a Superfund site complex (Maest, DEIS review, pg. 2).
MTU also strongly recommends the “No Action” alternative in the DEIS because it
lacks engineering and/or operations analyses of additional, appropriate alternatives.

Below is a comparison of each of the formations named in the comment, with the proposed
Project site:
IRON MOUNTAIN:
The massive sulfide deposits at the Iron Mountain Mine (Cu-Zn-Fe-Pt-Ti-Cd-Au-Ag)
formed within altered/metamorphosed volcanics (rhyolite), which contain very little
neutralizing/buffering capacity, and are susceptible to fracture-controlled flow. As described
in Nordstrom and Alpers (1999), “The mineral deposits are primarily massive sulfide lenses
as much as 60 m thick containing up to 95% pyrite, variable amounts of chalcopyrite and
sphalerite, and averaging about 1% Cu and about 2% Zn... The mineral composition of the
rhyolite is albite, sericite, quartz, kaolinite, epidote, chlorite, and minor calcite;
consequently it has little buffering capacity.”
COEUR D’ALENE:
The deposits in northern Idaho (Ag-Pb-Zn) are found within the Belt Supergroup, but within
different formations (quartzite and argillite) and different stratigraphic timeframes than the
formation at Black Butte.
The silver-lead-zinc deposits of northern Idaho (Coeur d’Alene District) are also hosted
within rocks in the Belt Supergroup, but the depositional environment and local mineralogy
at the west end of the Belt Supergroup are quite different from the copper-rich deposits at
Black Butte, on the eastern end of the Belt Supergroup. The extent of the Newland
formation at Black Butte (carbonates and shale) is limited to the Helena embayment, and
does not occur in western Montana or Idaho. The host rocks in the Coeur d’Alene District
are primarily quartzite and argillite.
Furthermore, comparison of the proposed Project with historic mines such as Iron Mountain
are not appropriate because the historic mines were often developed with drainage tunnels
that resulted in permanent lowering of groundwater elevations, resulting in continued
oxidation of the sulfide bedrock in desaturated areas. Also, these historic mines typically
have not been backfilled with low permeability material; thus, they allow rapid flow of both
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air and water through their tunnels, which facilitates the continued rapid oxidation of sulfide
rock and resultant production of acid drainage.
Other comments contained in this form letter are addressed through Consolidated Responses
and unique comment responses. See the following:
• Response to Submittal ID BBC00830 (Comment Number 5): Concerns regarding longterm field testing
• Response to Submittal ID BBC00933 (Comment Number 11): Concerns regarding
cemented tailings tests
• Consolidated Response ALT-1: Concerns Regarding Alternatives Screening Process and
Dismissal Rationale
• Consolidated Response ALT-2: Concerns Regarding Elevating the CTF Above the Water
Table
• Consolidated Response ALT-3: Concerns Regarding Alternative CTF Locations
• Consolidated Response ALT-4: Concerns Regarding De-Pyritization of Tailings
• Consolidated Response FIN-1: Concerns Regarding Bonding and Protection for
Taxpayers
• Consolidated Response PD-1: Concerns Regarding Tailings Storage Facility Design
Documents
• Consolidated Response PD-2: Concerns Regarding Examples of Proposed Technology
• Consolidated Response PD-3: Concerns Regarding Failure Scenarios and Catastrophic
Events
• Consolidated Response PD-4: Concerns Regarding Liner and Pipeline Performance;
• Consolidated Response PD-5: Concerns Regarding Cement Breakdown Due to Acid
Formation
• Consolidated Response WAT-1: Concerns Regarding Hydrogeological Model and
Underestimation of Groundwater Inflows
• Consolidated Response WAT-2: Concerns Regarding Impacts on Surface Water
Resources in The Project Area
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The DEIS fails to consider removing pyritized material from tailings and storing this
highly reactive material off-site or somewhere that is truly out of the water table (see
Chambers, DEIS review). According to the DEIS, there is already a point in the
process of concentrating ore on-site when pyrite is removed from tailings, but it is
then recombined with tailings for placement in the CTF. The DEIS fails to justify why
this highly acidic, or acid-generating material is mixed back into otherwise less
reactive material (Chambers review of DEIS, pg 1-2). Barring depyritizing the
tailings, the long-term analysis of the CTF is gravely insufficient. Similarly, it appears
that other options to reduce the potential reactivity of the CTF were eliminated for
cost savings reasons, such as using 4% cement and 10% waste rock alternative (DEIS,
3.6-17).
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See Consolidated Response ALT-4.
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The DEIS contains no evidence or extensive literature review on the long-term
neutralizing or stabilizing nature of cemented tailings. Our research shows that worldwide there are no large-scale examples of above-ground cemented tailings facilities
with high-sulfide material, which have been in place long-enough to draw conclusions
about how effective they are at maintaining stability or preventing oxidation. In
contrast, Chambers (DEIS review) concludes that the acid in the tailings for this
proposed project will “neutralize/dissolve the cement” in a short amount of time.
Therefore, the DEIS should analyze plans to manage the CTF after the cement
degrades and it becomes a wet-closure facility. As such the DEIS must recognize and
evaluate plans for long-term, if not permanent draining and treatment of highly acidic
effluent from the CTF.
A separate, independent analysis of the cemented tailings and their use in both
underground backfill, as well as the CTF, makes even stronger claims about the risks
of these tails to become acid, leach metals, and enter ground or surface water
(Zamzow, CSP2, DEIS review, 5/2019). The DEIS provides the estimate that the tails
will have a very high, 26% sulfide content, which is considered “extremely acidic
(Zamzow, pg2; Tintina 2017, Appendix D, Table 4-2).” The addition of cement
(actually a combination of Portland cement and slag) in a concentration of up to 4%
for the backfill and 2% for the CTF only provides a slight delay in the generation of
acid and the leaching of metals from the tailings. The addition of cement is largely to
provide structural stability. But, the DEIS fails to include proper, longer-term testing
of both the stability and the acid neutralizing property of the proposed cement tails.
The tests conducted to assess the neutralizing character of the backfill only lasted 11
days, whereas the DEIS acknowledges that the cement could take more than twice that
long to harden. Even after 11 days, the pH of the materials was beginning to drop
precipitously. According to Zamzow, lab tests “indicates pH of tailings with 2%
binder began dropping within 2 weeks, and was at pH 3.6 by week 4 (Zamzow, DEIS
review, pg. 8; Tintina 2017, Appendix D, Subappendix D, Table D-2; also see Maest,
DEIS review, pg. 10-12).” That means that tests ended before the cement will likely
be solid and already the formation of acid was rapidly beginning (Tintina 2017,
Appendix D, Sec 4.1.2 and Table 4-3; Fig 4-1). The cemented tailings for the CTF
will have less binder (cement) and, hence, become acidic much quicker, plus they will
cure or harden slower, leaving a much longer window of time for acid generation
(Zamzow, DEIS review, pg. 8-10). The geochemical testing included in the DEIS
clearly show that the tailings, as well as ore and some waste rock from the mine, will
contaminate water such that the use of cementation will only very temporarily
forestall the production of acid mine drainage. The tests presented in the DEIS also
“underestimate potential concentrations for most constituents in the underground
mine” that could lead to ground- and, eventually, surface water contamination (Maest,
DEIS review, pg. 2-3, 10-12).
Once acid is generated it both risks leaching toxic metals from the material and
quickly breaking down the structural integrity of the cement. The DEIS even agrees
that “the rates of Al, Cu, Cd, Ni, and Tl release from the 2% cement paste HCT
(humidity cell tests) approached those of the unsaturated raw tailings after 4 weeks
(Tintina 2017, Appendix D, Section 5.2).” The DEIS also states that “all of the the
cemented tailings samples had potential to oxidize and to release at least some sulfate,
acidity, and metals if left exposed to air and water…Increasing surface area and
exposure to air/water drives the sample reactivity (DEIS, 3.6-13).” In short, the 2%
cement tailings will break down quickly, become acidic and leach toxic metals. Once

See Consolidated Response PD-1, PD-2 and PD-5. For more information regarding testing
procedures and characteristics of cemented tailings, see responses to Submittal IDs:
BBC00933, Comment Number 11; and BBC00830, Comment Numbers 4, 14, 15, 16, and
24. See Consolidated Response WAT-2, Concerns Regarding Impacts on Surface Water
Resources in the Project Area.
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that happens, the CTF will essentially be a wet tailings facility. The DEIS should
evaluate it as such.
As MTU has stated at numerous opportunities, the CTF would constitute a completely
experimental undertaking. There are NO real-world examples of cemented paste
tailings being stored in an above-ground CTF as being proposed at Black Butte, much
less one that is sited below the water table (Zamzon, DEIS review, pg. 3). The
literature on the few above-ground CTF are mostly void of acid generating material or
they have built in much more robust safeguards than what is being proposed at Black
Butte. Plus, all of those (three) examples in the literature did much more extensive
pilot project testing that has or will happen for Black Butte. Even so, these CTFs
documented in the literature have experienced numerous problems. The unknowns
and high-risk of the currently-planned CTF at Black Butte alone should warrant DEQ
selecting the “No Action” alternative for this proposed project. The CTF is fraught
with unknowns. This is especially concerning since the Failure Modes and Effects
Analysis (FMEA) presented in Appendix R (Tintina, 2017) rates the consequences of
failures for the CTF (and the PWP) due to overtoping or discharge as “Catastrophic,”
which would lead to severe contamination of Coon or Brush Creek and, hence, Sheep
Creek (Maest, DEIS review, pg. 12-13).
The DEIS lacks an analysis of the many complexities in processing tailings with
cement, slag and water, such as mixing to achieve a homogenous paste of the very
high thickness (79% tailings) that is being proposed. The DEIS lacks proper analysis
of the risks of pumping this extremely dense paste to both the mine workings for
backfill and the CTF. Pump pressure, corrosion, freeze-thaw integrity, and flushing
with water are some of the as-of-yet poorly analyzed and untested elements of
delivering the tail paste via a pump system and pipelines. Specifically, the DEIS does
not require the project to invest in a positive displacement (PD) pump, even though it
acknowledges that pumping a paste of high density, such as 79% tails, “often
required” a PD pump. Instead of requiring a PD pump the DEIS states that doing so
would “significantly impact capital and operating costs (Tintina 2017, Appendix K,
Sections 3.2 and 3.2.4).” The risks of rupture or complete malfunction posed by an
inadequate pump system meant to handle highly acid-generating tails far outweighs
cost-cutting measures for Sandfire (also see: Zamzow, DEIS review, pg 4-6).
Even if the plan includes proper infrastructure to deliver paste tails to the CTF, that
facility has design flaws. The CTF is designed so that the paste is pumped into the site
and disperses evenly at a gentle, consistent slope (tailings beach slope of 1-2 degrees).
The placement of the reclaimed water from a sump, which would be pumped to the
process water pond for use in milling, as well as the size and layout of the top and
bottom liner systems for the CTF are based on this oversimplified design. Literature
shows that paste tailings, especially of the density proposed for Black Butte, will vary
in their beach slope (possibly higher than 6%) and the surface of the tailings will not
be even, rather it will have mounds and depressions. All of these asymmetries will be
greatly exaggerated as the cement degrades naturally or, more likely, from the acid
within the tails. As cement degrades the CTF will have fractures, become more porous
throughout, and collapse or slump in places. All of these fluctuations in the stored tails
will affect the flow of water within the CTF and, of perhaps greater concern, will risk
tearing or compromising the liner systems above and below the tailings. None of this
has been addressed in the DEIS (Zamzow, DEIS review, pg. 6-8, 11; Tintina 2017,
Figure 3.33).
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See Consolidated Response PD-1, PD-2, PD-3, and PD-5.

See Consolidated Response PD-4.

See Consolidated Response PD-4 and PD-5.
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Another flaw in the CTF design is in the timing of pumping fresh cemented paste
tails. According to the DEIS the plan would be to add a new top-layer of paste tails
about every week or so. By layering, the lower level of paste will have time to cure or
harden, while limiting exposure to air and moisture. The flaw in this is that one or two
weeks is not likely enough time for the 2% cement paste tails to harden. Thus adding
new paste atop an unhardened layer will further extend the drying time of the
underlayers. In that scenario, acid generation will likely outpace cement hardening,
thus there will be even less buffering of acid by cured cement. The DEIS fails to
analyze how these dynamics could be exacerbated by any delays or temporary
shutdowns. Any interruption in the process would likely leave tailings exposed to air
and precipitation or, in the underground workings, to air and dewatering (Zamzow,
DEIS review, pg. 8-10).

Email

The DEIS erroneously dismisses the alternative of raising the CTF above the water
table. The justifications for not doing so are that a raised CTF would mean that the
reclaimed impoundment would be visible as a mound, rather than replicate the
original contour of the site. Having a mounded hill after mine closure and reclamation
of the CTF is an insignificant impact compared to placing tailings with a high risk of
generating acid mine drainage below the local water table. In fact, the entire CTF
could be relocated to avoid having it sited within the water table or causing any
deleterious visual impacts. The other, equally unsupportable justification for not
bringing the CTF above the water table is that the liner system is intended to prevent
groundwater flow into the tailings. As we have previously insisted, no matter how
well-planned or effectively-installed these liner systems are, the literature confirms
that they eventually fail. As Zamzow states: “If groundwater entered the CTF through
tears, abrasion, or degradation of the bottom liner over time, the tailings and waste
rock material would be exposed to the fluctuations of a water table rising and falling
seasonally. These are conditions that are similar to laboratory HCT conditions, and
could result in metal release within a matter of weeks (Zamzow, DEIS review, pg.
10).”
Long-term prevention of shallow groundwater and surface water contamination by
potentially permanent acid mine drainage generated in the CTF demands that this
facility be placed above the water table. Furthermore, we highly recommend controls,
such as fencing and a no-entry easement, be placed on the CTF so that they remain
undisturbed forever (also see Chambers, DEIS review).
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Regarding the time required to harden the CTF layers, Section 4.2.2.3 of the MOP
Application (Tintina 2017a) states that, "Cemented paste will be spigotted into the facility in
thin lifts with the upper surface of these lifts being exposed 7 to as many as 30 days
(average range 7 to 15 days) before a new lift is deposited over the top. The upper surface of
each lift will weather sub-aerially until covered by a fresh lift of tailings."
Regarding temporary shutdowns, procedures for temporary closure are described in Section
7.1.2 of the MOP Application, which states, "Short-term temporary closure reclamation and
site protection will include: continued underground mine dewatering, continued treatment of
water through the WTP (and properly disposing of the brine), stabilizing site-wide drainage
facilities, prevention of unnecessary erosion by stabilization and revegetation of any
existing disturbances, maintaining site access, maintaining water quality sampling and
monitoring / reporting, maintaining the site weather station, providing site security by
maintenance of fencing for all of facilities (including the ponds, ventilation raises, and the
mill area), protection of equipment, and preparation and implementation of a facility
inspection programs."

See Consolidated Response ALT-2 and PD-4.
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The plans for the water treatment plant (WTP) present another major weakness of the
DEIS. The WTP has been designed to handle 588gpm. While that might accommodate
the annual average flow of water into the WTP, it grossly fails to account for the high
likelihood that the facility will have to handle up to 3,000gpm due to the predictable
periods of high dewatering rates (Myers, 2018; amzow, DEIS review, pg. 12).
Ignoring the predictions for extremely high dewatering rates allows for a dangerously
inadequate WTP and the associated risk of large volumes of untreated water backing
up in the mine workings or overflowing storage facilities. The DEIS also fails to
provide an adequate post-closure and post-reclamation plan for long-term monitoring
and maintenance, costs associated with these activities, and the real likelihood that
these activities could include long-term water treatment.

The Project is proposed to use RO to treat water. RO treatment is known to scale well by
simply adding more units, and the Proponent would have a back up unit available to treat up
to 750 gpm (Section 1 of the MOP Application [Tintina 2017a]). If there is a need to treat
additional water, it should be evident with enough time to secure additional units given the
monitoring protocols proposed.
DEQ would require the Proponent to adhere to a Reclamation Plan, pursuant to § 82-4-336,
MCA, which states that all, “disturbed lands must be reclaimed consistent with the
requirements and standard set forth in this section.” Monitoring would be required during
construction, operation, closure, and post-closure to confirm all parameters are within the
appropriate range with regards to water quality and geotechnical stability.
Also see Consolidated Response WAT-1.
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Another concern we have with the lack of post-reclamation plans is the absence of a
bond calculation for reclamation and long-term activities. How much it could cost the
mine operator, the state of Montana, Meagher County, or landowners due to long-term
or perpetual activities, especially water treatment is a critical element that should be
included in the economic impacts section of the DEIS.
Because MTU’s mission is to protect, conserve and restore coldwater fisheries and
their habitats in Montana, all of the water quality and water quantity impacts that we
have identified associated with the Black Butte mine are of greatest concern to our
organization relative to how they might affect trout and aquatic biota. Understanding
the impacts a project like the one being proposed could have on aquatic organisms
demands accurate baseline data. This DEIS generally lacks such data. According to
our review of the sections of the DEIS (especially Aquatic Biology, chapter 3.16)
dealing with fisheries and aquatic organisms, as well as the review provided to MTU
by Ken Knudson (“A Critique of the Aquatic Biology Section of the
Draft Environmental Impact Statement for the Proposed Black Butte Coper Project in
Meagher County, Montana,” May 1, 2019, submitted to DEQ) “the existing conditions
for the aquatic communities of Sheep Creek and the Smith River are incomplete,
poorly presented and, in some cases, inaccurate.” We base this general assessment of
the DEIS on the fact that it lacks critical fish length-frequency or biomass information
throughout, both of which are essential for determining the actual health of the
fishery. There are large data gaps, such as a complete lack of information on aquatic
macroinvertebrates in the 2017 sampling period. And there is no data for Smith River
aquatic macroinvertebrates. Chlorophyll-a data is also completely absent, except from
the year 2015.
During the Completeness and Compliance review period of the Black Butte mine
permitting process, MTU submitted comments and suggestions for improving fish
population sampling. We appreciate that some of our suggestions are reflected in the
DEIS, such as increasing the length of electrofishing sections, using block nets in the
sampling sections, and basing calculations on an iterative process to better reflect
population counts. The DEIS also now includes expanded redd counts (into October)
and fish tissue sampling for metals, among other improvements in calculating baseline
data. But, the DEIS fails to provide a clear baseline condition because the presentation
of the information is poor and incomplete (Knudson pages 3-4). Lack of information
and poor presentation of redd count data – survey date, length of survey section,
number of redds by species, and redd density - will be especially important to address.
Section 3.16 mentions that each fish surveyed was weighed and measured for length
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See Consolidated Response FIN-1.

See Consolidated Responses AQ-2 and Submittal ID BBC00574, Comment Numbers 3
through 9, 12, and 13.
Appendix K of the Final EIS includes seasonal fish size frequency data. Section 3.16.2.5 of
the EIS includes a discussion of the 2017 macroinvertebrate data, as well as some data for
the Smith River. Additional data was added to Section 3.16.2.5 of the Final EIS in response
to comments.
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but the DEIS does not present any information about the number of fish in each
age/size class. This information is essential to determining how a species population is
changing or being affected at different sizes and, hence, age classes. Fluctuations in
size class can also be an indicator of fish health and reproductive success. Changes in
reproduction or recruitment of young age classes is an especially important early
indicator of impacts to a stream, such as environmental contamination from a mine.
Knudson’s review of the DEIS provides a thorough evaluation of the problems with
the monitoring of macroinvertebrates in Sheep Creek and the Smith River. While the
addition of monitoring sites is helpful, there remain significant data gaps to establish a
true macroinvertebrate baseline. The poor presentation of the existing data in the
DEIS compounds the lack of a proper baseline. Similarly, data gaps and presentation
problems are prevalent in the DEIS for periphyton communities, which are indicators
of nutrient loading and potentially harmful algae blooms. The DEIS dismisses any
concern that the Black Butte mine could contribute to algae bloom issues, which the
DEQ is well aware already plague the Smith River. Poor baseline data in the DEIS on
periphyton communities, especially chlorophyll-A, mean that it would be very
difficult to properly assess whether the mine, if permitted and operating, began
impacting algae growth. Specifically, mine operations would include the use of
thousands of pounds of explosives that contain high levels of nitrogen compounds. It
is well-known that these compounds are present in mine waste water. The Black Butte
project plan recently added a 20-acre Treated Water Storage Pond to impound
nitrogen-rich water for subsequent treatment. The TWSP has possible surface and
groundwater connections to Sheep Creek. The DEIS has not properly addressed the
risk of water from the TWSP entering Sheep Creek and the poor baseline for
chlorophyll-A and the periphyton community will make it nearly impossible to
determine if surface waters are being impacted by nitrogen compounds associated
with mining.
Assessing the fishery baseline data and monitoring of fisheries should include fish
tissue samples of sculpin, not just trout species. Because sculpin are more abundant
and less migratory, their tissue samples provide more precise and timely information
on fish health and any changes in a host of potential mine contaminants (metals).
MTU largely agrees with the DEIS’s assessment that sediment loading during mine
and road construction would not affect Sheep Creek beyond some small, localized
impacts IF Montana’s Fish, Wildlife and Parks staff is, as planned, directly involved
with overseeing best management practices (via the 310 process of the MT Stream
Protection Act) for preventing sediment from entering surface water. However, MTU
has serious concerns about the DEIS predictions that Sheep Creek base flows will
only be reduced by 2% and no more than 7cfs during flows greater than 84cfs. If both
of these parameters are not exceeded, Sheep Creek’s wetted perimeter and, hence,
aquatic habitat would not be significantly impacted. But we maintain that the DEIS
fails to accurately predict possible flow impairments to Sheep Creek that could result
from much higher levels of mine dewatering than the DEIS (see our comments herein
related to Tom Myers’s model, which predicts up to 2-3 times the amount of mine
dewatering documented in the DEIS).
Similarly, water quality impacts as per our comments above are gravely
underestimated in the DEIS and therefore fail to account for the risks this project
holds for aquatic life in Sheep Creek and the Smith River. To reiterate, all the water
that passes through the project area would be altered in terms of chemistry and
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See Consolidated Responses AQ-1, AQ-2, and Submittal ID BBC00574, Comment
Numbers 3 through 9, 12, and 13.
Section 3.16.2.5 of the EIS includes a discussion of the 2017 macroinvertebrate data, as well
as some data for the Smith River. Additional data was added to Section 3.16.2.5 of the Final
EIS in response to comments.

See Consolidated Response AQ-3.

See Consolidated Responses AQ-1 and WAT-1.

See Consolidated Responses AQ-1, AQ-4, and WAT-1.
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temperature. Geochemistry, hydrology, and engineering-related reviews of the DEIS
submitted to DEQ by Chambers, Zamzow, Myers, and Maest all offer ample evidence
that the DEIS is erroneous in stating that “The quality of groundwater reporting to
Sheep Creek would be the same if not better than baseline conditions (3.16-31).”
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The DEIS acknowledges, although downplays, the high levels of nitrogen compounds
from blasting and the high sulfide ores that will be exposed to and impact water
quality within the mine site. As Knudson states in his review of the DEIS, the acid
produced by mining this high sulfide ore “would dissolve heavy metals from the
exposed ore (i.e., cadmium, copper, lead and zinc), which are toxic to aquatic life
(Knudson, page 8).” The DEIS accepts the prediction that ALL of the nitrogen-, acid
and heavy metal-laden water produced in the mining process will be fully treated on
site before being returned to ground and surface water. This prediction ignores the
long and recent history, as well as a wealth of scientific literature confirming
Knudson’s conclusion that “underground workings are rarely, if ever, closed and
impervious systems (Knudson, page 8).” Potential and likely pathways for highly
acidic water containing heavy metals, nutrients or other elements that are toxic to
aquatic life are numerous and common at active and closed mines. Underground
fractures, both natural and those created or exacerbated by blasting, provide ready
pathways for contaminated water to enter groundwater and move to adjacent surface
waters, especially Sheep Creek. Similarly, surface water runoff and precipitation will,
at times, overburden or undermine the mine infrastructure meant to contain all
contaminated surface water. As with groundwater, contaminated surface water
entering Sheep Creek and moving down into the Smith River is a matter of when, not
if. The DEIS fails to account for all the likely ways this will happen. As discussed
previously in our comments, overburdening the water treatment facility and UIGs due
to much higher rates of dewatering than the DEIS predicts is of special concern,
especially combined with the highly reactive geochemistry of the ore, contact water,
and tailings. (Also see, Myers DEIS review,
pg 21, for analysis of the inability of the water treatment facility to handle the
chemistry associated with the higher-than-anticipated amount of water that is likely to
occur from mine dewatering).
The risks of water quality degradation post-closure are also poorly and inaccurately
addressed in the DEIS. To reiterate our comments above, there is very little scientific
evidence in the DEIS, nor in the literature on above-ground tailings, about how
quickly the cemented tailings will break down, which will leave the surface tailings
less stable and highly reactive. In fact, there is no good evidence that the addition of
cement to these tailings will abate the creation of acid in the first place.
Meanwhile, there is ample evidence of lined, surface tailings facilities leaking over
time. Because the DEIS contains no plans for treating water post-closure, when
leakage from the tailings impoundment or surface breaching of it does occur, it is
highly likely that contaminated water will enter Sheep Creek and the Smith River
perpetually. This risks serious impacts to the watershed’s fishery and aquatic
community and downstream irrigation. It also would lead to the state of Montana
being responsible for the costs and responsibility of treating contaminated water for
generations.
In summary, the DEIS incorrectly predicts that aquatic impacts would be short-term,
local, and minor; whereas solid scientific evidence shows just the opposite. As
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See Consolidated Responses AQ-1, AQ-3, WAT-1, and Submittal ID BBC00574, Comment
Numbers 3 through 9, 12, and 13.
The alternative groundwater model presented by Tom Myers (Myers 2019a) does not prove
that the Proponent or DEQ have underestimated how much groundwater could flow into the
proposed mine; rather it only shows that a model that includes different assumptions (which
are not supported by the site-specific tests that have been completed to document bedrock
hydraulic properties) would produce different predictions; see Consolidated Response
WAT-1.
The tailings produced by mine ore processing would be mixed with cemented paste, serving
to reduce seepage contact with sulfide minerals and thus reduce leaching of oxidation
products.
The Proponent has used hydrogeochemical monitoring, hydrogeological modeling, surface
water modeling, and geochemical testing data to design its underground workings and
associated surface facilities to minimize potential impacts on surface and groundwater, in
line with industry best practices. No adverse or long-term effects are predicted to occur on
surface water and groundwater as a result of Project development based on results of the
quantitative predictive models developed for the Project and in light of planned mitigation
measures, including RO treatment of mine dewatering flows. The water released from RO
treatment to the alluvial aquifer via the UIG during the mine construction and production
phases would be treated to assure compliance with surface water and groundwater standards
and non-degradation criteria per the MPDES permit (Hydrometrics Inc. 2018a; Tintina
2018a).
Impacts on groundwater and surface water resources are not predicted. To confirm this
prediction, the Proposed Action and AMA require the Proponent to conduct groundwater
and surface water monitoring.

See Consolidated Responses AQ-1, WAT-1, and Submittal ID BBC00574, Comment
Numbers 3 through 9, 12, and 13. See response to Submittal ID HC-003 Comment Number
80 (water resources). See Consolidated Response PD-2 and Consolidated Response PD-5
for additional discussion of surface storage of tailings in the CTF and potential for
weathering and oxidation/acid formation.
No adverse or long-term effects are predicted to occur on surface water and groundwater as
a result of Project development based on results of the quantitative predictive models
developed for the Project. To confirm this prediction, the Proposed Action and AMA
require the Proponent to conduct groundwater and surface water monitoring.
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currently planned, the Black Butte mine poses serious risk of long-term, basin-wide,
significant negative impacts to water quantity and water quality, which could result in
comparable damage to the system’s fishery and aquatic life.
Chapter 4 of the DEIS begins: “Cumulative impacts described in this section are
changes to resources that can occur when incremental impacts from one project
combine with impacts from other past, present, and future projects. Montana defines
cumulative impacts as ‘the collective impacts on the human environment within the
borders of Montana of the proposed action when considered in conjunction with other
past, present, and future actions related to the proposed action by location or generic
type (DEIS, 4-1).’” In identifying the geographic extent within which cumulative
impacts should be considered, the DEIS includes “reasonable and rational spatial
boundaries (e.g., hydrologic unit codes, wildlife management units, sub-basins, areas
of unique recreational opportunity, viewshed) (DEIS, 4-1). Yet, the DEIS has
completely dismissed evaluating the impacts of mine expansion, especially on to
adjacent public lands. As MTU has repeatedly urged the DEQ, including in the
scoping process, the department should thoroughly evaluate environmental impacts of
a future mine expansion encompassing the hundreds of mining claims the company
has filed and maintained on more than 10,000 acres of public land, which crosses
numerous Sheep Creek tributaries. These mining claims are hard evidence of potential
“future actions related to the proposed action.” Furthermore, Sandfire (previously
Tintina) has informed potential investors of the opportunity and intent to build a large
mining complex through expansion that could last upwards of 50 years. The Black
Butte mine proposal and investment in it will likely be the proverbial tip of the spear.
It is unreasonable that the DEIS includes the Gordon Butte Pumped Storage Project,
the Castle Mountains Restoration Project, and the Portable aggregate crushing and
screening operation in Great Falls as projects that warrant consideration for
cumulative impacts but ignores the nearly inevitable expansion of the Black Butte
mine itself (DEIS, Sec. 4.2.2, pg. 4-7). Early exploration for the Black Butte Copper
Project have already identified additional ore bodies, such as the Lowry deposit. The
DEIS allows for either Townsend or Livingston (or both) to be used as railheads for
the shipping of ore from containerized trucks to trains. The decision about which
location to use (or both) will, ostensibly, be left to the mine operator. The DEIS
provides little information about how or when the operator will make shipping route
determinations. The DEIS estimates that 18 round-trip per day will be made by trucks
transporting mine concentrate in sealed containers to the MRL rail yards in one of
those locations. It assumes that shipping containers used for the ore concentrate would
not result in spills or leakage except, in the case of an accident severe enough to
compromise the integrity of the container. Yet there is no good analysis of the
likelihood, severity and impacts of an accident along the Deep Creek canyon of US 12
from White Sulfur Springs to Townsend. This is a water quality and fisheries risk that
deserves a more thorough Failure Modes and Effects Analysis. That is especially true
considering that the DEIS includes the following information on the Deep Creek
route: “Road Segment of U.S. Route 12 through Deep Creek Canyon (Helena
National Forest): 60 crashes, of which 53 were single-vehicle crashes. Wet, icy, or
snow covered roads or dark conditions contributed to 41 of these crashes. The overall
vehicle crash rate through Deep Creek Canyon is 2.13 per million vehicle miles
traveled, which is higher than the average rate of crashes on most rural highways. The
roadway was improved in 2016 with new bridges, signage, and guardrails. As a result,
it is not yet known whether these upgrades have improved safety conditions on this
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Regarding the mine expansion comment, see Consolidated Response CUM-1.
Regarding the comment about accidents along the Deep Creek canyon of U.S. Route 12
from White Sulphur Springs to Townsend, reasonably foreseeable and/or potential
environmental consequences and effects due to the Project have been analyzed in Section
3.12.3.2, Proposed Action, of the EIS. The Final EIS includes any new analyses dependent
on new information (e.g., accidents along U.S. Route 12).
Regarding the comment about impacts on wildlife, Section 3.15, Wildlife, of the EIS
discusses effects on wildlife, including direct, indirect, and cumulative effects on big game
species (e.g., elk, deer, etc.) and grizzly bears. Montana FWP reviewed the preliminary
Draft EIS as part of the process, and the Draft EIS was revised according to edits from FWP
staff.
Regarding the climate change comment, see Consolidated Response MEPA-2.
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road segment (DEIS, 3.12-8).”
Anyone familiar with the road in question understands the risk of a severe truck
accident, as well as the many places along this road where such an accident could lead
to the rupture or failure of a sealed container and, hence, the contamination of Deep
Creek with ore concentrate. The DEIS fails to properly assess and acknowledge this
risk and to evaluate the consequences therein to Deep Creek water quality, habitat and
aquatic life. A similar evaluation of risk and consequences is also lacking in the DEIS
for the Livingston transportation route and the adjacent Shields River.
Although it falls outside the MTU mission, reading the Cumulative Impacts section of
the DEIS compels us to highly recommend that DEQ consult with Montana Fish,
Wildlife and Parks on a re-evaluation of impacts of the current proposed mine, as well
as future expansion, in regard to wildlife. The DEIS curtails consideration of wildlife
impacts to the mine site proper, which disregards how that mine site might interrupt
wildlife migration. DEQ’s consultation with FWP should emphasize movement
patterns and data for species of concern such as grizzly bears, as well as highly valued
game such as elk and mule deer.
Finally, the DEIS needs to address the potential cumulative impacts of climate change.
In regards to water issues, this means considering changes in flow, water availability,
timing of seasonal high and low flows and water temperature. Mine facilities or
infrastructure could also be impacted by changes in climate. For example, the
vulnerability of the CTF to increasingly frequent and intense wildfires deserves close
consideration. In July of 2017 a wildfire threatened the Zortman-Landusky mine site,
including its water treatment system. The impact of such events, exacerbated by
climate change, should be part of the mine plan analysis for
Black Butte. There is a growing literature on the risks that climate change poses to the
mining industry. For example, the Bureau of Land Management has recently
determined that designing a stormwater facility that can accommodate a 24-hour/100year storm event at Zortman-Landusky is inadequate due to the increased likelihood
and severity of large runoff or rain on snow events that climate change modeling
predicts (Williams, BLM, “Climate Change: Extreme Conditions: Do Plans of
Operations Need to Include an Ark?” Presented at the 20th Annual Mine Design,
Operations & Closure Conference, April 29-May 3, 2012.
https://www.mtech.edu/mwtp/2012_presentations/Dave%20Williams.pdf).
Currently the Black Butte mine plan estimates peak outfall flows based on a 10-year
storm event and the stormwater drainage structures have been designed for a 24hour/100-year event, which should no longer be considered best practices. Climate
change prediction demand a re-evaluation of all site facilities that include water
management, especially the CTF and stormwater systems. On the low flow side of the
spectrum, the DEIS fails to consider the impacts of extreme low flows due to higher
summer temperatures and drought on Sheep Creek and its tributaries, as well as the
main Smith River. Climate impacted low flows will increase the risks posed by the
mine’s reduction of stream flows in tributaries such as Black Butte
Creek, Coon Creek, and Sheep Creek.
Please enter my comment into the public record on the Black Butte Copper Project in
Meagher County.
The Draft EIS is very complete and includes an analysis of the potential impact the
Thank you for your comment.
project might have on the transportation systems in the area. For those who live in the
area, studying the increase in traffic that will come with constructing and operating of
the Black Butte Mine is important. In Section 3.12, Pages 1 through 12, accomplishes
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this task in a responsible manner. Thank you.
As the study revealed, when the mine is operating, the road system in the area that
would receive the most incremental increase in traffic compared to 2016 is US Route
89. Table 3.12-2 shows that average traffic on this road, except for a few areas just
north of I-90 near Livingston, has remained fairly static since 2005. Section 3.12.3,
Page 8, explains that: “These roads typically operate at 5 to 10 percent of their
carrying capacity. Based on MDT assumptions, baseline traffic not associated with the
Project would increase about 20 percent (above the traffic volumes shown in Table
3.12-2) by the end of the Project’s operational life, and total traffic on Project-area
roads would still be less than 20 percent of total capacity.” In other words, even with
the increase in traffic from the badly needed economic development the area would
enjoy during the mine’s operation, the existing road system is more than capable of
handling the increase in use. I was pleased to see that Tintina Montana proposes to
encourage carpooling and would provide a shuttle service out of White Sulphur
Springs as mitigation for these small increases in traffic. I was also pleased to see that
the company intends to work with the Montana Department of Transportation in
addressing possible safety concerns at the intersection of U.S. Highway 89 and Sheep
Creek Road; U.S. Route 12 (Milepost 28.0 to 29.9); will review school bus schedules
and project truck traffic to limit the risk of interactions with school bus traffic; and
will use on-board systems to monitor and limit concentrate truck speeds on their
routes (Section 3.12, Page 11). In an area that has suffered through years of economic
malaise, the socioeconomic impact of over 200 family-wage jobs is a huge positive
compared to the small increase in road traffic the project will bring to road systems
that are being utilized far below carrying capacities. This is especially true when
Tintina Montana’s plan is to be pro-active in mitigating for the increase.
Please enter my comment into the public record on the Black Butte Copper Project in
Meagher County. The Draft EIS is very complete and includes an analysis of the
potential impact the project might have on the transportation systems in the area. For
those who live in the area, studying the increase in traffic that will come with
constructing and operating of the Black Butte Mine is important. In Section 3.12,
Pages 1 through 12, accomplishes this task in a responsible manner. Thank you.
As the study revealed, when the mine is operating, the road system in the area that
would receive the most incremental increase in traffic compared to 2016 is US Route
89. Table 3.12-2 shows that average traffic on this road, except for a few areas just
north of I-90 near Livingston, has remained fairly static since 2005.
Section 3.12.3, Page 8, explains that: “These roads typically operate at 5 to 10 percent
of their carrying capacity. Based on MDT assumptions, baseline traffic not associated
with the Project would increase about 20 percent (above the traffic volumes shown in
Table 3.12-2) by the end of the Project’s operational life, and total traffic on Projectarea roads would still be less than 20 percent of total capacity.” In other words, even
with the increase in traffic from the badly needed economic development the area
would enjoy during the mine’s operation, the existing road system is more than
capable of handling the increase in use.
I was pleased to see that Tintina Montana proposes to encourage carpooling and
would provide a shuttle service out of White Sulphur Springs as mitigation for these
small increases in traffic. I was also pleased to see that the company intends to work
with the Montana Department of Transportation in addressing possible safety
concerns at the intersection of U.S. Highway 89 and Sheep Creek Road; U.S. Route
12 (Milepost 28.0 to 29.9); will review school bus schedules and project truck traffic
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Thank you for your comment.
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to limit the risk of interactions with school bus traffic; and will use on-board systems
to monitor and limit concentrate truck speeds on their routes (Section 3.12, Page 11).
In an area that has suffered through years of economic malaise, the socioeconomic
impact of over 200 family-wage jobs is a huge positive compared to the small increase
in road traffic the project will bring to road systems that are being utilized far below
carrying capacities. This is especially true when Tintina Montana’s plan is to be proactive inmitigating for the increase.
1. Despite assurances the Department of Environmental Quality offered years ago
about the Zortmund Landusky mine, Montanans got stuck with the toxic aftermath of
this mine and we inherited millions of dollars worth of perpetual cleanup costs.
A. How much have the taxpayers paid in reclamation costs since this company
declared bankruptcy and passed its cleanup responsibilities to Montana taxpayers?
B. How much will the Montana annual reclamation expenses cost Montana taxpayers
to pay for these broken corporate promises?
C. How long will Montana taxpayers continue to bear these expenses?
D. How much did the Pegasus Mining Company contribute to cleanup after the mines
closed?
E. What assurances can you give Montana taxpayers BEFORE the company has an
opportunity to mine this will not happen again?
F. Will bonding be sufficient to cover the perpetual water treatment that may be
necessary?
2. History with mining in Montana is bad enough that DEQ should automatically vet
all applicants, owners, and management teams. Sandfire has gone through leadership
and company name changes during the application process that are significant.
A. How much research has DEQ conducted in to the upper management of Sandfire?
B. Have any of them been involved in mining activities in places other than Montana
that have left behind unacceptable levels of contamination and liability?
C. If the answer to B. above is yes, does DEQ intend to invoke the “Bad Actor” rule
against them?
D. How does DEQ enforce anything on a company that declares bankruptcy, and-or,
changes its identity multiple times and continues to do business as usual?

3. Blasting activity used in the mining process could create major cracks in bedrock
that potentially becomes new pathways for contaminants to flow into groundwater.
A. How can you assure us that nitrates from the blasts and other mining waste byproducts will not affect the water quality and all living things that depend upon the
pristine waters of the Smith River and its tributaries?
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See Consolidated Response FIN-1.

See Consolidated Response FIN-1.
DEQ has reviewed the MOP Application (Tintina 2017a) and does not intend to invoke the
Bad Actor Rule against Tintina or its employees.

See Consolidated Response WAT-3 for more information about the concern of blasting
creating fractures. Section 3.4, Groundwater Hydrology, of the Draft EIS discusses faults. It
is well known that faults can act as either groundwater flow conduits or groundwater flow
barriers. However, based on the extensive modeling and other references, the blasting
proposed in the MOP Application (Tintina 2017a) is not expected to create faults or long
distance flow conduits. Rather, the fracture depth of the rock is expected to be on the scale
of meters, which cannot act as groundwater conduits to the Smith River or its tributaries.
Appendix N, Section 4.3.2 of the MOP Application states:
• “In the base case model, we assume an FD[1] of 10% in the upper zone, extending 1 meter
from the wall surface, meaning that the fractures induced by the blasts have a reactive
surface area that is 10% of the surface area of HCT material. A 10% FD is conservative
because it is on the high end of previously reported studies of pit walls fracture densities,
which would be under less lithostatic pressure than subsurface workings and would be
expected to have higher fracture density (Siskind and Fumanti, 1974; Kelsall et al.
1984).”
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• “The base case model assumes that TRZ[2] has a maximum of 1 meter, i.e., the limit of the
fractured zone. Early reports (Kelsall 1984, and Siskind and Fumanti, 1974) indicate that
blast fracturing in granite and basalt walls is generally limited to a depth of 1 meter,
beyond which rock porosity was unchanged by blasting. Kelsall et al. (1984) also show
that typical values range from 0.3 m to 1.0 m, so our estimate is conservative. We
evaluate model sensitivity to this assumption by using a 2-meter maximum fractured zone
in a sensitivity scenario. In another sensitivity scenario, we assume a 1-meter fractured
zone and a reactive zone up to 15 meters.”
Further, the Proponent collected data indicating that some faults intercepted by the drilling
are filled with gouge,[3] which limits transmissive capacity of the fault. Also, faults, even if
hydraulically active, are often not fully expressed in zones of shallow and weathered
bedrock close to ground surface, such that their capacity for providing hydraulic connection
of the groundwater system with surficial waters is limited.
Lastly, Appendix T, Pressure Grouting Plan, of the MOP Application also describes where
and when mine access decline and tunnels would be grouted. Any remaining water in the
mine workings would report either to the CWP, then to the WTP, or directly to the WTP, as
described in Section 2.2, Proposed Action, of the Draft EIS. This contact water would be
treated to non-degradation standards prior to discharge.
Notes:
1
FD = fracture density
2
TRZ = thickness of the reactive zone
3
Putty-like material composed of ground-up rock found along a fault
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4. Tintina has proposed entombing tailing waste.
A. Is the cement paste used to do this going to last forever?
B. Will the acidic wastes corrode the cement paste, and if so, how long will this take
and what contingency steps is the DEQ requiring of the company?
C. What guarantees can you offer us that the acidic waters from the mine wastes will
not enter groundwater in our lifetime or that of our decedents?
5. The public review process for such a major proposal is extremely short.
A. Why does a private foreign-owned company like Sandfire get to dictate how long
Montana citizens get to review the environmental impact of their enormous mining
proposal?
B. What assurances can you give us that with these important decisions made by
people who will profit from it, are fairly made, when it appears the company is
making many of the process decisions regarding this permit? Isn’t that a conflict of
interest?
The Black Butte copper mine seriously risks polluting and reducing flows in Sheep
Creek, the Smith River’s most important trout spawning tributary. Both Sandfire and
the Montana DEQ grossly underestimated how much groundwater connected to the
Smith River headwaters will flow into the mine and have to be treated for toxic
contamination before being pumped back into the ground.
Sandfire’s plans to keep mine tailings and toxic waste in place for decades is very
experimental. Neither the mining company nor the DEQ provided evidence
guaranteeing that it will work. The reality is, there is no such thing as a leak-proof
tailings pond, even if the pond has a double-lined bottom and the tailings are rendered
non-flowable.
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See Consolidated Responses PD-1, PD-3, and PD-5.

A. See Consolidated Response MEPA-1.
B. DEQ has the ultimate decision-making authority over whether or not to grant the
Proponent 1) an operating permit in compliance with the MMRA, 2) an integrated MPDES
permit, and 3) a Montana Air Quality permit. Other permits are the authority of the
respective federal, state, and local government agencies. The Proponent does not have any
permit-granting authority.

See Consolidated Responses WAT-1 and AQ-1.

See Consolidated Responses PD-2 and PD-4.
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The DEIS did not adequately characterize the fish populations and other aquatic life in
Sheep Creek, other local tributary streams, and the Smith River that will be impacted
if the Black Butte copper mine is built. Without this baseline information, it will be
impossible to accurately gauge whether and to what extent the mine is adversely
impacting aquatic life.
The cumulative effects section of the DEIS evaluated impacts of the Black Butte
mine only until the year 2037, but Sandfire holds 525 mining claims on nearly 10,000
acres of adjacent federal lands and the former CEO told potential investors that the
company plans to create a 50-year industrial mining district in the vicinity. Both the
timescale and geographic scope of the cumulative effects analysis need to be
broadened.
In conclusion, I believe the Smith River is too precious to risk just so a foreign-owned
mining company can turn a quick profit and leave Montana taxpayers to clean up its
mess. The Black Butte copper mine would be in operation for only 13 years, but the
damage to the Smith River and its tributaries would be permanent.
I believe the mine proposed by Tintina on the Sheep Creek drainage will cause an
unacceptable risk to a Montana treasure, the Smith River State Park.
The Smith River State Park has legendary status among Montanans as the only river
in this amazing State to require a lottery, permit, and strict usage regulation for those
very few lucky enough to win the opportunity to float its waters. Ask any trout
enthusiast if they would rather fish- Yellowstone National Park, Glacier National
Park, or the Smith River State Park, and they would likely be as excited about the
Smith as the federally protected lands that have national protected status.
A float down the Smith River is an extremely high quality environmental experience.
It’s a rare place, unique in the continental United States. Among outdoors people it is
legendary, deserving of protections offered by National Parks. We are asking the
review of the Tintina EIS to reflect the importance of this extremely valuable Montana
resource, which is a legendary Montana Treasure. Standards should be established to
ensure that no temporary, private company can endanger this environmentally pristine
resource.
As Montana citizens, we are charging you, the Department of Environmental Quality,
to value Smith River State Park as we do. It is far more valuable than temporary
copper grab by a foreign corporation.
1. Despite assurances the Department of Environmental Quality offered years ago
about the Zortmund Landusky mine, Montanans got stuck with the toxic aftermath of
this mine and we inherited millions of dollars worth of perpetual cleanup costs.
A. How much have the taxpayers paid in reclamation costs since this company
declared bankruptcy and passed its cleanup responsibilities to Montana taxpayers?
B. How much will the Montana annual reclamation expenses cost Montana taxpayers
to pay for these broken corporate promises?
C. How long will Montana taxpayers continue to bear these expenses?
D. How much did the Pegasus Mining Company contribute to cleanup after the mines
closed?
E. What assurances can you give Montana taxpayers BEFORE the company has an
opportunity to mine this will not happen again?
F. Will bonding be sufficient to cover the perpetual water treatment that may be
necessary?

8-276

See Consolidated Response AQ-2.

See Consolidated Responses CUM-1, CUM-2, and CUM-3.

See Consolidated Response FIN-1.

Comment noted. The EIS does discuss the uniqueness of the Smith River and the permit
requirements for floating the river. As discussed in Section 3.7.3, Environmental
Consequences, of the EIS, DEQ does not anticipate any direct, secondary, or cumulative
impacts on recreational opportunities on the Smith River.

See Consolidated Response FIN-1.
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2. History with mining in Montana is bad enough that DEQ should automatically vet
all applicants, owners, and management teams. Sandfire has gone through leadership
and company name changes during the application process that are significant.
A. How much research has DEQ conducted in to the upper management of Sandfire?
B. Have any of them been involved in mining activities in places other than Montana
that have left behind unacceptable levels of contamination and liability?
C. If the answer to B. above is yes, does DEQ intend to invoke the “Bad Actor” rule
against them?
D. How does DEQ enforce anything on a company that declares bankruptcy, and-or,
changes its identity multiple times and continues to do business as usual?

See Consolidated Response FIN-1.
DEQ has reviewed the MOP Application (Tintina 2017a) and does not intend to invoke the
Bad Actor Rule against Tintina or its employees.

Any fractures created by blasting in the proposed underground mine are predicted to be
limited in extent. This topic is discussed further in Consolidated Response WAT-3.
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3. Blasting activity used in the mining process could create major cracks in bedrock
that potentially becomes new pathways for contaminants to flow into groundwater.
A. How can you assure us that nitrates from the blasts and other
mining waste by-products will not affect the water quality and all living things that
depend upon the pristine waters of the Smith River and its tributaries?

RO with pretreatment would be used to treat mine dewatering flow during operations and
closure to assure compliance with surface water and groundwater standards and nondegradation criteria per the MPDES permit (Hydrometrics Inc. 2018a; Tintina 2018a). RO is
a highly efficient treatment process that targets dissolved metals and nutrients, including
nitrate.
Also refer to Consolidated Response AQ-1, Nuisance Algae, for additional details on
mitigating seasonal nutrient exceedances.
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4. Tintina has proposed entombing tailing waste.
A. Is the cement paste used to do this going to last forever?
B. Will the acidic wastes corrode the cement paste, and if so, how long will this take
and what contingency steps is the DEQ requiring of the company?
C. What guarantees can you offer us that the acidic waters from the mine wastes will
not enter groundwater in our lifetime or that of our decedents?
5. The public review process for such a major proposal is extremely short.
A. Why does a private foreign-owned company like Sandfire get to dictate how long
Montana citizens get to review the environmental impact of their enormous mining
proposal?
B. What assurances can you give us that with these important decisions made by
people who will profit from it, are fairly made, when it appears the company is
making many of the process decisions regarding this permit? Isn’t that a cont1ict of
interest?
4. The company’s plans to keep waste and toxins in place for decades or generations is
very experimental. They provide no good evidence that it will work. The Smith River
is their guinea pig.
5. The dEIS has not properly or sufficiently looked at the aquatic life in the Smith and
its tributaries that this mine will threaten.
I am concerned and mystified why the Montana Department of Environmental Quality
(DEQ} has only provided a 60-day comment period on a highly technical document
over 800 pages in length. It is vital that the public have an adequate period of time to
review, research and comment on this document, especially since the proposed mining
activity will impact our environment into perpetuity. I request that the DEQ and
Sandfire extend the deadline to receive public comments.
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See Consolidated Responses PD-1, PD-3, and PD-5.

A. See Consolidated Response MEPA-1.
B. DEQ has the ultimate decision-making authority over whether or not to grant the
Proponent 1) an operating permit in compliance with the MMRA, 2) an integrated MPDES
permit, and 3) a Montana Air Quality permit. Other permits are the authority of the
respective federal, state, and local government agencies. The Proponent does not have any
permit-granting authority.
See Consolidated Response PD-2.
See Consolidated Responses AQ-1 and AQ-2.
The Draft EIS analysis does not predict that significant perpetual environmental impacts
would occur.
See Consolidated Response MEPA-1.
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The DEIS does not sufficiently address the potential for dewatering, potential
groundwater contamination and the possibility that this could impact surface waters,
and the disturbance of critical wetland areas.
1) The DEIS for this project was unacceptably rushed and it was based on an
incomplete mine plan. Major changes were made to the mine plan after the public
scoping process.
2) The Black Butte Project presents a significant long-term risk to water quality
because the mine waste must be isolated from air and water in perpetuity to prevent
acid mine drainage. The proposed cement tailings facility is new technology that is
untested over time, and the DEIS does not consider the potential for liner system
failures – a common occurrence at mines.
3) The mine seriously risks reducing flows in the Smith River’s most important trout
spawning tributary. The company and the DEIS grossly underestimate how much
groundwater connected to the Smith River headwaters will flow into the underground
tunnels.
4) The DEIS evaluates an artificially small mine footprint because it fails to consider
the cumulative effects of mining the Lowry Deposit that is immediately adjacent to
the existing ore deposit even though the company is telling its investors that it is part
of its mining plans for the area.
5) The DEIS has not properly or sufficiently looked at the aquatic life in the Smith and
its tributaries that this mine will threaten.
It is troubling that you have only allowed the public 60 days for review of a technical
document containing over 800 pages. An adequate comment period is essential to
guarantee that the public can adequately review the document and comment on it. I
request that DEQ and Sandfire extend the comment deadline.
Second, the DEIS does not sufficiently account for the potential for dewatering,
pollutants moving from groundwater to surface water, and wetland disturbances. The
health of Smith River habitat deserves a proper accounting of and planning for the
worst-case scenario.
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See Consolidated Responses WAT-1, WAT-2, and WAT-4. Also see Submittal ID HC-003,
Comment Number 61.
See Consolidated Responses MEPA-1 and MEPA-3.

See Consolidated Responses PD-2, PD-4, and PD-5.

See Consolidated Responses WAT-1 and AQ-1.

See Consolidated Response CUM-1.

See Consolidated Response AQ-2.

See Consolidated Response MEPA-1.

See Consolidated Responses WAT-1, WAT-2, and WAT-4. Also see Submittal ID HC-003,
Comment Number 61.
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Technical Memorandum 1
To:

Montana Department of Environmental Quality

From:

Environmental Resources Management

Date:

December 29, 2017

Subject:

Black Butte Copper Project - Whether there is an advantage to increasing the cement
content in tailings placed in the impoundment and underground workings

INTRODUCTION
The basis for this technical memorandum is the Mine Operating Permit Application (Tintina
Montana, Inc. 2017) submitted to the Montana Department of Environment Quality on July 14,
2017. That document is referenced in the body of this memo as “MOP”, with the particular
section and page numbers as appropriate.

BACKGROUND
PRODUCTION MINE WORKINGS
During mine operations, the production workings (stopes) would be backfilled with cemented
tailings, pumped and piped as a paste to final placement. Over the life of the mine, it is expected
that the process would place 5.8 million tons (MT) (45percent of total tailings). The stopes
would be extracted and then backfilled. The backfill would be pumped in two or more blocks as
shown in the MOP (Figures 3-4, 3-5, pp. 145, 146), allowing reasonable handling and complete
placement along the horizontal length of each stope. The backfill is pumped to refusal, with
complete contact across the sill (floor) and the ribs (walls).
Adjacent stopes are taken only after the fill has set and reached its projected 28-day strength.
Typically, this entails a multiple-pass sequence where primary stopes are bounded by virgin
ground on both ribs (sides), and secondary stopes have either one or both ribs comprised of
previously placed backfill.
In the designed overhand scheme, the stopes are taken from the bottom up. An entire sublevel, or
significant amount thereof, is mined and backfilled before mining proceeds in the overlying
stopes. The overhand stopes are mined with the working sill (floor) being the previously placed
and hardened cemented backfill. When backfilled, the new fill is placed across that subjacent fill,
assuring intimate contact and support with no air gap between fill levels.

CEMENTED TAILINGS FACILITY
During mill operations, the cemented tailings facility (CTF) would be filled with both waste rock
from the mine development phase and with cemented tailings. The waste rock would be used in
the construction of a drain blanket and sump before the tailings are placed. Waste rock also
would be used in constructing a vehicle access ramp within the lined basin. In total,
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approximately 770,000 tons of waste rock would be placed in these areas. Across the life of the
mill, a total of 7.1MT of cemented tailings (55 percent of total tailings) would be placed in the
CTF.
The CTF composite underliner would include foundation drains, engineered fill subgrade
bedding protective layer, double underliner (geotextile-high density polyethylene (HDPE)geotextile-geonet-geotextile-HDPE-geotextile), engineered fill protective layer, and waste rock
drainage layer (MOP Figure 3.33, p. 248).
Following placement of the cemented tailings within this lined basin and upon initiation of
closure construction, the composite overliner would be installed directly on the cemented and
hardened tailings. That closure system would include the primary overliner (geotextile-HDPEgeotextile), engineered fill protective layer, excess construction or fill material, subsoil, and
topsoil (MOP Figure 7.3, p. 418).

CURRENT MOP
The proponent proposes to mix thickened tailings with cementitious binder(s) to create cemented
tailings paste. The underground paste will be mixed to a 4-percent cement content and pumped to
final placement in mined-out stopes. That would entail approximately 232,000 tons of binder
across the life of mine. The tailings scheduled for surface placement would be mixed to 0.5 to 2
percent cement content and pumped to final placement in the CTF. That would entail up to
another 142,000 tons, for a total of 374,000 tons of binder across the life of the mine.
The variability in cement content is projected to comport to operational requirements at the time,
as well as with tailings properties, which may vary depending on ore characteristics. Operational
flexibility in cement content is recommended to allow optimizing performance in pumping and
final behavior.
The selected cement content ranges are based on the distinct requirements for each final
placement area. The cement contents have been developed through extensive bench tests run on
exploration samples (MOP, Section 3.3.2.5, pp. 166-168; Section 3.5.9, pp. 205-211). The
proposal to continue further testing follows prudent practice for all long-term engineering and
construction. That allows changes to accommodate varying ore and tailings characteristics, as
well as changes in binder and admixture sources and requirements.

CONSTRUCTION ISSUES
Overall, both paste backfill and paste surface deposition are readily constructible. Tailings in
cemented paste systems are common in the mining industry.
Pumpability of the cement paste is critical for the success of this method. A long set or flash time
can be critical in maintaining pumpable flow. Low to moderate cement contents are a primary
means to achieve pumpability and avoid system upsets. Rheology and strength testing has been
conducted to support the selected cement contents.
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These investigations include consideration of admixtures of fly ash and/or slag. Typically, these
are used to reduce cement requirements, but they also can provide benefits such as improved
pumpability and sulfate resistance. Tests of specific materials establish their utility, and the
proponent is investigating their suitability and availability. Type C and F fly ash and a suite of
possible slag sources are under review.
Chemical retarders can be added during mixing as means of achieving and maintaining
pumpability with high cement content. These do lead to process complications, which must
function to maintain operability. In addition to increasing costs, the added complexity elevates
risks of system upsets.
Normal mine and mill operating practice is to assay and evaluate the tailings for varying
chemical characteristics. That will allow adjusting binder, admixtures, and chemical agents to
optimize the mix and assure consistent and desirable properties. One aspect is to monitor pyrite
to avoid excessive exothermic reactions whether underground or in the CTF (Landriault 2001;
Beamish & Theiler 2016).

EIS ENVIRONMENTAL ISSUES
CEMENTED BACKFILL COMMON USAGE
Cemented backfill is a common and proven concept for a wide range of mining methods and
applications (CIM 1978; Crandall 1992). It has been used underground in coal, industrial
minerals and metal mining for decades, domestically and internationally (Hassani et al. 1989;
Stone 2001).
Hydraulic backfill has a long history and is common and proven across a number of commodities
and mining methods. The first hydraulic backfill documented was at a coal mine in Shenandoah,
Pennsylvania in 1864 (Crandall 1992) with the goal of controlling subsidence beneath a church
foundation. The paste fill now common in underground mining is an evolution using modern
pump characteristics and material science, with a primary intent to minimize the amount of water
required to transport the cemented media.
There are challenges in handling high-sulfur materials, but many base-metal mines are so
characterized and have been using mill tailings as the basis or major components of their fill
systems (Landriault 2001, Palkovits 2010). It is not expected that the addition of cement to
tailings would completely buffer the acid-generating potential of the tailings (Bertrand et al.
2000). That said, the physical contributions of cementing the material minimize infiltration and
the release of contained water, contributing overall to positive environmental performance of
cemented backfill.
Black Butte Copper tested paste backfill with 2 and 4 percent cement. These are reasonable takeoff levels and fit with Carlin-type geologies, where host rocks are characteristically pyrite-rich
silty limestone or limey siltstone (Cline et al. 2005). Those tailings are characteristically pyriterich, and the backfill mix ranges are reasonably applicable to the Black Butte Copper Project.
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In paste, the 20-micron particle size seems to be more critical to performance than binder
content, in that an envelope of fines is necessary to assure consistent paste flow (Landriault
2001). That said, binder is important as if it sets too soon – paste does not move rapidly – the
entire process halts. Generally, an overhand design does not require the strength of an
underhand, and the cut and fill geometry requires only a 16-foot-tall rib rather than the 50- to
150-foot-tall ribs common in long hole open stopping. Suitable rheology – maintaining Bingham
or pseudoplastic flow behavior – is a driving goal in paste fill methods. The 30-micron grind of
the Black Butte ore would assure sufficient percentage of 20-micron particle size fraction to
maintain desired paste flow conditions.

UNDERGROUND-PLACED CEMENTED BACKFILL
Historically, backfill has been primarily a ground control technique to allow safe mining and
avoid surface subsidence. Uncemented and cemented fill has been used with the aggregate or
ground ranging from mine waste rock, quarried rock, or sand and mill tailings. Coarse-grained
fill typically is transported by haul trucks and worked to final placement with construction or
mining equipment. Fine-grained fill typically is transported either by transit mixers or through
pipelines, using boreholes where applicable.
In recent decades, the use of mill tailings has become more common as a full-circle means for
disposing them underground rather than in typically large surface tailing impoundments. A given
volume of rock or soil expands when fragmented through excavation. Due to the increase in void
ratio, commonly termed “swell” (USBM 1968), not all the tailings can be returned to the original
underground space, and a third or more of the mass will require storage elsewhere.
The proposed Black Butte Copper Project appears to combine the best of both these proven
techniques. The ore, now processed to cemented tailings, would be returned underground. The
balance of tailings that would not fit underground would be cemented and placed in a modern
environmental containment facility. Like the underground fraction, the solidification would
render the mass relatively inert chemically as compared to uncemented tailings. Being cemented,
the tailings would behave mechanically as a rock formation rather than a substantially saturated
soil mass.

SURFACE-PLACED CEMENTED TAILINGS
Though some mineral assemblages in some tailings are cementitious, mixing cement into tailings
prior to surface storage is a relatively new and still-innovative technique. It follows logically
from the mechanical and environmental benefits of dry-stacked and subaerially-deposited
tailings. Those techniques use dewatering and densification to increase the mechanical qualities
of tailings while reclaiming significant amounts of tailwater for recycling into the milling
process.
The mechanical quality improvements essentially include increasing cohesion and friction angle
with a commensurate increase in resistance to seismicity, with or without impounding
embankments.
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With the adoption of common concrete mixing equipment to the tailings handling process, the
proposed CTF would further extend the reliability and robust nature of both operational
placement and long-term storage of the tailings. Rather than storing a mass that may be subject
to liquefaction, the CTF would hold a solid cement mass.
During operation, the susceptibility of the placed and set cement to both water infiltration and
release of contained moisture would be lower than uncemented tailings. Since the contained
moisture potentially would carry metals and salts, the cementation provides a desirable
environmental benefit in chemical as well as mechanical terms.
The CTF would have a composite underliner during operation. During the closure phase, a
composite overliner would be added and welded to the underliner where the liners meet along
the perimeter of the facility. These robust containment systems further protect the environment
from a solid mass of concrete, which would have minimal water available for release.

POTENTIAL DEGRADATION OF CEMENTED MATERIAL – WATER QUALITY
CONSEQUENCES
Sulfate Attack
Sulfate attack is an expected form of degradation given the tailings mineralogy. Sulfate attack
generally presents as either external or internal (DePuy 1994). External is when sulfates originate
from groundwater or are leached from soils. Internal is when sulfates are present in the aggregate
(i.e. tailings), or sulfates dissolve in the mix water, additives, and admixtures. The predominant
form of sulfate attack on the tailings is internal.
The cemented backfill is not expected to deteriorate hydrologically or structurally under anoxic
conditions. The fill would not be exposed to cyclical wetting and drying, which induce repeated
sulfate attacks progressing to significant deterioration. Those cycles typically are associated with
conventional construction of infrastructure and buildings, with surface and meteoric
phenomenon being the principal setting.
Further, due to the sequential construction (local geometry) and overall geometry, the cemented
backfill would be physically constrained from expansion, thus minimizing cracking.
The cemented tailings deposited in the CTF are not expected to deteriorate significantly. Due to
the essentially continuous layered flow of cemented paste into the CTF, repeated wetting and
drying cycles would be localized in the area and few in number. Due to its own mass and
confinement of the lower portion, significant crack propagation from deterioration is not
expected within the CTF mass. Coupled with its operational liner and closure encapsulation,
groundwater degradation is not expected.
Whether potential sulfate attack is external or internal in each setting (i.e., underground fill or
surface CTF), there are established tests and procedures for estimating and evaluating
performance (DePuy 1994; MOP Section 3.5.9.3, p. 206). Not all cracking is deleterious, as
some reaction products simply fill the cracks, retaining hydrologic and even structural integrity.
By the same token, in both settings potential reduction of structural strength from sulfate attack
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is not a system failure. The underground cemented tailings would remain substantially
incompressible and a strength reduction would not induce failure of surrounding rock into the
backfill mass. The surface cemented tailings would be fully contained within the CTF basin and
require little structural integrity. The embankment stability analyses are acceptable during
construction, operation, and closure, considering a full floodwater pool during the final two
phases (MOP, Section 3.5.5.4, pp. 192-194).
The waste rock (MOP, Section 2.4.2.2, pp. 80-81) will be encapsulated within cemented tailings
in the CTF to remove that material from potential degradation of water quality.

Arsenic Mobilization versus Cement Content
The underground cement content of 4 percent is not expected to significantly offset the pyrite
contents, which are expected to be consistently much higher in the tailings. Thus, it is not
expected that the cement content would drive the pH into ranges where arsenic mobilization is
significantly increased (Zaman 1985). If local (small quantity) underground construction-grade
concrete or grout – both requiring high cement content – is planned using tailings as the
aggregate, numerous analyses provide guidance in treatment of arsenic (Reddy and
Ramachandran 2005).

CONCLUSIONS AND RECOMMENDATIONS
PROPONENT PROPOSES APPLICATION OF PROVEN TECHNOLOGY
Cemented backfill is a proven and common technology in underground mining. The extension to
a CTF on the surface is practical, logical, and combines positive elements of underground and
surface tailings management practices. To date, the testing regimen supports the selected cement
content levels and does not indicate a need for or benefit from increased cement contents.

CONFIRM BMPS
The proponent presented best management practices (BMPs) throughout the MOP as
benchmarks for design and operation. BMPs proposed for the use of cemented backfill include
geological engineering analyses, hydrologic modeling, ongoing material property testing, and
diligent monitoring to confirm closure with design assumptions, compliance standards, and
goals.

REVIEW SYSTEM OPTIMIZATION POTENTIALS
Varying Ore Characteristics
The ore, and subsequently tailings, are expected to vary between and within the Upper and
Lower Zones. Diligent sampling and process controls optimize copper recovery. These include
tailings analyses, which can then be used to optimize cemented tailings preparation and handling.
Rapid sample turnaround can inform mix arrangements and fill scheduling. Treating backfill and
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tailings management as fundamental aspects of mine and mill management, which they are, go a
long way toward optimizing both short- and long-term mining and milling processes.

Available Binder Media
The proponent has identified a number of sources for available binder media. With standard tests
and comparisons, the possible sources can be characterized, ranked, and selected with
confidence. Both short- and long-term behavior can be incorporated in the selection process,
with possible distinctions between underground and surface applications. It is prudent to initiate
selection based on drill hole samples, but contingent (6 months) or conventional (1 year)
selections can be developed with actual milling experience.
In these discussions, admixes such as fly ash and slag must be considered. In addition to
potential cost reductions, these materials may improve performance under short- and/or longterm sulfate attack and other phenomenon characteristic to mine backfill and tailings storage
applications.
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Technical Memorandum 2
To:

Montana Department of Environmental Quality

From:

Environmental Resources Management

Date:

December 29, 2017

Subject:

Black Butte Copper Project - Whether there is an advantage to constructing the CTF so
that the entire facility is above the water table

INTRODUCTION
The basis for this technical memorandum is the Mine Operating Permit Application (Tintina
Montana, Inc. 2017) submitted to the Montana Department of Environment Quality on July 14,
2017. That document is referenced in the body of this memo as “MOP”, with the particular
section and page numbers as appropriate.

BACKGROUND
CEMENTED TAILINGS FACILITY
During mill operations, the cemented tailings facility (CTF) would be filled with both waste rock
from the mine development phase and with cemented tailings. The waste rock would be used in
the construction of a drain blanket and sump before the tailings are placed. Waste rock also
would be used in constructing a vehicle access ramp within the lined basin. In total,
approximately 770,000 tons of waste rock would be placed in these areas. Across the life of the
mill, a total of 7.1 million tons of cemented tailings (55 percent of total tailings) would be placed
in the CTF.
The CTF composite underliner would include foundation drains, engineered fill subgrade
bedding protective layer, double underliner (geotextile-high density polyethylene (HDPE)geotextile-geonet-geotextile-HDPE-geotextile), engineered fill protective layer, and waste rock
drainage layer (MOP Figure 3.33, p. 248).
Following placement of the cemented tailings within this lined basin and upon initiation of
closure construction, the composite overliner would be installed directly on the cemented and
hardened tailings. That closure system would include the primary overliner (geotextile-HDPEgeotextile), engineered fill protective layer, excess construction or fill material, subsoil, and
topsoil (MOP Figure 7.3, p. 418).

PRE-CONSTRUCTION GROUNDWATER TABLE
The pre-construction groundwater table ranges from 31 feet (9.5 meters) above the CTF base
elevation on the west side of the impoundment to 6 feet (2 meters) below on the east side (MOP
Figure 2.8, p. 50; Figure 3.36, p. 254).
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CURRENT MOP
COMPOSITE-LINED FACILITY (EARTHEN AND SYNTHETIC COMPONENTS)
The CTF composite underliner would include foundation drains, engineered fill subgrade
bedding protective layer, double underliner (geotextile-HDPE-geotextile-geonet-geotextileHDPE-geotextile), engineered fill protective layer, and waste rock drainage layer (MOP Figure
3.33, p. 248). All of these components, foundation drains through drainage layer are best
available technology (BAT) and best management practice (BMP) features with proven success
in mining, municipal waste handling, and other industrial applications.

COMPOSITE-CAPPED FACILITY (EARTHEN AND SYNTHETIC COMPONENTS)
Following placement of the cemented tailings within this lined basin and upon initiation of
closure construction, the composite overliner would be installed directly on the cemented and
hardened tailings. That closure system would include the primary overliner (geotextile-HDPEgeotextile), engineered fill protective layer, excess construction or fill material, subsoil, and
topsoil (MOP Figure 7.3, p. 418). The excess fill, subsoil, and topsoil would provide long-term
freeze-thaw protection, limit infiltration to the HPDE liner, and provide natural growth media for
vegetation, reducing erosion.

CONSTRUCTION ISSUES
CONVENTIONAL CONSTRUCTION METHODS
The proposed foundation drains and overall CTF entail conventional contemporary construction
methods in a canyon-fill setting. There is essentially one embankment (east side) and minimal
footprint. The cut and fill balance and overall siting have been selected to provide construction
materials for the CTF and other surface facilities throughout the Project.

CONSTRUCTION-PHASE PROTECTION OF SYNTHETIC LINERS
The engineered fill protective layers are intended to avoid synthetic liner penetration due to
construction and early stage filling operations. The fill suitability (angularity, gradation) must be
confirmed to avoid damaging the synthetic media. Also, application must consider low-groundpressure (LGP) equipment (wide-track small dozers or telescoping stacking conveyors on LGP
crawlers) for placement of the protective layers (MOP Section 3.6.8.7; Section 3.6.8.8, p. 255;
Section 3.6.8.10, p. 259). The bottom protective layer must not be rutted prior to receiving the
synthetic liners. The upper protective layer must be thick enough to minimize stress transmittal
by vehicles and machinery to the upper synthetic liners.
In the upper closure cap, care must be taken that potential liner bridges or penetrations are
properly handled. Ruts, gullies, or ledges in the hardened cemented tailings must be reduced to
smooth non-bridging or non-penetrating features. Alternatively, they can be covered with select
fill to prevent either bridging or penetration.
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The detailed construction specifications and steps must be clear and well-monitored to assure the
synthetic liners would not be compromised during construction (Peggs 2003).

ELEVATING THE CTF ABOVE THE WATER TABLE THROUGHOUT
This construction issue:
•

Enlarges CTF footprint;

•

Increases CTF material import requirements (alters cut/fill material balance); and

•

Triples (or more) the number of embankments, with concomitant seismic risk.

These three items are intertwined and addressed together in the following discussion.
Footprint enlargement is direct and indirect. Direct is in the footprint expansion of the CTF itself.
Essentially, with a 2.5:1 slope, for every foot of elevation increase, the footprint extends outward
2.5 feet. To retain the same basin take-off point, the embankment centerline also moves outward
so the downstream or out slope enlargement becomes 5 feet per vertical foot.
Indirect is the footprint expansion by relocating the associated structures to accommodate an
enlarged or even relocated CTF. The associated structures would include but not be limited to the
Process Water Pond (PWP), the reclamation materials stockpile, and the subsoil stockpile and
their access roads.
By inspection (MOP Figure 3.34, p. 249), elevating the CTF as little as ten feet would
dramatically enlarge the eastern embankment and entail sufficient fill along the north and south
to form distinct embankment faces in those areas. In addition to presenting additional faces, that
enlargement requires two out slope convex corners, which are not recommended geological
engineering features (slope stability) for earthwork embankments.
Increasing the embankment size to raise the CTF above the water table would dramatically alter
the cut/fill balance, requiring the import of engineered fill from offsite.
Alternatively, the eastern embankment could be constructed in a continuous or near-continuous
out slope convex arc, but that shape simply extends the non-recommended convex feature.
If a 30-foot elevation increase is considered, the required embankments would be considerably
larger than the selected siting. That embankment size could be somewhat reduced by sloping the
basin floor to more closely follow the existing topography. Even with that, placing a solid
cemented mass in a canyon mimics a wedge shape, which is a classic geological engineering
failure analysis. Any tendency to slide would have to be analyzed, with conceptual potential
remedies entailing keys (footings), which might in turn intercept the water table.

EIS ENVIRONMENTAL ISSUES
PERCHED OR REGIONAL GROUNDWATER
It reasonably could be expected that the water table intercept would be of a small perched
aquifer, which may drain during the construction phase. Whether perched or part of the local
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regional aquifers, the intercept would direct remaining water (upgradient of the intercept) into
the foundation drains or otherwise downgradient beneath the CTF. In either case, the ultimate
disposition would remain in the regional groundwater system, analogous to surface runoff
diversions.

GROUNDWATER MOUNDING
Prior to insisting on an elevated CTF, it is appropriate to investigate whether groundwater
mounding would occur. If so, elevating may have no benefit, as the result of mounding might
simply replicate the interception now expected.

WETLAND IMPACTS
On inspection, elevating the CTF would expand its footprint. A rigorous evaluation would be
necessary to gauge the extent of impact into wetlands below the CTF, but the facilities site plan
(MOP Figure 1.3, p. 9) shows that any increase in downstream footprint immediately impacts
wetlands. If the nearby facilities (especially the PWP, but potentially the reclamation materials
stockpile and subsoil stockpile) must be moved, there is a much greater chance of impacting
wetlands beyond the selected siting.
It bears stressing that a part of the selection process for the current siting was to minimize the
impact on drainages and wetlands (MOP Section 3.6.8.14, p. 261; Section 3.6.13, pp. 275-276).

VISUAL IMPACT
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 ten feet would be
marginally more visible from Sheep Creek Road. A lift of 30 feet would be visible from portions
of US 89.

GRANODIORITE SOURCING
In design and construction, the quality of the engineered fill is as important as the quantity. A
principal focus of the CTF excavation is to access the chemically inert granodiorite, which is a
critical component in the construction of the drainage blankets for the CTF and the PWP, as well
as other structures of the surface facilities (MOP Section 3.6.8.10, p. 259).
A similar mechanically robust and chemically inert rock could be located, quarried, transported,
stockpiled, and used in constructing the larger facility associated with elevating the CTF. That
would increase the environmental impact far offsite (quarrying) and between sites
(transportation) in addition to the local footprint increase.

SINGLE VERSUS TWO-PHASE CONSTRUCTION AND FILLING
With or without an expanded footprint, the query has been raised as to whether there is a benefit
to constructing the CTF in one layer or phase. In a broadened facility, that conceivably could be
done in one layer.
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The phased CTF construction conforms to the mill schedule while minimizing liner exposure
across the mine life (MOP Section 3.6.8.9, pp. 256-258). Among other construction efficiencies,
it allows handling the tailings pipe spigots with close access during the early years of guiding
and forming the cemented tailings deposition. Staging embankment construction also is a
common technique to minimize the exposure time of both embankment faces (internal/external)
to possible seismic activity.
A common driving practicality is that phased construction of these large earthwork structures is
less disruptive in all aspects of heavy construction – workforce, equipment, construction
materials, transportation, and support services (lodging, fuel, etc.).

TECHNICAL APPROACH
CONFIRM/PREPARE A TRADE-OFF STUDY OF PROPOSED AND ELEVATED
IMPOUNDMENTS
A rigorous part of the selection process for the current siting was to minimize the impact on
drainages and wetlands (MOP Section 3.6.8.14, p. 261; Section 3.6.13, pp. 275-276; MOP
Appendix Q). There is no need to replicate those efforts, which in any event cannot be done
within the scope of this memo.
The primary object of considering elevating the CTF is to avoid impacting the local water table.
Evaluating the water table impact would likely address the detailed nature (perched or regional)
of the water table, and whether mounding would occur. The evaluations would likely address if
either the original intercept or interception of a mounded water table would be deleterious.
If a groundwater analysis indicates a deleterious condition, a cursory trade-off could be initiated
based on the following investigations:
•

Constructability

•

Operability

•

Long-term performance

The environmental issues presented above also could be folded into this trade-off analysis.
Conventional weighting and ranking methods could be a relatively simple way to organize and
evaluate the options, whether rigorous financial costs and benefits are included.

CONCLUSIONS AND RECOMMENDATIONS
Cemented tailings have become common for underground backfill, and the surface deposition of
cemented tailings within a lined basin is a combination of the best of underground and surface
tailings storage techniques.
Essentially, the groundwater intercepted by the CTF would be diverted beneath the composite
liner system and/or captured by the foundation drains. In both cases, these are diversions, not
removals from or degradations to the overall water system. In that regard, the groundwater
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diversion should be considered in the same regard as surface water diversions – spatial and
temporal handling of water to the overall benefit of the system and environment. Any negative
effects would be de minimus and significantly outweighed by the conservation and protection
aspects of diversion. As such, there is no conceptual benefit to elevating the CTF above the
groundwater table. Given the items addressed in this technical memo, it reasonably is expected
that any ranking of current proposal versus elevated configurations would not favor the elevated
configurations.

PROPONENT PROPOSES APPLICATION OF PROVEN TECHNOLOGY
From the alternate site analyses through the specifics of foundation drain and liner design, the
proponent has achieved BAT and BMP goals. The liner construction details noted above should
be incorporated into the design and construction of the facility(ies). With that, there would be a
reasonable expectation that execution of the construction and operating phases would bring those
goals to safe and productive reality.

DETERMINE WHETHER RE-SITING IMPROVES OR WORSENS ANY
ENVIRONMENTAL IMPACT
Three of the four analyzed CTF sites were less favorable than the selected location and
configuration. The selection is a culmination of direct and indirect aspects relating to
impoundment size through wetlands and visual impacts. The presented configuration is optimal
and re-siting would worsen the environmental impact.

REFERENCES
Peggs, Ian D. 2003. “Geomembrane Liner Durability: Contributing Factors and the Status-Quo.”
In Geosynthetics: protecting the environment, Thomas Telford, London; UK IGS. June
2003. Accessed: November 2017. Retrieved from:
https://www.geosynthetica.net/Uploads/IDPigsUKpaper.pdf
Tintina Montana, Inc. 2017. Mine Operating Permit Application. Black Butte Copper Project,
Meagher County, Montana, Revision 3. PO Box 431, White Sulphur Springs, MT 59645.

APPENDIX C
Technical Memorandum 3

Technical Memorandum 3
To:
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Environmental Resources Management

Date:

December 21, 2017

Subject:

Black Butte Copper Project - Full Sulfide Separation Prior to Tailings Disposal

BACKGROUND
Tintina Resources, Inc. is the owner of the Black Butte Copper Project (the Project), a proposed
underground copper mine located approximately 15 miles north of White Sulfur Springs in
Meagher County, Montana. The project is currently in the permitting phase and a Mine
Operating Permit Application was submitted to the Montana DEQ’s Hard Rock Bureau in July
14, 2017 (Tintina Montana, Inc. 2017). A number of tailings management alternatives were
evaluated by a large working group of scientists and engineers to decide on the best approach
(Geomin Resources 2016). Further assessment of the depyritized tailings approach is specifically
warranted.
Montana DEQ has requested that Environmental Resources Management (ERM) assess the
feasibility of using the flotation/separation process to remove all sulfide minerals from the
tailings prior to disposal. Both raw and cemented paste tailings were assessed under subaqueous
and subaerial weathering conditions in laboratory tests as part of a baseline geochemical
evaluation for the Project. Static and kinetic testing indicated the potential for acid generation in
both the raw and the cemented paste tailings. Kinetic testing indicated elevated sulfate and
metals concentrations in leachate, including exceedances of groundwater standards for arsenic
(As), nickel (Ni), and thallium (Tl).
Sulfide-S composition was 17.7 to 29.9 percent in raw tailings and 21.6 to 21.9 percent in paste
tailings. Pyrite was a primary mineral constituent in tailings. Stripping out sufficient pyrite to
render the rest of the tailings mass non-acid-generating would be technically challenging and
yield large volumes of pyrite concentrate. Stripping out sulfide minerals creates a more
hazardous waste than tailings; while being smaller than the original tailings, the volume of the
depyritized tailings is substantive and poses a challenge for disposal and long-term storage. In
addition, the use of acid is required for depyritizing of tailings, which comes with associated
costs (Benzaazoua and Kongolo 2003; Bois et al. 2004).

CURRENT MOP
Feasible alternatives for tailings management and storage were evaluated (Appendix Q to the
MOP; Geomin Resources 2016). Cemented paste tailings using 0.5 to 2 percent cement was
selected as the preferred management method in an impoundment (cemented tailings facility
[CTF]) located just south of the mill site. The current MOP does not propose to remove non-ore
sulfide materials from the tailings prior to disposal.
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In the Tailings Management Alternatives Evaluation (Appendix Q to the MOP), two alternatives
involving depyritized tailings were considered:
1. Depyritized ultra-thickened subaqueous tailings deposition; and
2. Two-cell ultra-thickened depyritized tailings and pyrite concentrate.
These two alternatives received the lowest score in the Tailings Management Method
Alternatives Working Group Rankings.
Key challenges associated with depyritization included the following:
•

The need to adjust the pH of the process downward for pyrite flotation, followed by further
pH adjustment for copper flotation, increasing lime consumption and issues in the pyrite
circuit operation.

•

Higher chemical consumption, which also increases:
−

Cost and complexity of flotation;

−

Tracking materials held onsite;

−

Transportation logistics; and

−

Potential for spills/leaks/errors in handling.

•

The requirement for an additional circuit in the mill.

•

The need for additional mining to provide sufficient space for underground disposal of the
pyrite concentrate. More waste rock would result from this additional mining.

EIS ENVIRONMENTAL ISSUES
IMPACT OF NOT REMOVING SULFIDE MINERALS FROM TAILINGS PRIOR TO
DISPOSAL
Potential for Acid Generation
Tailings that have not been stripped of their sulfide minerals have a higher acid potential (AP)
compared to depyritized tailings. As a result, the requirement for capture and treatment of
tailings seepage becomes necessary at the surface. Underground backfill has a lower potential to
impact groundwater if it is adequately sealed and less permeable to groundwater flow as
saturated conditions develop.
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Higher Source of Acid Potential
Sulfide minerals typically represent the largest source of acid generated at mine sites. The
oxidation of sulfide minerals in the presence of water is responsible for the generation of sulfuric
acid. A simplified reaction for the oxidation of pyrite is as follows:
4FeS2 + 15O2 + 14H2O  4Fe(OH)3 + 16H+ + 8SO42Where: Fe = iron; S = sulfur; O = oxygen; H = hydrogen
It is assumed that two moles of acid will be produced for each mole of sulfur. The AP is
calculated by multiplying the percent of total sulfur or sulfide sulfur in a sample by a conversion
factor (AP = 31.25 * %S). Units for AP are kilograms (kg) CaCO3 /t (EPA 1994; INAP 2009;
Price 2009; Sobek et al. 1978), where Ca = calcium and C = carbon.
AP in rock or tailings samples are potentially offset by minerals providing neutralization
potential (NP). Units for NP are kg CaCO3 /t. The acid rock drainage (ARD) potential of a
sample is determined by acid-base accounting (ABA), where NP/AP less than or equal to 1 is
considered potentially acid generating (PAG), NP/AP greater than 1 and less than or equal to 2
has an uncertain acid-generating potential, and NP/AP greater than 2 is not PAG (nPAG) (INAP
2009; Price 2009). The ratio of NP/AP is often referred to as the net potential ratio. Clearly, not
removing pyrite from a sample renders it with a higher AP compared to a sample that has been
depyritized.
Environmental Management
Management practices considered at the Project if pyrite was not removed from the tailings are
described in Appendix Q of the MOP and include:
1. Conventional tailings slurry deposition;
2. Dry stack tailings;
3. Paste tailings with underground paste cement content (approximately 4 percent); and
4. Paste tailings with underground reduced paste cement content (approximately 2 percent).
The pros and cons of each option are summarized in Appendix A of this memo and represent the
results of the tailings management alternatives evaluation (Geomin Resources 2016).
The preferred management option selected by the working group was the cemented paste tailings
using 0.5 to 2 percent cement in an impoundment (CTF). This method was preferred since the
potential environmental impacts would be minimized (e.g., facility stability, environmental risk,
and impacts to wetlands). The paste tailings method using reduced 0.5 to 2 percent cement was
recognized to have the lowest impact to nearby designated wetlands in terms of total disturbed
area. The impact to the wetlands is described in Appendix K of the MOP application.
Furthermore, the CTF location alternative is associated with the smallest catchment area
footprint. Despite the markedly higher total cost of paste tailings disposal relative to other
evaluated methods, the cemented tailings paste and CTF site location were selected as the
preferred alternatives.
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IMPACT OF DEPYRITIZATION PROCESS AND DISPOSAL OF SULFIDIC BYPRODUCT
The removal of the sulfide minerals from a PAG tailings sample yields two products: (1) refined
nPAG tailings, and (2) PAG tailings with much higher sulfide content compared to the original
tailings sample. The amount of sulfidic byproduct is less than the total amount of the original
tailings material; therefore, the required capacity for disposal is lower (Bois et al. 2004). An
added benefit of removing sulfide minerals from tailings is that the depyritized tailings product is
nPAG and fine grained with a high surface area to volume ratio. This makes for useful cover
material overtop of PAG waste rock/tailings because the depyritized tailings do not generate
acid, and will limit the ingress of water and oxygen to the material underneath; this is
particularly true if applied as a cover with capillary barrier effects (CCBE) (Bussiere and
Aubertin 1999).

Environmental Management
Management practices considered at the Project if pyrite was removed from the tailings are
described in Appendix Q of the MOP and include:
1. De-pyritized and ultra-thickened subaqueous tailings deposition; and
2. Two-cell ultra-thickened depyritized tailings and pyrite concentrate.
The pros and cons of each option including those not removing pyrite from the tailings are
summarized in Appendix A of this memo and represent the results of the tailings management
alternatives evaluation (Geomin Resources 2016). Despite there being some clear environmental
advantages to removing pyrite from tailings, these two tailings management options were ranked
lowest by the working group in the alternatives evaluation. The associated costs of pyrite
removal with current technology and additional costs related to handling and disposal for longterm storage weighed in heavily on the working group’s rankings, although practical limitations
were also considered.

TECHNICAL APPROACH
DE-PYRITIZED TAILINGS
The technical approach under investigation is the use of a flotation/separation process to remove
all sulfide minerals from the tailings prior to disposal. While the de-pyritized tailings represent a
relatively benign waste product from an ARD perspective, the concentrated pyrite product has a
much higher potential for acid generation compared to the original tailings material. Therefore,
disposal options have to be considered for this technical approach.
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Case Histories
Several cases exist where sulfide removal was applied as a tailings management practice. Six are
listed below and are summarized briefly in the following subsections for context:
•

Strathcona Mine, Ontario, Canada

•

Musselwhite Mine, Ontario, Canada

•

Detour Lake Mine, Ontario, Canada

•

Kemess Mine, British Columbia, Canada

•

KSM, British Columbia, Canada

•

Thompson Creek Mine, Idaho, USA

•

Aitik Copper Mine, Sweden

Strathcona Mine, Ontario, Canada
Low-sulfur (less than 1 percent) scavenger tailings combined with lime kiln dust or reject
material from lime production were used to cover the high-sulfur (30 percent) tailings at the
Strathcona tailings facility near Sudbury, Ontario. The low-sulfur tailings cover was produced as
the cyclone overflow from the scavenger flotation units that generate a sandy material for mine
backfill. The overflow contains a fine-grained fraction and therefore has the value-added
property of moisture retention capacity and reduction of oxygen ingress. The minimum thickness
of the cover is 1.5 meters, which is considered sufficient for moisture retention in the lower zone
of the cover layer. The area of high-sulfur tailings exposed to the atmosphere, and therefore
oxidation, was reduced by at least 50 percent since the cover was applied.
Musselwhite Mine, Ontario, Canada
A pilot study was carried out to assess the suitability of froth flotation for desulfurization of
reactive mine tailings at the Musselwhite Mine in Northern Ontario to prevent acid mine
drainage (AMD). The effects of operating conditions such as froth depth, air flow rate, impeller
speed, and pulp density on desulfurization of Musselwhite tailings were investigated. Results
indicated that all of these parameters have effects on the flotation kinetics, recovery of sulfur,
and concentrate grade. The most important operating parameters were identified as the air flow
rate and froth depth. Environmental desulfurization was demonstrated to be technically feasible
for Musselwhite tailings. Based on the data presented for the Musselwhite tailings, the maximum
recovery of total sulfur was achieved when the operational parameters were set to the froth depth
of 5 centimeters, air flow rate 125 liters per minute, impeller speed 1300 revolutions per minute,
and pulp density 35 percent. Under these conditions, the froth flotation produced a satisfactory
NP/AP ratio within 12 minutes.
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Detour Lake Mine, Ontario, Canada
A single-layer desulfurized tailings cover 1 to 1.5 meters thick was installed over the Detour
Lake mine tailings facility. The material was unlikely to produce acidity, and retained oxygen
consumption potential. However, the cover materials were coarser grained than originally
designed and were confirmed to desaturate in some locations. The cover material was intended to
compose of finer material than the tailings, which would create a capillary barrier, high
saturation, and low oxygen diffusion. Regardless, near-neutral pH conditions were recorded at
the Detour Lake facility.
Kemess Mine, British Columbia, Canada
The Kemess gold mine in north-central British Columbia contains one of the largest earth filled
dam structures for tailings storage. In order to meet engineering and regulatory requirements the
original construction design called for a 1-kilometer-wide rock dam made with 30 million tons
(MT) of non-acid generating waste rock. Instead, the dam was built from suitable quality tailings
sand as a cost saving measure. The tailings sand was subjected to cycloning and flotation to
reduce pyrite concentration and meet the neutralizing potential ratio specifications for dam
construction. Grain size of the sand had to be consistent with less than 15 percent passing
through 200 mesh sieve (75 micrometers). In addition to environmental benefits, the economic
benefits of using cycloned sands for dam construction include lower dam height and reduced
construction costs.
KSM, British Columbia, Canada
Depyritization of tailings is planned for the KSM project in British Columbia with Seabridge
having already received permits (September 2014) authorizing early-stage construction activities
at the Mine Site and Tailings Management Facility (TMF). The Treaty Process Plant will
produce two tailing streams: the bulk rougher flotation tailing representing approximately
90 percent of the ore and a fine, sulfide-rich cleaner tailing comprising the remaining 10 percent.
The sulfide stream will be cyanide leached using the carbon in leach (CIL) method followed by
processing for gold recovery. A two-stage cyanide destruction circuit is proposed, using the Inco
sulfur dioxide process followed by hydrogen peroxide treatment.
Cyclone sand produced from the KSM tailing was deemed suitable for construction material in
the TMF. The flotation tailing is classified as nPAG and will be cycloned to produce sand fill for
construction of the tailing dams during the summer months. The CIL residue tailing is classified
as PAG. This material will be deposited under water in the CIL Residue Storage Cell in the
center of the TMF and kept saturated to mitigate the onset of acid generation.
Thompson Creek Mine, Idaho, USA
Desulfurized tailings were produced at the Thompson Creek mine in Idaho for use as covers and
in reclamation. ARD from these facilities is not an issue since the sulfide mineral content was
removed and the pyrite concentrate was disposed in an offsite location.
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Aitik Copper Mine, Sweden
The use of desulfurized tailings as a cover material was investigated at the Aitik Copper mine in
Sweden. After desulfurization, the pyrite-depleted tailings can be used to cover water saturated
tailings with higher pyrite content, and the pyrite enriched tailings have to be disposed of
separately under an engineered dry cover or water cover. The thickness of the depyritized
tailings cover is predicted to be 15 to 20 meters. Flotation pilot test results indicate that there is
difficulty achieving the target limit less than 0.3 percent sulfides, if only flotation is used in
depyritization. The problem is associated with the concurrent presence of both magnetite and
pyrrhotite in the tailings, in addition to pyrite. A combination of flotation and magnetic
separation has been suggested as a solution.

Environmental Impact
There is a potential for a reduced environmental impact by removing pyrite from tailings
(i.e., depyritization) as a method to control AMD. In depyritization, the acid forming sulfide
mineral fraction (i.e., pyrite) is either partly of fully separated from the tailings by froth flotation
prior to final deposition into the tailings storage facility (Bois et al. 2004).
In complete desulfurization, all tailings are desulfurized by froth flotation. As a result of the
separation, an acid generating high sulfur fraction with a reduced volume and a high volume of
nPAG low sulfur fraction are formed. Low sulfur nPAG tailings do not represent a long-term
liability, which is the most important advantage of the method (Bois et al. 2004).
Partial desulfurization represents the tailings fraction that is desulfurized only during a few years
period prior to mine closure. nPAG tailings can be used as an inert dry cover material over top of
acid generating tailings. The layer of 1 to 2 meters of desulfurized material acts as an elevated
water table and keeps sulfide rich tailings saturated. The saturation of tailings is accompanied by
the formation of an oxygen barrier, thus limiting oxygen diffusion to the underlying PAG tailings
(Bois et al. 2004).

Storage or Disposal Options
Separation of sulfide minerals generates a small volume of sulfide-rich concentrate and a large
stream of tailings with low sulfur content. The two streams can be handled differently. The low
sulfur content tailings are relatively non-reactive and do not require as comprehensive
decommissioning measures and can be deposited in large-volume repositories, or alternatively
used for construction purposes (e.g., cover material, dams, roads, etc.). The sulfide-rich
concentrate could be stored underwater in a tailings pond covered with depyritized tailings in a
surface facility, or stored underground as paste backfill (Benzaazoua and Kongolo 2003; Sjoberg
Dobchuck et al. 2003; Bois et al. 2004; INAP 2009). The most commonly used additive for paste
backfill is a pozzolanic binder (e.g., cement, slag, fly ash). These provide significant strength
underground at addition levels of 3 to 6 percent by weight. Cement addition also serves to
increase the NP, raise the pH, and potentially immobilize metals by mineral precipitation. Other
additives include specialty chemicals, resins, and surfactants that can enhance metal adsorption,
as well as organic carbon and bacteria to aid biofixation (Newman et al. 2001). The pyrite
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concentrate would require more cement to raise NP compared to the currently proposed tailings
disposal alternative. However, the risk of oxidation is typically limited to a thin upper layer.

Costs
The use of depyritization can reduce reclamation costs at a mine site due to the reduced
transportation and material costs. Low sulfur tailings can potentially be used as cover material,
which reduces transportation costs if the cover material has to be sourced from offsite. The costs
of separating the sulfide minerals from the tailings can be high. The viability of the method
depends on the amount of sulfide minerals that have to be removed because negative cost
impacts are generated if the sulfide content is too high.
Site-specific conditions and scale of waste also influence how tailings are managed. Partial
depyritization can generate cost savings if the tailings pond is located in a flat topography site
with a soft base, as the costs for dam construction in these cases are typically high. The
operational costs for partial depyritization are lower because only a fraction of the tailings is
treated. Complete depyritization of tailings is economically viable if the construction of low
permeability tailings dams becomes expensive (Bois et al. 2004).

CONCLUSIONS AND RECOMMENDATIONS
In spite of the environmental advantages associated with depyritized tailings, depyritization was
not selected as the best tailings management strategy for the Project. Depyritization of tailings
generates a larger volume of nPAG tailings and smaller fraction of PAG concentrated sulfides;
however, the management costs of the PAG concentrated sulfides remain too high to be
considered feasible compared to other alternatives. These alternatives also pose a number of
technical challenges that includes the requirement for large amounts of acid in the processing
(which increases lime consumption and potentially poses issues to the pyrite circuit operation
due to scaling), and the need for an additional circuit in the mill, which presents a risk to copper
recovery. It was also suggested that additional mining of host rock would be necessary to provide
sufficient storage space for the underground pyrite disposal. Ultimately, the technical challenges
and costs associated with these alternatives resulted in the working group’s low ranking in the
tailings management alternatives evaluation.
The preferred management option selected by the working group was the cemented paste tailings
using 0.5 to 2 percent cement in an impoundment – a CTF located just south of the mill site.
Approximately 45 percent of the total tailings or 5.8 MT would be returned back underground as
paste backfill in the mine workings. The claim for selecting this option was that the potential
environmental impacts would be minimized. Compared to the depyritized tailings alternatives,
there would be less impact to wetlands in terms of total disturbed area. The impact to wetlands is
described in Appendix K of the MOP application. The potential for oxidation on the surface of
the impoundment materials during the time a deposit lift is laid down prior to depositing the next
layer was identified as a risk. However, the group dismissed this concern using the rationale that
acidification would be decelerated by the cement to the point of preventing acidic conditions
from developing before the next lift is deposited.
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It is recommended that more consideration be given to technical feasibility and the pros/cons of
the various tailings management alternatives rather than cost feasibility. Based on the material
presented in the MOP, it is not clear how much more underground volume would be needed to
dispose of the concentrated pyrite fraction if the tailings were subject to pyrite removal. The
requirement for a tailings disposal facility at the surface was not eliminated in any of the
alternatives presented. The nPAG tailings fraction would provide a useful source of cover
material for any of the surface facility designs considered for storage of PAG tailings. There
appears to be an increasing number of success stories for the application of
desulfurized/depyritized tailings material as a clean cover component of a CCBE.
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Technical Memorandum 3: Appendix A
Table 1. Method Alternative Matrix
Method Alternative

Pros

Cons

Whole Tailings Slurry Deposition
1
(subaqueous disposal)

Proven method for controlling acid rock drainage
(ARD)

Requires pond management

Flexible to take paste when it is not needed
Water storage capacity

2 Dry Stack Tailings

3

De-pyritized and ultra-thickened
subaqueous tailings

Lower cost
Simplicity
Can be located on slopes/uplands away from
wetlands
Reduced site footprint
Reduced water treatment costs
Provides for segmented closure/reclamation

Does not provide for pyrite
recovery
Tailings could acidify if they
dry
Largest embankment
Long-term monitoring
Air quality issues

No additional access roads required

Higher capital costs
Higher operating costs
Complex operating plan
Requires 4 full-time
equivalents
Requires Process Water Pond
(PWP)
Requires storage of
contaminated process water

Placing pyrite back underground

Storing waste rock for closure

Established tailings management methods for safety
purposes and environmental risk

Cost of pyrite removal
Uses more functional wetlands
Requires road relocation
Potential for tailings seepage
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Pros

Cons

No large pond required

Complicated process

Requires less make-up water
Removes ARD potential following closure
Pyrite separation
5

Paste Tailings - Cement content 4% same
Non-flowing tailings
as underground paste
Reduced embankment construction costs
Reduced dust potential
Reduced water loss to evaporation

Depends on pyrite flotation and
removal at closure
Requires storage of
contaminated process water
Run-off management
Requires road relocation
Higher construction costs
Higher operating costs
Higher process and storm water
costs

Limits short-term ARD potential
Facilitates placement of closure cover
6

Paste Tailings - Reduced cement content
(2%)

Non-flowing tailings

Requires road relocation

Reduced embankment construction costs
Reduced dust potential

Higher construction costs
Higher operating costs
Higher process and storm water
costs

Reduced water loss to evaporation
Limits short-term ARD potential
Facilitates placement of closure cover
Source: Geomin Resources 2016
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Technical Memorandum 4
To:

Montana Department of Environmental Quality

From:

Environmental Resources Management

Date:

December 21, 2017

Subject:

Black Butte Copper Project - Tunnel and Shaft Plugs for Controlling Groundwater Flow
at Closure

BACKGROUND
The Mine Operating Permit (MOP) for the Black Butte Copper Project (the Project) indicates
that during operations, production workings would be continuously backfilled with lowpermeability cemented tailings, but access tunnels and ventilation shafts would not be backfilled.
During closure, cement plugs would be placed at strategic locations in the decline and access
ramps, but these openings would otherwise not be backfilled. A subsurface plug would be placed
in each of the four ventilation shafts, and portions of the shafts would be backfilled with noncemented reclamation fill. The non-cemented fill would have relatively high hydraulic
conductivity and not provide a water seal. Except where plugs are placed, this memorandum
treats the decline, access ramps, and all ventilation shafts as hydraulically “open.”
Baseline data indicate the general presence of upward hydraulic gradients, which would provide
the potential for upward groundwater flow after the hydrologic system recovers from the
hydraulic stresses imposed by the dewatering operation. Upward flow, if not controlled, could
cause mine-impacted groundwater in deeper geologic units to migrate upward and affect the
water quality in shallower units, most notably the Lower Newland A Formation (Ynl-A) unit and
alluvial units that discharge groundwater into streams. In the natural hydrogeologic system,
upward migration is very slow because the geologic units generally have low vertical hydraulic
conductivity. However, the presence of (hydraulically) open tunnels and shafts could provide
conduits that convey upward flow in a way that by-passes the containment afforded by the
natural undisturbed system. Thus, the sealing provided by plugs in otherwise open tunnels and
shafts is an important closure issue for the Environmental Impact Statement (EIS).

CURRENT MOP
As discussed in the MOP, the Proponent proposes to install 14 cement plugs at strategic locations
in the main decline, deeper access ramps, and four ventilation shafts to restrict upward
groundwater flow after closure and prevent human access. The locations of the plugs are shown
on MOP Figures 7.4 and 7.5. The purpose of the plugs is to provide the following hydraulic
separations:
•

Between the Volcano Valley Fault (VVF) and overlying geologic units

•

Between the lower and upper mine stopes of the Lower Sulfide Zone (LSZ)
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•

Between the Lower Copper Zone (LCS) and Lower Newland B Formation (Ynl-B)

•

Between the Upper Sulfide Zone (USZ)/Upper Copper Zone (UCZ) and the Ynl-A

A plug would be installed at the water table in the main decline. Five additional plugs would be
installed where the decline and all four ventilation shafts intersect ground surface to prevent
physical access and invasion of surface water.

CONSTRUCTION ISSUES
The plugs would be installed at the end of mining with the dewatering system still operating to
maintain dry excavations. After plug installation, the dewatering system would be turned off (or
operated at systematically decreasing flow rates) to allow the mine to flood with groundwater.
The engineering design will assess and recommend the construction of plugs that have low
hydraulic conductivity to provide adequate sealing and sufficient strength to remain stable when
subjected to differential water pressures on opposite sides of the plugs. Construction options
include cement-only plugs or cement layered with foam. It is reasonable to assume that the plug
material would have an effective hydraulic conductivity less than or equal to 10-7 centimeters per
second (cm/sec) (0.00028 feet per day [ft/day]).
Two important construction issues are (1) development of cracks in the plug material after
placement and (2) incomplete sealing at the cement/rock interface. Historically, both problems
have occurred in tunnel/shaft seals but are generally attributed to improper cement mixes or
inadequate methods of cement placement. With good quality engineering and modern
construction practices, it is expected that these problems could be prevented or minimized.
A less tangible issue is the development of a disturbed zone adjacent to the tunnel or shaft wall
due to blasting when the rock is first excavated. The blasting process could create fractures that
extend outward from the rock face, and stress release can cause these (and natural) fractures to
open. The result could be a zone adjacent to the wall with hydraulic conductivity that is greater
than the undisturbed rock further away from the wall. It is considered that the thickness of the
disturbed zone could range from 4 to 12 feet; for analyses in this memorandum, a thickness of
8 feet is assumed. The poor sealing performance of some tunnel plugs has been attributed to
by-pass in the disturbed zone adjacent to the plug. The MOP states that if a detrimental disturbed
zone is suspected, a fracture-grouting program will be initiated to seal fractures prior to plug
placement. To do this, boreholes would be drilled outward from the rock face and grout would be
injected into fractures under pressure. Experience has shown this technique to have mixed
success in reducing groundwater flows below dams or into underground tunnels.

EIS ENVIRONMENTAL ISSUES
An important EIS environmental issue revolves around the function of plugs to reduce upward
flow and chemical migration of potentially impacted water from deeper to shallower geologic
units. Compared to deeper bedrock units, the Ynl-A has higher hydraulic conductivity and could
be used for the development of low-capacity water wells. Groundwater in the Ynl-A unit also
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tends to discharge into streams, either directly or via alluvium adjacent to the streams. There is
concern that open tunnels and shafts extending downward for many hundreds of feet could
provide conduits that convey chemically affected water upward at flow rates that are higher than
the natural system and with reduced travel times. At a scoping level, this technical memorandum
attempts to address the utility of plugs in reducing enhanced upward flow that could otherwise
occur in open tunnels and ventilation shafts.

TECHNICAL APPROACH
This memorandum provides a scoping-level evaluation of plug performance using (1) historical
documentation, (2) details of the plugging program presented in the MOP, and (3) analytical
calculations. It is not meant to be a definitive evaluation of the plug issue; this memorandum is
meant to provide evidence on the expected success of plug installation at the Project mine and
the ability of plugs to reduce the upward flow and migration of potentially affected mine waters.

USE OF TUNNEL AND SHAFT PLUGS IN MINING
Many mining operations, particularly those in mountainous terrain, rely on tunnel plugs to
permanently seal mine adits and to flood (at least in part) the mine workings upon closure. It is
generally accepted that the design criteria for permanent mine closure plugs should be stricter
than those used during mine operations, particularly if the plug is used to impound acid rock
drainage. In most cases, it is the allowable seepage/gradient rather than the shear strength of the
rock or concrete that controls the length of the plug (Lang 1999).
The Natural Resources Conservation Service Conservation Practice Standard for Mine Shaft and
Adit Closing (Code 457) enumerates the closing of underground mine excavations by filling,
plugging, capping, and installing barriers with the following objectives:
•

Reduce hazards to humans and/or animals.

•

Maintain or improve access and/or habitat for wildlife.

•

Protect cultural resources.

•

Reduce subsidence problems.

•

Reduce the emission of hazardous gases.

•

Reduce or prevent contamination of surface water and groundwater.

Kirjapaino Oy (2008) writes that, in addition to reducing subsidence risk, the use of adit plugs
can prevent the physical migration of the mine backfill if it becomes saturated with water.
Installation of plugs and rock fill is not generally recommended in access tunnels and shafts in
case the mine is to reopen at some future date.
Among the plug purposes enumerated on Code 457, two appear to be applicable to the proposed
Project upon its future closure: (1) reduce hazards to humans and/or animals; and (2) reduce or
prevent contamination of surface water and groundwater.
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PLUGGING PROGRAM PRESENTED IN THE MOP
MOP Figures 7.4 and 7.5 show the proposed locations of plugs. ERM’s review of the MOP
identified the following plug issues that merit additional consideration in the EIS:
•

As shown on Figure 7.5, the lower portion of the lower intake ventilation shaft (IVL) is
continuously open and connects to the lower decline. The lack of a plug in the lower IVL
may negate the hydraulic function of the decline plugs labeled “Upper VVF” and “Below
USZ” on Figures 7.4 and 7.5.

•

As shown on Figure 7.5, the lower portion of the lower exhaust ventilation shaft (EVL) has
no plugs, but connects the middle decline to a lower access ramp. The lack of a plug in this
portion of the EVL may negate the hydraulic function of the plug labeled “Upper VVF” on
Figure 7.5.

•

It is not entirely clear in the MOP which portions of the ventilation shafts would be
backfilled.

•

The MOP indicates that a plug would be installed at the groundwater table in the decline, but
the hydraulic utility of a plug at this location is unclear.

HYDRAULIC ANALYSIS OF PLUG PERFORMANCE
Figure A-1 in Appendix A of this memorandum shows conceptual flow paths for leakage that
could occur through and past a tunnel plug. While the plug itself is generally of low permeability
and entails minimal flow, significant leakage could occur in the disturbed zone adjacent to the
tunnel wall that likely would have higher hydraulic conductivity than the undisturbed rock mass.
In this section, scoping-level calculations are performed to evaluate leakage through the plug and
in the disturbed zone. Flow in the undisturbed rock mass is not considered because it is expected
to be relatively small. However, if the rock mass has appreciable hydraulic conductivity, this
flow component might be significant and could be evaluated using numerical methods.

Flow By-Passing a Tunnel or Shaft Plug
The hydraulic performance of a tunnel plug at the Project site was evaluated based on the
conceptualization shown on Figure A-2. The plug being considered is for the EVL raise and
would be used to hydraulically separate the USZ/UCZ unit from the overlying Ynl-A unit. This
location is of interest because the Ynl-A has relatively high hydraulic conductivity and there are
nearby piezometers that provide reliable data on the vertical hydraulic gradient (MW-9, PW-9,
and PW-10). The hydraulics of a shaft at this location without a plug was independently analyzed
in the MOP (Section 4.1.7.2) and summarized on MOP Figure 4.15. At the EVL location, the
static hydraulic head in the USZ/UCZ unit is higher than the head in the Ynl-A unit, providing
the potential for upward flow, which would be enhanced by the presence of an open shaft. The
intended purpose of the plug would be to reduce the upward flow between the two units.
The conceptualization on Figure A-2 considers radial horizontal flow converging into the shaft
from the underlying USZ/UCZ unit, flow up the shaft with or without a plug, and radial flow
away from the shaft into overlying Ynl-A unit. The system flow rate is affected by flow through
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a disturbed zone adjacent to the shaft wall that has higher hydraulic conductivity than the
undisturbed rock mass. For this evaluation, the disturbed zone is assumed to be 8 feet thick and
have a possible hydraulic conductivity (Kd) ranging from 0.1 ft/day (slightly less than
undisturbed USZ/UCZ rock) to 100 ft/day for highly disturbed rock.
The following steady-state equation (Theim 1906; Kruseman and de Ridder 1990) is used to
compute horizontal radial flow into the shaft from the USZ/UCZ unit (Q2):

where:

𝑄𝑄2 =

2 𝜋𝜋 𝐾𝐾ℎ2 𝑏𝑏2 (𝐻𝐻2 − 𝐻𝐻𝑠𝑠2 )
𝐹𝐹

Kh2 = horizontal hydraulic conductivity of geologic materials in USZ/UCZ (0.16 ft/day)
b2

= effective thickness of more permeable geologic materials within USZ/UCZ (46 feet)

H2 = static hydraulic head in the USZ/UCZ unit (5,703.4 feet mean sea level [msl])
Hs2 = Hydraulic head in the shaft below the plug (computed)
F

= steady-state shape factor (5.7)

Steady-state flow from the shaft into the Ynl-A (Q1) is computed similarly:

where:

𝑄𝑄1 =

2 𝜋𝜋 𝐾𝐾ℎ1 𝑏𝑏1 (𝐻𝐻𝑠𝑠1 − 𝐻𝐻1 )
𝐹𝐹

Kh1 = horizontal hydraulic conductivity of geologic materials in Ynl-A (1.3 ft/day)
b1

= effective thickness of more permeable geologic materials within Ynl-A (46 feet)

H1 = static hydraulic head in the Ynl-A unit (5,696.1 feet msl)
Hs1 = hydraulic head in shaft above the plug (computed)
The steady-state shape factor (F) for horizontal radial flow is typically given by:
𝑟𝑟𝑤𝑤
𝐹𝐹 = 𝑙𝑙𝑙𝑙 � �
𝑟𝑟𝑜𝑜
where:
rw

= well radius (in this case the shaft radius)

ro

= radius of influence; distance to where the hydraulic head is near static

The typical value used for practical application is F = 5.7, which implies that the ratio (rw/ro) is
equal to 300.
The combined vertical flow through the plug and disturbed zone (Q3) is computed using the
Darcy equation:
𝐻𝐻𝑠𝑠2 − 𝐻𝐻𝑠𝑠1
𝑄𝑄3 = �𝐾𝐾𝑝𝑝 𝐴𝐴𝑝𝑝 + 𝐾𝐾𝑑𝑑 𝐴𝐴𝑑𝑑 � �
�
𝐿𝐿
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where the cross-sectional area of the plug (Ap) is:
𝐴𝐴𝑝𝑝 =

𝜋𝜋 2
𝐷𝐷
4

the cross-sectional area of the disturbed zone (Ad) is:
𝜋𝜋
[(𝐷𝐷 + 2 𝑎𝑎)2 − 𝐷𝐷2 ]
𝐴𝐴𝑑𝑑 =
4
and:

D

= shaft diameter (16 feet)

a

= thickness of disturbed zone (8 feet)

L

= plug length (20 feet)

Kp = hydraulic conductivity of plug material (0.0003 ft/day = 10-7 cm/sec))
Kd = hydraulic conductivity of disturbed zone (range of 0.1 ft/day to 100 ft/day)
and other parameters are previously defined.
In the direction of flow, continuity requires that:
𝑄𝑄2 = 𝑄𝑄3 = 𝑄𝑄1

Starting with the known static head in USZ/UCZ (H2), algebraic manipulation of the above
equations is used to compute a static head in Ynl-A. Then by an iterative process, the system
flow rate (Q) is modified until this computed head is equal to the known static head in Ynl-A
(H1). The computations are programmed in the Mathcad worksheet provided in Figure A-3. As a
sensitivity analysis, the flow rate (Q) was computed for different values of the disturbed zone
hydraulic conductivity (Kd) to evaluate how the plug would perform with different amounts of
by-pass leakage in the disturbed zone adjacent to the plug.
Calculations show that if the hydraulic conductivity of the plug material (cement and/or foam) is
less than 0.003 ft/day (10-6 cm/sec), the flow through the plug can be neglected. However, the
system flow rate is affected by the disturbed zone hydraulic conductivity (Kd). To evaluate how
the plug might perform, a series of calculations were performed using Kd values ranging from
0.1 ft/day (slightly less than the undisturbed USZ/UCZ hydraulic conductivity of 0.16 ft/day) to a
very high value of 100 ft/day. The inputs listed in Figure A-3 are for one realization where the
disturbed zone hydraulic conductivity is taken to be 1.6 ft/day, or one order-of-magnitude greater
than that of undisturbed USZ/UCZ rock. Other realizations use the same inputs except for the
disturbed zone hydraulic conductivity (Kd).
Results of the analysis are shown graphically on Figure A-4. As the disturbed zone hydraulic
conductivity (Kd) increases, the upward vertical flow by-passing the plug also increases, which
makes logical sense. However, it is surprising that for a three order-of-magnitude increase in Kd,
the by-pass flow rate only increases by a factor of three (from 0.08 gallon per minute [gpm] to
0.27 gpm). This is because the effect of higher Kd on flow is counteracted by a reduction in the
hydraulic gradient through the disturbed zone. Note that for the Kd values greater than 10 ft/day,
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the by-pass flow rate is similar to the value computed in the MOP for the case of no plug
(0.27 gpm). As Kd increases, the hydraulic head in the shaft below the plug (Hs2) becomes more
similar to the head above the plug (Hs1). For Kd greater than 10 ft/day, the heads are nearly
equalized and similar to the value of 5,697 feet msl computed in the MOP for the no-plug case.
This analysis suggests that shaft plugs can reduce groundwater flow through a shaft or tunnel;
however, for the rock properties considered in this example, the flow reduction (0.27 gpm to
0.08 gpm) is not very large.
At face value, one might interpret from Figure A-4 that the system flow rate can be greatly
reduced by grouting fractures in the disturbed zone so that Kd is a very low value. However, the
effect of this would be to shift the flow lines to outside the disturbed zone away from the shaft,
so the reduction in flow rate may not be as great as envisioned. To properly analyze this type of
situation would likely require an axisymmetric numerical flow model, which while doable, was
outside the scope of this technical memorandum.
Assuming an effective porosity of 0.10, Figure A-5 shows the migration velocity and sharp-front
travel time for unattenuated chemical migration through the disturbed zone. For Kd increasing
from 0.1 ft/day to 100 ft/day, the sharp-front travel time decreases from about 77 days to 23
days, which is not a large change.

Natural Vertical Flow
Figure A-6 considers natural vertical groundwater flow in the same geologic units considered for
the shaft analysis. Based on calibration of the site groundwater model, the vertical hydraulic
conductivity of USZ/UCS unit is taken to be 0.011 ft/day and the vertical hydraulic conductivity
of Ynl-A is 0.26 ft/day. The static hydraulic head in USZ/UCZ at PW-9 is 5,703.4 feet msl and
the head in Ynl-A at MW-9 is 5,696.1 feet msl. Based on well completion data, the vertical
distance between midpoints of the completion intervals for these wells is 110 feet. Because the
vertical hydraulic conductivity of the USZ/UCZ unit is lower than that of the overlying Ynl-A,
the vertical hydraulic gradient in the USZ/UCZ unit should be greater as shown by the
conceptual head distribution graph on Figure A-6. For a given vertical flow rate, the Mathcad
worksheet in Figure A-7 computes the map area associated with natural vertical flow for that
flow rate. Figure A-7 considers a vertical flow rate of 0.27 gpm, which is the estimated flow rate
for the shaft without a plug. The equivalent area of natural vertical flow for this flow rate is
computed to be 1.24 acres. Thus, the vertical leakage for a shaft without a plug is equivalent to
the natural vertical flow that takes place over a footprint area of 1.24 acres. For the case of a plug
with a lower permeability disturbed zone, the estimated shaft leakage is estimated to be about
0.1 gpm, and this is equivalent to a natural flow area of about 0.5 acre. The implication here is
that the total upward flow through four vent raises and one decline, with or without plugs, would
be relatively small compared to the upward natural flow that occurs over the general area of the
mine.
Vertical seepage velocity and travel time in the natural system is also assessed in the Mathcad
worksheet. For an effective porosity of 0.10, the vertical seepage velocity is 3.5 feet per year
(ft/yr). For the vertical distance of 110 feet between the mid-points of PW-9 and MW-9, the
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computed sharp-front travel time is on the order of 30 years. Calculations confirm that this travel
time is independent of the flow rate considered in Figure A-7.

Discussion
This analysis provides evidence supporting the following statements:
•

After closure and hydraulic recovery, the presence of four shafts and one decline, with or
without plugs, would not substantially change the natural upward flow that would occur
between lower geologic units and the Ynl-A unit. With or without plugs, the upward flow
rate through the openings would be small compared to natural upward flow that would occur
in areas where there are no mine openings.

•

The placement of shaft and tunnel plugs just below the USZ/UCZ – Ynl-A contact would
reduce flow in the openings, but the relative decrease would not be very large.

•

The greatest effect of shafts and tunnels is reducing the chemical migration times from
deeper units into the Ynl-A unit. In areas without openings, the travel time for upward flow
in geologic materials would likely be many decades to perhaps centuries. However, where
shafts and tunnels would be installed, the upward travel time, with or without plugs, could be
less than several years.

•

If an environmental priority is to increase the time it takes for chemicals in deeper units to
reach the Ynl-A unit, the only practical engineering approach would be to completely
backfill the shafts and declines with a granular porous material so that upward (Darcian) flow
could occur in a medium with reasonably high effective porosity (which reduces migration
velocity). If the backfill were to have low hydraulic conductivity (such as cemented tailings),
this approach could eliminate the need for all subsurface plugs.

CONCLUSIONS AND RECOMMENDATIONS
The main conclusion of this technical evaluation is that the upward migration of potentially
affected groundwater into shallower geologic units via shafts and tunnels would be relatively
rapid regardless of whether or not plugs are installed. Mixing calculations might show that the
flow rates are small enough to not significantly impact the Ynl-A water quality, but the time
frame for chemicals to migrate up the tunnels and shafts is relatively rapid. Calculations show
that placement of plugs would not greatly increase the travel times compared to shafts and
tunnels that do not have plugs. If minimizing upward vertical chemical migration from deeper to
shallower units is an EIS priority, the only engineering solution may be to completely backfill
the decline, access ramps, and ventilation shafts with non-cemented or cemented granular
material. It is recommended that this be established as an alternative in the EIS. The alternative
might entail stockpiling an adequate volume of tailings or other granular material at the end of
mining, which could be used to backfill all tunnels and shafts prior to turn-off of the dewatering
system. If tailings are used for backfill, one consequence of this approach would be a smaller
ultimate volume of tailings to be placed in the cemented tailings facility (CTF). Engineering
options can consider the use of non-cemented or cemented backfill material.
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For the closure approach currently described in the MOP, other EIS alternatives may consider
the following:
•

One additional plug in the lower portion of the IVL to hydraulically separate the VVF from
shallower geologic units.

•

One additional plug in the lower portion of the EVL to hydraulically separate the VVF from
shallower geologic units.

•

Elimination of the water-table plug in the decline (labeled “At GWT” on MOP Figures 7.4
and 7.5).
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Technical Memorandum 4: Appendix A
Figure A-1: Flow Patterns Through and Around a Plug

Figure A-2: Flow Analytical Model
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Figure A-3: Flow Through (and By-passing) a Plug
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Figure A-4: Results of Shaft Plug Analysis

Figure A-5: Chemical Migration Past Plug
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Figure A-6: Natural Vertical Flow
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Figure A-7: Natural Vertical Flow (in Absence of Shaft)
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Technical Memorandum 5
To:

Montana Department of Environmental Quality

From:

Environmental Resources Management

Date:

December 29, 2017

Subject:

Black Butte Copper Project - Whether there is an advantage to requiring in-situ treatment
through placement of organics in the underground workings at closure to limit oxidation

BACKGROUND
In the drift and fill mining technique, cemented paste tailings would backfill the underground
workings in operation and through closure. The cemented paste tailings would contain alkaline
materials such as fly ash, lime, and other locally sourced materials that would partially neutralize
acids. There are concerns that there is not sufficient alkalinity or neutralizing capacity in the
cemented paste tailings to prevent acid mine drainage. At closure, the mine would be flooded
and the paste tailings would reside below the groundwater table in an anoxic and, depending on
depth, anaerobic environment. The hydraulic conductivity of the cemented paste tailings would
limit interaction with groundwater. This Technical Memorandum examines the additional control
measure of adding a carbon source to the underground workings to promote the growth of
bacteria that would reduce sulfate and precipitate metal sulfides and increase the pH and
alkalinity.

CURRENT MOP
To limit groundwater inflow and therefore oxidation and acid mine drainage, the Mine Operation
Plan (MOP) (Tintina Montana, Inc. 2017) proposes the following: (1) installing hydraulic plugs
to separate the lower mine workings from the upper groundwater, (2) shotcreting high sulfide
zones, (3) high pressure rinsing of the mine walls with unbuffered Reverse Osmosis (RO) treated
water to remove soluble sulfates and other oxidation products, and (4) collecting and treating this
rinsate to non-degradation standards. At closure, buffered RO permeate would be injected into
the underground workings followed by low-oxygen groundwater. The MOP also describes a
“wait and see” approach to tailor the additional controls based on the resulting water quality
versus the predicted (modeled) water quality at mine closure. Control measures would be tested
during the operations phase, and the most successful measures would be adopted at closure.
The cemented paste tailings backfill (79 percent total solids by weight of the mixture) would be
produced onsite by mixing fine-grained tailing from the milling process and 2-4 percent cement
and proposed binders, such as locally available cement, slag, and fly ash. Over time, Humidity
Cell Tests (HCT) results described in the MOP predict that the cemented paste tailings could
potentially oxidize if exposed to air and water and release acid. In the drift and fill mining
process, Tintina maintains that the backfilled material would not be exposed to air for an
extended period of time; in addition, at closure the backfill would be immersed with
groundwater. Since diffusion of oxygen through saturated material is considerably slower than
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direct contact with air, oxidation would be minimized at closure. The deeper the groundwater,
the more likely anaerobic conditions would prevail. Interaction with groundwater should also be
minimized due to the low hydraulic conductivity of the backfill placed during the operational
phase.

EIS ENVIRONMENTAL ISSUES
The potential environmental impacts would result from the oxidation of the rock surfaces in the
underground workings, producing acidic conditions and leaching metals and metalloids into
groundwater. Anoxic conditions can promote the release of arsenic into groundwater by
increasing its solubility.

TECHNICAL APPROACH
PASSIVE BIOLOGICAL TREATMENT
Sulfate can be reduced to sulfides in anoxic conditions with the addition of organic substrates
due to the presence of naturally occurring anaerobic bacteria Desulfovibrio and
Desulfotomaculum. During respiratory metabolism, sulfates, sulfites, and other reducible sulfur
species act as electron acceptors. These anaerobic bacteria utilize an organic substrate of short
chain lactic and pyruvic acid that can be generated from the fermentation by other anaerobic
bacteria of other organic substrates. Anaerobic conditions must be created and complex organic
materials (e.g., molasses, sewage sludge, manure, and substrates such as straw, newspaper,
manure and sawdust) must be introduced. To precipitate specific metals, the pH needs to be in
the proper range, with copper and iron precipitating at low pH levels (Bowell 2004).
Passive Treatment systems are typically used for biological treatment of mine wastes and are
defined as systems that use naturally available energy sources such as microbial metabolism.
These systems typically require some long-term, infrequent maintenance to operate over a
designated design life. To cultivate sulfate reducing bacteria (SRB), certain conditions are
required. SRBs require a pH around 6, a substrate, a carbon source, and anoxic conditions. SRBs
may use a wide range of substrates as electron donors and carbon sources, which oxidize
incompletely (to acetate) or thoroughly to carbon dioxide (CO2). These substrates are generally
organic compounds composed of activated sludge, wood chips, farm manure, sawdust,
mushroom compost, and other agricultural wastes (Luptakova 2012).
Domestic animal waste contains sulfate reducers and has been used to seed anaerobic
bioreactors. Sulfide precipitation of metals is possible in anaerobic bioreactors. For pH less than
5.5, hydrogen sulfide gas was produced that precipitated metals and formed bicarbonate, raising
the alkalinity and pH of the water. This study found that SRBs function optimally at pH values
greater than 5.0 with a source of sulfate and a carbon source (Gusek 2016).
A thick cover layer of organic material over piles of tailings and waste rock has been effective in
reducing oxidation, as the oxygen is depleted by the microbial degradation of the organic
material. Microbial degradation and oxygen consumption has been most effective at a near-

P A G E

3

Memorandum 5

DEQ Contract No. 118003

neutral pH. In above ground conditions, cover materials need to be replaced when the carbon has
been depleted (Butler 2014).
Types of passive biological treatment systems for mine wastes have included the following
(Kaupilla 2012):
−

Construction Wetlands – Organics with alkaline material promoting sulfate reduction,
precipitation of metal sulfide, adsorption of metals to organic material, and neutralization
of water.

−

Organic filters – Addition of organic material such as peat, manure, or others along with
alkaline materials to sorb the metal onto the solid surfaces through either physical or
chemical adsorption and water neutralization.

−

Reactive ditches – Ditches containing carbonate materials to neutralize water, precipitate
iron, and retain precipitates in the cell.

−

Reactive dams/walls/curtains – Organic material such as peat and manure combined with
alkaline materials to promote the adsorption of metals onto the surface of the solids and
neutralize water.

None of these passive treatment systems is applicable for the Black Butte Copper Project (the
Project) unless underground organic filters or reactive dams/walls/curtains could be built and
maintained underground at closure, which is not a practical long-term solution.
Literature Review has provided a number of examples of mostly experimental and pilot-scale
passive biological treatment systems, as follows:
•

Two anaerobic pilot cells were built at the closed Brewer open pit gold mine in South
Carolina and treated pit and cyanide heap leach pad (Pad 5) flows of 1.0 and 0.75 gallons per
minute (gpm) for 18 months. Cow manure was used as an inoculum of SRB onto a substrate
of composted turkey manure, sawdust, and phosphate rock reject (limestone). The cell
experienced fluctuating influent concentrations and a flourishing plant growth that removed
iron through oxidation, but not copper. Once the plant growth was removed for the second
time, metals removal and sulfate reductions were higher than predicted despite an increased
metal loading. This was possibly due to the presence of a more available carbon source
provided by the dead plant material (Gusek 2016).

•

A pilot scale downflow anaerobic cell was constructed at an abandoned underground copper
mine in Wyoming (Ferris Haggarty Mine/Osceola tunnel). Fed with 3 to 6 milligrams per
liter (mg/L) of dissolved copper and less than 100 mg/L of sulfate, the 15-foot diameter by
4-foot deep cell was constructed of sawdust, hay, limestone, gypsum, and cow manure as a
source of SRB. The cell was allowed to incubate at summer temperatures in 1996 prior to the
addition of the mine flow, which appeared to help the SRB acclimate to the subfreezing
conditions experienced during the winter months. Effluent copper concentrations from the
cell were measured at 0.1 mg/L (Gusek 2016).

•

Batch experiments in bioreactors were conducted using synthetic mine water and treatment
with limestone, activated sludge, spent mushroom compost (SMC), and mixed substrates
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under anoxic conditions. The removal of heavy metals such as iron, manganese, copper, lead,
and zinc was evaluated. SMC had the best sulfate and heavy metal removal, with an overall
efficiency of 89.98 percent with good alkalinity generation. Activated sludge reduced heavy
metals by 97.98 percent but was not as efficient for sulfate removal (43.75 percent)
(Muhammad et al. 2015).
•

A pilot (research) passive treatment system was installed in 1994 at a closed tin mine in
Cornwall, United Kingdom (Wheal Jane). Aerobic, anaerobic, and rock filter systems were
tested in the pilot study. The anaerobic system was intended to promote sulfate reduction and
increase alkalinity, pH, and precipitation of copper, zinc, cadmium, and iron sulfides. Two
pretreatments to the anaerobic cells were tested, and lime was dosed to increase the pH and
passage through an anoxic limestone drain. The anaerobic cells were essentially compost
bioreactors that had been filled with manure as a source of organic carbon and straw and
sawdust as substrate. The bioreactors were monitored regularly; after 2 years, they did not
perform as expected, mainly due to the introduction of ferric solids from the aerobic cells.
The anaerobic process did not bring the pH up to over 5.5, increase the alkalinity, or remove
metals through sulfide precipitation (CL:AIRE 2004).

•

A biotreatment system was constructed at an operating underground lead mine (Asarco
Incorporated West Fork Unit, Missouri). Mine drainage contained 0.4 mg/L of lead and 0.18
mg/L of zinc with a flow rate of 1,200 gpm. The biotreatment system had multiple parts
including a settling pond, two anaerobic cells, a rock filter, and an aeration pond. This system
from the beginning of operation has been able to meet permitted discharge requirements with
lead reduced to 0.027 to 0.050 mg/L from 0.4 mg/L and reduction in zinc, cadmium, and
copper concentrations. From the conclusions to this study, SRB were responsible for the bulk
of the lead removal (Gusek 2016).

•

Acidophilic microbes responsible for sulfide dissolution and influence on leaching rates at
the Iron Mountain mine in California included Eukarya, Bacteria, and Archea (prokaryotes).
Subsurface, chemosynthetic prokaryotes utilized reduced iron and sulfur from pyrite for
energy and fixed carbon monoxide for cell carbon. Heterotrophic microbes utilized organic
carbon for energy in the environment (Edwards et al. 2000).

•

The addition of natural phosphate rock has been shown to promote the biofilm growth of
heterotrophic microbes that consume oxygen and promote reducing conditions. These
heterotrophs are typically out-competed by the acidophilic microbes that are responsible for
the acid generation. Fine-ground natural phosphate rock was slowly dissolved in water and
applied to tailings. Natural phosphate rock contains calcium-carbonate and phosphate and has
been used to neutralize acidic soils. It also contains inorganic and organic carbon and other
microbial growth nutrients. In studies with a number of different types of mine tailings and
rocks, the research has shown that a one-time application of natural phosphate rock to both
tailings and waste rock will promote the development of heterotrophic microbial biofilms
(Kalin 2015).
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TOTAL ORGANIC CARBON CONTENT OF WASTE ROCK
In the MOP, Total Organic Carbon (TOC) was measured in a range of 0.13 to 0.39 percent for
waste rock samples collected at the Project site. Under the right conditions, the rock TOC
content could provide an electron donor to promote microbial activity – the type dependent on
the pH and the oxygen content. For SRB, the conditions need to be anaerobic, growth substrate,
near neutral pH, and a sufficient carbon and nutrient source. Additionally, the TOC would have
to be at the exposed rock surfaces and available to a microbial population. It is unlikely that the
native TOC would sustain the desired outcome of sulfate reduction, metal sulfide precipitation,
and pH and alkalinity increase.

NEUTRALIZING CAPABILITIES OF THE WASTE ROCK
The neutralization potential of the rock can be indicated by the carbonate and silicate content,
with carbonate being a stronger indicator. Carbonates and clays present effective acid
neutralizing capabilities. The actual amount of acid produced would be determined by the
overburden geochemistry, tailings management during reclamation, and the hydrology of the site
after closure (Skousen 2002).
There is neutralization potential in the Lower Newland A Formation (Ynl-A) with a net
neutralization potential of 164.9 (mean) and in the Lower Newland B Formation (Ynl-B) with a
net neutralization of 174.7 (mean). However, to be the most effective, the availability of the
oxides and carbonates would be improved if the material was finely ground into particles that
would react and neutralize acids. There would be some neutralization with the exposed rock
surfaces. Further study is needed to explore the costs/benefits of producing finely ground waste
rock and filling the mine void. Per the MOP, locally sourced materials would be added primarily
for structural support but as a secondary benefit to increase the neutralizing capabilities of the
cemented pastes. Effective additives for neutralizing acidic rock include limestone with a
neutralization potential of 75 to 100 percent or fluidized bed combustion ash at 20 to 40 percent
(with cementing properties). Lime and cement kiln dust contain 50 to 70 percent unreacted
limestone, absorb moisture and harden upon wetting, and are commonly used for stabilization
and binder materials (Skousen 2002). Use of these materials would be more practical as they are
available and abundant waste materials and are already finely ground with reactive surfaces for
neutralizing acid mine waste.

MINE INERTING WITH NITROGEN PRIOR TO CLOSURE
Historically, the use of nitrogen gas in the mining industry has been for extinguishing coal mine
fires. It has the potential to inert abandoned or worked-out mines that have not been adequately
sealed (Parker Hannifan Corporation 2011). Mine sealing with nitrogen generated onsite was
investigated in a study at the National Institute for Occupational Safety and Health (NIOSH)
Safety Research Coal Mine (SRCM). The objective was to extinguish oxygen in the mine so that
the atmosphere would not support combustion (Trevits et al. 2009). While the nitrogen generator
was successful at inerting the SRCM, testing in an actual mine was still recommended.
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Inerting by injecting nitrogen gas into the underground mine just prior to flooding could displace
oxygen and reduce the oxidation potential of the mined surfaces. Some of the uncertainties
center on the quantity of nitrogen needed, whether onsite production would be beneficial to the
use of delivered cryogenic nitrogen, how well the mine is sealed to prevent the escape of the
nitrogen and influx of other gases, and the timing of the inerting with flooding. Cost versus
effectiveness compared to other more conventional methods should also be considered.

MOBILIZATION OF METALS IN ANOXIC/ANAEROBIC CONDITIONS
Anoxic conditions are defined when dissolved oxygen levels fall to below 0.5 mg/L (Ohio
EPA 2014). Other subcategories of anoxic conditions are defined by what inorganic compound
acts as the main electron acceptor (i.e., nitrate reducing, iron/manganese reducing, sulfate
reducing). Anaerobic conditions are the complete absence of oxygen. In reducing conditions,
metals can be present as sulfide minerals either from the ore deposit or from bacterial reduction
of sulfate in oxidized rock and tailings. Metal sulfides remain immobile as long as they remain in
a reducing environment. Metal hydroxides have low solubilities in neutral pH ranges. Their
solubility increases with decreased pH (John and Leventhal 2004). Arsenic exists in the
groundwater near the Black Butte Copper ore deposit. The additional release of arsenic into the
groundwater as a result of mining activities is a complex interaction of the solid phase arsenic
and other metal (such as iron) content and the dissolution/ desorption processes that may occur.
Although arsenite (AsIII) is thermodynamically favored in anoxic water, both forms have been
observed (Shankar 2014).

CONCLUSIONS AND RECOMMENDATIONS
The conclusions from this technical memorandum are listed as follows:
•

SRB metabolic reactions consume energy sources and reduce sulfates to sulfides that
precipitate metal sulfides and increase the pH and alkalinity of the water.

•

The conditions proposed in the MOP at closure involve the creation of anoxic and anaerobic
conditions (at depth) by flooding the underground workings. SRBs require more than just
anoxic/anaerobic conditions. They require:

•

−

Inoculation of SRBs (if not present) by adding a source such as manure;

−

pH around 6;

−

Carbon source and nutrients; and

−

Growth substrate.

While SRBs can be cultured under the conditions listed above, the establishment of a viable
bioculture, growth substrate, and replenished carbon source needed to promote ongoing
sulfate reducing conditions is questionable.
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•

Passive systems have typically been constructed bioreactors or a thick cover of organics over
the top of a tailings pile, which need long-term, infrequent maintenance to operate
effectively.

•

The TOC of the native rock may be used by naturally occurring SRBs at depths in the right
conditions, and may provide some sulfate reduction depending on the availability of the TOC
within the rock.

•

There is not enough experience with nitrogen inerting in full-scale mines to predict success in
this application.

•

Addition of a carbon source in the underground workings at closure by itself is unlikely to be
effective in creating a bioreactor capable of sulfate reduction.
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Subject:

Black Butte Copper Project - Whether there is an advantage to requiring additional
source controls (prevention of water inflow or application of treatment to rock faces) to
limit oxidation during operation

BACKGROUND
During operation, Tintina plans to backfill production workings with a paste of tailings, cement,
and binders. The backfill would provide structure to prevent subsidence; it would minimize
groundwater contact with exposed rock both during operation and through closure and provide
some neutralizing capability. The estimated surface area of the underground mine exposed to
both air and groundwater inflow water would thereby be reduced at any given time. The Mine
Operation Plan (MOP) also describes the grouting of fractures to limit intrusion of groundwater
and collection and treatment of groundwater inflow (Tintina Montana, Inc. 2017). Water inflow
would supply all of the water for the mine operation, although only 40 percent of the predicted
inflow would actually be needed. All groundwater inflow would be collected and treated to nondegradation standards.
If inflow could be reduced, less water would have to be collected and treated. This Technical
Memorandum explores the advantages of additional control measures to limit inflow and
oxidation during operation.

CURRENT MOP
The groundwater inflow is estimated to be in the 420 to 500 gallons per minute (gpm) range
during active mining, with occasional spikes of up to 1,000 gpm. Inflow and exposure to sulfates
and metal oxide in the mined areas would need to be reduced as much as practical during
operation. To limit inflow and groundwater contamination, planned procedures in the MOP
include:
•

Grouting – Tintina plans to grout major water bearing fractures or faults as they are
encountered using pressure grouting techniques (sealing fractures by injecting a cementbased grout or a solution-based chemical mixture and diverting water around openings). One
of the areas where grouting is anticipated to eliminate significant inflow due to fractures is
underlying Coon Creek. According to the MOP, grouting the near-surface portion of the
decline would substantially reduce mine inflow, with a ten-fold reduction in the first year
according to model predictions.

•

Use of Pilot Holes – Pilot holes ahead of the advancing mined face would be drilled to locate
water-bearing geological structures. When or if large amounts of water are encountered in a
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pilot hole, a packer would be installed to seal the hole. Following installation of the packer,
directional grouting would be done prior to advancing.
•

Collection and Treatment of Inflow – Groundwater inflow would provide the water needed
for mine operation; however, only 40 percent of the estimated groundwater inflow would be
needed. The remaining 60 percent would be treated to non-degradation standards and
discharged to the upland underground infiltration galleries (UIGs) or to the alluvial UIGs if
necessary.

•

Cemented Tailings Backfill – During operation, a plant would be constructed to produce a
paste (79 percent total solids by weight of mixture) comprised of fine-grained tailing from
the milling process and 2-4 percent cement with proposed binders such as locally available
cement, slag, and fly ash. The cement binder used to make the cemented tailings paste would
also contain hydrated lime and should have neutralizing abilities. The low hydraulic
conductivity of the backfilled tailings would reduce contact with groundwater.

ENVIRONMENTAL IMPACTS
The environmental impact of inflow would be the contamination of groundwater by exposure to
oxidized surfaces and the dissolution of sulfates and heavy metals. Control of groundwater
contamination would substantially reduce the amount of treatment needed and promote the
ability of the planned treatment system to meet non-degradation standards.

TECHNICAL APPROACH
Methods of controlling groundwater inflow and contamination during operations are summarized
in the following table (Kauppila 2011):
Method

Paste Cover

Blending and backfilling
mined areas

Sealed waste handling
structures/dams

Description

Mixing fine-grained millings,
cementitious materials, and
water into pastes and covering
tailings and exposed rock
provides a barrier to oxidation
Blending waste rock and/or
tailings with paste or
neutralizing rock and
returning to the excavated
areas that are either filled with
water or sealed from
groundwater intrusion
Sealing/liners/dam structures
to prevent water intrusion and
pickup of acid forming
materials and heavy metals

Applicability to Tintina BBC
Mine

Planned use

Planned use

Planned use
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Method

Description

Depyritizing

Full or partial removal of iron
sulfide from the waste to
remove the acid-forming
material prior to backfilling or
placement in waste ponds
Water Cover
Owing to the significantly
lower concentration and
diffusion of oxygen in water,
oxidation and acid production
on tailings, waste rock and
exposed rock surfaces can be
limited through a water cover
Separation of acid and alkaline Acid forming tailings are
wastes
separated to reduce the
amount of material needing
treatments to reduce oxidation
Encasing acid wastes within
Carbonate/neutralizing tailing
alkaline wastes
or waste rock coats or cover
acid-forming material for
either aboveground disposal or
backfilling
Reactive Surface Coating
Coating tailings and/or waste
rock with reactive materials
such as organics to neutralize
acid and bind or precipitate
heavy metals
Chemical Addition
Adding lime or other
chemicals to neutralize acids

Applicability to Tintina BBC
Mine

Evaluated in another
Technical Memorandum

Planned for by Tintina at
closure (i.e., saturation of
backfill with ambient
groundwater), not practical
during operation

Applicable to tailings
treatment, does not apply to
underground mine surfaces
Applicable to tailings
treatment, does not apply to
underground mine surfaces

Use of organics to promote
biofilms evaluated in another
Technical Memorandum

Lime and other alkaline
materials would be a
component of the cemented
tailings backfill

Traditional and non-traditional surface coatings for sealing mined surfaces were evaluated in
literature studies and are summarized in the following table (Haug and Pauls 2001):
Method

Asphalt

Cementitious cover
Cement-stabilized coal fly ash
grout

Description

Production of asphalt in a
batch plant and application to
mined surfaces

Applicability to Tintina BBC
Mine

Can be used to limit oxidation,
is subject to degradation over
time, not practical for
underground mine
applications
Polypropylene fiber reinforced Planned use
shotcrete
Fly ash mixtures and
Planned use
geopolymers
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Method

Synthetic liners and covers

Bentonite modified soil
barriers
Mine Waste Tailings
Wax barriers

Description

Geomembranes, spray-on
membranes barriers, and
geosynthetic clay liners
Soil-bentonite mixtures,
polymer modified soil, and
polymer surfactants

Applicability to Tintina BBC
Mine

Spray on membrane barriers
can be effective in limiting
oxidation
Can be used to limit oxidation,
more appropriate for tailings
piles and ponds

Tailings and waste rock covers Planned use
Wax application to mined
Can be used to limit oxidation,
surfaces
are subject to degradation over
time, not practical for
underground mine
applications

Some of these materials are only appropriate for covers or containment and not appropriate for
surface treatments designed to mitigate acid formation. Prevention of acid formation requires the
coating to be impermeable to oxygen transfer and resistant to acid degradation. The results of the
evaluations showed that asphalt, wax, and spray-on membrane could be somewhat successful to
limit oxygen transfer and liners such as geosynthetic clay liners and soil; modified soil barriers
are only effective if they are maintained in a saturated state. Asphalts and waxes are subject to
degradation if exposed for extended periods of time. None of these would be appropriate for
sealing underground workings during operation to limit oxidation. The modification of fine
grained and waste rock with bentonite, fly ash, or other materials could provide a surface cover
that would limit oxygen transfer, be resistant to degradation, and provide structural support
(Haug and Pauls 2001). This is similar to the Tintina MOP planned use of cemented tailings.
Butler (2014) describes using waste rock/tailings and grouting to seal cracks and fractures, and
grout curtains to intercept groundwater flow paths. Additionally, flooding the mine workings
before oxidation occurs can help to establish an anaerobic environment (Butler 2014). A large
zinc-copper mine near Crandon, Wisconsin proposes to use grouting of underground mine
working and active treatment of contaminated groundwater (Leopold et al. 2001). All of these
methods except the grout curtains are in the Tintina MOP. Shotcrete could be produced that
exhibits characteristics of high strength, low permeability, and good homogeneity. If shotcrete
were to be applied over the top of rock surfaces, it would need to occur shortly after exposure. If
the rock surfaces have already oxidized, the sulfate could attack the shotcrete and deteriorate the
lining. Sulfate resistant cement could be used where sulfate attack is likely (Ma 2011).

CONCLUSIONS AND RECOMMENDATIONS
A technical review of the available sources compared to the MOP finds that most of the
commonly used methods to control inflow are planned for use by Tintina. Other methods may
have potential application but should only be considered if the control measures tested during the
operations phase are unsuccessful.
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Subject:

Black Butte Copper Project - Whether there is an advantage to requiring alternative water
treatment technologies rather than the proposed reverse osmosis treatment

BACKGROUND
Groundwater collected during the dewatering of the underground workings starting in year 2 of
construction through closure would be collected and treated in a water treatment system that
includes a dual pass Reverse Osmosis (RO) system. Approximately 60 percent of the
groundwater would be treated to non-degradation standards and discharged under the conditions
of a Montana Pollutant Discharge Elimination System (MPDES) permit through upland
underground infiltration galleries (UIGs) to shallow bedrock, or into an infiltration gallery
located in the Sheep Creek alluvial aquifer system. There are concerns with the ability of the
water treatment system to effectively treat the water in all phases of mine operation to nondegradation standards, particularly for nitrates, and the disposition of the large volume of waste
brine generated from the RO system.

CURRENT MOP
There are three phases of water management: Construction, Operation, and Closure. During
construction, no water would be treated in the first year, and an estimated 250 gallons per minute
(gpm) is anticipated in the second year. RO with pretreatment would be used to treat dewatering
flow. Pretreatment prior to RO for all three phases includes ferric chloride precipitation/
coagulation of metals and solids and settling, followed by multimedia and cartridge filtration.
The pretreatment and RO system treats the water to non-degradation standards. Following the
RO system, treated water would be discharged primarily to the alluvial UIG (if needed) under the
conditions of the MPDES permit. Treatment residuals would be stored in the Contact Water
Pond (CWP). RO blowdown (brine) would be further treated in a Vibratory Shear Enhanced
Process (VSEP) system to reduce its volume prior to storage in the brine cell or the CWP. The
VSEP is a membrane system that uses vibrational shear forces to reduce membrane fouling,
resulting in the ability to treat brine streams and recover water while reducing the brine volume
(Johnson 2002). Constituents of concern for treatment during the Construction phase include
arsenic, lead, strontium, thallium, total suspended solids (TSS), and nitrogen (nitrate, nitrite, etc.)
species. Nitrogen species that originate from blasting operations are predicted to be removed in
the RO system. An estimated 48.1 million gallons of RO blowdown would be generated during
the 2-year Mine Construction Phase and stored in the CWP brine cell or hauled offsite, if
necessary.

P A G E

2

Memorandum 7

DEQ Contract No. 118003

In the Operations phase, the treatment capacity would be increased to 588 gpm, with only 497
gpm treated with RO. The remaining water would be used in the Mill. During Operations, water
would be a mixture of underground, process, and contact water. Constituents of concern would
include pH, dissolved metals (antimony, arsenic, copper, lead, nickel, strontium, and thallium),
nitrogen species (nitrate, nitrite, and precursors), and TSS.
The VSEP would not be used during the Operations phase as there are multiple onsite disposal
options for the brine, and volume reduction is not needed. One brine disposal option is to pump
the brine to the Process Water Pond (PWP). A second option is to pump the brine to the mill
thickener. Both options would involve the incorporation of the brine into the cemented tailings
paste for permanent disposal.
In the Closure phase, the RO system would be used at full capacity (500 gpm) to produce water
to rinse the underground workings. RO blowdown would be volume reduced with the VSEP and
shipped offsite. Water treatment would have the same effluent goals of not exceeding the
Estimated Maximum Allowable Effluent Concentrations (EMAEC) throughout the three phases;
however, the influent quality would vary.
Tintina maintains that the anticipated nitrate concentration from the water treatment facility
would be below the groundwater non-degradation level. For the surface water alluvium (Little
Sheep Creek), the non-degradation criteria for Nitrate + Nitrite (as N) is 11.29 milligrams per
liter (mg/L), and Total Nitrogen at 0.61 mg/L. The predicted quality from the water treatment
facility is estimated for Nitrate + Nitrite (as N) at 0.22 mg/L and Total Nitrogen at 0.32 mg/L. If
these systems function as predicted, there should be no issues with meeting the non-degradation
standards.

EIS ENVIRONMENTAL ISSUES
The potential environmental impacts would be with the water treatment system not consistently
meeting non-degradation standards, particularly for nitrates and the disposition of the brine from
water treatment from Construction through the Closure phases.

TECHNICAL APPROACH
RO membranes have a pore size of less than 0.002 micron and are susceptible to fouling by
particulates, gas bubbles, and other fouling contaminants, requiring pretreatment of the influent
beforehand. Constituents found in mine dewatering than could cause problems with RO
membrane are iron salts, silica, calcium sulfate, and calcium carbonate (Chambers 2014). These
constituents can reach saturation and cause scaling due to precipitate solids on the membrane.
This causes reduced permeate flux and downtime of the treatment system to de-scale the
membranes. Removal of cations through softening is a common RO pretreatment to increase the
permeate recovery and reduce maintenance. Calcium, magnesium, and iron can be removed
through hydroxide or sulfide precipitation, softening, or ion exchange. Precipitation produces a
metal sludge that has to be disposed. Softeners and ion exchange processes require regeneration,
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which also produces a brine or concentrated waste that needs disposal. RO systems produce a
significant amount of concentrated blowdown or brine for disposal. The permeate recovery and
success of mine water treatment would depend on how well the pretreatment removes the scaling
(calcium, iron) constituents in the water (USEPA 2003).
RO is a technically feasible treatment to remove nitrates. Rejection rates for sodium chloride and
sodium nitrate can be as high as 98 percent and 93 percent, respectively (Jensen et al. 2012). RO
membranes theoretically can reject as much as 99.5 percent of all dissolved ions including
sodium, nitrate, and chloride (Dahm 2014).
While the most common application for RO is drinking and high-purity water treatment, RO has
been considered in mining operations. In a report on water management in mines across the
globe, RO was mostly used to desalinate sea water for mine operations. Only one mine – the
closed Homestake gold mine in South Dakota – used RO to treat mine seepage (ICMM 2012). A
large zinc-copper ore body near Crandon, Wisconsin, proposed to use RO and Evaporation for
treatment of contaminated groundwater from the mine before reusing the water in the mine
(Leopold et al. 2001).

ALTERNATIVE TECHNOLOGY
Other technologies considered for mining operations include ion exchange, electrodialysis, and
mechanical (vapor compression) evaporators.
Ion Exchange has been used in mining applications to remove heavy metals and other divalent
metal cations. Ion exchange resins for nitrate removal depend on the quality of the incoming
water. There are three types of ion exchange systems: anionic, cationic, and chelating ion.
Potable water influent can be treated for nitrate removal with strong base anion exchange and
weak base anion exchange (Jensen 2012). Anions or cations are removed with the resins,
producing treated water removed from the resin bed by regeneration with either acid or caustic.
Regeneration of ion exchange beds produces a waste stream that has to be disposed of.
Regeneration requires the storage of concentrated acids and bases and knowledgeable operators
(Chambers 2014). Ion Exchange is generally not feasible or cost effective for treating large
volumes of water as would be encountered in the Black Butte Copper Mine Project.
Electrodialysis uses direct electrical current across a stack of alternating cation and anion
selective membranes to collect either anions or cations. Electrodialysis Reversal (EDR) units
operate under lower pressures and are more tolerant of temperature and pH than RO. However,
like RO, EDR units are susceptible to calcium sulfate scaling if pretreatment is inadequate. EDR
treatment efficiency in removing dissolved ions does not compare favorably with RO. The
amount of water recovered is lower, and a waste brine solution is also produced for disposal
(Bowell 2004).
Mechanical vapor recompression evaporators can significantly reduce the waste brine volume;
however, they have high maintenance requirements and high capital and operating costs.
Mechanical and solar evaporation was considered by Tintina, but rejected based on inefficiency
and costs.
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The VSEP is a viable technology for volume reduction of the brine. It is not susceptible to
calcium sulfate scaling and is more cost effective than mechanical evaporation.

CONCLUSIONS AND RECOMMENDATIONS
In theory, RO can remove 90+ percent of dissolved ions, including nitrate. In reality, the influent
water quality and pretreatment determine the actual water recovery. The quality of the treated
water modeled by the membrane manufacturer predicts that the proposed RO treatment system
would produce water quality for injection below the non-degradation standards. However, the
presence of calcium sulfate in the mine water is expected to play a significant role in reducing
the water recovery rates and treatment efficiency. Selection and use of a calcium sulfate specific
antiscalant would mitigate the impact of calcium sulfate and improve water recovery. The ability
of the pretreatment would be critical to achieving the predicted quality of the RO treated water.
There are not many technically feasible and non-cost prohibitive methods to reduce water
treatment residuals. The VSEP system has been used for treatment of acid mine drainage and
appears to be an appropriate method of reducing brine. In conclusion, there are no better
alternatives to those proposed in the MOP for treating groundwater inflow and reducing brine
volumes.
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Technical Memorandum 8
To:

Montana Department of Environmental Quality
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Environmental Resources Management
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Subject:

Black Butte Copper Project - Analysis of the effectiveness of the proposed end of mine
flushing of the underground workings to remove oxidation products, including an
evaluation of the length of time needed to accomplish this procedure

INTRODUCTION
The basis for this technical memorandum is the Mine Operating Permit Application (Tintina
Montana, Inc. 2017) submitted to the Montana Department of Environment Quality on July 14,
2017. That document is referenced in the body of this memo as “MOP”, with the particular
section and page numbers as appropriate.

BACKGROUND
MINERAL SALT ACCUMULATION
Mineral salt accumulation is expected locally on access drift sills, backs, and ribs during the life
of mine. Some of the salts would be highly soluble and susceptible to migration into groundwater
upon inundation following mine closure.

FLUSH PROGRAM EXTENT
Humidity cell testing indicates that a three- to six-cycle flush program would be needed to wash
down salts (MOP Section 7.3.3.6, pp. 428-433). Locally, that could extend to ten cycles.
Conservatively, the duration of each cycle across the various zones would lead to a total program
length on the order of 1 year.

CURRENT MOP
PHASED RO PERMEATE FLUSHING
The Proponent proposes to flush underground access workings initially with unbuffered RO
permeate and subsequently with buffered RO permeate. The unbuffered RO permeate would
have a relatively elevated capacity to scavenge solutes, whereas the buffered RO permeate would
have a reduced capacity to scavenge solutes from bedrock (MOP Section 7.3.3.6, p. 428; Section
3DEQ [Response to Comments], p. 481).
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POST-RINSE GROUNDWATER INUNDATION
Following these rinse phases, groundwater inundation would occur, creating anoxic conditions
that are expected to result in groundwater characteristics meeting background conditions.

MONITORING AND REMEDIATION
Groundwater monitoring throughout the closure process would guide the rinsing and any
remediation procedures (MOP Section 4.3.2, pp. 381-383; Section 6, pp. 391-406; Section
7.3.3.5, pp. 421-428; Section 7.3.3.6, pp. 428-433; Section 7.3.3.9, p. 435). This has been
queried (Smith 2017), and the proposed MOP entails diligent and thorough background,
operational, and closure monitoring programs. It would be prudent to allow these state-of-the-art
investigations to shape and guide the closure and post-closure plans.

CONSTRUCTION ISSUES
EQUIPMENT DEPLOYMENT AND RINSE PROVISION
The Proponent is considering high-pressure washing of oxidation products and possibly
shotcreting exposed high sulfide zones to isolate and immobilize those oxidation products (MOP
Section 7.3.3.9, p. 435).
Typical shotcrete is not recommended as a chemical barrier over high sulfide zones. It is
relatively permeable and susceptible to sulfate attack.

SUMP STAGING TO RECOVER RINSATE
In addition to the proposed monitor wells (MOP Section 7.3.3.7, p. 434), staging sumps could be
appropriate to handle rinsate. It is appropriate to include the concept in the Environmental
Impact Statement (EIS), with specific details to be based on the developing conditions during
operational and closure monitoring.

EIS ENVIRONMENTAL ISSUES
COMPLIANCE WITH DEQ NON-DEGRADATION CRITERIA
Though the Humidity Cell Test (HCT) program was rigorous, it is appropriate to investigate
whether salt build-up on the access and development drift surfaces is an environmental liability
with respect to volume, concentration, potential dissolution, precipitation, or reaction to inert
compounds, travel times, and distances to potential beneficial use of impacted groundwater.
Those investigations are or can be part of the operational and closure water monitoring
programs.
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ADDITIONAL QUERIES
Increased Solute Loading
The question has been raised as to whether the greater surface area of broken rock, tailing, and
open drifts would result in greater solute loading (Jepson 2017). There would be a broken rind
around the access drifts, but the extent would be remarkably minimized with controlled blasting
techniques and in any event is expected to be no more than a drift radius. Blasting breaks
preferentially follow pre-existing fractures, and energy outside the individual blast pattern
perimeter would tend to open those rather than introduce new fractures. Pre-splitting or
smoothing the shots could virtually eliminate fracturing outside the blast pattern (Langefors and
Kihlström 1963). Those techniques or their corollaries – in common use since the 1950s – are
typical for permanent drill and blast openings in mining as well as virtually all drill and blast
civil infrastructure openings.
The cemented tailing would present little internal surface area. With the overhand mining
method, the superjacent fill would be poured directly on the hardened subjacent fill, and there
would be no significant gaps between levels. The only air gap would be approximately 1.5 feet
on the final level, and that could be readily filled with expansive grout or other media suitable for
that application. Thus, the pre-mining naturally fractured rock would be replaced by a relatively
tight and massive cemented formation.
It is reasonable to expect that the presented drift surface area would be similar to the pre-mining
fracture surface area in the same volume. It could be less, depending on original local fracture
frequency.
With these tailings and geology properties and prudent mining, no significant increase in surface
area is expected. The essential change would be in exposure to atmosphere, which is proposed to
be handled by the multiple flushing cycles.

Flushing Effectiveness
Questions have been raised as to whether oxidation products in fractures, voids between paste
backfill and stope backs, and/or within the paste backfill would be effectively flushed out by the
proposed rinsing (Jepson 2017). Will they continue to dissolve and bleed out slowly into the
groundwater flow paths after active mining ceases, resulting in greater loading rates to the
groundwater system than under the pre-mining condition?
Means for field evaluation of flushing effectiveness could be conducted during development and
mining, with reasonable time to consider modifications to the closure procedures if needed. The
field testing, which can begin relatively early in the mine life, would confirm whether the HCT
results of “no significant salt loading” remain valid guidelines.
The post-mining anoxic conditions would significantly reduce or halt the tendency for producing
additional salts. The relatively lower permeability of the cemented tailings (MOP Section 2.2.5,
pp. 56-61; Table 2-13, p. 60) and low-permeability construction concrete would result in
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groundwater flow diverting around these structures; therefore, they are not expected to
significantly contribute to salt loading of the groundwater.

Non-Degradation Compliance
Questions have been raised as to whether groundwater or surface water non-degradation criteria
would be exceeded at some point post-closure (Jepson 2017).
The operational monitoring programs (MOP Section 6.3.1, pp. 391-398; Section 6.3.2, pp. 398399) would provide years of data, providing opportunities for understanding trends and
predicting behavior. The mining and milling processes are designed to prevent exceedances, and
the background and operational monitoring are designed to assist in predicting exceedances.
Though testing to date indicates there would be no exceedances post closure, the post-operational
closure monitoring for water quality (MOP Section 6.4.2, p. 405)
… will occur until such time as the mine is certified as fully reclaimed and
all bonding release milestones are met, or as determined in the postoperational monitoring program to be developed in conjunction with DEQ.

Nitrogen Flooding
A question has been raised as to whether nitrogen flooding would be suitable control for
oxidation on the surfaces of underground openings. The procedure presented (Brown 2017) is:
At closure, after the plugs are in… starting at the lowest level, flood the
workings with low pressure N2 gas to displace oxygen/air moisture and
limit oxidation. As that is being done, control fill with polished water.
Once the lowest area is full, move on to the next higher. N2/polished
water injection and monitoring wells would have to be installed in each,
but the wells could be used for water monitoring post closure.
At first pass, this procedure does not eliminate the rinsing or flushing but is an additional action
to supplant or augment the eventual groundwater inundation. An initial consideration is the
suitability of the rock for gas flooding. Would gas seepage into the rock occur simply due to
concentration gradient? Would that reduce or increase gas flooding efficiency? Would
pressurization be needed to maintain efficiency?
Some of the wells for N2 and polished water injection would be close to and perhaps east of
Sheep Creek in order to reach the lower ore zone and its access drifts. In order to intercept mine
openings (16 feet wide at approximate depths from 300 to 1,300 feet), directional drilling would
be necessary for both the lower and upper workings, as well as the ramp between them and on
toward the portal. Though technically feasible, that adds considerable cost and constraints to the
drilling. As injection wells with the attendant tankers and pump rigs, the drill sites would be
larger than typical mineral exploration or water monitoring pads.
Nitrogen gas is handled in many industrial settings, even in bulk quantities. Historically, the use
of nitrogen gas in the mining industry has been for extinguishing coal mine fires. However, even
the fire retarding potential of flooding coal mines with nitrogen gas has not advanced beyond the
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research phase (Trevits 2009). Safety, skill, and experience may not easily be found for nitrogen
flooding. Some of the uncertainties center on the quantity of nitrogen needed, whether onsite
production would be beneficial to the use of delivered cryogenic nitrogen, how well the mine is
sealed to prevent the escape of the nitrogen and influx of other gases, and the timing.
Nitrogen flooding entails installing all plugs and then drilling/injecting. The Proponent proposed
that flushing is done sequentially before the plug construction, with the plugs subsequently
contributing to the desired and natural anoxic condition. If the nitrogen is applied following
flushing, would it in fact contribute to resolving salt generation and infiltration into
groundwater? If flushing is not done before the nitrogen and polished water addition, would
those alone achieve salt removal? Since the nitrogen program would be monitored only by
remote means (drill holes), could the salt removal be verified?
Would sequential flushing be significantly more efficient than nitrogen flooding simply based on
the plug construction timeline? As a very effective asphyxiant, it is not prudent to plan on
nitrogen flooding with personnel in the mine, even with plugs above the nitrogen and below the
personnel. The use of nitrogen in this application would have to be very reliably engineered to
supplant the proposed closure flushing program. The RO permeate closure flushing is
comparatively very benign from the perspective of personnel safety.

TECHNICAL APPROACH
CONFIRMATION THAT RINSING IS EFFECTIVE
Rinsate Infiltration
The drifts are not impermeable vessels; they are openings excavated in naturally fractured rock.
Whether high pressure washing or inundation is used, what amount of rinsate would infiltrate
into the back, ribs, and sill, and escape recovery? With high pressure washing, the rinsate would
run to and over the sill to final collection. With inundation, the rinsate would stand or pond on
the sill, against the ribs, and then against the back. Would infiltration significantly diminish the
effectiveness of rinsing by seeping into the surrounding rock? Could infiltration be monitored
and evaluated during the operational testing and design of the rinse procedures?

Rinsate Volume versus Inundation/Groundwater Volume
The predicted duration of rinsing cycles (MOP Section 7.3.3.7, p. 434) is a state of the art
hydrological analysis. As queried above, could infiltration be monitored and evaluated during the
operational testing and design of the rinse procedures? This could refine the model analysis and
provide field scale guidance in designing rinse procedures.

Local versus Extensive Flushing
There is a reasonable expectation that surface oxidation would be localized to high-sulfur zones
within the rock formations. The investigations during mine operations should include evaluating
local versus extensive flushing aspects of the proposed rinsing program.
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Salt Generation Time versus Salt Dissolution Time
When operational field testing can begin, it would be appropriate to investigate the efficacy of
pressure washing versus inundation. An aspect of that could be the salt generation rate, which
may resume or continue between high pressure wash cycles. That phenomenon could indicate
that inundation is the most appropriate rinsing technique, or a combination of local pressure
washing followed by inundation for subsequent rinses.

Implementation Cost
The implementation cost of closure flushing has been questioned (Freshman 2017). The
Proponent is asked to provide that support. If appropriate, costs can be developed by the
technical memo author(s) or other third party in either cursory or detailed analysis based on
heads, volumes, equipment, and personnel. Conceptually, flushing as proposed appears to be a
relatively low-cost approach. Apart from the hydrologic plugs, the essential material handled is
water, which already is part of the process stream.

Implementation Duration
The duration of closure flushing has been questioned (Jepson 2017). The most conservative
estimate (MOP Section 7.3.3.7, p. 434) is between 12 and 13 months. Post-closure monitoring
would continue after the flushing program (MOP Section 6.4.2, p. 405).

MINIMIZE/ELIMINATE SALT GENERATION
Since the generation of the mineral salts is expected to be related to oxidation, eliminating or
minimizing exposure of susceptible high sulfur zones to the mine air flow should be considered.
An additional aspect of operational testing could be to investigate whether preventive fillings or
coverings could effectively minimize or eliminate salt generation. In various mining, tunneling,
and infrastructure settings, these have been used to good effect for controlling gas, vapor, and
water inflow. Using them as a low-pressure airflow barrier can readily be investigated.
Below are common items in underground construction and can be used separately or in
combination, dependent on the specific application.

Grout Injection
Grout rings have a long and successful history in control of water and weak ground. In a highsulfur zone, they could be used to flood and encapsulate that rock within a distance of several
meters from the opening surface – sill, ribs, and back. If done with or soon after initial
excavation, grout rings might eliminate much of the potential salt generation. Injected grout
typically is packed or staged to prevent blowouts to the collar (surface). In this application, it
would be appropriate to follow the grouting with concrete or shotcrete to seal the opening
surface.
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Concrete
Alternatively, concrete lining could be formed and poured to a sufficient thickness to retard or
eliminate salt generation. Admixes to reduce permeability are recommended for this application.
A concrete lining would entail sub-excavation of the entire drift perimeter to establish the lining
without encroaching on the drift cross-section. The sill must be taken deep enough to form and
armor a running surface, which would withstand the mine vehicular traffic.
Constructing a concrete lining over grout rings could provide substantial reduction in the
potential to oxidize high sulfur ground.

Shotcrete
Shotcrete has a long history in underground mining and construction for mechanical support of
soil and rock. If admixtures to minimize permeability are used and applied thickly enough
(typically in multiple passes), it can retard passage of liquids and gases. Shotcrete is aerated in
application and typically is not an effective barrier to liquid or gases.
Shotcrete typically is of lesser utility on the sill of active drifts, as most configurations are not
designed for vehicle traffic.

Sprayable Membranes
Synthetic sprayable membranes have applications as atmospheric and liquid barriers. In a mine
setting, they typically are protected with either shotcrete or concrete. Across the sill, concrete is
more appropriate for protecting against vehicular traffic. Conceptually, these membranes are a
spray application of moisture/vapor/gas barriers used in conventional construction.

Rock Dusting
Rock dusting with limestone and/or lime could be investigated as a preliminary control measure
in neutralizing the sulfur reactions, which initiate on exposure to the air. Though mine water
treatment is common in plant settings (Geldenhuys et al. 2003), the drift setting with dry
application could warrant consideration as the mine development were to proceed.
Rock dust is envisioned as an immediate application upon exposure of a high sulfur zone. Even
if repetitive applications would be needed, it is a field scale investigation that may diminish
formation of deleterious compounds but which would not preclude or impede adoption of closure
flushing.

CONCLUSIONS AND RECOMMENDATIONS
CLOSURE FLUSHING OF ACCESS AND ANCILLARY OPENINGS
The hydrologic and geochemical analyses to date indicate that flushing the salt out of access and
ancillary openings is a feasible and appropriate method of reaching groundwater discharge
compliance.
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Salt-laden rinsate infiltration should be analyzed in detail prior to commitment to closure
flushing as the primary control for achieving post-closure water quality.

SHOTCRETE ALONE IS NOT RECOMMENDED
Shotcrete alone is suggested by the proponent (MOP Section 7.3.3.9, p. 435). Shotcrete alone is
not recommended as a chemical barrier over high sulfide zones. Even vulcanized shotcrete can
be susceptible to sulfate attack, losing adhesion to the rock surface and subsequently cracking or
spalling.

MINIMIZE/ELIMINATE SALT GENERATION
The Proponent is asked to evaluate whether isolating potential salt generation zones is feasible
and would eliminate their impact on groundwater discharge. Those evaluations could commence
during the development and proceed through the operational phases, with the object of
determining whether salt generation could be minimized or prevented during the life of mine,
thus eliminating the need for or reducing the extent of closure flushing.
Various techniques are discussed above.

CEMENTED TAILINGS BACKFILL OF ACCESS OPENINGS
The proponent is asked to evaluate or confirm evaluation of the suitability of flushing as opposed
to select plugs of salt zones or complete cemented tailings fill of access and ancillary openings.
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APPENDIX I
Baseline Surface Water Quality

Table 1 Water Quality Summary Statistics, SW-1
Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Human
Parameters
Units
Aquatic Life
Health
Standard,
Standard,
Chronic
Surface
Water
Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
4
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
0.0056
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
0.01
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
1
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
0.004
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
0.005
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
0.1
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
1.3
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
0.015
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
0.00005
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
0.1
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
0.05
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
0.1
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
4
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
0.00024
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
0.03
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
7.4
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

No. Samples

No.
Detects

Min.

Max.

Mean

25% PCLT

50% PCLT

75% PCLT

SD.

46
55
65
66
66
66

46
55
65
66
66
66

0.5
8.8
5.3
176
-1.0
3.9

13.3
613
8.7
363
15.5
15.0

1.5
72.2
7.9
284
5.0
11.1

0.8
19.8
7.8
239
0.1
10.1

1.0
40.3
8.1
304
4.1
10.8

1.6
103
8.3
321
9.1
12.3

1.8
92.6
0.7
54.2
4.9
1.9

70
64

70
26

104
<4

227
50.0

165
10.3

147
4.0

175
9.5

186
10.3

28.6
9.1

70
7
7
70
70
70
69
70
70
70
70

70
7
5
69
20
70
68
70
70
65
70

87.0
110
<1
<1
<0.1
2.0
<7
22.0
6.0
<1
1.0

200
220
11.0
5.0
0.2
18.0
199
55.0
15.0
3.0
3.0

150
167
6.1
1.5
0.1
5.2
146
41.3
10.9
1.1
2.2

130
125
2.5
1.0
0.1
4.0
114
34.3
9.0
1.0
2.0

160
190
8.0
1.0
0.1
5.0
162
45.5
12.0
1.0
2.0

170
200
9.0
2.0
0.1
6.3
173
48.0
13.0
1.0
2.0

32.4
46.1
4.1
0.7
0.01
2.2
37.1
9.1
2.5
0.5
0.4

70
12
43
53

31
5
36
49

<0.01
<0.5
<0.003
<0.003

0.2
4.5
1.1
0.09

0.03
1.5
0.2
0.02

0.01
0.5
0.08
0.01

0.01
0.5
0.1
0.01

0.03
2.5
0.2
0.02

0.04
1.4
0.2
0.02

70
8
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70
4
70

33
8
0
0
0
11
4
70
0
0
0
5
0
3
0
0
0
10
1
70
0
21
4
70
0
17
0
0
0
15
0
0
0
0
3
65
0
0
3
9
0
27

<0.009
0.06
<0.003
<0.0005
<0.003
<0.001
0.08
0.08
<0.001
<0.0008
<0.00008
<0.00003
<0.001
<0.001
<0.01
<0.005
<0.001
<0.001
<0.03
0.1
<0.0005
<0.0003
0.006
0.009
<0.00001
<0.000005
<0.005
<0.001
<0.01
<0.001
<0.001
<0.0002
<0.0005
<0.0002
<0.1
<0.0779
<0.0002
<0.0002
<0.0003
<0.0003
<0.01
<0.002

0.3
2.1
0.003
0.005
0.003
0.003
0.1
0.1
0.001
0.001
0.00008
0.0002
0.001
0.01
0.01
0.01
0.001
0.008
0.04
1.9
0.0005
0.002
0.009
0.08
0.00001
0.00002
0.005
0.005
0.01
0.01
0.001
0.001
0.0005
0.0005
0.1
0.1
0.00020
0.0002
0.0004
0.008
0.01
0.01

0.06
0.6
0.003
0.0009
0.003
0.001
0.1
0.1
0.001
0.0008
0.00008
0.00004
0.001
0.009
0.01
0.01
0.001
0.002
0.03
0.4
0.0005
0.0004
0.007
0.02
0.00001
0.000007
0.005
0.002
0.01
0.002
0.001
0.0003
0.0005
0.0003
0.1
0.1
0.00020
0.0002
0.0003
0.006
0.01
0.004

0.009
0.10
0.003
0.0005
0.003
0.001
0.09
0.1
0.00
0.0008
0.00008
0.00003
0.001
0.01
0.01
0.01
0.001
0.002
0.03
0.2
0.0005
0.0003
0.006
0.01
0.00001
0.000005
0.005
0.002
0.01
0.001
0.001
0.0002
0.0005
0.0002
0.1
0.1
0.00020
0.0002
0.0003
0.008
0.01
0.002

0.01
0.1
0.003
0.0005
0.003
0.001
0.09
0.1
0.001
0.0008
0.00008
0.00003
0.001
0.010
0.010
0.010
0.001
0.002
0.03
0.2
0.0005
0.0003
0.007
0.02
0.00001
0.000005
0.005
0.002
0.01
0.001
0.001
0.0002
0.0005
0.0002
0.1
0.1
0.00020
0.0002
0.0003
0.008
0.01
0.002

0.06
0.9
0.003
0.0005
0.003
0.001
0.1
0.1
0.001
0.0008
0.00008
0.00003
0.001
0.010
0.010
0.010
0.001
0.002
0.03
0.6
0.0005
0.0005
0.008
0.02
0.00001
0.000006
0.005
0.002
0.01
0.002
0.001
0.0002
0.0005
0.0002
0.1
0.1
0.00020
0.0002
0.0003
0.008
0.01
0.005

0.09
0.9
0
0.0009
0
0.0006
0.01
0.010
0
0.00006
0
0.00003
0
0.003
0
0.001
0
0.0008
0.005
0.4
0
0.0002
0.002
0.01
0
0.000004
0
0.001
0
0.003
0
0.0003
0
0.0001
0
0.02
0
0
0.00005
0.003
0
0.003

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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Table 2 Water Quality Summary Statistics, SW-2

Parameters

Units

Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Aquatic Life
Standard,
Chronic

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

No. Samples

No.
Detects

Min.

Max.

Mean

25% PCLT

38
42
64
66
66
66

38
42
64
66
66
66

0.2
4.0
6.5
156
-1.0
6.35

1.7
250
8.7
388
15.8
16.2

0.8
52.1
7.9
279
4.9
11.1

0.5
13.8
7.7
236
0.003
9.94

0.8
29.9
8.1
295
3.3
10.8

1.2
93.4
8.3
322
9.9
12.1

0.4
52.5
0.5
55.0
5.1
1.8

72
67

72
19

112
<4

225
105

168
10.6

160
4.0

175
10.0

186
10.0

26.7
13.6

72
9
9
72
72
72
71
72
72
72
72

72
9
8
71
1
72
70
72
72
67
72

80.0
98.0
<1
<1
<0.1
2.0
<7
21.0
5.0
<1
1.0

200
220
11.0
5.0
0.4
9.0
202
58.0
15.0
2.0
3.0

155
178
7.2
1.4
0.1
4.9
151
43.5
11.0
1.0
2.0

140
140
6.0
1.0
0.1
4.0
131
37.8
9.8
1.0
2.0

160
200
7.0
1.0
0.1
4.8
159
46.0
12.0
1.0
2.0

173
210
11.0
2.0
0.1
6.0
173
49.3
12.0
1.0
2.0

28.7
43.1
3.4
0.7
0.04
1.5
34.7
8.4
2.2
0.1
0.3

72
14
41
54

34
5
35
46

<0.01
<0.5
<0.003
<0.003

0.1
3.6
1.4
0.2

0.03
1.4
0.2
0.02

0.01
0.5
0.06
0.01

0.01
0.5
0.09
0.01

0.05
2.4
0.2
0.02

0.04
1.3
0.3
0.03

72
8
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72
6
72

32
8
0
0
0
1
6
72
0
0
0
5
0
1
0
0
0
6
3
72
0
16
4
72
0
11
0
0
0
13
0
0
0
0
4
69
0
0
3
8
0
22

<0.009
0.0500
<0.003
<0.0005
<0.003
<0.001
0.0770
0.0700
<0.001
<0.0008
<0.00008
<0.00003
<0.001
<0.001
<0.01
<0.005
<0.001
<0.001
<0.03
0.0900
<0.0005
<0.0003
<0.005
0.00600
<0.00001
<0.000005
<0.005
<0.001
<0.01
<0.001
<0.001
<0.0002
<0.0005
<0.0002
<0.1
<0.0818
<0.0002
<0.0002
<0.0003
<0.0003
<0.01
<0.002

0.4
2.7
0.003
0.005
0.003
0.003
0.1
0.1
0.001
0.001
0.00008
0.00008
0.001
0.01
0.01
0.01
0.001
0.004
0.04
2.5
0.0005
0.002
0.01
0.1
0.00001
0.00006
0.005
0.005
0.01
0.01
0.001
0.001
0.0005
0.0005
0.1
0.2
0.00020
0.0002
0.0004
0.008
0.01
0.01

0.04
0.5
0.003
0.0008
0.003
0.001
0.09
0.09
0.001
0.0008
0.00008
0.00004
0.001
0.008
0.01
0.010
0.001
0.002
0.03
0.3
0.0005
0.0004
0.008
0.01
0.00001
0.000007
0.005
0.002
0.01
0.002
0.001
0.0003
0.0005
0.0002
0.1
0.1
0.00020
0.0002
0.0003
0.006
0.01
0.004

0.009
0.07
0.003
0.0005
0.003
0.001
0.08
0.09
0.001
0.0008
0.00008
0.00003
0.001
0.01
0.01
0.01
0.001
0.002
0.03
0.1
0.0005
0.0003
0.005
0.008
0.00001
0.000005
0.005
0.002
0.01
0.001
0.001
0.0002
0.0005
0.0002
0.1
0.1
0.00020
0.0002
0.0003
0.008
0.01
0.002

0.01
0.1
0.003
0.0005
0.003
0.001
0.08
0.09
0.001
0.0008
0.00008
0.00003
0.001
0.01
0.01
0.01
0.001
0.002
0.03
0.2
0.0005
0.0003
0.007
0.01
0.00001
0.000005
0.005
0.002
0.01
0.001
0.001
0.0002
0.0005
0.0002
0.1
0.1
0.00020
0.0002
0.0003
0.008
0.01
0.002

0.05
0.4
0.003
0.0005
0.003
0.001
0.09
0.1
0.001
0.0008
0.00008
0.00003
0.001
0.01
0.01
0.01
0.001
0.002
0.04
0.3
0.0005
0.0004
0.008
0.01
0.00001
0.000005
0.005
0.002
0.01
0.001
0.001
0.0002
0.0005
0.0002
0.1
0.1
0.00020
0.0002
0.0003
0.008
0.01
0.005

0.07
0.9
0.0
0.0009
0.0
0.0006
0.01
0.01
0.0
0.00006
0.0
0.00002
0.0
0.003
0.0
0.001
0.0
0.0004
0.005
0.4
0.0
0.0002
0.003
0.01
0.0
0.000006
0.0
0.001
0.0
0.003
0.0
0.0003
0.0
0.0001
0.0
0.02
0.0
0.0
0.00004
0.003
0.0
0.003

Human Health
Standard,
Surface Water

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

50% PCLT 75% PCLT

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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Table 3 Water Quality Summary Statistics, SW-3
Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Parameters

Units

Aquatic Life Human Health
Standard,
Standard,
Chronic
Surface Water

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

No. Samples No. Detects

Min.

Max.

Mean

25% PCLT 50% PCLT 75% PCLT

SD.

15
21
25
25
24
25

15
21
25
25
24
25

0.1
0.03
7.9
269
0.01
6.0

1.0
4.9
8.7
408
14.5
13.4

0.5
0.4
8.3
373
7.8
10.2

0.4
0.08
8.2
363
2.2
9.4

0.5
0.1
8.3
383
9.4
10.0

0.6
0.3
8.4
393
12.1
11.0

0.2
1.0
0.2
35.7
5.0
1.7

28
25

28
10

152
<4

235
14

214
7.9

209
5.0

215
10.0

224
10.0

16.3
3.1

28
7
7
28
28
28
27
28
28
28
28

28
7
7
26
28
28
27
28
28
25
28

150
180
2.0
<1
0.1
5.0
139
31.0
15.0
<1
2.00

210
240
9.0
2.0
0.2
24.0
225
50.0
25.0
2.0
2.0

197
224
7.0
1.4
0.2
15.3
206
45.6
22.3
1.0
2.0

190
225
6.5
1.0
0.2
12.0
201
45.0
21.0
1.0
2.0

200
230
8.0
1.0
0.2
15.0
213
46.0
23.0
1.0
2.0

200
235
8.5
2.0
0.2
18.3
219
48.0
24.0
1.0
2.0

12.5
20.7
2.4
0.5
0.03
5.0
19.5
4.14
2.25
0.2
0

28
4
12
16

25
1
11
15

<0.01
<0.5
<0.04
<0.004

0.1
2.2
0.2
0.04

0.05
0.9
0.1
0.01

0.04
0.5
0.1
0.01

0.05
0.5
0.1
0.01

0.06
0.9
0.2
0.02

0.03
0.9
0.06
0.007

28
6
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28

3
5
0
0
0
0
5
28
0
0
0
0
0
0
0
0
0
5
0
28
0
16
0
11
1
2
0
0
0
0
0
5
0
0
0
25
0
3
5
9
0
15

<0.009
<0.03
<0.003
<0.0005
<0.003
<0.001
0.1
0.1
<0.001
<0.0008
<0.00008
<0.00003
<0.001
<0.001
<0.01
<0.005
<0.001
<0.001
<0.03
0.0400
<0.0005
<0.0003
<0.005
<0.005
<0.00001
<0.000005
<0.005
<0.001
<0.01
<0.001
<0.001
<0.0002
<0.0005
<0.0002
<0.1
<0.0838
<0.0002
<0.0002
0.00050
<0.0005
<0.01
<0.002

0.07
0.7
0.003
0.005
0.003
0.003
0.1
0.2
0.001
0.001
0.00008
0.00008
0.001
0.01
0.01
0.01
0.001
0.003
0.03
1.1
0.0005
0.003
0.005
0.2
0.00001
0.00001
0.005
0.005
0.01
0.01
0.001
0.001
0.0005
0.0005
0.1
0.1
0.00020
0.0004
0.0006
0.008
0.01
0.03

0.02
0.3
0.003
0.001
0.003
0.001
0.1
0.1
0.001
0.0008
0.00008
0.00004
0.001
0.008
0.01
0.01
0.001
0.002
0.03
0.2
0.0005
0.0007
0.005
0.01
0.00001
0.000006
0.005
0.003
0.01
0.003
0.001
0.0004
0.0005
0.0003
0.1
0.1
0.00020
0.0002
0.0005
0.006
0.01
0.006

0.009
0.1
0.003
0.0005
0.003
0.001
0.1
0.1
0.001
0.0008
0.00008
0.00003
0.001
0.004
0.01
0.01
0.001
0.002
0.03
0.09
0.0005
0.0003
0.005
0.005
0.00001
0.000005
0.005
0.002
0.01
0.001
0.001
0.0002
0.0005
0.0002
0.1
0.1
0.00020
0.0002
0.0005
0.00070
0.01
0.002

0.009
0.2
0.003
0.0005
0.003
0.001
0.1
0.2
0.001
0.0008
0.00008
0.00003
0.001
0.01
0.01
0.01
0.001
0.002
0.03
0.2
0.0005
0.0004
0.005
0.005
0.00001
0.000005
0.005
0.002
0.01
0.001
0.001
0.0002
0.0005
0.0002
0.1
0.1
0.00020
0.0002
0.0005
0.008
0.01
0.003

0.01
0.6
0.003
0.003
0.003
0.001
0.1
0.2
0.001
0.0008
0.00008
0.00003
0.001
0.01
0.01
0.01
0.001
0.002
0.03
0.2
0.0005
0.0006
0.005
0.007
0.00001
0.000005
0.005
0.003
0.01
0.001
0.001
0.0006
0.0005
0.0005
0.1
0.1
0.00020
0.0002
0.0006
0.008
0.01
0.009

0.01
0.3
0
0.001
0
0.0008
0.01
0.01
0
0.00008
0
0.00002
0
0.004
0
0.0009
0
0.0004
0
0.2
0
0.0007
0
0.04
0.0
0.000002
0
0.001
0
0.004
0
0.0003
0
0.0001
0
0.00914
0
0.00004
0.00005
0.004
0
0.006

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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Table 4 Water Quality Summary Statistics, SW-4

Parameters

Units

Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Aquatic Life Human Health
Standard,
Standard,
Chronic
Surface Water

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

No. Samples

No.
Detects

Min.

Max.

Mean

4
23
26
26
26
26

4
23
26
26
26
26

0.3
0.004
7.5
237
0.08
5.4

2.0
2.0
8.7
390
15.0
13.7

1.5
0.2
8.0
351
7.4
9.6

25% PCLT 50% PCLT 75% PCLT

1.4
0.01
7.9
343
1.5
8.5

1.9
0.03
8.0
359
9.0
9.6

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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2.0
0.2
8.2
374
12.5
10.7

SD.

0.8
0.4
0.3
33.5
5.3
1.9

Table 5 Water Quality Summary Statistics, SW-5

Parameters

Units

Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Human
Aquatic Life
Health
Standard,
Standard,
Chronic
Surface
Water

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

No.
Samples

No.
Detects

Min.

Max.

Mean

1
5
5
5
5
5

1
5
5
5
5
5

0.9
0.4
7.3
49.0
0.29
8.5

0.9
4.7
8.2
60.0
12.1
14.0

0.9
1.4
7.6
52.8
6.0
10.6

0.9
0.5
7.5
50.0
2.9
9.4

0.9
0.7
7.5
50.0
6.9
9.7

0.9
0.8
7.6
55.0
7.8
11.4

NA
1.9
0.3
4.7
4.6
2.2

5
4

5
2

66.0
<10

123
107

90.2
38.0

74.0
10.0

86.0
17.5

102
45.5

22.8
46.5

5
2
2
5
5
5
5
5
5
5
5

5
2
0
0
0
3
5
5
5
5
5

24.0
32.0
<1
<1
<0.1
<1
19.0
6.0
1.0
1.0
1.0

27.0
33.0
1.0
1.0
0.1
2.0
26.0
7.0
2.0
2.0
1.0

25.8
32.5
1.0
1.0
0.1
1.3
24.6
6.8
1.8
1.6
1.0

25.0
32.3
1.0
1.0
0.1
1.0
26.0
7.0
2.0
1.0
1.0

26.0
32.5
1.0
1.0
0.1
1.0
26.0
7.0
2.0
2.0
1.0

27.0
32.8
1.0
1.0
0.1
1.5
26.0
7.0
2.0
2.0
1.0

1.3
0.7
0.0
0.0
0.0
0.4
3.1
0.4
0.4
0.5
0

5
1
1
2

4
1
1
2

<0.01
0.7
1.20
0.04

0.2
0.7
1.2
0.2

0.06
0.7
1.2
0.1

0.01
0.7
1.2
0.1

0.04
0.7
1.2
0.1

0.06
0.7
1.2
0.1

0.08
NA
NA
0.1

5
2
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5
1
5

5
2
0
0
0
3
1
5
0
0
0
1
0
1
0
0
1
5
1
5
0
3
1
5
1
4
0
0
0
3
0
2
0
0
0
3
0
0
0
0
0
4

0.2
0.7
<0.003
<0.0005
<0.003
0.001
0.2
0.2
<0.001
<0.0008
<0.00008
<0.00003
<0.001
<0.001
<0.01
0.01
0.002
0.003
0.2
0.5
<0.0005
<0.0005
0.019
0.011
0.00001
<0.0000062
<0.005
<0.002
<0.01
<0.003
<0.001
<0.0002
<0.0005
<0.0002
<0.1
<0.028
<0.0002
<0.0002
<0.0003
<0.0003
<0.01
<0.007

3.1
1.0
0.003
0.003
0.003
0.004
0.2
0.3
0.001
0.001
0.00008
0.0002
0.001
0.01
0.01
0.01
0.002
0.009
0.2
6.0
0.0005
0.005
0.02
0.2
0.00001
0.00002
0.005
0.005
0.01
0.01
0.001
0.001
0.0005
0.0005
0.1
0.1
0.0002
0.00020
0.0003
0.008
0.01
0.03

1.3
0.8
0.003
0.002
0.003
0.003
0.2
0.2
0.001
0.0009
0.00008
0.00008
0.001
0.006
0.01
0.01
0.002
0.004
0.2
2.1
0.0005
0.001
0.02
0.05
0.00001
0.00001
0.005
0.003
0.01
0.007
0.001
0.0006
0.0005
0.0003
0.1
0.06
0.0002
0.00020
0.0003
0.003
0.01
0.01

0.4
0.8
0.003
0.001
0.003
0.002
0.2
0.2
0.001
0.0008
0.00008
0.00003
0.001
0.001
0.01
0.01
0.002
0.003
0.2
0.7
0.0005
0.0005
0.02
0.01
0.00001
0.00001
0.005
0.002
0.01
0.004
0.001
0.0002
0.0005
0.0002
0.1
0.03
0.0002
0.00020
0.0003
0.0003
0.01
0.01

0.7
0.8
0.003
0.001
0.003
0.003
0.2
0.2
0.001
0.0008
0.00008
0.00008
0.001
0.01
0.01
0.01
0.002
0.003
0.2
1.4
0.0005
0.0005
0.02
0.01
0.00001
0.00001
0.005
0.002
0.01
0.008
0.001
0.0004
0.0005
0.0002
0.1
0.03
0.0002
0.00020
0.0003
0.0003
0.01
0.01

2.1
0.8
0.003
0.003
0.003
0.003
0.2
0.2
0.001
0.001
0.00008
0.00008
0.001
0.01
0.01
0.01
0.002
0.004
0.2
1.9
0.0005
0.0007
0.02
0.037
0.00001
0.00001
0.005
0.005
0.01
0.01
0.001
0.001
0.0005
0.0005
0.1
0.1
0.0002
0.00020
0.0003
0.008
0.01
0.02

1.2
0.2
NA
0.001
NA
0.001
NA
0.08
NA
0.0001
NA
0.00007
NA
0.005
NA
0.0
NA
0.003
NA
2.257
NA
0.002
NA
0.066
NA
0.00001
NA
0.002
NA
0.003
NA
0.0004
NA
0.0002
NA
0.04
NA
0.0
NA
0.004
NA
0.010

25% PCLT 50% PCLT 75% PCLT

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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SD.

Table 6 Water Quality Summary Statistics, SW-6

Parameters

Units

Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Human
Aquatic Life
Health
Standard,
Standard,
Chronic
Surface
Water

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

No.
Samples

No.
Detects

Min.

Max.

Mean

1
23
27
27
27
27

1
23
27
27
27
27

0.9
0.04
6.7
249
-0.03
5.8

0.9
4.1
8.7
433
18.3
14.2

0.9
0.4
8.0
387
7.7
9.7

0.9
0.1
8.0
371
1.5
8.5

0.9
0.2
8.1
393
6.8
9.9

0.9
0.2
8.2
411
13.1
11.0

NA
0.8
0.4
36.1
6.1
1.9

28
23

28
16

162
<4

254
107

222
20.0

216
10.0

221
10.0

233
19.0

18.4
26.7

28
7
7
28
28
28
28
28
28
28
28

28
7
7
8
26
28
28
28
28
14
28

140
220
4.0
<1
<0.1
6.0
119
28.0
12.0
<1
2.0

240
260
13.0
2.0
0.2
34.0
239
54.0
26.0
3.0
3.0

213
246
9.1
1.0
0.16
11.5
212
49.3
21.6
1.1
2.9

208
245
7.0
1.0
0.1
8.8
211
49.0
21.0
1.0
3.0

220
250
9.0
1.0
0.2
9.5
216
50.0
22.0
1.0
3.0

223
250
12.0
1.0
0.2
13.0
227
52.3
23.0
1.0
3.0

19.6
12.7
3.3
0.189
0.05
5.4
24.3
5.3
2.8
0.448
0.315

28
5
11
16

25
1
11
16

<0.01
<0.5
0.1
0.01

0.1
3.4
0.4
0.04

0.05
1.1
0.2
0.02

0.02
0.5
0.1
0.02

0.05
0.5
0.2
0.02

0.07
0.5
0.2
0.03

0.03
1.3
0.09
0.01

28
7
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28
5
28

1
7
0
0
0
0
5
28
0
0
0
2
0
0
0
0
0
1
3
28
0
10
5
26
0
4
0
0
0
2
0
7
0
0
5
28
0
0
5
10
0
12

<0.009
0.03
<0.003
<0.0005
<0.003
<0.001
0.107
0.091
<0.001
<0.0008
<0.00008
<0.00003
<0.001
<0.001
<0.01
<0.005
<0.001
<0.001
<0.03
0.05
<0.0005
<0.0003
0.005
<0.005
<0.00001
<0.000005
<0.005
<0.001
<0.01
<0.001
<0.001
<0.0002
<0.0005
<0.0002
0.1
0.1
<0.0002
<0.0002
0.0006
<0.0005
<0.01
<0.002

0.03
0.2
0.003
0.005
0.003
0.003
0.1
0.2
0.001
0.001
0.00008
0.00008
0.001
0.01
0.01
0.01
0.001
0.002
0.05
1.9
0.0005
0.002
0.01
0.07
0.00001
0.00002
0.005
0.005
0.01
0.01
0.001
0.001
0.0005
0.0005
0.2
0.3
0.00020
0.0002
0.0007
0.008
0.01
0.03

0.01
0.1
0.003
0.001
0.003
0.002
0.1
0.1
0.001
0.0009
0.0001
0.00004
0.001
0.007
0.01
0.010
0.001
0.002
0.04
0.4
0.0005
0.0005
0.008
0.02
0.0000
0.00001
0.005
0.003
0.01
0.003
0.001
0.0005
0.0005
0.0003
0.2
0.2
0.00020
0.0002
0.0006
0.0054
0.01
0.006

0.009
0.1
0.003
0.0005
0.003
0.001
0.1
0.1
0.001
0.0008
0.00008
0.00003
0.001
0.001
0.01
0.01
0.001
0.002
0.03
0.2
0.0005
0.0003
0.005
0.01
0.00001
0.000005
0.005
0.002
0.01
0.001
0.001
0.0002
0.0005
0.0002
0.2
0.2
0.00020
0.0002
0.0006
0.0007
0.01
0.002

0.009
0.1
0.003
0.0005
0.003
0.001
0.1
0.1
0.001
0.0008
0.00008
0.00003
0.001
0.01
0.01
0.01
0.001
0.002
0.04
0.4
0.0005
0.0004
0.007
0.02
0.00001
0.000005
0.005
0.002
0.01
0.001
0.001
0.0002
0.0005
0.0002
0.2
0.2
0.00020
0.0002
0.0006
0.008
0.01
0.003

0.02
0.2
0.003
0.003
0.003
0.002
0.1
0.1
0.001
0.0009
0.00008
0.00006
0.001
0.01
0.01
0.01
0.001
0.002
0.04
0.5
0.0005
0.0005
0.01
0.02
0.00001
0.00001
0.005
0.005
0.01
0.004
0.001
0.001
0.0005
0.0005
0.2
0.2
0.00020
0.0002
0.0007
0.008
0.01
0.01

0.009
0.05
0
0.001
0
0.001
0.007
0.028
0
0.00009
0
0.00002
0
0.004
0
0.001
0
0.0004
0.008
0.4
0
0.0004
0.003
0.01
0
0.000004
0
0.001
0
0.004
0
0.0004
0
0.0001
0.04
0.04
0
0
0.00005
0.004
0
0.006

25% PCLT 50% PCLT 75% PCLT

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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Table 7 Water Quality Summary Statistics, SW-8
Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Parameters

Units

Aquatic Life Human Health
Standard,
Standard,
Chronic
Surface Water

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

No. Samples

No.
Detects

Min.

Max.

Mean

17
20
23
23
23
23

17
20
23
23
23
23

0.2
0.09
6.9
164
-0.2
5.6

2.1
9.1
8.7
445
16.1
13.5

0.6
1.4
7.9
377
6.5
10.3

25% PCLT 50% PCLT 75% PCLT

0.3
0.2
7.8
338
0.04
9.4

0.4
0.5
8
408
6.9
10.1

0.6
1.1
8.2
431
11.0
11.1

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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0.5
2.2
0.4
80.4
5.8
1.8

Table 8 Water Quality Summary Statistics, SW-9

Parameters

Units

Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Human
Aquatic Life
Health
Standard,
Standard,
Chronic
Surface
Water

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

No. Samples

No.
Detects

Min.

Max.

Mean

8
25
26
26
26
26

8
25
26
26
26
26

1.3
0.3
7.7
335
0.5
5.7

2.1
12.7
8.5
474
14.9
14.9

1.9
1.4
8.2
418
6.0
10.5

25% PCLT 50% PCLT 75% PCLT

2.0
0.4
8.1
409
1.8
10.1

2.0
0.7
8.2
424
5.2
10.5

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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2.0
1.7
8.3
435
10.1
11.4

SD.

0.3
2.5
0.2
28.5
4.7
1.8

Table 9 Water Quality Summary Statistics, SW-10

Parameters

Units

Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Human
Aquatic Life
Health
Standard,
Standard,
Chronic
Surface
Water

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

No. Samples

No.
Detects

Min.

Max.

Mean

16
20
22
22
21
22

16
20
22
22
21
22

0.7
0.2
7.8
353
0.02
6.6

1.2
15.2
8.8
438
18.6
13.0

0.9
1.45
8.3
413
8.5
10.4

0.8
0.3
8.2
410
4.7
9.9

0.9
0.5
8.3
417
6.4
10.7

1.0
1.4
8.5
425
13.9
11.1

0.2
3.3
0.2
20.1
6.5
1.6

2
2

2
2

236
6.0

249
38.0

243
22.0

239
14.0

243
22.0

246
30.0

9.2
22.6

2
0
0
2
2
2
2
2
2
2
2

2
NA
NA
0
2
2
2
2
2
1
2

210
NA
NA
<1
0.2
15.0
220
50.0
22.0
<1
2.0

220
NA
NA
1
0.2
19.0
220
52.0
23.0
1.0
2.0

215
NA
NA
1.0
0.2
17.0
220
51.0
22.5
1.0
2.0

213
NA
NA
1
0.2
16.0
220
50.5
22.3
1.0
2.0

215
NA
NA
1
0.2
17.0
220
51.0
22.5
1.0
2.0

218
NA
NA
1
0.2
18.0
220
51.5
22.8
1.0
2.0

7.1
NA
NA
0
0
2.8
0
1.4
0.7
0
0

2
0
2
2

2
NA
2
2

0.1
NA
0.2
0.01

0.1
NA
0.4
0.03

0.1
NA
0.3
0.02

0.1
NA
0.3
0.01

0.1
NA
0.3
0.02

0.1
NA
0.4
0.02

0.01
NA
0.1
0.01

2
0
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2
0
2

0
NA
NA
0
NA
0
NA
2
NA
0
NA
1
NA
0
NA
0
NA
0
NA
2
NA
1
NA
2
NA
0
NA
0
NA
0
NA
0
NA
0
NA
2
NA
0
NA
0
NA
2

<0.009
NA
NA
<0.0005
NA
<0.001
NA
0.077
NA
<0.0008
NA
<0.00003
NA
<0.01
NA
<0.01
NA
<0.002
NA
0.2
NA
<0.0003
NA
0.01
NA
<0.000005
NA
<0.002
NA
<0.001
NA
<0.0002
NA
<0.0002
NA
0.2
NA
<0.0002
NA
<0.008
NA
0.003

25% PCLT 50% PCLT 75% PCLT

0.009
0.0090
0.0090
0.009
0.009
0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.0005
0.0005
0.0005
0.0005
0.0005
0
NA
NA
NA
NA
NA
NA
0.001
0.001
0.001
0.001
0.001
0
NA
NA
NA
NA
NA
NA
0.09
0.08
0.08
0.08
0.09
0.008
NA
NA
NA
NA
NA
NA
0.0008
0.0008
0.0008
0.0008
0
0.0008
NA
NA
NA
NA
NA
NA
0.00004 0.00004 0.00003 0.00004 0.00004 0.000007
NA
NA
NA
NA
NA
NA
0.01
0.01
0.01
0.01
0.01
0
NA
NA
NA
NA
NA
NA
0.01
0.01
0.01
0.01
0.01
0
NA
NA
NA
NA
NA
NA
0.002
0.002
0.002
0.002
0.002
0
NA
NA
NA
NA
NA
NA
0.8
0.5
0.3
0.5
0.6
0.4
NA
NA
NA
NA
NA
NA
0.0005
0.0007
0.0009
0.001
0.001
0.0007
NA
NA
NA
NA
NA
NA
0.02
0.02
0.01
0.02
0.02
0.008
NA
NA
NA
NA
NA
NA
0.000005 0.000005 0.000005 0.000005 0.000005
0
NA
NA
NA
NA
NA
NA
0.002
0.0020
0.002
0.002
0.002
0
NA
NA
NA
NA
NA
NA
0.001
0.001
0.001
0.001
0
0.001
NA
NA
NA
NA
NA
NA
0.0002
0.0002
0.0002
0.0002
0.0002
0
NA
NA
NA
NA
NA
NA
0.0002
0.0002
0.0002
0.0002
0.0002
0
NA
NA
NA
NA
NA
NA
0.2
0.2
0.2
0.2
0.2
0.01
NA
NA
NA
NA
NA
NA
0.00020 0.00020 0.00020 0.00020 0.00020
0
NA
NA
NA
NA
NA
NA
0.008
0.008
0.008
0
0.008
0.008
NA
NA
NA
NA
NA
NA
0.008
0.006
0.004
0.006
0.007
0.004

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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Table 10 Water Quality Summary Statistics, SW-11

Parameters

Units

Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Human
Aquatic Life
Health
Standard,
Standard,
Chronic
Surface
Water

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

No. Samples

No.
Detects

Min.

Max.

Mean

19
20
27
27
27
27

19
20
27
27
27
27

0.2
0.2
7.5
312
-0.02
7.0

0.9
21.4
8.7
497
16.3
15.4

0.5
2.3
8.2
402
6.0
11.1

0.4
0.4
8.1
384
0.1
9.8

0.5
1.0
8.2
404
6.2
11.6

0.6
2.6
8.4
425
10.5
12.0

0.2
4.6
0.3
44.2
5.7
2.0

27
23

27
9

166
<4

282
68.0

229
13.7

215
4.0

231
10.0

240
11.5

25.8
15.2

27
6
6
27
27
27
27
27
27
27
27

27
6
6
21
27
27
27
27
27
26
27

160
210
4.0
<1
0.1
9.0
156
36.0
16.0
<1
2.0

250
260
12.0
2.0
0.2
46.0
267
60.0
29.0
2.0
3.0

204
238
8.8
1.3
0.2
20.1
217
49.7
22.6
1.1
2.6

195
225
7.3
1.0
0.2
14.0
194
45.5
20.0
1.0
2.0

210
245
9.0
1.0
0.2
18.0
225
51.0
24.0
1.0
3.0

220
250
11.5
1.6
0.2
23.5
236
53.5
24.5
1.0
3.0

21.2
19.4
3.1
0.4
0.03
8.0
28.7
6.1
3.4
0.3
0.5

27
4
12
16

24
1
12
16

<0.01
<0.5
0.09
0.003

0.19
3.4
0.5
0.06

0.07
1.2
0.2
0.03

0.03
0.5
0.1
0.02

0.05
0.5
0.2
0.02

0.1
1.2
0.3
0.03

0.06
1.5
0.1
0.02

27
6
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26
4
26

6
6
0
0
0
2
4
26
0
0
0
3
0
0
0
0
0
5
3
26
0
8
1
16
0
4
0
0
0
3
0
4
0
0
4
26
0
0
4
9
0
14

<0.009
0.08
<0.003
<0.0005
<0.003
<0.001
0.092
0.09
<0.001
<0.0008
<0.00008
<0.00003
<0.001
<0.001
<0.01
<0.005
<0.001
<0.001
<0.03
0.04
<0.0005
<0.0003
<0.005
<0.005
<0.00001
<0.000005
<0.005
<0.001
<0.01
<0.001
<0.001
<0.0002
<0.0005
<0.0002
0.1
0.1
<0.0002
<0.0002
0.0007
<0.0007
<0.01
<0.002

1.4
0.3
0.003
0.005
0.003
0.003
0.1
0.1
0.001
0.001
0.00008
0.00008
0.001
0.01
0.01
0.01
0.001
0.003
0.06
2.1
0.0005
0.0031
0.007
0.08
0.00001
0.00002
0.005
0.005
0.01
0.01
0.001
0.001
0.0005
0.0005
0.2
0.2
0.00020
0.0002
0.0009
0.008
0.01
0.016

0.09
0.2
0.003
0.001
0.003
0.001
0.1
0.1
0.001
0.0008
0.00008
0.0000
0.001
0.007
0.01
0.01
0.001
0.0018
0.04
0.4
0.0005
0.0006
0.006
0.01
0.0000
0.0000
0.005
0.003
0.0100
0.003
0.0010
0.0004
0.0005
0.0003
0.2
0.2
0.00020
0.0002
0.0008
0.0055
0.0100
0.006

0.009
0.1
0.003
0.0005
0.003
0.001
0.10
0.10
0.001
0.0008
0.00008
0.00003
0.001
0.002
0.01
0.01
0.001
0.002
0.04
0.1
0.0005
0.0003
0.005
0.005
0.00001
0.000005
0.005
0.002
0.01
0.001
0.001
0.0002
0.0005
0.0002
0.2
0.2
0.00020
0.0002
0.0007
0.0009
0.01
0.002

25% PCLT 50% PCLT 75% PCLT

0.009
0.03
0.3
0.2
0.3
0.1
0.003
0.003
0
0.0005
0.002
0.001
0.003
0.003
0
0.001
0.001
0.001
0.1
0.1
0.009
0.1
0.1
0.01
0.001
0.001
0
0.0008
0.0008
0.00009
0.00008 0.00008
0
0.00003 0.000055 0.00002
0.001
0.001
0
0.01
0.01
0.004
0.01
0.01
0
0.01
0.01
0.001
0.001
0.001
0
0.002
0.002
0.0005
0.04
0.05
0.01
0.2
0.4
0.5
0.0005
0.0005
0
0.0003
0.0005
0.001
0.005
0.006
0.001
0.007
0.02
0.02
0.00001 0.00001
0
0.000005 0.00001 0.000003
0.005
0.005
0
0.002
0.004
0.001
0.01
0.01
0
0.001
0.002
0.004
0.001
0.001
0
0.0002
0.0009
0.0004
0.0005
0.0005
0
0.0002
0.0005
0.0001
0.2
0.2
0.050
0.2
0.2
0.025
0.00020 0.00020
0
0.0002
0.0002
0
0.0008
0.0008
0.0001
0.008
0.008
0.003
0.01
0.01
0
0.004
0.01
0.004

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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SD.

Table 11 Water Quality Summary Statistics, SW-12
Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Parameters

Units

Aquatic Life
Standard,
Chronic

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

Human
Health
Standard,
Surface Water

No. Samples

No.
Detects

Min.

Max.

Mean

0
2
2
2
2
2

NA
2
2
2
2
2

NA
8.8
7.8
75.0
10.8
8.7

NA
24.2
7.8
97.0
14.1
9.2

NA
16.5
7.8
86.0
12.5
9.0

25% PCLT 50% PCLT 75% PCLT

NA
12.7
7.8
80.5
11.6
8.8

NA
16.5
7.8
86.0
12.5
9.0

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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NA
20.4
7.8
91.5
13.3
9.1

SD.

NA
10.9
0.04
15.6
2.3
0.4

Table 12 Water Quality Summary Statistics, SW-13
Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Parameters

Units

Aquatic Life
Standard,
Chronic

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

Human Health
Standard,
Surface Water

No. Samples

No.
Detects

Min.

Max.

Mean

0
2
2
2
2
2

NA
2
2
2
2
2

NA
33.1
7.7
216
16.5
8.6

NA
77.7
8.7
251
17.5
8.9

NA
55.4
8.2
234
17.0
8.8

25% PCLT 50% PCLT 75% PCLT

NA
44.2
8.0
225
16.8
8.7

NA
55.4
8.2
234
17.0
8.8

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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NA
66.5
8.4
242
17.3
8.8

SD.

NA
31.6
0.7
24.7
0.7
0.2

Table 13 Water Quality Summary Statistics, SW-14
Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Parameters

Units

Aquatic Life
Standard,
Chronic

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

Human
Health
Standard,
Surface Water

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

No. Samples

No.
Detects

Min.

Max.

Mean

16
19
19
20
20
20

16
19
19
20
20
20

0.3
0.3
6.1
263
-0.9
7.6

0.9
11.8
8.4
439
13.7
15.0

0.5
2.7
7.9
368
6.9
10.9

0.4
0.7
7.7
347
3.1
9.8

0.4
1.5
8.1
376
7.1
10.3

0.5
3.0
8.2
407
11.5
11.8

0.1
3.2
0.5
50.5
4.6
1.8

21
21

21
3

175
<4

244
15.0

221
5.0

214
4.0

228
4.0

233
4.0

18.5
2.8

21
0
0
21
21
21
21
21
21
21
21

21
NA
NA
21
21
21
21
21
21
19
21

160
NA
NA
1.0
0.1
6.5
153
38.0
12.0
<1
2.0

220
NA
NA
2.5
0.2
19.0
232
57.0
23.0
2.0
3.0

203
NA
NA
1.9
0.2
9.2
209
52.5
18.9
1.0
2.6

190
NA
NA
1.8
0.2
7.0
198
48.0
18.0
1.0
2.0

210
NA
NA
2.0
0.2
8.1
213
54.0
19.0
1.0
3.0

220
NA
NA
2.0
0.2
9.3
225
57.0
20.0
1.0
3.0

21.3
NA
NA
0.3
0.04
3.2
22.0
5.5
2.4
0.2
0.5

21
0
21
21

20
NA
20
16

<0.01
NA
<0.003
<0.003

0.3
NA
1.3
0.2

0.1
NA
0.3
0.02

0.04
NA
0.1
0.004

0.09
NA
0.2
0.008

0.2
NA
0.3
0.01

0.09
NA
0.3
0.04

21
0
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21
0
21

3
NA
NA
0
NA
0
NA
21
NA
0
NA
2
NA
0
NA
0
NA
0
NA
20
NA
1
NA
2
NA
0
NA
0
NA
1
NA
1
NA
0
NA
21
NA
0
NA
0
NA
1

<0.009
NA
NA
<0.0005
NA
<0.001
NA
0.08
NA
<0.0008
NA
<0.00003
NA
<0.01
NA
<0.01
NA
<0.002
NA
<0.02
NA
<0.0003
NA
<0.005
NA
<0.000005
NA
<0.002
NA
<0.001
NA
<0.0002
NA
<0.0002
NA
0.08
NA
<0.0002
NA
<0.008
NA
<0.002

0.05
NA
NA
0.0005
NA
0.001
NA
0.1
NA
0.0008
NA
0.00004
NA
0.01
NA
0.01
NA
0.002
NA
0.4
NA
0.0005
NA
0.007
NA
0.00001
NA
0.002
NA
0.002
NA
0.0004
NA
0.0002
NA
0.1
NA
0.00020
NA
0.008
NA
0.003

0.01
NA
NA
0.0005
NA
0.001
NA
0.1
NA
0.0008
NA
0.00003
NA
0.01
NA
0.01
NA
0.002
NA
0.1
NA
0.0003
NA
0.005
NA
0.00001
NA
0.002
NA
0.001
NA
0.0002
NA
0.0002
NA
0.1
NA
0.00020
NA
0.008
NA
0.002

0.009
NA
NA
0.0005
NA
0.001
NA
0.1
NA
0.0008
NA
0.00003
NA
0.01
NA
0.01
NA
0.002
NA
0.02
NA
0.0003
NA
0.005
NA
0.00001
NA
0.002
NA
0.001
NA
0.0002
NA
0.0002
NA
0.1
NA
0.00020
NA
0.008
NA
0.002

0.009
NA
NA
0.0005
NA
0.001
NA
0.1
NA
0.0008
NA
0.00003
NA
0.01
NA
0.01
NA
0.002
NA
0.05
NA
0.0003
NA
0.005
NA
0.00001
NA
0.002
NA
0.001
NA
0.0002
NA
0.0002
NA
0.1
NA
0.00020
NA
0.008
NA
0.002

0.009
NA
NA
0.0005
NA
0.001
NA
0.1
NA
0.0008
NA
0.00003
NA
0.01
NA
0.01
NA
0.002
NA
0.12
NA
0.0003
NA
0.005
NA
0.00001
NA
0.002
NA
0.001
NA
0.0002
NA
0.0002
NA
0.1
NA
0.00020
NA
0.008
NA
0.002

0.009
NA
NA
0
NA
0
NA
0.01
NA
0
NA
0.000002
NA
0
NA
0
NA
0
NA
0.1
NA
0.00004
NA
0.0005
NA
0
NA
0
NA
0.0004
NA
0.00005
NA
0
NA
0.02
NA
0
NA
0
NA
0.0002

25% PCLT 50% PCLT 75% PCLT

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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Table 14 Water Quality Summary Statistics, USGS-SC1

Parameters

Units

Montana Numeric Water
Quality Standards, DEQ-7
Circular, May 2017
Aquatic Life
Standard,
Chronic

Field Parameters
Staff Gauge
Feet
Flow
Cubic Ft Sec
pH - Field
s.u.
Field Specific Conductivity umhos/cm
Water Temperature
Deg C
Dissolved Oxygen
mg/L
6.5
Physical Parameters
Total Dissolved Solids
mg/L
Total Suspended Solids
mg/L
Major Constituents - Commons Ions
Alkalinity as CaCO3
mg/L
Bicarbonate as HCO3
mg/L
Carbonate as CO3
mg/L
Chloride
mg/L
Fluoride
mg/L
Sulfate
mg/L
Hardness as CaCO3
mg/L
Calcium (DIS)
mg/L
Magnesium (DIS)
mg/L
Potassium (DIS)
mg/L
Sodium (DIS)
mg/L
Nutrients
Nitrate + Nitrite as N
mg/L
10
Kjeldahl Nitrogen as N
mg/L
Total Persulfate Nitrogen mg/L
Phosphorus (TOT)
mg/L
Metals - Trace Constituents
Aluminum (DIS)
mg/L
0.087
Aluminum (TRC)
mg/L
Antimony (DIS)
mg/L
Antimony (TRC)
mg/L
Arsenic (DIS)
mg/L
0.15
Arsenic (TRC)
mg/L
Barium (DIS)
mg/L
Barium (TRC)
mg/L
Beryllium (DIS)
mg/L
Beryllium (TRC)
mg/L
Cadmium (DIS)
mg/L
0.00025
Cadmium (TRC)
mg/L
Chromium (DIS)
mg/L
Chromium (TRC)
mg/L
Cobalt (DIS)
mg/L
Cobalt (TRC)
mg/L
Copper (DIS)
mg/L
0.00285
Copper (TRC)
mg/L
Iron (DIS)
mg/L
Iron (TRC)
mg/L
1
Lead (DIS)
mg/L
0.000545
Lead (TRC)
mg/L
Manganese (DIS)
mg/L
Manganese (TRC)
mg/L
Mercury (DIS)
mg/L
0.00091
Mercury (TRC)
mg/L
Molybdenum (DIS)
mg/L
Molybdenum (TRC)
mg/L
Nickel (DIS)
mg/L
0.0161
Nickel (TRC)
mg/L
Selenium (DIS)
mg/L
0.005
Selenium (TRC)
mg/L
Silver (DIS)
mg/L
Silver (TRC)
mg/L
Strontium (DIS)
mg/L
Strontium (TRC)
mg/L
Thallium (DIS)
mg/L
Thallium (TRC)
mg/L
Uranium (DIS)
mg/L
Uranium (TRC)
mg/L
Zinc (DIS)
mg/L
0.037
Zinc (TRC)
mg/L
Reporting Period: May 2011 to December 2017

Human
Health
Standard,
Surface Water

4

0.0056
0.01
1
0.004
0.005
0.1

1.3

0.015

0.00005

0.1
0.05
0.1
4
0.00024
0.03
7.4

No. Samples

No.
Detects

Min.

Max.

Mean

NA
37
54
55
55
55

NA
37
54
55
55
55

NA
9.3
6.8
234
-1.0
7.1

NA
152
8.7
408
13.1
16.6

NA
45.5
8.0
326
4.4
11.2

NA
13.8
7.8
292
0.2
10.1

NA
28.0
8.2
340
3.5
10.8

NA
67.5
8.3
364
9.0
12.2

NA
38.4
0.4
46.2
4.3
1.7

53
53

53
13

134
<4

230
38.0

190
7.8

183
4.0

193
4.0

204
10.0

20.1
6.4

53
0
0
53
53
53
53
53
53
53
53

53
NA
NA
53
1
53
52
53
53
53
53

120
NA
NA
1.0
<0.1
3.0
<7
35.0
8.0
1.0
2.0

220
NA
NA
5.0
0.1
8.0
214
61.0
15.0
1.0
3.0

177
NA
NA
1.7
0.10
5.6
175
50.6
12.6
1.0
2.1

170
NA
NA
1.0
0.1
4.8
167
47.5
12.0
1.0
2.0

180
NA
NA
1.5
0.1
5.4
183
52.0
13.0
1.0
2.0

190
NA
NA
2.0
0.1
7.0
191
55.0
14.0
1.0
2.0

22.0
NA
NA
0.929
0
1.4
31.7
6.0
1.6
0
0.2

53
11
39
49

32
6
29
35

<0.01
<0.5
<0.003
<0.003

0.1
5.0
1.1
0.05

0.04
1.9
0.1
0.01

0.01
0.5
0.04
0.004

0.02
2.2
0.07
0.009

0.08
3.0
0.2
0.01

0.04
1.6
0.2
0.009

53
0
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53
0
53

17
NA
NA
0
NA
1
NA
53
NA
0
NA
2
NA
0
NA
0
NA
2
NA
53
NA
6
NA
53
NA
2
NA
0
NA
6
NA
0
NA
1
NA
53
NA
0
NA
4
NA
15

<0.009
0.2
NA
NA
NA
NA
<0.0005
0.0005
NA
NA
0.001
<0.001
NA
NA
0.06
0.09
NA
NA
<0.0008
0.0008
NA
NA
<0.00003 0.00009
NA
NA
<0.005
0.01
NA
NA
<0.005
0.01
NA
NA
<0.002
0.003
NA
NA
0.07
1.7
NA
NA
<0.0003
0.001
NA
NA
0.005
0.08
NA
NA
<0.000005 0.00001
NA
NA
<0.001
0.002
NA
NA
<0.001
0.003
NA
NA
<0.0002
0.0004
NA
NA
<0.0002
0.0004
NA
NA
0.1
0.2
NA
NA
<0.0002 0.00020
NA
NA
<0.0003
0.008
NA
NA
<0.002
0.009

25% PCLT 50% PCLT 75% PCLT

0.02
0.01
0.01
0.02
0.03
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.0005
0.0005
0.0005
0.0005
0
NA
NA
NA
NA
NA
0.0010
0.001
0.001
0.001
0
NA
NA
NA
NA
NA
0.07
0.07
0.07
0.07
0.006
NA
NA
NA
NA
NA
0.0008
0.0008
0.0008
0.0008
0
NA
NA
NA
NA
NA
0.00003 0.00003 0.00003 0.00003 0.000008
NA
NA
NA
NA
NA
0.01
0.01
0.01
0.01
0.001
NA
NA
NA
NA
NA
0.01
0.01
0.01
0.01
0.001
NA
NA
NA
NA
NA
0.0020
0.002
0.002
0.002
0.0001
NA
NA
NA
NA
NA
0.3
0.1
0.1
0.3
0.3
NA
NA
NA
NA
NA
0.0003
0.0003
0.0003
0.0003
0.0001
NA
NA
NA
NA
NA
0.01
0.007
0.008
0.01
0.01
NA
NA
NA
NA
NA
0.000005 0.000005 0.000005 0.000005 0.0000007
NA
NA
NA
NA
NA
0.002
0.002
0.002
0.002
0.0003
NA
NA
NA
NA
NA
0.001
0.0004
0.001
0.001
0.001
NA
NA
NA
NA
NA
0.0002
0.0002
0.0002
0.0002
0.00004
NA
NA
NA
NA
NA
0.0002
0.00003
0.0002
0.0002
0.0002
NA
NA
NA
NA
NA
0.1
0.1
0.1
0.1
0.009
NA
NA
NA
NA
NA
0.00020 0.00020 0.00020 0.00020
0
NA
NA
NA
NA
NA
0.007
0.008
0.008
0.008
0.002
NA
NA
NA
NA
NA
0.003
0.002
0.002
0.003
0.001

°C = degrees Celsius, DIS = dissolved concentration, N = nitrogen, SD = standard deviation, TRC = total recoverable concentration, PCTL = percentile, TOT = total
Grey shading indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 chronic aquatic life guideline.
Bold indicates the concentration exceeds the Montana Numeric Water Quality Standards, DEQ-7 Circular, May 2017 human health surface water guideline.
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APPENDIX J
Preliminary Determination on Air Quality Permit Application

Air, Energy & Mining Division

PRELIMINARY DETERMINATION
ON PERMIT APPLICATION
Date: March 11, 2019
Name of Applicant: Tintina Montana Inc.
Source: Underground Copper Mine and Mill Site
Proposed Action: The Department of Environmental Quality (Department) proposes to issue a
permit, with conditions, to the above-named applicant. The application was assigned Permit
Application Number 5200-00.
Proposed Conditions: See attached.
Public Comment: The original preliminary determination was issued on June 5, 2018, with a
subsequent 30-day public comment period ending on July 5, 2018. Comments received during the
30-day comment period have been incorporated into this revised preliminary determination. The
Department is taking additional comments on this revised preliminary determination and taking
comments on any air quality items included in the Draft version of the Environmental Impact
Statement (EIS) which will inform the air quality permit. Any comments on the revised preliminary
determination are due the same date as the comments are due for the Draft EIS.
Departmental Action: The Department intends to make a decision on the application within 30-days
after the Final EIS is released. The permit shall become final on the date stated in the Department’s
Decision on this permit, unless an appeal is filed with the Board of Environmental Review (Board).
Procedures for Appeal: Any person jointly or severally adversely affected by the final action may
request a hearing before the Board. Any appeal must be filed by the date stated in the Department’s
Decision on this permit. The request for a hearing shall contain an affidavit setting forth the
grounds for the request. Any hearing will be held under the provisions of the Montana
Administrative Procedures Act. Submit requests for a hearing in triplicate to: Chairman, Board of
Environmental Review, P.O. Box 200901, Helena, MT 59620.
For the Department,

Julie A. Merkel
Permitting Services Section Supervisor
Air Quality Bureau
(406) 444-3626

Craig Henrikson, P.E.
Environmental Engineer
Air Quality Bureau
(406) 444-6711

JM:CH
Enclosures
Steve Bullock, Governor I Shaun McGrath, Director I P.O. Box 200901 I Helena, MT 59620-0901 I (406) 444-2544 I www.deq.mt.gov

MONTANA AIR QUALITY PERMIT
Issued to: Tintina Montana Inc.
P.O. Box 431
White Sulphur Springs, MT 59645

MAQP: #5200-00
Application Complete: 05/11/2018
Preliminary Determination Issued: 06/5/2018
Revised Preliminary Determination: 03/11/2019
Department’s Decision Issued:
Permit Final:

A Montana Air Quality Permit (MAQP), with conditions, is hereby granted to Tintina Montana Inc.
(Tintina), pursuant to Sections 75-2-204 and 211 of the Montana Code Annotated (MCA), as
amended, and Administrative Rules of Montana (ARM) 17.8.740, et seq., as amended, for the
following:
Section I:
A.

Permitted Facilities
Permitted Equipment
Tintina is proposing to develop and operate a new underground copper mine and
mill identified as the Black Butte Copper Project (BBCP). The BBCP proposes to
produce and ship copper concentrate mined from both the upper and lower zones of
the Johnny Lee copper deposit. The area of the planned permit boundary
encompasses 1,888 acres of privately owned ranch land under lease to Tintina. Mine
life is estimated at approximately 19 years including two years of construction/preproduction, 13 years of active production mining, followed by four years of
reclamation and closure. A complete list of permitted equipment is contained in
Section I.A of the permit analysis.

B.

Plant Location
Tintina proposes to develop the BBCP approximately 15 miles north of White
Sulphur Springs in Meagher County, Montana. Total surface disturbance required for
construction and operation of all mine-related facilities and access roads comprises
approximately 311 acres. The proposed mine permit area resides in Sections 24, 25,
and 36 in Township 12N, Range 6E, and Sections 19, 29, 30, 31, and 32 in Township
12N, Range 7E, Meagher County, Montana

Section II:
A.

5200-00

Conditions and Limitations
Emission Limitations
1.

Tintina shall be limited to a maximum of 2.19 million tons of waste rock as
measured by the total material processed by the Portal Crusher (P1) during
any rolling 12-month period (ARM 17.8.749).

2.

Tintina shall be limited to a maximum of 1.46 million tons of ore as
measured by the material processed by the weight meter following the coarse
ore bin and prior to entering the mill during any rolling 12-month period
(ARM 17.8.749).

1
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3.

Tintina shall be limited to a maximum usage of 1,552 tons of ammonium
nitrate fuel oil (ANFO) during any rolling 12-month period (ARM 17.8.749).

4.

Tintina shall be limited to a maximum total usage of 4,180,000 gallons of
propane for the Upper Copper Zone Propane Heater (P10A) and the Lower
Copper Zone Heater (P10B) during any rolling 12-month period (ARM
17.8.749).

5.

Tintina shall be limited to diesel-fired generator sets for surface mine
equipment including P2, P4, P5, P6, P17, P18 and F26 of a maximum rated
design capacity of the generator engine(s) not exceeding 2,735 brakehorsepower (bhp). This condition does not include the ratings from the four
emergency diesel generators P7A, P7B, P8 and P9 (ARM 17.8.749).

6.

Tintina shall be limited to a maximum total usage of 806,384 gallons of diesel
fuel for mobile equipment, stationary and portable equipment for both
surface and underground operations during any rolling 12-month period
(ARM 17.8.749).

7.

Tintina shall not cause or authorize to be discharged into the atmosphere any
fugitive emissions from process equipment not covered under 40 CFR 60,
Subpart LL that exhibit 20% opacity or greater averaged over 6 consecutive
minutes (ARM 17.8.308).

8.

Tintina shall limit process fugitive emissions for any affected facility as
identified in 40 CFR 60, Subpart LL, from the date of the performance test
(as required by Section II.C.1) forward, to a maximum opacity of 10%. Stack
emissions from any affected facility are limited to a maximum of 7% opacity
unless using a wet scrubber (40 CFR Part 60, Subpart LL, ARM 17.8.308 and
ARM 17.8.340).

9.

Tintina shall formalize a Fugitive Dust Control Plan from the elements
approved in the BACT analysis to control fugitive dust and comply with
ARM 17.8.308 - Airborne Particulate Matter (Reasonable Precautions). This
plan shall include all mine areas including roads utilized within the mine
permit boundary as defined by the Montana DEQ Hardrock Operating
Permit. The plan should include four elements common with best
management practices. 1) Staff titles responsible for carrying out the Fugitive
Dust Control Plan. 2) Identification of dust control problems. 3)
Recommended strategy or strategies for resolution. 4) Documentation of
corrective action.
Prior to the commencement of operation, Tintina shall submit the Fugitive
Dust Control Plan to the Department for review and input. Tintina may
develop separate plans based on the current phase of the mine; development,
production and reclamation (ARM 17.8.749 and ARM 17.8.752).

5200-00
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5200-00

10.

Tintina shall not cause or authorize emissions to be discharged into the
outdoor atmosphere from any sources installed after November 23, 1968,
that exhibit an opacity of 20% or greater averaged over 6 consecutive
minutes (ARM 17.8.304).

11.

Tintina shall not cause or authorize the use of any street, road, or parking lot
without taking reasonable precautions to control emissions of airborne
particulate matter (ARM 17.8.308).

12.

Tintina shall treat all unpaved portions of the haul roads, access roads,
parking lots, or general plant area with water and/or chemical dust
suppressant as necessary to maintain compliance with the reasonable
precautions limitation in Section II.A.9 and Section II.A.11 (ARM 17.8.749
and ARM 17.8.752).

13.

Tintina shall comply with all applicable standards and limitations, and the
reporting, recordkeeping and notification requirements contained in 40 CFR
60, Subpart A and 40 CFR 60, Subpart LL (ARM 17.8.340, 40 CFR 60
Subpart A and 40 CFR 60 Subpart LL).

14.

Emissions from the dust collectors controlling emitting points P12, P13A,
P13B, P14 and P15 (Jaw Crusher Building, Mill Building Areas, Surge Bin
Discharge, and Water Treatment Area) and shall be limited to a maximum of
0.01 grains per dry standard cubic foot (gr/dscf) (ARM 17.8.340, 40 CFR
Part 60, Subpart LL and ARM 17.8.752).

15.

Tintina shall comply with all applicable standards and limitations, and the
reporting, recordkeeping and notification requirements contained in 40 CFR
60 Subpart IIII for the four units identified as emergency generators. These
are identified as P7A, P7B, P8 and P9 (ARM 17.8.340 and 40 CFR 60
Subpart IIII).

16.

Tintina shall comply with all applicable standards and limitations, and the
reporting, recordkeeping and notification requirements contained in 40 CFR
63 Subpart ZZZZ for the four units identified as emergency generators.
These are identified as P7A, P7B, P8 and P9 (ARM 17.8.342 and 40 CFR 63
Subpart ZZZZ).

17.

The four emergency generators shall be used for emergency or back-up
operations only and shall each be limited to 500 hours of operation during
any rolling 12-month time period. Preventative maintenance activities shall
be included in the 500 hours of operation during any rolling 12-month time
period (ARM 17.8.749).

18.

Tintina shall use diesel engine/generators which satisfy 40 CFR Part 89
and/or 1039 for non-road engines (ARM 17.8.752, ARM 17.8.340 and 40
CFR 60 Subpart IIII).

19.

Diesel-fired engines P2, P4, P5, P6, P7A, P7B, P8, P9, P17, P18, and F26
shall be a minimum of EPA Tier 3-rated engines (ARM 17.8.749).
3
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B.

5200-00

Emission Control Practice and Requirements
1.

Underground Blasting – Industry Best Operating Practices (BOPs) shall be
used for minimizing blasting emissions, including hole size optimization,
placement optimization, optimizing the quantity of explosive, and mine
planning to prevent overshooting (ARM 17.8.752).

2.

Ore transferred from the jaw crusher to the mill building shall be done in an
enclosed conveyor (ARM 17.8.752).

3.

Portable Crusher (P1) and two Screens (P3) shall use reasonable precautions
including water spray suppression for particulate control (ARM 17.8.752).

4.

Diesel-fired engines P2, P4, P5, P6, P17, P18, and F26 meet 40 CFR 60,
Subpart IIII (ARM 17.8.340, 40 CFR 60, Subpart IIII and ARM 17.8.752).

5.

Propane Heaters P10A and P10B shall be rated for a maximum of 75
MMBtu/hr total and shall utilize clean burning fuel (propane or equivalent)
and utilize good combustion practices (ARM 17.8.752).

6.

Temporary Diesel-fired Portal Heaters (P11-Up to 3 diesel-fired engines with
a 1.2 MMBtu/hr total)) shall use diesel fuel or equivalent and utilize good
combustion practices (ARM 17.8.752).

7.

Temporary Portable Propane-fired Heaters (F28-Up to 9 units with a 37.8
MMBtu/hr total) shall use propane or equivalent and utilize good
combustion practices (ARM 17.8.752).

8.

Emitting Units P12, P13A, P13B, P14, and P15 (Jaw Crusher Building, Mill
Building Lime and Lime Silo Areas, Surge Bin Discharge, and Water
Treatment) shall use dust collectors for particulate control (ARM 17.8.752).

9.

Backfill Plant Cement Operations including Fly Ash Hopper and Fly Ash
Silo (P16A and P16B) shall use dust filters/collectors for particulate control
(ARM 17.8.752).

10.

All road sections and all stockpiles (ore, waste rock, excavated bedrock,
topsoil, subsoil and temporary construction material etc.) shall utilize
reasonable precautions for particulate control. For stockpiles, this may
include wind-fencing and/or treatment with water or chemical dust
suppressant (ARM 17.8.752).

11.

Soil and subsoil stockpiles saved for mine reclamation will be revegetated in
place within two growing seasons following their completion (ARM
17.8.752).

12.

If water and/or chemical dust suppressant are not effective for controlling
fugitive dust, Tintina shall also require vehicle restrictions including the use
of vehicle speed limits to further reduce fugitive dust (ARM 17.8.752).
4
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C.

D.

Testing Requirements
1.

The affected facilities under 40 CFR 60, Subpart LL shall be tested and
demonstrate compliance with the emission limitations contained in Section
II.A.8 within 60 days after achieving the maximum production rate at which
the affected facility will be operated, but not later than 180 days after initial
startup of the affected equipment (ARM 17.8.105, ARM 17.8.340, 40 CFR
60.8 and 40 CFR 60, Subpart LL).

2.

All compliance source tests shall conform to the requirements of the
Montana Source Test Protocol and Procedures Manual (ARM 17.8.106).

3.

The Department of Environmental Quality (Department) may require
further testing (ARM 17.8.105).

Operational Reporting Requirements
1.

Tintina shall supply the Department with annual production information for
all emission points, as required by the Department in the annual emission
inventory request. The request will include, but is not limited to, all sources
of emissions identified in the emission inventory contained in the permit
analysis.
Production information shall be gathered on a calendar-year basis and
submitted to the Department by the date required in the emission inventory
request. Information shall be in the units required by the Department. This
information may be used to calculate operating fees, based on actual
emissions from the facility, and/or to verify compliance with permit
limitations (ARM 17.8.505). Tintina shall submit the following information
annually to the Department by March 1 of each year; the information may be
submitted along with the annual emission inventory (ARM 17.8.505).
a. Amount of ore produced as measured by the weight meter downstream
of the coarse ore bin.
b. Total gallons of diesel fuel used by underground equipment and aboveground equipment.
c. Gallons of propane used by P10A and P10B.
d. Tons of ANFO explosive used.
e. Hours of operation of each of the four emergency diesel-fired generators.
f. An estimate of company vehicle miles traveled on the main mine roads.
g. Amount of disturbed acreage by stockpile and material type.

2.

5200-00

Tintina shall notify the Department of any construction or improvement
project conducted, pursuant to ARM 17.8.745, that would include the
addition of a new emissions unit, change in control equipment, stack
5
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height, stack diameter, stack flow, stack gas temperature, source location, or
fuel specifications, or would result in an increase in source capacity above its
permitted operation. The notice must be submitted to the Department, in
writing, 10 days prior to startup or use of the proposed de minimis change,
or as soon as reasonably practicable in the event of an unanticipated
circumstance causing the de minimis change, and must include the
information requested in ARM 17.8.745(l)(d) (ARM 17.8.745).

5200-00

3.

All records compiled in accordance with this permit must be maintained by
Tintina as a permanent business record for at least 5 years following the date
of the measurement, must be available at the plant site for inspection by the
Department, and must be submitted to the Department upon request. These
records may be stored at a location other than the plant site upon approval
by the Department (ARM 17.8.749).

4.

Tintina shall document, by day, the waste rock production levels as measured
by the number of trucks transported from the portal. An estimated density
per truckload should be applied for the calculation either based on an
expected density or actual determination. By the 25th day of each month,
Tintina shall document the total tons of ore processed for the previous
month. The monthly information will be used to verify compliance with the
rolling 12-month limitation Section II.A.1. The information for each of the
previous twelve months shall be submitted along with the annual emission
inventory (ARM 17.8.749).

5.

Tintina shall document, by month, the ore production levels as measured by
the weight meter downstream of the coarse ore bin. By the 25th day of each
month, Tintina shall document the total tons of ore processed for the
previous month. The monthly information will be used to verify compliance
with the rolling 12-month limitation in Section II.A.2. The information for
each of the previous twelve months shall be submitted along with the annual
emission inventory (ARM 17.8.749).

6.

Tintina shall document, by month, the tons of ANFO explosive used at the
site. By the 25th day of each month, Tintina shall document the total tons of
ANFO explosive used for the previous month. The monthly information will
be used to verify compliance with the rolling 12-month limitation in Section
II.A.3. The information for each of the previous twelve months shall be
submitted along with the annual emission inventory (ARM 17.8.749).

7.

Tintina shall document, by month, the gallons of propane used by P10A and
P10B. By the 25th day of each month, Tintina shall document the total
gallons of propane used for the previous month. The monthly information
will be used to verify compliance with the rolling 12-month limitation in
Section II.A.4. The information for each of the previous twelve months shall
be submitted along with the annual emission inventory (ARM 17.8.749).

8.

Tintina shall document, by month, the diesel fuel consumption of all the
underground equipment and above-ground equipment. By the 25th day of
each month, Tintina shall calculate the total diesel fuel consumption for
6
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diesel-fired equipment for the previous month. The monthly information will
be used to verify compliance with the rolling 12-month limitation in Section
II.A.6. The information for each of the previous twelve months shall be
submitted along with the annual emission inventory (ARM 17.8.749).

E.

9.

Tintina shall document, by month, the hours of operation of each emergency
diesel-fired generator (P7A, P7B, P8 and P9). By the 25th day of each month,
Tintina shall document the total hours of operation of the diesel
engine/generator for the previous month. The information for each of the
previous twelve months shall be submitted along with the annual emission
inventory (ARM 17.8.749).

10.

Tintina shall provide documentation that the equipment installed at the site
which relied on specific dispersion characteristics for ambient air quality
modeling, is consistent with the modeled assumptions. These parameters are
primarily exhaust flow, engine size (bhp), stack height and stack diameter.
Alternatively, Tintina shall provide a demonstration that any significant
differences in dispersion characteristics from those used in the modeling
demonstration, do not result in increases in modeled concentrations and risk
the determination that the project does not cause or contribute to a violation
of an ambient air quality standard. Tintina shall provide this information
within 90 days following start-up of the milling and flotation operation
(ARM 17.8.749).

Notification
1.

Tintina shall supply the Department the following notifications (ARM
17.8.749 and 40 CFR 60, Subpart A and 40 CFR 63, Subpart A):
a. Date when Aboveground Ore Processing commences construction,
postmarked no later than 30 days after such date.
b. Date when Aboveground Ore Processing including milling and flotation
begins operation, postmarked no later than 15 days after such date.

2.

Tintina shall provide notification and any documentation, as necessary, from
Section II.D.10 within 90 days of start-up of the milling and flotation
operation (ARM 17.8.749).

SECTION III: General Conditions

5200-00

A.

Inspection – Tintina shall allow the Department’s representatives access to the
source at all reasonable times for the purpose of making inspections or surveys,
collecting samples, obtaining data, auditing any monitoring equipment such as
Continuous Emission Monitoring Systems (CEMS) or Continuous Emission Rate
Monitoring Systems (CERMS), or observing any monitoring or testing, and
otherwise conducting all necessary functions related to this permit.

B.

Waiver – The permit and the terms, conditions, and matters stated herein shall be
deemed accepted if Tintina fails to appeal as indicated below.
7
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C.

Compliance with Statutes and Regulations – Nothing in this permit shall be
construed as relieving Tintina of the responsibility for complying with any applicable
federal or Montana statute, rule, or standard, except as specifically provided in ARM
17.8.740, et seq. (ARM 17.8.756).

D.

Enforcement – Violations of limitations, conditions and requirements contained
herein may constitute grounds for permit revocation, penalties, or other enforcement
action as specified in Section 75-2-401, et seq., MCA.

E.

Appeals – Any person or persons jointly or severally adversely affected by the
Department’s decision may request, within 15 days after the Department renders its
decision, upon affidavit setting forth the grounds therefor, a hearing before the
Board of Environmental Review (Board). A hearing shall be held under the
provisions of the Montana Administrative Procedures Act. The filing of a request
for a hearing does not stay the Department’s decision, unless the Board issues a stay
upon receipt of a petition and a finding that a stay is appropriate under Section 75-2211(11)(b), MCA. The issuance of a stay on a permit by the Board postpones the
effective date of the Department’s decision until conclusion of the hearing and
issuance of a final decision by the Board. If a stay is not issued by the Board, the
Department’s decision on the application is final 16 days after the Department’s
decision is made.

F.

Permit Inspection – As required by ARM 17.8.755, Inspection of Permit, a copy of
the air quality permit shall be made available for inspection by the Department at the
location of the source.

G.

Permit Fee – Pursuant to Section 75-2-220, MCA, failure to pay the annual operation
fee by Tintina may be grounds for revocation of this permit, as required by that
section and rules adopted thereunder by the Board.

H.

Duration of Permit – Construction or installation must begin or contractual
obligations entered into that would constitute substantial loss within 3 years of
permit issuance and proceed with due diligence until the project is complete or the
permit shall expire (ARM 17.8.762).

8
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Montana Air Quality Permit Analysis
Tintina Montana Inc.
MAQP #5200-00
I.

Introduction/Process Description
Tintina Montana Inc. (Tintina) proposes to develop and operate an underground copper
mine and mill facility. The facility is located approximately 15 miles north of White Sulphur
Springs, in Meagher County. The facility is known as the Black Butte Copper Project
(BBCP).
A.

Permitted Equipment

Point Source Identification at Tintina
Point #

Emitting Unit Name

P1
P2
P3
P4
P5
P6
P7A & P7B
P8
P9

250 ton per hour (TPH) Portable Conical Crusher
325-horsepower (hp) Portable Diesel Engine/generator
2 Portable Screens (400 TPH each)
131-hp Portable Diesel Engine/generator
545-kilowatt (kW) /914-hp Diesel Engine/generator
320-kW /536-hp Diesel Engine/generator
1000-kW /1675-hp Diesel Engine/generators (2) - Emergency
100-hp Diesel Engine/generator - Emergency evac hoists
50-hp Diesel Fire Pump - Emergency
23 million British thermal unit per hour (MMBtu/hr) Propane-fired heater @
Intake Vent for Upper Copper Zone
52 MMBtu/hr Propane-fired heater @ Intake Vent for Lower Copper Zone
3 Temporary diesel heaters at Portal - (1.2 MMBtu/hr total)
Jaw Crusher (3640 TPD), Building/Dust Collector
Mill Building (mill, lime storage, etc.) Dust Collector
Mill Building (lime area/slurry mix tank) Dust Collector
Surge Bin Discharge Dust Collector
Water Treatment Plant Lime Area Dust Collector
Backfill Plant Cement/Fly Ash Hopper Dust Filter/Collector
Backfill Plant Cement/Fly Ash Silo Dust Filter/Collector
Portable diesel engine/generators (total of 400 hp, 4 units)
Air Compressor - Diesel Engine (275 hp)
Diesel-powered Light plants - 11 - 14 hp each, 154 hp total
Gasoline storage tank (double-walled 500 gallon (gal))
9 Temporary portable propane heaters (37.8 MMBtu/hr total)
ANFO

P10A
P10B
P11
P12
P13A
P13B
P14
P15
P16A
P16B
P17
P18
F26
F27
F28
UG

5200-00
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The Point Source table identifies each point source for which an emission inventory was
developed and used within the air modeling analysis. Tintina identified the highest emitting
rates which occur at each of the emitting units (point sources) over the course of the
proposed mine life, and modeled those as if they were occurring at the same time. This
approach over-estimated the actual emissions for nearly any given period but also ensures
the highest possible rate was used in the modeling demonstration.
It was also necessary to model certain fugitive emissions such as those from haul roads. And
while mobile sources are not regulated, underground emissions from blasting and engine
emissions are modeled as point sources from the three planned exhaust portals. Fugitive
emission sources are shown in the table below.
Fugitive Sources
F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
F13
F14
F15
F16
F17
F18
F19
F20
F21
F22
F23
F24
F25
F26
F27
F28
F29
F30
IEU1

5200-00

Road Dust, Mine Operating Year (MOY) 0 to 1
Road Dust, MOY 1 to 2
Road Dust, MOY 2 to 15, Annual Average
Road Dust, MOY 16 and 17, Annual Average
Road Dust, MOY 18
Material Transfer to Temporary Stockpile, MOY 0 to 1.5
Temporary Construction Stockpile
Embankment Construction, MOY 0 to 1.5
Backfill, (NCWR) Embankment Material to Facility CTF MOY 16 to 18
Material Transfer to South Stockpile, MOY 0 to 1
Excess Reclamation Stockpile (South)
Material Transfer from South Stockpile, MOY 16 to 17
Material Transfer to North Stockpile, MOY 0 to 1
Excess Reclamation Stockpile (North)
Material Transfer from North Stockpile, MOY 16 to 18
Soil Removal and Stockpiling, MOY 0 to 1
Topsoil Pile
Subsoil Pile
Soil Return, MOY 16 to 18
Copper-enriched Rock Drop to Stockpile, MOY 2 to 3
Copper-enriched Rock Stockpile (Mill Feed)
Waste Rock Drop at WRS Pad, MOY 0 to 1.5, at CTF, MOY 1.5 to 4 and 8
Temporary WRS
Waste Rock Transfer from WRS to CTF, MOY 2 to 3
Waste Rock Storage Pad Reclamation, MOY 3
11 - 14-hp Portable Diesel-powered Light Plants (only 4 units will be used in Production
Phase)
500-gal Gasoline Storage Tank (double-walled)
9 -Temporary Portable Propane-fired Heaters (37.8 MMBtu/hr total) (only 3 will be used
in Production Phase)
Road Dust, Construction Access Road, Year 0-2 Avg.
Road Dust, Main Access Road, Year 2-15 Avg.
Diesel Storage Tanks (250-gal, 500-gal, 10,000- gal)

2
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B.

Source Description
The proposed BBCP will mine approximately 15.3 million tons of copper-enriched
rock (CER) and waste rock. This includes 14.5 million tons of CER with an average
grade of 3.04% copper and 0.8 million tons of waste rock. Mining will occur at a rate
of approximately 1.3 million tons/year or roughly 3,562 tons of CER per day. Ore
production permit limits were set to match the highest predicted production level
occurring in Year 11 of the mine life. The expected life of the mine is approximately
19 years including: a two-year development phase consisting of construction and preproduction mining, approximately 13 years of active mine production and milling,
and four years of reclamation and closure.
Tintina plans to mine CER from the upper and lower Johnny Lee mining zones. The
mine permit boundary area is divided into three main property areas near the Sheep
Creek Road and Butte Creek Road intersections. The northwest sector contains the
mine ventilation raises, while the northeast portion contains an access to a proposed
public water supply water well utilized by Tintina. The southern property sector
contains all mining operations including the mine portal, milling and material
processing facilities, two emergency backup reciprocating internal combustion engine
(RICE) gensets, a cemented paste tailings facility, material stockpiles, and various
water containment ponds.
A drift and fill method will be used where finely ground mill tailings will be mixed
with cement and binder to a form a paste used to backfill production workings. This
will allow mining to proceed without the need to leave pillars for structural support.
Mined rock will be brought to the surface via haul trucks and processed by vibrating
screens and a Portal Crusher located within a crusher building. Material is then
conveyed in an enclosed conveyor to the mill building for regrinding and flotation.

C.

Response to Public Comments
The Department received a number of comments (17 total) received via the U.S.
Mail and also received at the email address specifically set-up to receive electronic
comments on the preliminary draft permit. The majority of comments did not
address specific air quality permit items and were mostly comments either in favor
of, or against the development of the mine. A summary of any substantive
comments relative to the air quality concerns is included below along with the
Department’s response.

Person/Group
Commenting
Trout Unlimited,
Colin Cooney and
David Brooks

5200-00

Permit
Reference
Section II:
Conditions
and
Limitations,
subsection
B: Emission
Control
Practice and
Requirement

Comment
10. Backfill Plant Cement
Operations including Fly Ash
Hopper and Fly Ash Silo (P16A
and P16B) shall use dust
filters/collectors for particulate
control (ARM 17.8.752). 11. All
road sections and all stockpiles
(ore, waste rock, excavated
bedrock, topsoil, subsoil and
temporary construction material
3

Department Response
The largest source of particulate
matter above-ground will be
associated with the short haul road
route from the portal to the crusher
building. Tintina will also be
required to formalize a Fugitive Dust
Control Plan which includes all mine
areas. Dust collectors will ensure
particulate matter is controlled at the
Fly Ash Hopper and Fly Ash Silo.
PD: 03/11/2019

s, #10 and
#11

Christopher
Policastro

Name Illegible

5200-00

General

II.A
(General)

etc.) shall utilize reasonable
precautions for particulate control.
For stockpiles, this may include
wind-fencing and/or treatment
with water or chemical dust
suppressant (ARM 17.8.752). Due
to the vicinity of the mine, and all
its workings including the tailings
impoundment, waste rock, use of
fly ash etc., in relation to Sheep
creek and the surrounding
watershed, we stress the highest
precautions and strict inspections
be taken to minimize impacts
from particulate matter to the
surrounding watershed. We fear in
this case, due to the sensitive area
of the proposed mine, reasonable
precautions doesn’t appropriately
describe the measures that need to
be taken to protect the
surrounding watershed.
This project creates an outsized
risk to the environment and
should not be approved.
Please consider the quality of air,
water, and other natural
surroundings before the concerns
of business. We only have one
planet and every step we can take
to preserve it is an important one.
The specifics (and broad extent)
of the potentially harmful (if not
judiciously utilized, monitored and
controlled) chemical elements
which are an integral part of this
Project are, I would judge, well
beyond the Public's current
awareness or scope, at this
juncture. For example, I
seriously doubt that the use of
"1,552 tons of Ammonium
Nitrate Fuel Oil" per year, nearly
half-a-million gallons of diesel fuel
for just the Underground fueling
segment (and the possibilities
involved through any leaching of a
spill) and the 4.2 Million gallons
of propane ... all are merely
'operational Essentials' to the dayby-day duties of this Project. Not
just such Volumes, but the
potential toxicity of any mishaps
in just this small portion of
4

Reasonable Precautions through the
use of water and/or chemical dust
suppressant are required at all
sources handing rock screening and
crushing facilities. The Department
has determined these permit
requirements should be adequate to
prevent dust events. If after
operation begins, the Department
determines additional controls are
required due to violations; further
mitigations would be incorporated
through one or more Department
mechanisms.

This draft air quality permit has
identified those conditions which
Tintina will need to follow to be
protective of ambient air quality.
Water and other natural surroundings
are addressed in the EIS.

The Department’s Field Services
staff would be responsible for site
visits to determine compliance with
the permit conditions. Secondly, as a
stationary source, Tintina would be
submitting annual emission inventory
information for review by the
Department. The Department
believes the permit conditions, if
followed, will be protective of
ambient air quality.
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elements (and there are another
eight – 8 - more of near equal
concern) should require 'Pause'.
Who will monitor these amounts
and how they are stored
/controlled/securely used and
accounted for?

D.

Response to Tintina Comments

Permit Reference

Comment (Summarized by Department)

Department Response

II.A.1

The condition incorrectly applies the daily limit on
copper enriched rock to P1 (referred to as the
"portal crusher"), a portable crusher that is
associated with the development phase at the
mine. As described in Appendix A of the April 20,
2018, ·revision of the MAQP Application, P1 will
process waste rock in the development phase of
the mine, not copper-enriched rock throughout
the production phase. In addition, P1 was
permitted for up to 250 tons per hour (TPH) of
that waste rock, which would equate to 6000 tons
per day, not 3,700. The daily throughput capacity
of mining operations can vary +/- 20% every day
due a variety of circumstances from hard ore to
equipment availability. This variability can also
apply to the annual numbers. The annual
production estimate of 1.35 million tons of
copper-enriched rock (from which the 3,700 tons
per day appears to have come from) is an annual
anticipated average over the production life of the
mine. Tintina needs the flexibility to increase
throughput if the previous day, week, month or
year has had issues that prevented it from
operating at full capacity. BBCP will not cause or
contribute to a violation of the ambient air quality
standards given the existing analysis that is based
on equipment operating at a full potential to emit,
not on a specific production level.
Like Condition II.A.1, the condition incorrectly
applies the annual limit on copper-enriched rock
to P1 (referred to as the "portal crusher"). P1 is a
portable crusher that is associated with the
development phase at the mine. As described in
Appendix A of the April 20, 2018, revision of the
MAQP Application, P1 will process waste rock in
the development phase of the mine, not copperenriched rock throughout the production phase.
In addition, P1 was permitted for up to 250 TPH
of that waste rock, resulting in 2.19 million tons
per year of waste rock processed, not the 1.35
million tons of copper-enriched rock described.

The Department misunderstood
that the portal crusher was only
planned to be operational during
the development phase of the
mine. Therefore, the Department
has revised the limit to reflect the
6000 tons per day and revised the
limit to reflect a rolling 12-month
limit of 2.19 million tons per year
of waste rock.

II.A.2

5200-00

5

The Department has reviewed the
need for a daily limit and
determined that a rolling 12month limit will be protective of
ambient air quality standards for
particulate matter. The
Department has reviewed the
information and determined a
given year may have more
production than the earlier
estimate which was based on
average annual production and
determined 1.46 million tons per
PD: 03/11/2019

II.A.5

II.A.6

II.A.13
II.A.15

II.A.20
II.B.3

II.B.4

5200-00

Also, like Condition II.A.1, the annual production
estimate of 1.35 million tons of copper enriched is
an anticipated annual average over the production
life of the mine and was never intended. to limit
the operations. The mine needs flexibility to
improve the financial position of the company.
Tintina also needs the flexibility to increase
throughput if the previous day, week, month or
year has had issues that prevented it from
operating at full capacity. As discussed above, the
daily throughput capacity of mining operations
can vary +/- 20% due a variety of circumstances
from hard ore to equipment availability. This
variability also applies to the annual numbers.
With respect to measurement of a potential
production limit, Tintina requests this condition
be updated to apply to the weight meter following
the coarse ore bin (COB) instead of P1.
Tintina requests removal of unit P1 from the
listing in the condition. The condition addresses
diesel-fired generator sets. P1 is a portable crusher
and while it is associated with a diesel-fired
generator, that generator is listed separately as P2
and is already included in the condition. The
corrected hp rating for the nonemergency engines
should be "not to exceed" 2735 hp.
Tintina requests deletion of this limit. This issue is
well covered in the overall facility diesel fuel limit
in Condition II.A.7. As the Department is aware,
the underground emissions are almost exclusively
comprised of mobile source emissions.

Tintina requests the reference to Section II.A.10
be changed to reflect the "reasonable precautions''
condition of Section II.A.12.
Tintina requests the term "baghouses" be replaced
with "dust collectors" which is consistent with
Condition II.B.9 and the BACT analysis for these
units.
Tintina requests "P7" be replaced with "P7A and
P7B" to be consistent with Conditions II.A.16
and 17.
Tintina assumes this condition was meant to
address P1 - 250- TPH Portable Conical Crusher
and P3 - Two Portable Screens (400 TPH each),
and requests the condition language be changed to
"Portable crusher and screens (P1 and
P3) ... "
Tintina requests units P7, P8, and P9, the
emergency engines, be removed from this
condition. Those units are already identified as
6

year as a 12-month rolling limit
that will still be protective of
ambient air quality. The location
for measurement has been
modified to reflect the weight
meter following the coarse ore
bin.

The Department has corrected
the condition to remove P1 and
revise the hp rating to 2,735 hp.

The Department agrees that this
limit is effectively already
included within II.A.7, and opted
not to incorporate a specific
permit condition requiring testing
on the exhaust portals. However,
the Department could require
source testing in the future, if
determined to be necessary.
Corrected as requested.
Revised as requested.

Revised as requested.
Revised as requested.

Revised as requested.
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II.B.8

II.D.1.a
II.D.1.b
II.D.1.c

II.D.5
II.D.6

II.D.9
II.D.10

Permit Analysis
Section II.F

Permit Analysis,
Section IV
Permit Analysis,
Section IV

5200-00

being subject to 40 60, Subpart LLLL in
Condition II.A 16.
This condition is unnecessary because it already
exists in federal law. Ultra-low sulfur diesel (diesel
limited to 15 parts per million sulfur by weight)
is the only diesel fuel available for purchase for
on-road and nonroad vehicles pursuant to
EPA's diesel in fuel regulations that were fully in
effect nationwide after 2014 (see EPA's
diesel fuel· regulations at 40 CFR 80, Subpart I.
Tintina requests this be updated to reflect
measurement at the weight meter following the
COB.
On the basis of the comment on Condition II.A.6,
Tintina requests this condition be removed.
There is no corresponding condition to track
diesel fuel used by above-ground equipment.
Tintina requests this condition be removed.
See discussion on the corresponding Condition
II.A 1.
See discussion on the corresponding Condition
II.A.2 with respect to location of measurement
and the inapplicability of the limit to the Portal
Crusher (P1 ).
See discussion on the corresponding Condition
II.A.6. Tintina requests deletion of this
requirement.
This condition references "underground
equipment" and appears to be identical to
Condition II.D.9. Tintina requests this condition
be updated to reflect Condition II.D.7.
Tintina submitted· an affidavit of publication for
the February 20, 2018, issue of the Helena
Independent Record, a newspaper of general
circulation in the area affected by the permit, in
addition to those newspapers listed. Tintina
requests this affidavit also be included in the
notification list.
Tintina requests correction of the horsepower
(hp) rating on unit P6 in the first table listing the
emitting units. The correct hp rating is 536-hp, as
listed in Section I.A of the permit analysis.
Tintina requests a clarifying comment associated
with the total in the last table of that section
listing the fugitive source PM totals. The total
indicated covers emissions from multiple mine
operating years that would not coincide; therefore,
the "total" is not representative of actual mine
operation in any one annual period.
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Revised as requested.

Revised as requested.
Revised as requested.
Condition II.D.1.c has been
modified to reflect a site wide
tracking of diesel fuel usage to
address II.A.6.
Condition was modified to reflect
an annual limit. See new II.A.1.
Revised accordingly.

Incorporated.
Revised.

Revised.

Revised.

The total was removed and the
Department will let the individual
fugitive IDs and the year of
emissions represent the emissions
for their respective periods.
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II.

Applicable Rules and Regulations
The following are partial explanations of some applicable rules and regulations that apply to
the facility. The complete rules are stated in the Administrative Rules of Montana (ARM)
and are available, upon request, from the Department of Environmental Quality
(Department). Upon request, the Department will provide references for location of
complete copies of all applicable rules and regulations or copies where appropriate.
A.

ARM 17.8, Subchapter 1 – General Provisions, including but not limited to:
1.

ARM 17.8.101 Definitions. This rule includes a list of applicable definitions
used in this chapter, unless indicated otherwise in a specific subchapter.

2.

ARM 17.8.105 Testing Requirements. Any person or persons responsible for
the emission of any air contaminant into the outdoor atmosphere shall, upon
written request of the Department, provide the facilities and necessary
equipment (including instruments and sensing devices) and shall conduct
tests, emission or ambient, for such periods of time as may be necessary
using methods approved by the Department.

3.

ARM 17.8.106 Source Testing Protocol. The requirements of this rule apply
to any emission source testing conducted by the Department, any source or
other entity as required by any rule in this chapter, or any permit or order
issued pursuant to this chapter, or the provisions of the Clean Air Act of
Montana, 75-2-101, et seq., Montana Code Annotated (MCA).
Tintina shall comply with the requirements contained in the Montana Source
Test Protocol and Procedures Manual, including, but not limited to, using the
proper test methods and supplying the required reports. A copy of the
Montana Source Test Protocol and Procedures Manual is available from the
Department upon request.

B.

4.

ARM 17.8.110 Malfunctions. (2) The Department must be notified promptly
by telephone whenever a malfunction occurs that can be expected to create
emissions in excess of any applicable emission limitation or to continue for a
period greater than 4 hours.

5.

ARM 17.8.111 Circumvention. (1) No person shall cause or permit the
installation or use of any device or any means that, without resulting in
reduction of the total amount of air contaminant emitted, conceals or dilutes
an emission of air contaminant that would otherwise violate an air pollution
control regulation. (2) No equipment that may produce emissions shall be
operated or maintained in such a manner as to create a public nuisance.

ARM 17.8, Subchapter 2 – Ambient Air Quality, including, but not limited to the
following:
1. ARM 17.8.204 Ambient Air Monitoring
2. ARM 17.8.210 Ambient Air Quality Standards for Sulfur Dioxide
3. ARM 17.8.211 Ambient Air Quality Standards for Nitrogen Dioxide

5200-00
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4.
5.
6.
7.
8.
9.
10.
11.

ARM 17.8.212 Ambient Air Quality Standards for Carbon Monoxide
ARM 17.8.213 Ambient Air Quality Standard for Ozone
ARM 17.8.214 Ambient Air Quality Standard for Hydrogen Sulfide
ARM 17.8.220 Ambient Air Quality Standard for Settled Particulate Matter
ARM 17.8.221 Ambient Air Quality Standard for Visibility
ARM 17.8.222 Ambient Air Quality Standard for Lead
ARM 17.8.223 Ambient Air Quality Standard for PM10
ARM 17.8.230 Fluoride in Forage

Tintina must maintain compliance with the applicable ambient air quality standards.
C.

5200-00

ARM 17.8, Subchapter 3 – Emission Standards, including, but not limited to:
1.

ARM 17.8.304 Visible Air Contaminants. This rule requires that no person
may cause or authorize emissions to be discharged into the outdoor
atmosphere from any source installed after November 23, 1968, that exhibit
an opacity of 20% or greater averaged over 6 consecutive minutes.

2.

ARM 17.8.308 Particulate Matter, Airborne. (1) This rule requires an opacity
limitation of less than 20% for all fugitive emission sources and that
reasonable precautions be taken to control emissions of airborne particulate
matter. (2) Under this rule, Tintina shall not cause or authorize the use of
any street, road, or parking lot without taking reasonable precautions to
control emissions of airborne particulate matter.

3.

ARM 17.8.309 Particulate Matter, Fuel Burning Equipment. This rule
requires that no person shall cause, allow, or permit to be discharged into the
atmosphere particulate matter caused by the combustion of fuel in excess of
the amount determined by this rule.

4.

ARM 17.8.310 Particulate Matter, Industrial Process. This rule requires that
no person shall cause, allow, or permit to be discharged into the atmosphere
particulate matter in excess of the amount set forth in this rule.

5.

ARM 17.8.322 Sulfur Oxide Emissions--Sulfur in Fuel. This rule requires
that no person shall burn liquid, solid, or gaseous fuel in excess of the
amount set forth in this rule.

6.

ARM 17.8.324 Hydrocarbon Emissions--Petroleum Products. (3) No person
shall load or permit the loading of gasoline into any stationary tank with a
capacity of 250 gallons or more from any tank truck or trailer, except
through a permanent submerged fill pipe, unless such tank is equipped with a
vapor loss control device as described in (1) of this rule.

7.

ARM 17.8.340 Standard of Performance for New Stationary Sources and
Emission Guidelines for Existing Sources. This rule incorporates, by
reference, 40 CFR Part 60, Standards of Performance for New Stationary
Sources (NSPS). Tintina is considered an NSPS affected facility under 40
CFR Part 60 and is subject to the requirements of the following subparts.

9
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10.

D.

5200-00

a.

40 CFR 60, Subpart A – General Provisions apply to all equipment or
facilities subject to an NSPS Subpart as listed below:

b.

40 CFR 60, Subpart LL – Standard of Performance for Metallic
Mineral Processing Plants.

c.

40 CFR 60, Subpart IIII – Standard of Performance for Stationary
Compression Ignition Internal Combustion Engines. Owners and
operators of stationary CI ICE that commence construction after July
11, 2005, where the stationary CI ICE are manufactured after April 1,
2006, and are not fire pump engines, and owners and operators of
stationary CI ICE that modify or reconstruct their stationary CI ICE
after July 11, 2005, are subject to this subpart. Based on the
information submitted by Tintina, the CI ICE equipment to be used
under MAQP #5200-00 may be subject to this subpart because the
proposed engines are manufactured after the applicable date.

ARM 17.8.342 Emission Standards for Hazardous Air Pollutants for Source
Categories. The source, as defined and applied in 40 CFR Part 63, shall
comply with the requirements of 40 CFR Part 63, as listed below:
a.

40 CFR 63, Subpart A – General Provisions apply to all equipment or
facilities subject to an NESHAP Subpart as listed below:

b.

40 CFR 63, Subpart ZZZZ – National Emissions Standards for
Hazardous Air Pollutants for Stationary Reciprocating Internal
Combustion Engines. An owner or operator of a stationary
reciprocating internal combustion engine (RICE) at a major or area
source of HAP emissions is subject to this rule except if the stationary
RICE is being tested at a stationary RICE test cell/stand. An area
source of HAP emissions is a source that is not a major source. Based
on the information submitted by Tintina, the RICE equipment to be
used under MAQP #5200-00 may be subject to this subpart if Tintina
remains in the same location for more than 12 months.

c.

40 CFR 63, Subpart CCCCCC – National Emissions Standards for
Hazardous Air Pollutants for Source Category: Gasoline Dispensing
Facilities.

ARM 17.8, Subchapter 4 – Stack Height and Dispersion Techniques, including, but
not limited to:
1.

ARM 17.8.401 Definitions. This rule includes a list of definitions used in this
chapter, unless indicated otherwise in a specific subchapter.

2.

ARM 17.8.402 Requirements. Tintina must demonstrate compliance with
the ambient air quality standards with a stack height that does not exceed
Good Engineering Practices (GEP). The proposed height of all stacks for
Tintina is below the allowable 65-meter GEP stack height.
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E.

ARM 17.8, Subchapter 5 – Air Quality Permit Application, Operation, and Open
Burning Fees, including, but not limited to:
1.

ARM 17.8.504 Air Quality Permit Application Fees. This rule requires that
an applicant submit an air quality permit application fee concurrent with the
submittal of an air quality permit application. A permit application is
incomplete until the proper application fee is paid to the Department.
Tintina submitted the appropriate permit application fee for the current
permit action.

2.

ARM 17.8.505 Air Quality Operation Fees. An annual air quality operation
fee must, as a condition of continued operation, be submitted to the
Department by each source of air contaminants holding an air quality permit
(excluding an open burning permit) issued by the Department. The air
quality operation fee is based on the actual or estimated actual amount of air
pollutants emitted during the previous calendar year.
An air quality operation fee is separate and distinct from an air quality permit
application fee. The annual assessment and collection of the air quality
operation fee, described above, shall take place on a calendar-year basis. The
Department may insert into any final permit issued after the effective date of
these rules, such conditions as may be necessary to require the payment of an
air quality operation fee on a calendar-year basis, including provisions that
prorate the required fee amount.

F.

5200-00

ARM 17.8, Subchapter 7 – Permit, Construction, and Operation of Air Contaminant
Sources, including, but not limited to:
1.

ARM 17.8.740 Definitions. This rule is a list of applicable definitions used in
this chapter, unless indicated otherwise in a specific subchapter.

2.

ARM 17.8.743 Montana Air Quality Permits--When Required. This rule
requires a person to obtain an air quality permit or permit modification to
construct, modify, or use any air contaminant sources that have the potential
to emit (PTE) greater than 25 tons per year of any pollutant. Tintina has a
PTE greater than 25 tons per year of particulate matter (PM), particulate
matter with an aerodynamic diameter less than or equal to ten microns
(PM10), oxides of nitrogen (NOx), carbon monoxide (CO) and volatile
organic compounds (VOCs), and therefore, an air quality permit is required.

3.

ARM 17.8.744 Montana Air Quality Permits--General Exclusions. This rule
identifies the activities that are not subject to the Montana Air Quality Permit
program.

4.

ARM 17.8.745 Montana Air Quality Permits--Exclusion for De Minimis
Changes. This rule identifies the de minimis changes at permitted facilities
that do not require a permit under the Montana Air Quality Permit Program.

5.

ARM 17.8.748 New or Modified Emitting Units--Permit Application
Requirements. (1) This rule requires that a permit application be submitted
11
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prior to installation, modification, or use of a source. Tintina submitted the
required permit application for the current permit action. (7) This rule
requires that the applicant notify the public by means of legal publication in a
newspaper of general circulation in the area affected by the application for a
permit. Tintina submitted an affidavit of publication of public notice for the
February 20, 2018, issue of the Bozeman Chronicle, a newspaper of general
circulation in the Town of Bozeman in Gallatin County, as proof of
compliance with the public notice requirements. Tintina also submitted an
affidavit of publication of public notice for the week of February 20, 2018,
issue of the Great Falls Tribune, a newspaper of general circulation in the
Town of Great Falls in Cascade County, as proof of compliance with the
public notice requirements. Tintina also submitted an affidavit of publication
of public notice for the week of February 22, 2018, issue of the Meagher
County News, a newspaper of general circulation in the Town of White
Sulphur Springs in Meagher County, as proof of compliance with the public
notice requirements. Tintina also submitted an affidavit of publication of
public notice for the week of February 20, 2018, issue of the Helena
Independent Record, a newspaper of general circulation in the Town of Helena
in Lewis and Clark Count, as proof of compliance with the public notice
requirements.

5200-00

6.

ARM 17.8.749 Conditions for Issuance or Denial of Permit. This rule
requires that the permits issued by the Department must authorize the
construction and operation of the facility or emitting unit subject to the
conditions in the permit and the requirements of this subchapter. This rule
also requires that the permit must contain any conditions necessary to assure
compliance with the Federal Clean Air Act (FCAA), the Clean Air Act of
Montana, and rules adopted under those acts.

7.

ARM 17.8.752 Emission Control Requirements. This rule requires a source
to install the maximum air pollution control capability that is technically
practicable and economically feasible, except that BACT shall be utilized.
The required BACT analysis is included in Section III of this permit analysis.

8.

ARM 17.8.755 Inspection of Permit. This rule requires that air quality
permits shall be made available for inspection by the Department at the
location of the source.

9.

ARM 17.8.756 Compliance with Other Requirements. This rule states that
nothing in the permit shall be construed as relieving Tintina of the
responsibility for complying with any applicable federal or Montana statute,
rule, or standard, except as specifically provided in ARM 17.8.740, et seq.

10.

ARM 17.8.759 Review of Permit Applications. This rule describes the
Department’s responsibilities for processing permit applications and making
permit decisions on those permit applications that do not require the
preparation of an environmental impact statement.

11.

ARM 17.8.760 Additional Review of Permit Applications. This rule
describes the Department’s responsibilities for processing permit applications
12
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and making permit decisions on those applications that require an
environmental impact statement.

G.

12.

ARM 17.8.762 Duration of Permit. An air quality permit shall be valid until
revoked or modified, as provided in this subchapter, except that a permit
issued prior to construction of a new or modified source may contain a
condition providing that the permit will expire unless construction is
commenced within the time specified in the permit, which in no event may
be less than 1 year after the permit is issued.

13.

ARM 17.8.763 Revocation of Permit. An air quality permit may be revoked
upon written request of the permittee, or for violations of any requirement of
the Clean Air Act of Montana, rules adopted under the Clean Air Act of
Montana, the FCAA, rules adopted under the FCAA, or any applicable
requirement contained in the Montana State Implementation Plan (SIP).

14.

ARM 17.8.764 Administrative Amendment to Permit. An air quality permit
may be amended for changes in any applicable rules and standards adopted
by the Board of Environmental Review (Board) or changed conditions of
operation at a source or stack that do not result in an increase of emissions as
a result of those changed conditions. The owner or operator of a facility may
not increase the facility’s emissions beyond permit limits unless the increase
meets the criteria in ARM 17.8.745 for a de minimis change not requiring a
permit, or unless the owner or operator applies for and receives another
permit in accordance with ARM 17.8.748, ARM 17.8.749, ARM 17.8.752,
ARM 17.8.755, and ARM 17.8.756, and with all applicable requirements in
ARM Title 17, Chapter 8, Subchapters 8, 9, and 10.

15.

ARM 17.8.765 Transfer of Permit. This rule states that an air quality permit
may be transferred from one person to another if written notice of intent to
transfer, including the names of the transferor and the transferee, is sent to
the Department.

ARM 17.8, Subchapter 8 – Prevention of Significant Deterioration of Air Quality,
including, but not limited to:
1.

ARM 17.8.801 Definitions. This rule is a list of applicable definitions used in
this subchapter.

2.

ARM 17.8.818 Review of Major Stationary Sources and Major Modifications-Source Applicability and Exemptions. The requirements contained in ARM
17.8.819 through ARM 17.8.827 shall apply to any major stationary source
and any major modification, with respect to each pollutant subject to
regulation under the FCAA that it would emit, except as this subchapter
would otherwise allow.

This facility is not a major stationary source because this facility is not a listed source
and the facility's PTE is below 250 tons per year of any pollutant (excluding fugitive
emissions).

5200-00
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H.

ARM 17.8, Subchapter 12 – Operating Permit Program Applicability, including, but
not limited to:
1.

2.

ARM 17.8.1201 Definitions. (23) Major Source under Section 7412 of the
FCAA is defined as any source having:
a.

PTE > 100 tons/year of any pollutant;

b.

PTE > 10 tons/year of any one hazardous air pollutant (HAP), PTE >
25 tons/year of a combination of all HAPs, or lesser quantity as the
Department may establish by rule; or

c.

PTE > 70 tons/year of particulate matter with an aerodynamic
diameter of 10 microns or less (PM10) in a serious PM10 nonattainment
area.

ARM 17.8.1204 Air Quality Operating Permit Program. (1) Title V of the
FCAA amendments of 1990 requires that all sources, as defined in ARM
17.8.1204(1), obtain a Title V Operating Permit. In reviewing and issuing
MAQP #5200-00 for Tintina, the following conclusions were made:
a.

The facility’s PTE is greater 100 tons/year for CO and NOx during the
development phase when the use of temporary equipment would be
needed.

b.

The facility’s PTE is less than 10 tons/year for any one HAP and less
than 25 tons/year for all HAPs.

c.

This source is not located in a serious PM10 nonattainment area.

d.

This facility is subject to NSPS 40 CFR 60, Subpart LL and Subpart
IIII.

e.

This facility is subject to NESHAP 40 CFR 63, Subpart ZZZZ and
Subpart CCCCCC.

f.

This source is not a Title IV affected source, or a solid waste
combustion unit.

g.

This source is not an EPA designated Title V source.

Based on these facts, the Department determined that Tintina is subject to
the Title V operating permit program. Tintina has indicated they will apply
for a Title V operating permit as required unless they prepare an updated
MAQP application during the development phase to reduce their emissions
below Title V thresholds.

5200-00
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III.

BACT Determination
A BACT determination is required for each new or modified source. Tintina shall install on
the new or modified source the maximum air pollution control capability which is technically
practicable and economically feasible, except that BACT shall be utilized.
A BACT analysis was submitted by Tintina in permit application #5200-00, addressing
available methods of controlling emissions from the proposed BBCP. The Department
reviewed these methods, as well as previous BACT determinations. The following control
options have been reviewed by the Department in order to make the following BACT
determination.
BACT for Particulate Matter Emissions from Mineral Handling and Processing (jaw
crusher, surge bin, mill building processes) and Auxiliary Processing and Handling
(backfill plant, water treatment plant lime storage)
The mineral handling includes a jaw crusher, surge bin, and ore processing/milling. The
auxiliary processing includes the backfill plant and the water treatment plant lime storage.
These sources are individual emissions sources but are considered as a group with respect to
particulate control technology evaluation.
Of the list of regulated criteria pollutants, these sources emit particulates (PM, PM10, and
PM2.5). The analyses presented here are restricted to evaluation of BACT for the product
processing and handling.
Note: Conveyors used in ore processing are enclosed and as a result do not require further
analysis.
Step 1 - Identify All Control Options
The table below briefly describes available technologies for controlling particulate emissions
from product processing and handling.
Available Particulate Control Technologies
Technology
No Add-on Control
Enclosure
Wet Dust Suppression
Including Retained or
Inherent Moisture

Electrostatic
Precipitator (ESP)

5200-00

Description
This is the base case for proposed new sources.
Enclosure technology employs structures, devices or underground placement
to shelter material from wind entrainment. Enclosures can
either fully or partially surround the source.
Fogging water spray adds water, with or without surfactant, to material.
Emissions are reduced through agglomerate formation by combining small
dust particles with larger aggregate or with liquid droplets. Moisture retained
from water sprays upstream in the process or moisture inherent in the material
provides a similar emission reducing effect.
An ESP uses electrical forces to move entrained particles onto a collection
surface. To remove dust cake from the collection surface, the collection surface
is periodically “rapped” by a variety of means to dislocate the particulate, which
drops down into a hopper. Particulate-laden air must be able to be collected
and ducted to the ESP.
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Technology
Wet Particulate
Scrubber

Fabric Filter Dust
Collector/Bin
Vent/Baghouse

Description
Wet scrubbers typically use water to impact, intercept, or diffuse a particulate
in a waste gas stream. Particulate matter is accelerated and impacted onto a
solid surface or into a liquid droplet through devices such as a venturi and spray
chamber. Wet slurry material is typically stored in an on-site waste
impoundment.
Fabric filter dust collectors/bin vents/baghouses direct particulate- laden
exhaust through tightly woven or felted fabric that traps particulate by sieving
and other mechanisms. Collection efficiency and pressure drop simultaneously
increase as a particulate layer collects on the filter. Filters are intermittently
cleaned by shaking the bag, pulsing air through the bag, or temporarily
reversing the airflow
direction.

Step 2 - Eliminate Technically Infeasible Options
Wet Scrubber
Wet scrubbers can be very effective for particulate control; however, wet scrubbers would
create a waste stream for disposal and are very seldom used on processes of this small size
due to their complex operation, large footprint, and heavy use of water resources. For these
reasons, a wet particulate scrubber as a control technology would be considered technically
infeasible and not available to control particulate emissions from the mineral handling and
processing.
Electrostatic Precipitators
Although ESP units are theoretically capable of controlling particulate emissions at levels
similar to baghouses, they are generally not feasible for the application considered here. The
EPA Air Pollution Cost Manual states that, “ESPs are not typically viewed as cost effective
control devices for smaller sources” (U.S. EPA, 2002, pp. 4-15). Further, EPA states in
another technical report that, "Electrostatic precipitators are usually not suited for use on
processes which are highly variable, since frequent changes in operating conditions are likely
to degrade ESP performance" (U.S. EPA, 1998). Tintina indicated it is unaware of any
application of an ESP to control fugitive particulate emitted during mineral
processing/handling or auxiliary processing/handling. For these reasons, ESP technology is
considered to be technically infeasible and not available to control particulate emissions from
the product processing and handling.
Step 3 - Rank Remaining Options by Control Effectiveness
The remaining available alternatives according to their respective potential effectiveness
values.
Technology
Fabric Filter Bin Vent/Dust
Collector/Baghouse

Control Efficiency
95-99.9+%

1

Enclosure

Up to 90% (varies with degree of
enclosure)
50%
Base case

2

Wet Dust Suppression
No Add-on Control
5200-00
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Step 4 - Evaluate Most Effective Controls and Document Results
Tintina proposes to install the top ranked control technology, fabric filter dust collector, to
control particulate emissions from the mineral and auxiliary processing and handling points.
Additional control will be provided by building enclosures for the jaw crusher, milling
processes, backfill plant, and water treatment lime silo.
Step 5 - Select BACT
Based upon the preceding analysis, Tintina proposes that fabric filter dust collectors with a
grain loading limit of 0.01 gr PM (with respect to filterable emissions, the manufacturer uses
the conservative approach of equating PM10 and PM2.5 emissions with PM) as BACT. The
grain loading value is consistent with recent MDEQ-permitted small dust collectors installed
in Montana. Larger processes provide for smaller air-to-cloth ratio; i.e., more filtration
available for a unit amount of exhaust flow. The Texas Commission on Environmental
Quality publishes current guidelines for Bulk Material Handling which indicate that fabric
filter baghouses with 0.01 gr/dscf grain loading specifications (approx. 99% reduction)
constitute BACT for those types of sources.
BACT for Gaseous and Particulate Emissions from Diesel Engines/Generators
Tintina is proposing to use a variety of diesel engines/generators from light plants powered
by 14-hp diesel engines to 1,000-kilowatt emergency backup generators. All of these are
subject to EPA non-road engine standards, as described in 40 CFR Part 89 and/or 1039, as
well as NSPS Subpart IIII for RICE. BACT for these engines is compliance with EPA
nonroad standards and NSPS Subpart IIII. The proposed BACT conforms to previous
BACT determinations made by MDEQ for similar-sized diesel engines. With respect to
using the most recent (and lowest emitting) engines available, 40 CFR 60.4208 requires
owners and operators to install recently manufactured engines that meet the NSPS
standards.
BACT for Gaseous and Particulate Emissions from Propane Heaters (23 MMBtu/hr
and 52 MMBtu/hr each)
Tintina is proposing to use two direct-fired propane heaters (one 23 MMBtu/hr and one 52
MMBtu/hr) at each intake vent to heat air entering the mine. Of the list of regulated criteria
pollutants, these sources emit both gaseous and particulate emissions. The BACT analyses is
broken down in two categories for add-on control: CO/VOC and NOx. Particulate matter
emissions from cleaning burning fuels such as propane are quite small and would be best
controlled by good combustion practices. SO2 emissions are negligible and result solely from
the sulfur content of propane.
Step 1 - Identify All Control Options – CO/VOC
CO and VOC are formed from the incomplete combustion of organic constituents in
propane. Because CO and VOC are generated and controlled by the same mechanisms, they
are addressed together. Two general and nonexclusive approaches were analyzed for
controlling these emissions: improving combustion conditions to facilitate complete
combustion in the heater burner and completing oxidation of the exhaust stream after it
5200-00
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leaves the heater burner. Post-combustion CO/VOC control is accomplished via add-on
equipment that creates an environment of high temperature and oxygen concentration to
promote complete oxidation of the CO and VOC remaining in the exhaust. This can be
facilitated at relatively low temperatures by the use of certain catalyst materials.
Technology
Proper system
design and
operation

Description
The base level of emissions for CO and VOC is proper design and operation of the
proposed heater without additional add-on control. The CO and VOC emissions can
be minimized by controlling the system temperatures through operation at maximum
loads; increasing oxygen concentrations; maximizing combustion residence time; and
improving mixing of the fuel, exhaust gases, and combustion air. Generally, a
reduction in CO and VOC emissions will result in an increase in NOx emissions.

Thermal oxidation

Thermal oxidizers are essentially supplementary chambers that complete the fuel
combustion of unburned organic constituents. They accomplish this by creating a
high temperature environment with optimal oxygen concentration, mixing, and
residence time. They require temperatures of approximately 1400 degrees Fahrenheit
(°F) to 1500°F. This high temperature environment is produced by the combustion
of supplemental fuel. Several design variations address different inlet concentrations,
air flow rates, fuel efficiency requirements, and other operational variables. All of
them function using the basic principles described above. One commonly used
design is called a regenerative thermal oxidizer (RTO) which is evaluated for this
BACT analysis. RTOs are capable of reducing CO and VOC emissions by 95 to 99
percent.

Catalytic
oxidation

Catalytic oxidizers employ the same principles as thermal oxidizers, but they use
catalysts to lower the temperature required to affect complete oxidation. One
commonly used design is called a regenerative catalytic oxidizer (RCO) which is
evaluated for this BACT analysis. The optimum temperature range for catalytic
oxidizers is generally about 800°F. Catalytic oxidizers must be located downstream
of a PM control device if the exhaust stream contains appreciable concentrations of
PM because catalysts are prone to plugging and poisoning. For this application, the
portal heater would be combusting a clean fuel (propane) and PM loading is not
anticipated to be a problem. Like thermal oxidizers, catalytic oxidizer designs include
many varieties to address specific operational conditions and requirements. They are
generally capable of 90 to 99 percent destruction or removal efficiency at steadystate conditions.

Step 2 - Eliminate Technically Infeasible Options – CO/VOC
The proposed portal heaters are direct-fired burners where the combustion exhaust gases
and the heated air are inseparable. This configuration makes the installation of the add-on
pollution control equipment addressed here technically infeasible. The remaining option is
proper system design and operation.
Step 3 - Rank Remaining Options by Control Effectiveness – CO/VOC
Proper design and operation was determined to be the only technically feasible control
option for the portal heaters.

5200-00
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Step 4 - Evaluate Most Effective Controls and Document Results – CO/VOC
Proper design and operation was determined to be the only technically feasible control
option for the portal heater.
Step 5 - Select BACT – CO/VOC
Tintina proposes that proper design and operation of the two propane-fired vent heaters are
BACT for CO and VOC. The combustion of a clean fuel (propane) and following good
combustion practices is proposed as BACT for the heaters associated with this project. The
proposed BACT conforms to previous BACT determinations made by MDEQ.
BACT for NOx for the Two Propane-Fired Heaters

Step 1 - Identify All Control Options – NOx
NOx is formed during propane combustion in the heater. NOx comes from two sources in
combustion, fuel NOx and thermal NOx. The fuel NOx portion is relatively small and is
based almost solely on the type of fuel combusted. The majority of NOx formation is
dominated by the process called thermal NOx formation. Thermal NOx results from the
thermal fixation of atmospheric nitrogen and oxygen in the combustion air. The rate of
formation is sensitive to local flame temperature and, to a lesser extent, local oxygen
concentrations. Virtually all thermal NOx is formed in the region of the flame at the highest
temperature. Maximum thermal NOx production occurs at a slightly lean fuel-to-air ratio due
to the excess availability of oxygen for reaction with the nitrogen in the air and fuel. The
following table contains NOx control technologies for heaters.
Technology
Proper system
design and
operation
Low NOx Burners
with Flue Gas
Recirculation

Description
The base level of emissions for NOx is proper design and operation of the
proposed heater without additional add-on control.

Selective NonCatalytic Reduction

Selective Non-Catalytic Reduction involves the noncatalytic decomposition of
NOx in the flue gas to nitrogen and water using a reducing agent (e.g., ammonia or
urea). The reactions take place at much higher temperatures than in an SCR,
typically between 1,650°F and 2100°F, because a catalyst is not used to drive the
reaction. The efficiency of the conversion process diminishes quickly when
operated outside the optimum temperature band and additional ammonia slip or
excess NOx emissions may result.

5200-00

Due to limited success of Low NOx Burners (LNB) in lowering NOx emissions as
a stand-alone technology, it has been integrated with Flue Gas Recirculation (FGR).
Together, LNB and FGR integrate staged combustion into the burner creating a
fuel-rich primary combustion zone. Fuel NOx formation is decreased by the
reducing conditions in the primary combustion zone. Thermal NOx is limited due
to the lower flame temperature caused by the lower oxygen concentration. The
secondary combustion zone is a fuel-lean zone where combustion is completed.
The combined technology may result in increased CO and hydrocarbon
emissions, decreased boiler efficiency and increased fuel costs.
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Technology
Selective Catalytic
Reduction

Description
Selective Catalytic Reduction (SCR) is a post-combustion gas treatment technique
for reduction of NO and NO2 in an exhaust stream to molecular nitrogen, water, and
oxygen. Ammonia (NH3) or urea is used as the reducing agent. Ammonia or urea
is injected into the flue gas upstream of a catalyst bed, and NOX and NH3 combine
at the catalyst surface, forming an ammonium salt intermediate, which subsequently
decomposes to produce elemental nitrogen and water. The control technology
works best for flue gas temperatures between 575°F and 750°F. Excess air is
injected at the heater exhaust to reduce temperatures to the optimum range, or the
SCR is located in a section of the heater exhaust ducting where the exhaust
temperature has cooled to this temperature range.

Step 2 - Eliminate Technically Infeasible Options – NOx

The proposed portal heaters are direct-fired burners where the combustion exhaust gases
and the heated air are inseparable. This configuration makes the practical installation of the
FGR as well as add-on pollution control equipment addressed here technically infeasible.
The remaining option is proper system design and operation.
Step 3 - Rank Remaining Options by Control Effectiveness – NOx
Proper design and operation was determined to be the only technically feasible control
option for the portal heaters.
Step 4 - Evaluate Most Effective Controls and Document Results – NOx
Proper design and operation was determined to be the only technically feasible control
option for the portal heater.
Step 5 - Select BACT - NOx
Tintina proposes that proper design and operation of the two propane-fired vent heaters are
BACT for NOx. The combustion of a clean fuel (propane) and following good combustion
practices is proposed as BACT for the heaters associated with this project. The proposed
BACT conforms to previous BACT determinations made by MDEQ.
BACT for Gaseous and Particulate Emissions from Small, Temporary, Portable
Propane (nine heaters, 37.8 MMBtu/hr total) and Diesel Heaters (three heaters, 1.2
MMBtu/hr total)
Tintina proposes to use temporary heaters during the development phase for worker safety
and to heat mine intake air, as necessary. The BACT analysis regarding the temporary diesel
heaters in use at the portal and the temporary portable propane heaters that will be moved
site-wide has been combined to assess BACT for small clean-burning heaters. Based on the
small size of the heaters and the minimal emissions generated, particularly as temporary
units, no add-on control technology would be economically feasible. Emissions of all criteria
pollutants will be minimized through the combustion of propane and diesel and by following
good combustion practices for these units.

5200-00
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Good combustion practices are proposed as BACT for the small, portable, temporary
heaters associated with this project which burn both propane and diesel. The proposed
BACT conforms to previous BACT determinations made by MDEQ for similar-sized
propane and diesel heaters.
BACT for Particulate Emissions from Small Crushers and Screens (250 TPH crusher
and two 400-TPH screens)
PM emissions are created by crushing and screening equipment. The potential uncontrolled
emissions of particulate matter emissions from these operations can be significant. The
moisture content of the material processed can have a substantial effect on emissions.
Surface wetness causes fine particles to agglomerate on or to adhere to the faces of larger
stones, with a resulting dust suppression effect. However, as new fine particles are created by
crushing and attrition and as the moisture content is reduced by evaporation, this
suppressive effect diminishes. Operators that use wet suppression systems (spray nozzles) to
maintain material moisture as needed can effectively control PM emissions throughout the
process. Therefore, Tintina proposes wet suppression as BACT for the control of PM
emissions on the small, portable crushing and screening units.
BACT for Gaseous and Particulate Emissions from Explosives Detonation/Blasting
Ammonium Nitrate Fuel Oil (ANFO)
Explosives (primarily ANFO) will be used for underground mining and will result in the
release of gaseous (NO2, SO2, and CO) and particulate (PM, PM10, and PM2.5) emissions.
ANFO is a common bulk industrial explosive mixture that accounts for roughly 80% 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 cost. Gaseous emissions will
result from the detonation of the chemical compounds with the explosives. Particulate
emissions will result from the blasting and loosening of ore material. While blasting
seemingly generates large amounts of dust, the operation occurs infrequently enough that it
is not considered to be a significant contributor of PM10 [EPA 1991; Richards and Brozell
2001]. Nonetheless, various best operational practices (BOPs) and blasting techniques will be
utilized for reducing gaseous and particulate emissions from blasting.
Tintina will use the following blasting BOPs:
•

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

•

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

•

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

•

Mine planning will result in blasting that is conducted in a manner that prevents
overshooting and minimizes the area to be blasted.

Because the imposition of an emission standard is infeasible for blasting, Tintina proposes
that BACT for reducing blasting emissions is a work practice condition to use proper
5200-00
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blasting techniques, proper explosive selection, optimized application of explosives, and the
utilization of best operating practices. These work practice conditions collectively reduce the
amount of gaseous and particulate emissions resulting from explosives detonation.
BACT for Fugitive Particulate Emissions from Roads
Particulate emissions from fugitive road dust will result from vehicle and equipment travel
on roadways within the BBCP mine site. BBCP roadway categories include permanent haul
roads, temporary haul roads (used primarily during development phase), and mine access
roads. Emissions were calculated for those roads based on vehicle type, activity, and
frequency of trips. However, the overall control strategy for the roads will be discussed as a
whole. The table below lists particulate control technologies available for reducing roadway
fugitive emissions.
Technology
No Add-on
Control

Description

Vehicle
Restrictions

Restrict vehicle speed to reduce fugitive dust and
increase distance between vehicles.

Surface
Improvement

Improve roadway surfaces by paving with
asphaltic concrete or other additives.

Surface
Treatment

Wet suppression or surface treatment with
chemical dust suppressants.

This is the base case for proposed roadways.

Initially, surface improvement using asphaltic concrete appears to be the most desirable road
surface material and potential control technology. It offers a high coefficient of road
adhesion and creates a surface that reduces dust problems. However, using this road
composition has a seasonal disadvantage in climates with snow or freezing rain. The smooth
surface of asphalt offers little resistance to the development of ice or snow causing the
roadway to become extremely slick and remain so until a facility employs corrective
measures. This could constitute a serious threat to operational safety in mining areas where
rapid and frequent freeze conditions prevail. South-central Montana experiences many
freeze/thaw periods throughout the year creating a potential safety hazard from the use of
paved mine haul roadways.
The Design of Surface Haulage Roads Manual further states that “the high cost of asphaltic
road surface severely restricts its feasibility on roads of short life. In most cases, a 4-inch
layer of road surface may be accepted as the minimum requirement road depth due to the
extreme weight of vehicles constantly traveling haul road surfaces. The cost of constructing a
4-inch thick layer ranges from $46 to $57 per square yard for labor, equipment, and material.
Using the higher figure for a 5-mile road 30 feet wide would necessitate an expenditure of
$440,000 for paving alone.” Additionally, a sufficient sub- base and base coarse must be
established prior to placing the asphalt. The necessary base course is an additional expense to
be considered in total construction cost.
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The Design of Surface Haulage Roads Manual continues to state that a great number of
surface mining operations throughout the country are currently using gravel and crushed
stone surface haulage roads. They provide a stable roadway that resists deformation and
provides a relatively high coefficient of road adhesion with low rolling resistance. The
Manual states that it would be impractical to use a permanent surface improvement control
such as asphaltic concrete in areas where haul roads are subject to relocation or must
accommodate heavy tracked vehicles.
A significant amount of traffic on BBCP roads will consist of haul trucks and other heavy
machinery. Consequently, BBCP determined that surface improvement control techniques
utilizing asphaltic concrete are both economically impractical and potentially hazardous.
The BBCP roads vary in both silt and moisture content and produce a varying degree of
fugitive road dust emissions. A combination of surface treatments and vehicle restrictions
are proposed to reduce fugitive road dust emissions
Tintina proposes the utilization of water as a surface treatment for all mine roads and along
mine roads, with chemical dust suppressants considered as necessary (particularly on high
traffic areas near private ranch buildings). Water sprays will be utilized to increase the
moisture content of mine access roadway material in order to conglomerate particles and
reduce the likelihood of fugitive particulate. The water sprays will be applied as necessary.
Further vehicle restrictions will also be enforced as necessary in order to control fugitive
emissions from mine access road travel. This includes the limitation of vehicle speed. These
measures, as well as available reasonable precautions, will maintain compliance with
ARM.17.8.304 and ARM 17.8.308.
BACT for Fugitive Particulate Emissions from Material Handling, Removal, and
Stockpiles/Storage
Contemporaneous reclamation of disturbances will be a priority during the construction
period. Maintaining reclaimed areas will be an ongoing BBCP focus. Surface disturbances
related to cut and fill slopes associated with roads, ditches, embankment faces, and the
disturbed perimeter of facility footprints will be reclaimed immediately where possible after
final grades have been established. Reclamation includes: grading, slope stabilization,
drainage control, topsoil and subsoil placement, and seeding. It is expected that these
reclaimed areas will be fully revegetated within two to four years following construction.
Temporary waste rock and life-of-mine copper-enriched rock storage areas will also be
watered as necessary to minimize dust while loading or unloading material. Monitoring by
site personnel during each shift will ensure watering is done to the level required to minimize
the effects of dust at the site.
Construction-related disturbances that may generate dust and are not needed operationally
will be recontoured, soil placed, and revegetated as quickly as possible following
construction. This will include road cut-and-fill slopes, facility berms (Waste Rock storage
and mill facility), embankments and berms of the Cemented Tailings Facility, Contact Water
Pond, Process Water Pond, WRS and NCWR, buried pipelines, water diversion ditches, and
soil/subsoil stockpiles. Dust control from the CTF is not expected to be problematic
because the material will be moist (20%) and will be stabilized with cement additions to
provide a non-flowable mass.
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Other components of the dust control plan include (other specific emitting units are covered
previously):
•
•
•
•
•

Minimizing exposed soil areas to the extent possible by prompt revegetation of
reclaimed areas,
Establishing temporary vegetation on inactive soil and sub-soil stockpiles that will be in
place for one year or more,
Minimizing drop heights, etc. to minimize dust production from material transfer;
Use of water and chemical dust suppression products to stabilize access and trucking
road surfaces (with additional water application during dry periods), and
Covering/enclosure of conveyor belts.

These measures, as well as available reasonable precautions, will maintain compliance with
ARM.17.8.304 and ARM 17.8.308.
The control options selected have controls and control costs comparable to other recently
permitted similar sources and are capable of achieving the appropriate emission standards.
IV.

Emission Inventory
This project was modeled by finding the highest emissions for any activity during the
proposed mine life, and assuming those activities all occur at the same time and in the same
year. This provided a worst-case analysis to demonstrate there will be no violations of either
NAAQS or MAAQS. The emitting units below include not only individual emitting units but
also activities which generate emissions and were modeled. For example, underground
blasting emissions are assigned as an emitting unit ID as are each of the various road
sections for particulate matter emissions.

EMITTING
UNIT ID
P1
P2
P3
P4
P5
P6
P7A &
P7B
P8
P9
P10A
P10B
P11
P12
P13A
P13B
P14
5200-00

NAME
250 TPH Portable Conical Crusher
325-hp Portable Diesel Eng/Gen
2 – Portable Screens (400 TPH each)
131-hp Portable Diesel Eng/Gen
545-kW/914-hp Portable Diesel Eng/Gen
320-kW/536-hp Portable Diesel Eng/Gen
2- 1000-kW/1675-hp Diesel Eng/Gen - Emergency backup
100-hp Diesel Eng/Gen – Emergency evac hoists
50-hp Diesel Fire Pump – Emergency
23 MMBtu/hr Propane-fired Heater – Intake Vent for Upper Copper
Zone
52 MMBtu/hr Propane-fired Heater – Intake Vent for Lower Copper
Zone
3 Temporary diesel heaters at Portal - (1.2 MMBtu/hr total)
3640 TPD Jaw Crusher
Mill Building (mill, lime storage, etc.)
Mill Building (lime area/slurry mix tank)
Surge Bin Discharge
24

PD: 03/11/2019

EMITTING
UNIT ID
P15
P16A
P16B
P17
P18
UG
F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
F13
F14
F15
F16
F17
F18
F19
F20
F21
F22
F23
F24
F25
F26
F27
F28
F29
F30
IEU1

NAME
Water Treatment Plant Lime Area
Backfill Plant Cement/Fly Ash Hopper
Backfill Plant Cement/Fly Ash Silo
4- Portable Diesel Eng/Gen (400-hp total)
Air Compressor - 275-hp Diesel Engine
ANFO
Road Dust, Mine Operating Year (MOY) 0 to 1
Road Dust, MOY 1 to 2
Road Dust, MOY 2 to 15, Annual Average
Road Dust, MOY 16 and 17, Annual Average
Road Dust, MOY 18
Material Transfer to Temporary Stockpile, MOY 0 to 1.5
Temporary Construction Stockpile
Embankment Construction, MOY 0 to 1.5
Backfill, NCWR Embankment Material to CTF, MOY 16 to 18
Material Transfer to South Stockpile, MOY 0 to 1
Excess Reclamation Stockpile (South)
Material Transfer from South Stockpile, MOY 16 to 17
Material Transfer to North Stockpile, MOY 0 to 1
Excess Reclamation Stockpile (North)
Material Transfer from North Stockpile, MOY 16 to 18
Soil Removal and Stockpiling, MOY 0 to 1
Topsoil Pile
Subsoil Pile
Soil Return, MOY 16 to 18
Copper-enriched Rock Drop to Stockpile, MOY 2 to 3
Copper-enriched Rock Stockpile (Mill Feed)
Waste Rock Drop at WRS Pad, MOY 0 to 1.5, at CTF, MOY 1.5 to 4
and 8
Temporary WRS
Waste Rock Transfer from WRS to CTF, MOY 2 to 3
Waste Rock Storage Pad Reclamation, MOY 3
11 - 14-hp Portable Diesel-powered Light Plants (only 4 units will be
used in Production Phase)
500-gal Gasoline Storage Tank
9 -Temporary Portable Propane-fired Heaters (37.8 MMBtu/hr total)
(only 3 will be used in Production Phase)
Road Dust, Construction Access Road, Year 0-2 Avg.
Road Dust, Main Access Road, Year 2-15 Avg.
Diesel Storage Tanks (250-gal, 500-gal, 10,000- gal)

The point source and fugitive emission inventory totals prepared for the modeling demonstration in
the ambient air quality analysis against the MAAQS and NAAQS is summarized in the below table.
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Source Cat.

Model Type

EVL
EVU
HEATER
LIGHT
P10A
P10B
P11
P12
P13A
P13B
P14
P15
P16A
P16B
P17
P18
P2
P4
P5
P6
PORTAL
FUGITIVE
P1
P3A
P3B
ROAD
STOCKPILES
TRANSFERS
Total

Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Volume
Volume
Volume
Volume
Volume
Volume
Volume

PM10
1.020
2.830
1.260
1.480
0.449
1.021
0.050
3.190
0.190
1.240
1.880
1.240
0.230
0.450
1.150
0.400
0.470
0.280
1.320
0.770
0.950
0.004
0.591
1.296
1.296
84.519
3.180
7.000
119.757

Modeled Emissions (Tons/Year)
PM2.5
CO
NO2
1.000
28.090
19.460
2.800
78.389
54.299
1.260
13.590
23.580
1.480
4.510
20.900
0.449
4.824
8.365
1.021
10.908
18.912
0.050
0.190
0.750
3.190
n/a
n/a
0.190
n/a
n/a
1.240
n/a
n/a
1.880
n/a
n/a
1.240
n/a
n/a
0.230
n/a
n/a
0.450
n/a
n/a
1.150
14.400
13.540
0.400
6.930
7.920
0.470
8.190
9.360
0.280
4.720
3.770
1.320
23.020
42.101
0.770
13.520
15.450
0.940
26.300
18.220
0.002
n/a
n/a
0.109
n/a
n/a
0.088
n/a
n/a
0.088
n/a
n/a
8.471
n/a
n/a
0.832
n/a
n/a
3.040
n/a
n/a
34.439
237.581
256.627

SO2
0.630
1.770
0.099
0.008
0.035
0.079
0.080
n/a
n/a
n/a
n/a
n/a
n/a
n/a
0.210
0.150
0.170
0.070
0.490
0.030
0.590
n/a
n/a
n/a
n/a
n/a
n/a
n/a
4.411

Abbreviations:
EVL = Mine Ventilation Exhaust Lower Copper Zone
EVU = Mine Ventilation Exhaust Upper Copper Zone
Heater = Sum of Temporary Propane Heaters
Light = Sum of Diesel-fired Light Plants
Portal = Main Portal Exhaust
Road = Volume Sources for Roads
Stockpiles = Particulate Emissions from various stockpiles of material
Transfers = Particulate Emissions from material handling
PM10 = particulate matter with an aerodynamic diameter of 10 microns or less
PM2.5 = particulate matter with an aerodynamic diameter of 2.5 microns or less
CO = carbon monoxide
NO2 = oxides of nitrogen
5200-00
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SO2 = sulfur dioxide

The emission inventory reflects maximum allowable emissions for all pollutants based on
maximum production and year-round operation for most operations (8,760 hours) with the
following exceptions. Emergency generators are limited to 500 hours of operation per year
and P10A and P10B are used on a seasonal basis for heating the interior of the mine. Road
fugitive totals were averaged across the emissions during each year in the production phase.
VOC and PM emissions were also totaled for sources and do not have ambient air quality
standards to compare to, but are shown here for completeness.
Potential Emissions Summary - PM and VOC
PM
tons per
year

Point # Emitting Unit
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10A
P10B
P11
P12
P13A
P13B
P14
P15
P16A
P16B
P17
P18
F26
F27
F28
UG

POINT SOURCES
250 TPH Portable Conical Crusher
325-hp Portable Diesel Engine/generator
2 Portable Screens (400 TPH each)
131-hp Portable Diesel Engine/generator
545-kW /914-hp Diesel Engine/generator
320-kW /536-hp Diesel Engine/generator
1000-kW /1675-hp Diesel Engine/generators (2) - Emergency
100-hp Diesel Engine/generator - Emergency evac hoists
50-hp Diesel Fire Pump - Emergency
23 MMBtu/hr Propane-fired heater @ Intake Vent for Upper Copper Zone
52 MMBtu/hr Propane-fired heater @ Intake Vent for Lower Copper Zone
3 Temporary diesel heaters at Portal - (1.2 MMBtu/hr total)
Jaw Crusher (3640 TPD), Building/Dust Collector
Mill Building (mill, lime storage, etc.) Dust Collector
Mill Building (lime area/slurry mix tank) Dust Collector
Surge Bin Discharge Dust Collector
Water Trtmt Plant Lime Area Dust Collector
Backfill Plant Cement/Fly Ash Hopper Dust Filter/Collector
Backfill Plant Cement/Fly Ash Silo Dust Filter/Collector
Portable diesel engine/generators (total of 400 hp, 4 units)
Air Compressor - Diesel Engine (275 hp)
Diesel-powered Light plants - 11 - 14 hp each
Gasoline storage tank (double-walled 500 gal)
Temporary portable propane heaters (37.8 MMBtu/hr total) - 9
ANFO
TOTAL POINT SOURCES

UG - EVU
UG - EVL
UG - P

Mine Ventilation Exhaust Upper Copper Zone - EVU
Mine Ventilation Exhaust Lower Copper Zone - EVL
Mine Ventilation Exhaust - Mine Portal

VOC
tons per
year

1.31
0.47
7.71
0.28
1.32
0.77
0.28
0.02
0.01
0.45
1.01
0.05
3.19
0.19
1.24
1.88
1.24
0.23
0.45
1.15
0.40
1.48
1.27
0.11
26.49

-3.52
-1.42
9.88
5.80
2.07
0.06
0.03
0.64
1.45
0.02
-------4.33
2.98
1.67
0.07
1.81
-35.74
17.36
6.22
5.82

ANFO (included in UG sources)
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PM Tons Per
Year
152.7
56.42

Fugitive ID and Year of Emissions
F1
F2

Road Dust, Mine Operating Year 0 to 1
Road Dust, Mine Operating Year 1 to 2

F3

Road Dust, Mine Operating Year 2 to 15, annual average

17.79

F4
F5

Road Dust, Mine Operating Years 16 and 17, annual average
Road Dust, Mine Operating Year 18

73.8
11.68

F6

Material transfer to Temporary Stockpile, MOY 0 to 1.5

3.13

F7
F8

Temporary construction stockpile
Embankment Construction, Mine Operating Year 0 to 1.5

0.36
3.13

F9

Backfill, NWCR Embankment Material to CTF, MOY 16 to 18

1.78

F10
F11

Material transfer to South Stockpile, MOY 0 to 1
Excess reclamation stockpile (South)

1.49
0.08

F12

Material transfer from South Stockpile, MOY 16 to 17

1.49

F13
F14

Material transfer to North Stockpile, MOY 0 to 1
Excess reclamation stockpile (North)

2.13
0.17

F15

Material transfer from North Stockpile, MOY 16 to 18

0.82

F16
F17

Soil Removal and Stockpiling, Mine Operating Year 0 to 1
Topsoil pile

4.99
0.08

F18

Subsoil pile

0.44

F19
F20

Soil Return, Mine Operating Year 16 to 18
Copper-enriched rock drop to stockpile, MOY 2 to 3

4.17
0.16

F21

Copper-enriched rock stockpile (mill feed)

F22

Waste Rock Drop -at WRS Pad, MOY 0 to 1.5, at CTF, MOY 1.5 to 4 and 8

0.87

F23

Temporary waste rock storage (WRS)

0.019

F24

Waste Rock Transfer from WRS to CTF, MOY 2 to 3

1.39

F25
F29

Waste Rock Storage Pad Reclamation, MOY 3
Road Dust, Construction Access Road, Year 0 - 2 Avg.

1.65
0.9

F30

Road Dust, Main Access Road, Year 2 - 15 Avg.

0

102.19

Emissions are shown by Mine Operating Year (MOY)

V.

Existing Air Quality
This permit is for an underground copper mine and surface mill buildings in Meagher
County, Montana. Meagher County has been designated unclassified/attainment with all
ambient air quality standards.

VI.

Ambient Air Impact Analysis
The project is scheduled to occur in three phases; development, production and reclamation.
For demonstration with NAAQS and MAAQS, highest emitting activities have been
assumed to occur at the same time regardless of which phase they actually occur in. This
assumption shows that even with a conservative approach, the emitting units and sources of
criteria pollutants will not violate ambient air quality standards. The project would be
classified as a minor source for PSD-NSR and a major source under Title V regulations.
Temporary engines utilized in the development phase of the mine, trigger the Title V major
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status. Tintina could later decide to revisit the Title V major status following the
development phase but as currently presented, Tintina would need to apply for a Title V
Operating permit within 12-months after commencing operation of the engines and
temporary equipment presented for operation during the development phase.
Tintina conducted a screening analysis on CO, NO2, SO2, PM10, and PM2.5 for various long
and short-term averaging periods. All emissions were held constant across all averaging
periods. Tintina modeled 26 discrete point sources, and 1583 volume sources. The Heater
and Light points represent multiple units distributed across the site and the four emergency
generators are not included in the 26 point source total. The majority of volume sources
were equally spaced road segments, modeled for fugitive dust emissions of PM10 and PM2.5.
The table below reports the total emissions modeled for each pollutant.
Source Cat.
EVL
EVU
HEATER
LIGHT
P10A
P10B
P11
P12
P13A
P13B
P14
P15
P16A
P16B
P17
P18
P2
P4
P5
P6
PORTAL
FUGITIVE
P1
P3A
P3B
ROAD
STOCKPILES
TRANSFERS
Total

5200-00

Model Type
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Volume
Volume
Volume
Volume
Volume
Volume
Volume

Modeled Emissions (Tons/Year)
PM2.5
CO
NO2
1.000
28.090
19.460
2.800
78.389
54.299
1.260
13.590
23.580
1.480
4.510
20.900
0.449
4.824
8.365
1.021
10.908
18.912
0.050
0.190
0.750
3.190
n/a
n/a
0.190
n/a
n/a
1.240
n/a
n/a
1.880
n/a
n/a
1.240
n/a
n/a
0.230
n/a
n/a
0.450
n/a
n/a
1.150
14.400
13.540
0.400
6.930
7.920
0.470
8.190
9.360
0.280
4.720
3.770
1.320
23.020
42.101
0.770
13.520
15.450
0.940
26.300
18.220
0.002
n/a
n/a
0.109
n/a
n/a
0.088
n/a
n/a
0.088
n/a
n/a
8.471
n/a
n/a
0.832
n/a
n/a
3.040
n/a
n/a
34.439
237.581
256.627

PM10
1.020
2.830
1.260
1.480
0.449
1.021
0.050
3.190
0.190
1.240
1.880
1.240
0.230
0.450
1.150
0.400
0.470
0.280
1.320
0.770
0.950
0.004
0.591
1.296
1.296
84.519
3.180
7.000
119.757
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SO2
0.630
1.770
0.099
0.008
0.035
0.079
0.080
n/a
n/a
n/a
n/a
n/a
n/a
n/a
0.210
0.150
0.170
0.070
0.490
0.030
0.590
n/a
n/a
n/a
n/a
n/a
n/a
n/a
4.411
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The application also included the use of four emergency generators for 728 hours per year
(permit contains a limit for 500 but modeling was done at 728) for each. These emissions
were modeled separately on the assumption that normal operations would cease if the
emergency generators were activated. The table below shows the emissions for the
emergency generators.
Source
P7A
P7B
P8
P9
Total

PM2.5

Emissions (Tons/Year)
PM10
NO2
CO

SO2

2.409
2.409
0.289
0.144
5.251

2.409
2.409
0.289
0.145
5.252

0.889
0.889
0.053
0.027
1.857

77.176
77.176
3.373
1.691
159.416

42.216
42.216
3.592
1.800
89.823

The SIL and MAAQS/NAAQS compliance demonstrations were conducted using the latest
available version of AERMOD and associated preprocessors. Specifically:
•
•
•
•
•
•

AERMOD version 16216r: Air dispersion model
AERMET version 16216: processes on-site and NWS meteorological data for input to
AERMOD
AERSURFACE version 13016: processes 1992 National Land Cover Data surface
characteristics for input to AERMET
AERMAP version 11103: Processes National Elevation Data from the USGS to
determine elevation of sources and receptors for input into AERMOD
BPIPPRM version 04274: characterizes building downwash for input to AERMOD
BEEST version 11.10: GUI used for easier processing of AERMOD inputs and
outputs.

Regulatory default options were used for all model runs. Rural dispersion coefficients were
applied because less than 50% of the site location is classified into a developed land use
category. All of Montana currently meets this criterion. Metrological data was obtained from
an on-site meteorological tower at the proposed facility location. Data was collected from
May 2012, through April 2017, and used in the modeling analysis. National Weather Service
data from the Helena Regional Airport (WBAN 24144) was used to supplement missing onsite data for the five-year period. The Great Falls Upper Air station (WBAN 04102) was
used for upper air data.
Source parameters were provided by Tintina and remained constant across all pollutants and
averaging times. The tables below outline the source parameters used for point and volume
sources for the facility, followed by parameters for the emergency generators.
Point source parameters for the facility operations are listed below.
Source
Cat.
EVL
EVU
Heater
5200-00

Source
EVL
EVU
PROA

Stack
Height (m)
0.91
0.91
1.83

Stack
Temp(K)
294.25
294.25
755.35
30

Stack Vel.
(m/s)
7.28
20.32
8.79

Stack Diam.
(m)
4.88
4.88
0.1
PD: 03/11/2019

Source
Cat.

Light
P10A
P10B
P11
P12
P13A
P13B
P14
P15
P16A
P16B
P17
P18
P2
P4
P5
P6
PORTAL

5200-00

Source
PROB
PROC
LIGHTA
LIGHTB
LIGHTC
LIGHTD
P10A
P10B
P11
P12
P13A
P13B
P14
P15
P16A
P16B
P17
P18
P2
P4
P5
P6
PORTAL

Stack
Height (m)
1.83
1.83
0.91
0.91
0.91
0.91
0.91
0.91
1.22
10
25
25
15
10
15
15
1.22
1.68
1.68
1.83
2.13
2.44
0.3

Stack
Temp(K)
755.35
755.35
866.45
866.45
866.45
866.45
294.25
294.25
810.95
ambient temp
ambient temp
ambient temp
ambient temp
ambient temp
ambient temp
ambient temp
838.75
737.15
737.15
755.37
791.35
743.15
294.25
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Stack Vel.
(m/s)
8.79
8.79
9
9
9
9
20.32
7.28
18.1
17.78
13.71
20.14
18.7
20.14
19.74
17.54
36.96
43.54
50.11
32.83
52.63
25.46
6.04

Stack Diam.
(m)
0.1
0.1
0.08
0.08
0.08
0.08
4.88
4.88
0.1
0.61
0.15
0.36
0.46
0.36
0.15
0.23
0.1
0.15
0.15
0.1
0.23
0.23
5.18
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Volume source parameters for the facility operations are listed below.
Source
Cat.
Fugitive
P1
P3A
P3B
Road

Stockpiles

Transfers

Source
DRAIN_CTF
DRAIN_PWP
POWDER
P1
P3A
P3B
ACC
CON
CTF Road
Service Road
CUPILE
NPILE
SPILE
SUBS
TEMP
TOPS
WRS
CTF_T
CUPILE_T
CWP_T
MILL_T
NCWR_T
PORTAL_T
PWP_T
WRS_T

Release
Height (m)
2
2
2
2.16
2.45
2.45
2.11
2.11
3.5
3.5
9
4.5
4.5
4.5
3.05
4.5
7.5
2
2
2
2
2
2
2
2

Init Sy (m)

Init Sz (m)

10.47
7.44
10.23
3.09
2.77
2.77
6.48
3.88
7.44
4.51
16.28
33.72
27.91
32.09
18.14
27.91
53.49
36.05
16.28
17.83
20.93
29.07
13.37
22.67
17.83

1.86
1.86
1.86
2.01
2.28
2.28
1.96
1.96
3.25
3.25
8.37
4.19
4.19
4.19
2.84
4.19
6.98
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86

The emergency generators’ source parameters are listed below.
Source Parameters
Source
P7A
P7B
P8
P9

5200-00

Base
Stack
Stack
Stack
Elev.
Height Stack
Vel.
Diam.
(m)
(m)
Temp(K) (m/s)
(m)
1785
6.1
746.55
49.05
0.3
1785
6.1
746.55
49.05
0.3
1768.9
1.22
838.75
36.96
0.1
1785
1.22
810.95
18.1
0.1
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Tintina conducted a screening analysis in concurrence with the NAAQS/MAAQS analysis
to determine whether the proposed project would result in predicted concentrations
exceeding any of the significant impacts levels (SILs) for any of the criteria pollutants for the
various averaging periods. The results of the screening analysis from the Tintina MAQP
application are shown below.
Modeled Conc.
Pollutant

Avg. Period

PM10
PM2.5
NO2

Significant
(Y/N)

24-hr

108.6

5

Y

24-hr
Annual
1-hr
Annual

16.6
4.2
263
11.7

1.2
0.3
7.52
1

Y
Y
Y
Y

1-hr

13.8

7.8

Y

3-hr

20.5

25

N

24-hr
Annual
1-hr

3.6
0.19
2725

5
1
2,000

N
N
Y

8-hr

459.2

500

N

SO2

CO

(g/m3)

Class II SIL
(g/m3)

SILs were exceeded for 24-hr PM10, 24-hr and annual PM2.5, 1-hr and annual NO2, 1-hr SO2
and 1-hr CO. Thresholds above the SILs requires that a compliance demonstration using
existing nearby industrial sources in addition to background concentrations be conducted
with the resulting concentrations compared to NAAQS and MAAQS. As the proposed
project site is not in close proximity with other existing industrial facilities, no nearby sources
were included in the NAAQS and MAAQS compliance demonstration. Therefore, the
compliance demonstration was simplified to adding the modeled concentrations from the
proposed project to approved background concentrations.
Tintina also conducted a screening analysis for emergency operations in concurrence with
the NAAQS/MAAQS analysis to determine whether the emergency operations would result
in predicted concentrations exceeding any of the significant impacts levels (SILs) for any of
the criteria pollutants for the various averaging periods. The results of the screening analysis
from the Tintina MAQP application are shown below.
Pollutant

Avg. Period

PM10

24-hr
24-hr
Annual
1-hr
Annual
1-hr

PM2.5
NO2

5200-00

Modeled
Conc.(a)
(g/m3)

Class II SIL
(g/m3)

Significant
(Y/N)

1.4
0.97
0.03
240
0.79
5.6

5
1.2
0.3
7.52(b)
1
7.8(c)

N
N
N
Y
N
N
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Pollutant

SO2
CO

Avg. Period
3-hr
24-hr
Annual
1-hr
8-hr

Modeled
Conc.(a)
(g/m3)
3.8
0.48
0.013
398
70

Class II SIL
(g/m3)

Significant
(Y/N)

25
5
1
2,000
500

N
N
N
N
N

Background concentrations prepared by Tintina were collected at the Sieben Flats NCore
monitoring station (Lewis and Clark County) and the Lewistown monitoring station (Fergus
County). The Sieben Flats station monitors background air quality data is part of the
National Core (NCore) multi-pollutant monitoring network which addresses monitoring
objectives including long-term health assessments contributing to ongoing reviews of the
NAAQS and the support of 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 with characteristics similar to the
region surrounding the BBCP. Monitoring data from the Sieben station was used for all
pollutants collected at the station, which included all criteria pollutants except for NO2 and
PM10. The Lewistown station provides another set of monitoring data characteristic to the
BBCP location and was used for NO2 and PM10 background concentration values.

Pollutant

Averaging Period

PM10(b)

24-hour

Background(a)
Concentration
(g/m3)

Monitoring Station

PM2.5(b)

24-hour
Annual

30.3(c)
10
2.5

SO2

1-hour

5.24(d)

Sieben Flatts NCORE

CO(b)

1-hour

Sieben Flatts NCORE

NO2

1-hour
Annual

1031(c)
20.7(e)
1(f)

Lewistown
Sieben Flatts NCORE
Sieben Flatts NCORE

Lewistown
Lewistown

(a) NAAQS design values provided in 2017 Network Plan produced by Montana DEQ unless noted
otherwise.
(b) Values exclude EPA or DEQ defined exceptional events.
(c) NAAQS design values derived from EPA Monitoring Values Report data.
(d) Concentration represents 2 ppb.
(e) Concentration represents 11 ppb.
(f) Concentration represents 0.5 ppb. Value not a regulatory calculated. Internally calculated arithmetic mean
provided in 2017 Network Plan. Used in lieu of no NO 2 Annual NAAQS Design Value

5200-00
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The compliance demonstration for the modeled inputs against the NAAQS and MAAQS is
shown below.
Pollutant
PM10
PM2.5
NO2

Avg.
Period
24-hr
24-hr
Annual
1-hr
Annual

SO2

1-hr

CO

1-hr

(a)
(b)
(c)
(d)
(e)
(f)
(g)

Modeled
Conc.
(g/m3)
89.7a

Background
Conc.
(g/m3)
30.3

Ambient
Conc. NAAQS % of
3 NAAQS
(g/m3) (g/m )
120
150
80%

12.0b
4.25c

10

22.0

35

2.5

6.75

131d
11.7c

20.7

5.8e
1890f

MAAQS
(g/m3)

% of
MAAQS

150

80%

63%

------

------

12

56%

------

------

151.7

188

81%

564

1

12.7

100

13%

94

36%g
13%

5.24

11.03

196

6%

1309

1%

1031

2921

40,000

7%

26,450

11%

Modeled concentration is the high-6th-high modeled over a 5-year concatenated met period.
Modeled concentration is the high-8th-high modeled over a 5-year concatenated met period.
Modeled concentration is the highest annual average over the modeled five-year period.
Modeled concentration is the high-8th-high modeled over a 5-year concatenated met period.
Modeled concentration is the high-4th-high modeled over a 5-year concatenated met period.
Modeled concentration is the high-2nd-high modeled over a 5-year concatenated met period.
Modeled concentration is the high-2nd-high modeled impact over a 5-year concatenated met period. High2nd-high concentration is 184 ug/m3 and was not included in the table. With the addition of the 20.7
ug/m3 background value the ambient impact is 36% of the MAAQS.

The compliance demonstration for the emergency operations for NO2 1-hr are shown
against the NAAQS and MAAQS below.
Pollutant

Avg.
Period

NO2

1-hr

Modeled
Conc.
(g/m3)
139.26a

Background
Conc.
(g/m3)
20.7

Ambient
Conc. NAAQS % of
3 NAAQS
(g/m3) (g/m )
159.96
188
85%

MAAQS
(g/m3)

% of
MAAQS

------

------

Modeled results of the full facility indicate the 1-hr NO2 standard and 24-hr PM10 standard
are at 81% and 80% of the NAAQS, respectively. Modeling results of the emergency
operations indicate the 1-hr NO2 standard is 85% of the NAAQS. These are the highest
modeled concentrations with the next highest being the 24-hr PM2.5 concentrations. Given
the modeling approach of assuming the highest emitting activities occur at the same time,
emission estimates are generally over-stated and since no pollutant is over either the
NAAQS or MAAQS for any averaging period, the proposed project has demonstrated
compliance with the NAAQS and MAAQS.
The Department determined, based on the modeling analysis, accompanying assumptions
and conditions including BACT methods established in MAQP #5200-00 that the impacts
from this permitting action will be minor. The Department believes it will not cause or
contribute to a violation of any ambient air quality standard. The full modeling analysis
submitted with the MAQP application, is on-file with the Department.
5200-00
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VII.

Taking or Damaging Implication Analysis
As required by 2-10-105, MCA, the Department conducted the following private property
taking and damaging assessment.

YES
X

NO
X
X
X
X

X
X
X
X
X
X

1. Does the action pertain to land or water management or environmental regulation
affecting private real property or water rights?
2. Does the action result in either a permanent or indefinite physical occupation of private
property?
3. Does the action deny a fundamental attribute of ownership? (ex.: right to exclude
others, disposal of property)
4. Does the action deprive the owner of all economically viable uses of the property?
5. Does the action require a property owner to dedicate a portion of property or to grant
an easement? [If no, go to (6)].
5a. Is there a reasonable, specific connection between the government requirement and
legitimate state interests?
5b. Is the government requirement roughly proportional to the impact of the proposed use
of the property?
6. Does the action have a severe impact on the value of the property? (consider economic
impact, investment-backed expectations, character of government action)
7. Does the action damage the property by causing some physical disturbance with respect
to the property in excess of that sustained by the public generally?
7a. Is the impact of government action direct, peculiar, and significant?
7b. Has government action resulted in the property becoming practically inaccessible,
waterlogged or flooded?
7c. Has government action lowered property values by more than 30% and necessitated
the physical taking of adjacent property or property across a public way from the property
in question?
Takings or damaging implications? (Taking or damaging implications exist if YES is
checked in response to question 1 and also to any one or more of the following questions:
2, 3, 4, 6, 7a, 7b, 7c; or if NO is checked in response to questions 5a or 5b; the shaded
areas)

Based on this analysis, the Department determined there are no taking or damaging
implications associated with this permit action.
VIII.

Environmental Assessment
An EA is not being conducted as part of this preliminary determination, as the proposed
underground mine and mill is being evaluated by the Department of Environmental Quality
and a separate Environmental Impact Statement (EIS) is in the process of being developed.
All project-related documents including the EIS related documents are being posted on the
DEQ website at: http://deq.mt.gov/Land/hardrock/tintinamines.

Analysis Prepared By: Craig Henrikson
Date: March 3, 2019
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APPENDIX K
Seasonal Fish Size-Frequency Data
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Size frequency collection data for Rainbow Trout and “Cutt-bows” collected at the Tintina Black
Butte Mine Sites.
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Size frequency collection data for Rainbow Trout and “Cutt-bows” collected at the Tintina Black
Butte Mine Sites.
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Size frequency collection data for Brown Trout collected at the Tintina Black Butte Mine Sites
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Size-frequency collection data for Brown Trout and Brook Trout collected at the Tintina Black
Butte Mine Sites
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Size frequency collection data for Rainbow Trout and “Cutt-bows” collected during fall 2014 at the
Tintina Black Butte Mine Sites.
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Size frequency collection data for Rainbow Trout and “Cutt-bows” collected during fall 2014 at the
Tintina Black Butte Mine Sites.
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Size frequency collection data for Brown Trout collected during fall 2014 at the Tintina Black Butte
Mine Sites
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Size-frequency collection data for Brown Trout and Brook Trout collected during fall 2014 at the
Tintina Black Butte Mine Sites
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Size frequency collection data for Rainbow Trout collected during summer 2015 at the Tintina
Black Butte Mine Sites
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Size frequency collection data for Rainbow Trout and “Cutt-bows” collected during summer 2015
at the Tintina Black Butte Mine Sites
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Size frequency collection data for Brown Trout collected during summer 2015 at the Tintina Black
Butte Mine Sites
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Little Sheep Creek seasonal Brook trout (EBT) size-frequency graphs
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Appendix C. Sheep Creek seasonal Rainbow trout (RBTR) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal rainbow trout (RBTR) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal rainbow trout (RBTR) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal Brown trout (LOLE) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal Brown trout (LOLE) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches)
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Appendix C. Sheep Creek seasonal Brown trout (LOLE) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches)
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Appendix C. Little Sheep Creek seasonal Brook trout (EBT) size-frequency graphs for 2016
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Appendix C. Little Sheep Creek seasonal Brook trout (EBT) size-frequency graphs for 2016
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Appendix C
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Appendix C. Sheep Creek seasonal Mountain Whitefish (MOWH) size-frequency graphs for
2016. Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal Mountain Whitefish (MOWH) size-frequency graphs for
2016. Catchable size is considered >200mm (8 inches)
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Appendix C. Sheep Creek seasonal Rainbow trout (RBTR) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal rainbow trout (RBTR) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal rainbow trout (RBTR) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal Brown trout (LOLE) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal Brown trout (LOLE) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches)
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Appendix C. Sheep Creek seasonal Brown trout (LOLE) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches)
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Appendix C. Little Sheep Creek seasonal Brook trout (EBT) size-frequency graphs for 2016
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Appendix C. Little Sheep Creek seasonal Brook trout (EBT) size-frequency graphs for 2016
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January 2017

Appendix C. Sheep Creek seasonal Mountain Whitefish (MOWH) size-frequency graphs for
2016. Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal Mountain Whitefish (MOWH) size-frequency graphs for
2016. Catchable size is considered >200mm (8 inches)
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Size frequency collection data for Rainbow Trout and “Cutt-bows” collected at the Tintina Black
Butte Mine Sites.
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Size frequency collection data for Rainbow Trout and “Cutt-bows” collected at the Tintina Black
Butte Mine Sites.
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Size frequency collection data for Brown Trout collected at the Tintina Black Butte Mine Sites
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Size-frequency collection data for Brown Trout and Brook Trout collected at the Tintina Black
Butte Mine Sites
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Appendix B
September 2015

Size frequency collection data for Rainbow Trout and “Cutt-bows” collected during fall 2014 at the
Tintina Black Butte Mine Sites.
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Size frequency collection data for Rainbow Trout and “Cutt-bows” collected during fall 2014 at the
Tintina Black Butte Mine Sites.
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Size frequency collection data for Brown Trout collected during fall 2014 at the Tintina Black Butte
Mine Sites
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Size-frequency collection data for Brown Trout and Brook Trout collected during fall 2014 at the
Tintina Black Butte Mine Sites
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Size frequency collection data for Rainbow Trout collected during summer 2015 at the Tintina
Black Butte Mine Sites
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Size frequency collection data for Rainbow Trout and “Cutt-bows” collected during summer 2015
at the Tintina Black Butte Mine Sites
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Size frequency collection data for Brown Trout collected during summer 2015 at the Tintina Black
Butte Mine Sites
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Appendix C. Seasonal salmonid size-frequency tables for fall 2017. EBT = brook trout, RBT =
rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid, WSCT= westslope
cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU = mountain sucker,
WHSU = white sucker. Catchable size is considered >200mm (8 inches).

Sheep SH.22.7/AQ2 Fall
EBT

# per
reach

# per
1000ft

# per
mile

50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
>350 mm

4.0
3.0
4.0
0.0
1.0
2.0
1.0

4.0
3.0
4.0
0.0
1.0
2.0
1.0

20.8
15.6
20.8
0
5.2
10.4
5.2

21
16.0
21
0
5
10
5

27%
20%
27%
0%
7%
13%
7%

15.0

15.0

78

78 (78-78)

100%

total
LOLE
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
350-400 mm
400-450 mm
total

Avg # per
% of total
mile (95% CI)
catch

Avg # per Avg # per Avg # per Avg # per
% of total
section
1000ft
mile
mile (95% CI)
catch
3.0
3.0
15.6
16
30%
2.0
2.0
10.4
11
20%
1.0
1.0
5.2
5
10%
0.0
0.0
0
0
0%
0.0
0.0
0
0
0%
1.0
1.0
5.2
5
10%
1.0
1.0
5.2
5
10%
2.0
2.0
10.4
10
20%
10.0
10.0
52
52 (52-52)
100%

Avg # per Avg # per Avg # per Avg # per
% of total
section
1000ft
mile
mile (95% CI)
catch
50-100 mm
5.0
5.0
26
26 (21-31)
50%
100-150mm
3.0
3.0
15.6
16
30%
150-200 mm
1.0
1.0
5.2
5
10%
200-250 mm
1.0
1.0
5.2
5
10%
250-300 mm
0.0
0.0
0
0
0%
total
10.0
10.0
52
52 (47-57)
100%
RBT

Sheep SH.19.2/AQ3 Fall
EBT
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200-250 mm
250-300 mm
>300 mm
total

Avg # per Avg # per Avg # per Avg # per
% of total
section
1000ft
mile
mile (95% CI)
catch
0.0
0.0
10.0
5.0
0.0
0.0
15.0

0.0
0.0
10.0
5.0
0.0
0.0
15.0

0
0
52
26
0
0
78

0
0
52 (36-68)
26
0
0
78 (68-88)

0%
0%
67%
33%
0%
0%
100%
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Appendix C. Sheep Creek seasonal size-frequency graphs for 2017. EBT = brook trout, RBT =
rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid, WSCT= westslope
cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU = mountain sucker,
WHSU = white sucker,Catchable size is considered >200mm (8 inches).

Sheep SH.19.2/AQ3 Fall
RBT
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
>300 mm
total
LOLE
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
350-400mm
400-450mm
450-500mm
total

MOWH
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
total
LNDA
50-100 mm
total
WHSU
150-200 mm

Avg # per Avg # per Avg # per Avg # per
% of total
section
1000ft
mile
mile (95% CI)
catch
0.0
0.0
0
0
0%
4.0
4.0
20.8
21
33%
1.0
1.0
5.2
5
8%
3.0
3.0
15.6
16
25%
2.0
2.0
10.4
11
17%
2.0
2.0
10.4
11
17%
12.0
12.0
62.4
63 (52-73)
100%
Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
7.0
7.0
36.4
37 (26-46)
23%
4.0
4.0
20.8
21
13%
10.0
10.0
52
52 (47-57)
32%
3.0
3.0
15.6
16 (13-19)
10%
4.0
4.0
20.8
21
13%
1.0
1.0
5.2
5
3%
1.0
1.0
5.2
5
3%
0.0
0.0
0
0
0%
1.0
1.0
5.2
5
3%
31.0
31.0
161.2 161 (156-166)
100%
Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
6.0
6.0
31.2
32 (26-36)
60%
0.0
0.0
0
0
0%
2.0
2.0
10.4
10
20%
0.0
0.0
0
0
0%
0.0
0.0
0
0
0%
2.0
2.0
10.4
10
20%
10.0
10.0
52
52 (47-57)
100%
# per
section
5.0
5.0
# per
section
1.0

# per
1000ft
5.0
5.0
# per
1000ft
1.0

# per
mile
26
26
# per
mile
5.2

Avg # per
% of total
mile (95% CI)
catch
26 (26-26)
100%
26 (26-26)
100%
Avg # per mile % of total
(95% CI)
catch
5
100%
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Appendix C. Sheep Creek seasonal size-frequency graphs for 2017. EBT = brook trout, RBT =
rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid, WSCT= westslope
cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU = mountain sucker,
WHSU = white sucker,Catchable size is considered >200mm (8 inches).

Sheep SH.18.3/AQ4 Fall
Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
50-100 mm
3.0
3.0
15.6
16
9%
100-150mm
16.0
16.0
83.2
83 (78-88)
50%
150-200 mm
7.0
7.0
36.4
37
22%
200-250 mm
4.0
4.0
20.8
21
13%
250-300 mm
1.0
1.0
5.2
5
3%
>300 mm
1.0
1.0
5.2
5
3%
total
32.0
32.0
166.4
166 (161-172)
100%
RBT

LOLE
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
350-400 mm
total

MOWH
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
total
LNDA
50-100 mm
total

# per
section
10.0
4.0
4.0
0.0
2.0
1.0
1.0
22.0

# per
1000ft
10.0
4.0
4.0
0.0
2.0
1.0
1.0
22.0

# per
mile
52
20.8
20.8
0
10.4
5.2
5.2
114.4

Avg # per
% of total
mile (95% CI)
catch
52 (47-57)
46%
21
18%
21
18%
0
0%
10
9%
5
5%
5
5%
114 (110-118) 100%

# per
section
2.0
0.0
0.0
1.0
0.0
3.0

# per
1000ft
2.0
0.0
0.0
1.0
0.0
3.0

# per
mile
10.4
0
0
5.2
0
15.6

Avg # per
% of total
mile (95% CI)
catch
10 (10-10)
65%
0
0%
0
0%
6
35%
0
0%
16 (16-16)
100%

# per
section
5.0
5.0

# per
1000ft
5.0
5.0

# per
mile
26
26

Avg # per
% of total
mile (95% CI)
catch
26 (26-26)
100%
26 (26-26)
100%
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Appendix C. Sheep Creek seasonal size-frequency graphs for 2017. EBT = brook trout, RBT =
rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid, WSCT= westslope
cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU = mountain sucker,
WHSU = white sucker,Catchable size is considered >200mm (8 inches).

Sheep SH17.5/AQ1 Fall
# per
section
40.0
29.0
4.0
3.0
0.0
0.0
78.0

# per
1000ft
30.0
21.8
3.0
2.3
0.0
0.0
58.5

# per
mile
156
113.1
15.6
11.7
0
0
304.2

Avg # per
% of total
mile (95% CI)
catch
156 (146-166)
53%
113 (109-117)
38%
16
5%
12
4%
0
0%
0
0%
304 (280-328) 100%

50-100 mm
100-150mm

# per
section
9.0
3.0

# per
1000ft
6.8
2.3

# per
mile
35.1
11.7

Avg # per
% of total
mile (95% CI)
catch
35
45%
12
15%

150-200 mm
200-250 mm
250-300 mm
>300 mm
total

6.0
2.0
0.0
0.0
20.0

4.5
1.5
0.0
0.0
15.0

23.4
7.8
0
0
78

CTxRBT

# per
section

# per
1000ft

# per
mile

100-150mm

1.0

0.8

3.9

4

20%

150-200 mm

3.0

2.3

11.7

12

60%

200-250 mm

1.0

0.8

3.9

4

20%

total

5.0

3.8

19.5

20 (20-20)

100%

MOWH

# per
section

# per
1000ft

# per
mile

50-100 mm
100-150mm
150-200 mm
200-250 mm
total

7.0
0.0
1.0
0.0
8.0

7.0
0.0
1.0
0.0
8.0

36.4
0
5.2
0
41.6

RBT
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
>300 mm
total
LOLE

24
8
0
0
78 (78-78)

30%
10%
0%
0%
100%

Avg # per % of total
mile (95% CI)
catch

Avg # per % of total
mile (95% CI)
catch
36 (26-46)
0
6
0
42 (31-52)

87%
0%
13%
0%
100%

Tintina Resources Black Butte Copper Project
Montana Biological Survey

Appendix C
January 2018

Appendix C cont.. Sheep Creek seasonal size-frequency graphs for 2017. EBT = brook trout,
RBT = rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid, WSCT=
westslope cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU = mountain
sucker, WHSU = white sucker. Catchable size is considered >200mm (8 inches).

Sheep SH15.5U/AQ10 Fall
# per
section
1.0
0.0
3.0
3.0
3.0
10.0

# per
1000ft
0.8
0.0
2.3
2.3
2.3
7.5

Avg # per Avg # per % of total
mile mile (95% CI)
catch
3.9
4
10%
0
0
0%
11.7
12
30%
11.7
12
30%
11.7
12
30%
39
39 (31-47)
100%

MOWH

# per
section

# per
1000ft

Avg # per Avg # per
% of total
mile
mile (95% CI)
catch

100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
350-400 mm
total

1.0
1.0
2.0
2.0
3.0
2.0
11.0

0.8
0.8
1.5
1.5
2.3
1.5
8.3

RBT
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
total

3.9
3.9
7.8
7.8
11.7
7.8
42.9

4
4
8
8
12
8
43 (35-51)

9%
9%
18%
18%
27%
18%
100%

Avg # per Avg # per Avg # per Avg # per
% of total
section
1000ft
mile
mile (95% CI)
catch

LOLE
100-150mm
150-200 mm
250-300 mm
300-350 mm
350-400 mm
400-450 mm
total

1.0
1.0
1.0
1.0
1.0
1.0
6.0

0.8
0.8
0.8
0.8
0.8
0.8
4.5

EBT

# per
section

# per
1000ft

1.0

1.0

50-100 mm

3.9
3.9
3.9
3.9
3.9
3.9
23.4

4
4
4
4
4
4
24 (20-28)

16%
16%
16%
16%
16%
16%
100%

Avg # per Avg # per
% of total
mile
mile (95% CI)
catch
5.2

5

100%

Sheep SH15.5D/AQ11
Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
50-100 mm
29.0
21.8
113.1 113 (108-118
30%
100-150mm
39.0
29.3
152.1 152 (143-162)
41%
150-200 mm
13.0
9.8
50.7
51
15%
200-250 mm
12.0
9.0
46.8
47
13%

# per
section
1.0
2.0
0.0
0.0
0.0
0.0
1.0
4.0

# per
1000ft
0.8
1.5
0.0
0.0
0.0
0.0
0.8
3.0

# per
mile
3.9
7.8
0
0
0
0
3.9
15.6

Avg # per mile % of total
(95% CI)
catch
4
25%
8
50%
0
0%
0
0%
0
0%
0
0%
4
25%
16 (8-24)
100%

Brook Trout

# per
section

# per
1000ft

# per
mile

Avg # per mile % of total
(95% CI)
catch

50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
total

2.0
1.0
2.0
0.0
0.0
0.0
5.0

1.5
0.8
1.5
0.0
0.0
0.0
3.8

7.8
3.9
7.8
0
0
0
19.5

RBT

LOLE

250-300 mm
300-350 mm
total

100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
350-400 mm
400-450 mm
total

MOWH
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
total

LODA
50-100 mm
100-150mm
150-200 mm
total

1.0
0.0
95.0

0.8
0.0
71.3

3.9
0
370.5

4
0
371 (363-378)

1%
0%
100%

Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
9.0
6.8
35.1
35 (31-39)
43%
4.0
3.0
15.6
16
19%
0.0
0.0
0
0
0%
1.0
0.8
3.9
4
5%
0.0
0.0
0
0
0%
7.0
5.3
27.3
27
33%
21.0
15.8
81.9
82 (82-82)
100%

# per
section
5.0
10.0
0.0
15.0

# per
1000ft
3.8
7.5
0.0
11.3

# per
mile
19.5
39
0
58.5

Avg # per mile % of total
(95% CI)
catch
20 (17-23)
33%
39
67%
0
0%
59 (55-63)
100%

8
4
8
0
0
0
20 (20-20)

40%
20%
40%
0%
0%
0%
100%
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Appendix C cont.. Tenderfoot Creek seasonal size-frequency graphs for 2017. EBT = brook
trout, RBT = rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid,
WSCT= westslope cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU =
mountain sucker, WHSU = white sucker. Catchable size is considered >200mm (8 inches).

Tenderfoot TN9.4/AQ6 Fall
RBT

# per
section

# per
1000ft

# per
mile

50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm

16.0
21.0
22.0
11.0
3.0

12.0
15.8
16.5
8.3
2.3

62.4
81.9
85.8
42.9
11.7

63 (53-74)
82 (75-89)
86 (78-94)
43
12

22%
28%
30%
15%
4%

300-350 mm

1.0

0.8

3.9

4

1%

74.0

55.5

288.6

289 (277-308)

100%

CT x RBT
Hybrid

# per
section

# per
1000ft

# per
mile

Avg # per mile % of total
(95% CI)
catch

50-100 mm
100-150mm
150-200 mm

7.0
22.0
20.0

5.3
16.5
15.0

27.3
85.8
78

28
86 (76-96)
78

11%
36%
33%

200-250 mm

12.0

9.0

46.8

47

20%

250-300 mm

0.0

0.0

0

0

0%

61.0

45.8

237.9

238 (234-242)

100%

Brook Trout

# per
section

# per
1000ft

# per
mile

Avg # per
% of total
mile (95% CI)
catch

50-100 mm

1.0

0.8

3.9

4

13%

100-150mm

2.0

1.5

7.8

7

25%

150-200 mm

3.0

2.3

11.7

12

38%

200-250 mm
total

2.0
8.0

1.5
6.0

7.8
31.2

8

25%

31 (27-35)

100%

total

total

Avg # per mile % of total
(95% CI)
catch
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Appendix C. Moose and Little Sheep Creek seasonal size-frequency graphs for 2017. EBT =
brook trout, RBT = rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid,
WSCT= westslope cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU =
mountain sucker, WHSU = white sucker,Catchable size is considered >200mm (8 inches).

Moose Creek MO.1 (Fall)
Rainbow
Trout
50-100 mm
100-150mm
150-200 mm
200-250 mm
total

# per
section
22.0
13.0
16.0
7.0
58.0

# per
1000ft
31.7
18.7
23.0
10.1
83.5

CT x RBT
Hybrid

# per
section

50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
total

13.0
4.0
4.0
4.0
1.0
26.0
# per
section
13.0
16.0
12.0
4.0
2.0
1.0
48.0

Brook Trout
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
250-300 mm
total

164.7
97.3
119.8
52.4
434.3

Avg # per mile % of total
(95% CI)
catch
165 (157-172)
38%
97.3
22%
119.8
28%
52.4
12%
434 (427-442) 100%

# per
1000ft

# per
mile

Avg # per mile % of total
(95% CI)
catch

18.7
5.8
5.8
5.8
1.4
37.4
# per
1000ft
18.7
23.0
17.3
5.8
2.9
1.4
69.1

97.3
30.0
30.0
30.0
7.5
194.7
# per
mile
97
119
90
30
15
7.5
359.5

104 (67-142)
50%
30
15%
30
15%
30
15%
8
4%
195 (172-232)
100%
Avg # per mile % of total
(95% CI)
catch
97 (83-111)
27%
119 (112-127)
33%
114 (104-125)
25%
57
8%
15
4%
7.5
2%
360 (345-375)
100%

# per mile

Little Sheep LS.1 Fall
50-100 mm
100-150mm

# per
section
62.0
9.0

# per
1000ft
124.0
18.0

# per
mile
644.8
93.6

Avg # per mile
(95% CI)
645 (635-655)
94

% of total
catch
45%
6%

150-200 mm
200-250 mm
250-300 mm
>300 mm
total

49.0
17.0
2.0
0.0
139.0

98.0
34.0
4.0
0.0
278.0

509.6
176.8
20.8
0
1445.6

510 (500-520)
177
21
0
1,446 (1435-1456)

35%
12%
1%
0%
100%

Brook Trout
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Appendix C. Seasonal salmonid size-frequency tables for fall 2017. Catchable size is
considered >200mm (8 inches).

Little Sheep LS.1 Fall
Brown Trout
50-100 mm
100-150mm
150-200 mm
total
MOWH
50-100 mm
100-150mm
150-200 mm
total
WHSU
50-100 mm
100-150mm
150-200 mm
total

# per
section
3.0
1.0
0.0
4.0
# per
section
6.0
0.0
0.0
6.0
# per
section
1.0
3.0
1.0
5.0

# per
1000ft
6.0
2.0
0.0
8.0
# per
1000ft
12.0
0.0
0.0
12.0
# per
1000ft
2.0
6.0
2.0
10.0

# per
mile
31.2
10.4
0
41.6
# per
mile
62.4
0
0
62.4
# per
mile
10.4
31.2
10.4
52

Avg # per mile
(95% CI)
31 (31-31)
11
0
42
Avg # per mile
(95% CI)
63
0
0
63
Avg # per mile
(95% CI)
11
31
10
52

% of total
catch
75%
25%
0%
100%
% of total
catch
100%
0%
0%
100%
% of total
catch
20%
60%
20%
100%
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Appendix C. Sheep Creek seasonal Rainbow trout (RBTR) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal rainbow trout (RBTR) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal rainbow trout (RBTR) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal Brown trout (LOLE) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal Brown trout (LOLE) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches)
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Appendix C. Sheep Creek seasonal Brown trout (LOLE) size-frequency graphs for 2016.
Catchable size is considered >200mm (8 inches)
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Appendix C. Little Sheep Creek seasonal Brook trout (EBT) size-frequency graphs for 2016
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Appendix C. Little Sheep Creek seasonal Brook trout (EBT) size-frequency graphs for 2016
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Appendix C. Sheep Creek seasonal Mountain Whitefish (MOWH) size-frequency graphs for
2016. Catchable size is considered >200mm (8 inches).
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Appendix C. Sheep Creek seasonal Mountain Whitefish (MOWH) size-frequency graphs for
2016. Catchable size is considered >200mm (8 inches)

Pages extracted from:
Stagliano, D. 2019. Aquatic Monitoring Plan and Assessment Summary for Streams in the
Tintina Black Butte Copper Project Area of Meagher County, MT 2014-2018.
Prepared for Tintina Montana, Inc., White Sulphur Springs, Montana. Montana
Biological Survey, Helena, Montana. April 2019.
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Appendix C. Summer salmonid size-frequency tables for 2018. EBT = brook trout, RBT =
rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid, WSCT= westslope
cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU = mountain sucker,
WHSU = white sucker. Catchable size is considered >200mm (8 inches).

Sheep SH.22.7/AQ2 Summer
EBT

# per
section
0.0
0.0
1.0
2.0
1.0
4.0

50-100 mm
100-150mm
150-200 mm
200-250 mm
300-350 mm
total

# per
1000ft
0.0
0.0
0.8
1.5
0.8
3.0

# per
mile
0.0
0.0
4.0
7.9
4.0
15.8

Petersen Pop.
Est. # per
% of total
mile (95% CI)
catch
0
0%
0
0%
14
25%
20
50%
14
25%
48 (36-60)
100%

Avg # per Avg # per Avg # per Avg # per
% of total
section
1000ft
mile
mile (95% CI)
catch
400-450 mm
1.0
1.5
7.8
8
100%
LOLE

RBT

# per
section
2.0
1.0
1.0
2.0
0.0
2.0
8.0

<50mm
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
total

# per
1000ft
1.5
0.8
0.8
1.5
0.0
1.5
6.1

# per
mile
7.9
4.0
4.0
7.9
0.0
7.9
32

Petersen Pop.
Est. # per
% of total
mile (95% CI)
catch
24
25%
12
12%
12
12%
24
25%
0
0%
24
25%
96 (78-114)
100%

Sheep SH.19.2/AQ3 Summer
LOLE
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
350-400 mm
400-450 mm
450-500 mm
total

# per
section

# per
1000ft

# per
mile

4.0
2.0
4.0
5.0
1.0
1.0
4.0
2.0
23.0

2.7
1.3
2.7
3.4
0.7
0.7
2.7
1.3
15.4

13.9
7.0
13.9
17.4
3.5
3.5
13.9
7.0
80.1

Petersen Pop.
Est. # per
% of total
mile (95% CI)
catch
21
18%
10
8%
21
18%
26
22%
5
4%
5
4%
21
18%
10
8%
119 (110-130)
100%
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Sheep SH.19. 2/AQ3 Summer (cont.)
Petersen Pop.
Est. # per
% of total
mile (95% CI)
catch
5
19%
5
19%
16
62%
0
0%
26 (21-31)
100%
Petersen Pop.
Est. # per
% of total
mile (95% CI)
catch
7
15%
7
15%

# per
section

# per
1000ft

# per
mile

100-150mm
150-200 mm
200-250 mm
250-300 mm
total

1.0
1.0
3.0
0.0
5.0

0.7
0.7
2.0
0.0
3.4

3.5
3.5
10.5
0.0
17.4

RBT

# per
section

# per
1000ft

# per
mile

100-150mm
150-200 mm

1.0
1.0

0.7
0.7

3.5
3.5

200-250 mm
250-300 mm
300-350 mm
total

2.0
5.0
0.0
9.0

1.3
3.4
0.0
6.0

7.0
17.4
0.0
31.4

# per
section

# per
1000ft

# per
mile

200-250 mm
250-300 mm
300-350 mm
350-400 mm
total

1.0
0.0
5.0
1.0
7.0

0.7
0.0
3.4
0.7
4.7

3.5
0.0
17.4
3.5
24.4

15
32%
35
74%
0
0%
64 (32-96)
100%
Petersen Pop.
Est. # per
% of total
mile (95% CI)
catch
5
14%
0
0%
26
72%
5
14%
50 (46-54)
100%

WHSU

# per
section
2.0
1.0
1.0
4.0

# per
1000ft
1.3
0.7
0.7
2.7

# per
mile
7.0
3.5
3.5
13.9

Petersen Pop.
Est. # per
% of total
mile (95% CI)
catch
10
50%
5.2
25%
5.2
25%
21 (21-21)
100%

EBT

MOWH

250-300 mm
350-400 mm
400-450 mm
total

Sheep SH.18.3/AQ4 Summer
LOLE
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
350-400 mm
400-450 mm
450-500 mm
total

# per
section

# per
1000ft

# per
mile

1.0
2.0
1.0
1.0
1.0
1.0
3.0
1.0
11.0

0.7
1.3
0.7
0.7
0.7
0.7
2.0
0.7
7.4

3.5
7.0
3.5
3.5
3.5
3.5
10.5
3.5
38.3

Petersen Pop.
Est. # per
% of total
mile (95% CI)
catch
7
8%
18
21%
7
8%
7
8%
7
8%
7
8%
24
29%
7
8%
84 (66-102)
100%
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Appendix C. Summer salmonid size-frequency tables for 2018. EBT = brook trout, RBT =
rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid, WSCT= westslope
cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU = mountain sucker,
WHSU = white sucker,Catchable size is considered >200mm (8 inches).

Sheep SH.18.3/AQ4 Summer (cont.)
RBTR

# per
section

# per
1000ft

# per
mile

50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
total

0.0
0.0
2.0
3.0
1.0
1.0
7.0

0.0
0.0
1.3
2.0
0.7
0.7
4.7

0.0
0.0
7.0
10.5
3.5
3.5
24.4

# per
section

# per
1000ft

# per
mile

150-200 mm
200-250 mm
250-300 mm
300-350 mm
350-400 mm
350-400 mm
total

0.0
0.0
3.0
8.0
4.0
1.0
16.0

0.0
0.0
2.0
5.4
2.7
0.7
10.7

0.0
0.0
10.5
27.9
13.9
3.5
55.7

EBT

# per
section

# per
1000ft

# per
mile

100-150mm
150-200 mm
200-250 mm
250-300 mm
total

0.0
0.0
1.0
1.0
2.0

0.0
0.0
0.7
0.7
1.3

0.0
0.0
3.5
3.5
7.0

MOWH

Petersen Pop.
Est. # per
% of total
mile (95% CI)
catch
0
0%
0
0%
8
22%
14
39%
7
19%
7
19%
36 (24-58)
100%

Pop Est.
% of total
Peterson per
catch
mile (95% CI)
0
0
15
31
20
6
72 (60-84)

Petersen
Pop. Est. #
per mile
(95% CI)
0
0
8
8
16 (8-24)

0%
0%
21%
43%
28%
8%
100%

% of total
catch
0%
0%
50%
50%
100%

Sheep SH17.5/AQ1 Summer
# per
section

# per
1000ft

# per mile

50-100 mm
100-150mm
150-200 mm
200-250 mm

0.0
8.0
3.0
1.0

0.0
5.4
2.0
0.7

0.0
27.9
10.5
3.5

250-300 mm
300-350 mm
total

0.0
0.0
10.0

0.0
0.0
6.7

0.0
0.0
34.8

LOLE

Petersen Pop.
% of total
Est. # per
catch
mile (95% CI)
0
0%
41
65%
15
24%
7
11%
0
0
63 (56-70)

0%
0%
100%
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Appendix C. Summer salmonid size-frequency tables for 2018. EBT = brook trout, RBT =
rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid, WSCT= westslope
cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU = mountain sucker,
WHSU = white sucker. Catchable size is considered >200mm (8 inches).

Sheep SH17.5/AQ1 Summer (cont.)
EBT

Petersen Pop.
Est. # per
% of total
mile (95% CI)
catch
0
0%
8
66%
0
0%
4
33%
0
0%
12 (6-18)
100%

# per
section
0.0
2.0
0.0
1.0
0.0
3.0

# per
1000ft
0.0
1.5
0.0
0.8
0.0
2.3

# per
mile
0.0
7.9
0.0
4.0
0.0
11.9

RBT

# per
section

# per
1000ft

# per
mile

50-100 mm
100-150mm
150-200 mm

1.0
14.0
12.0

0.7
9.4
8.0

3.5
48.8
41.8

Petersen Pop.
% of total
Est. # per
catch
mile (95% CI)
7
3%
98
44%
83
37%

200-250 mm
250-300 mm
300-350 mm
total

4.0
1.0
0.0
32.0

2.7
0.7
0.0
21.4

13.9
3.5
0.0
111.5

29
7
0
224 (170-274)

# per
section

# per
1000ft

# per
mile

2.0
0.0
2.0
4.0

1.3
0.0
1.3
2.7

7.0
0.0
7.0
13.9

50-100 mm
100-150mm
150-200 mm
200-250 mm
300-350 mm
total

MOWH
100-150 mm
150-200 mm
250-300 mm
total

13%
3%
0%
100%

Petersen Pop.
% of total
Est. # per
catch
mile (95% CI)
7
50%
0
0%
7
50%
14 (10-18)
100%

Tenderfoot Creek TN.9.3/AQ5 Summer
RBT
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
total

# per
section
1.0
1.0
8.0
0.0
0.0
10.0

# per
1000ft
1.0
1.0
8.0
0.0
0.0
10.0

# per
mile
5.2
5.2
41.6
0
0
52

# per mile
(95% CI)
5.2
5.2
46.8
0
0
52 (47-57)

% of total
catch
10%
10%
80%
0%
0%
100%
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Appendix C. Summer salmonid size-frequency tables for 2018. EBT = brook trout, RBT =
rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid, WSCT= westslope
cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU = mountain sucker,
WHSU = white sucker. Catchable size is considered >200mm (8 inches).

Tenderfoot TN.9.3/AQ5 Summer (cont.)
CTxRBT

Avg # per Avg # per Avg # per Avg # per
% of total
section
1000ft
mile
mile (95% CI)
catch

50-100 mm

1.0

1.0

5.2

5.2

16%

100-150mm

1.0

1.0

5.2

5.2

16%

150-200 mm

4.0

4.0

20.8

20.8

65%

200-250 mm

0.0

0.0

0

0

0%

250-300 mm

0.0

0.0

0

0

0%

>300 mm
total

0.0
6.0

0.0
6.0

0
31.2

0
32 (32-32)

0%
100%

WSCT
100-150 mm

Avg # per Avg # per Avg # per Avg # per
% of total
section
1000ft
mile
mile (95% CI)
catch
1.0

1.0

5.2

6 (6-6)

100%
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Appendix C cont.. Sheep Creek seasonal size-frequency graphs for 2018. EBT = brook trout,
RBT = rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid, WSCT=
westslope cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU = mountain
sucker, WHSU = white sucker. Catchable size is considered >200mm (8 inches).

Sheep SH15.5U/AQ10 Summer
RBT
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
>300 mm
total
LOLE
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
350-400 mm
total

EBT
50-100mm
100-150mm
150-200 mm
200-250 mm
total

Avg # per Avg # per Avg # per
section
1000ft
mile
4.0
2.7
13.9
37.0
24.8
128.9
27.0
18.1
94.1
8.0
5.4
27.9
5.0
3.4
17.4
3.0
2.0
10.5
84.0
56.3
292.7
Avg # per Avg # per Avg # per
section
1000ft
mile
3.0
2.0
10.5
3.0
2.0
10.5
2.0
1.3
7.0
1.0
0.7
3.5
1.0
0.7
3.5
1.0
0.7
3.5
11.0
7.4
38.3
Avg # per Avg # per Avg # per
section
1000ft
mile
0.0
0.0
0.0
0.0
0.0
0.0
6.0
4.0
20.9
4.0
2.7
13.9
10.0
6.7
34.8

Avg # per mile % of total
(95% CI)
catch
13.9
5%
128.9
44%
94.1
32%
27.9
10%
17.4
6%
10.5
4%
293 (253-333)
100%
Avg # per mile % of total
(95% CI)
catch
10.5
27%
10.5
27%
7.0
18%
3.5
9%
3.5
9%
3.5
9%
39 (34-44)
100%
Avg # per mile % of total
(95% CI)
catch
0.0
0%
0.0
0%
20.9
60%
13.9
40%
35 (30-40)
100%

Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
50-100mm
0.0
0.0
0.0
0.0
0%
100-150mm
6.0
4.0
20.9
20.9
60%
150-200 mm
2.0
1.3
7.0
7.0
20%
200-250 mm
2.0
1.3
7.0
7.0
20%
total
10.0
6.7
34.8
35 (31-39)
100%
CT x RBT

MOWH
50-100mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
300-350 mm
350-400 mm
total

Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
1.0
0.7
3.5
3
3%
6.0
4.0
20.9
21
19%
4.0
2.7
13.9
14
12%
4.0
2.7
13.9
14
12%
4.0
2.7
13.9
14
12%
10.0
6.7
34.8
35
31%
3.0
2.0
10.5
10
9%
32.0
21.4
111.488 112 (102-122)
100%
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Appendix C. Moose and Little Sheep Creek seasonal size-frequency graphs for 2018. EBT =
brook trout, RBT = rainbow trout, LOLE = brown trout, CTxRBT= cutthroat-rainbow trout hybrid,
WSCT= westslope cutthroat trout, MWF = mountain whitefish, LNDA = longnose dace, MSU =
mountain sucker, WHSU = white sucker. Catchable size is considered >200mm (8 inches).

Moose Creek MO.1 (Summer/Fall)
RBT
<50 mm
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
>300 mm
total

Avg # per Avg # per Avg # per
Avg # per mile
% of total
section
1000ft
mile
(95% CI)
catch
132.0
184.8
961.0
961.0
45%
139.0
194.6
1011.9
1011.9
47%
17.0
23.8
123.8
123.8
6%
5.0
7.0
36.4
36.4
2%
2.0
2.8
14.6
14.6
1%
0.0
0.0
0.0
0.0
0%
1.0
1.4
7.3
7.3
0%
296.0
414.4
2154.9 2155 (2148-2163)
100%

Avg # per Avg # per Avg # per
section
1000ft
mile
50-100mm
0.0
0.0
0.0
100-150mm
5.0
7.0
36.4
150-200 mm
1.0
1.4
7.3
200-250 mm
0.0
0.0
0.0
total
6.0
8.4
43.7

Avg # per mile
(95% CI)
0.0
37.0
7.0
0.0
44 (44-44)

% of total
catch
0%
83%
17%
0%
100%

Avg # per Avg # per Avg # per
section
1000ft
mile
50-100mm
13.0
18.2
94.6
100-150mm
9.0
12.6
65.5
150-200 mm
6.0
8.4
43.7
200-250 mm
3.0
4.2
21.8
250-300 mm
4.0
5.6
29.1
total
35.0
49.0
254.8

Avg # per mile
(95% CI)
94.6
65.5
43.7
21.8
29.1
255 (248-262)

% of total
catch
37%
26%
17%
9%
11%
100%

CT x RBT

EBT
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Appendix C. Seasonal salmonid size-frequency tables for summer 2018. Catchable size is
considered >200mm (8 inches).

Little Sheep LS.1 Summer
EBT
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
total

Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
19.0
38.0
197.6
197.6
54%
8.0
16.0
83.2
83.2
23%
7.0
14.0
72.8
72.8
20%
1.0
2.0
10.4
10.4
3%
0.0
0.0
0
0
0%
35.0
70.0
364.0 364 (302-416)
100%

Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
100-150 mm
1.0
2.0
10.4
10.4
50%
400-450 mm
1.0
2.0
10.4
10.4
50%
total
2.0
4.0
20.8
21 (21-21)
100%
LOLE

Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
300-350 mm
1.0
1.0
5.2
5.2
100%
total
1.0
1.0
5.2
5.0 (5.0-5.0)
100%
RBT

Little Sheep LS.7 Summer
EBT
50-100 mm
100-150mm
150-200 mm
200-250 mm
250-300 mm
total

Avg # per Avg # per Avg # per Avg # per mile % of total
section
1000ft
mile
(95% CI)
catch
0.0
0.0
0
0
0%
0.0
0.0
0
0
0%
4.0
8.0
41.6
42
40%
6.0
12.0
62.4
62
60%
0.0
0.0
0
0
0%
10.0
20.0
104.0 104 (104-104)
100%

