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Glossary of Terms

country rock: rock surrounding the ore body

decline: a downward-sloping underground opening for access to the workings

drift: horizontal tunnel, excavation, or cut parallel to the ore body

ephemeral drainage: a gulch or coulee that contains flowing water only part of the year or only
during “wet” years; sometimes referred to as an intermittent drainage

facies: a distinctive rock unit that forms under certain conditions of sedimentation, reflecting a
particular process or environment.

gabbro: dark, coarse-grained, intrusive mafic igneous rock chemically equivalent to basalt

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

homogeneous: alike, consistent composition or structure; properties do not change throughout
the unit

hydraulic conductivity: a property of soil or rock that describes the ease with which water can
move thorough pore spaces or fractures.

hydrophytic vegetation: plant-life that thrives in wet conditions; used as an indicator of
wetlands

igneous: rocks that have crystallized from magma (previously melted rock);

igneous intrusion: rocks that were previously melted, then squeezed into and between (intruded)
older rocks before crystallizing; the heat and fluids from an igneous intrusion can cause country
rock to become metamorphosed

lithic scatters: archaeological sites that consist solely of flaked stone artifacts

lithology or lithologies: rock type or types

massive: thick units of homogeneous (alike; consistent) material

mil: one/thousandth of an inch

ore: rock that contains an amount of mineralization that is sufficient to be produced at a profit

oxidation: alteration of a rock by the addition of oxygen



oxide: mineral group that contains oxygen

potentiometric surface map: a map that indicates the distribution of groundwater heads and
direction of groundwater flow; useful for describing the effects of pumping on an aquifer;
indicates where ground water recharges (water enters the subsurface) and discharges
(groundwater leaves the subsurface)

pyrite: an iron sulfide mineral that, when exposed to the atmosphere, may be capable of
generating acid

pyrrhotite: an iron sulfide mineral with varying iron content that, when exposed to the
atmosphere, may be capable of generating acid

transmissivity: a measure of how much water can be transmitted through an aquifer and is a
function of aquifer thickness and hydraulic conductivity

sedimentary rock: rocks formed from fragments of other rock (sediment) that are transported,
deposited, and lithified (compressed and cemented or formed into rock); can also be rock that
precipitates from sea water

subsidence: settling or collapse of the ground surface

sulfide: mineral group that contains sulfur; may include pyrite, pyrrhotite, or other potentially
acid-generating minerals
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List of Acronyms

ac: Acre; a land measure currently based on the U.S. survey foot, one acre is approximately
43,560 square feet or 4,046.873 square meters.

cfs: cubic foot per second is an Imperial unit/U.S. customary unit volumetric flow rate, which is
equivalent to a volume of 1 cubic foot flowing every second.

DEQ: Department of Environmental Quality

gpm: gallons per minute.

ICP-MS: a type of analytical technique which is capable of detecting metals and some non

metals at concentrations as low as one part in in one trillion

LAD: Land application disposal; refers to disposal method for produced water.

Ma: Millions of years before present (as a point in time). The term for millions of years as a unit

of measure is Myr.

mg/L: milligram per liter; approximately equal to parts per million (ppm).

MSHA: Mine Safety and Health Administration

NAG: non acid-generating

NP:AP ratio: balance between the acid consumption potential and the acid production potential

of a rock

PAG: potentially acid-generating

ppb: parts per billion; approximately equal to micrograms per liter (ug/L)

SAP: Sampling and Analysis Plan

SC: Specific conductance; an electrical measure of the amount of dissolved substances in water

SHPO: State Historic Preservation Office

TCLP: a soil sample extraction method for chemical analysis to simulate leaching through a

material for hazardous contaminants

TDS: Total dissolved solids; a measure of the amount of dissolved substances in water

TKN: Total Kjeldahl nitrogen; an analytical test that measures all forms of reduced nitrogen

(ammonia, ammonium ion, and organic amines/amides including proteins) in waste water. The

Kjeldahl method cannot measure nitrate or nitrite nitrogen.

ng/L: micrograms per liter; approximately equal to parts per billion (ppb)
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1.0 INTRODUCTION

On November 7, 2012 Tintina Alaska Exploration, Inc. (Tintina) submitted an exploration
license amendment proposal to expand exploration activities on its Black Butte Copper Project
property (Project) located about 15 miles north of White Sulphur Springs (Figure 1). DEQ
reviewed the exploration license amendment application and issued deficiency letters on January
4" and March 15", 2013. Tintina responded to the agency’s comments and submitted an
amended final application in April 2013.

The Project site is in Meagher County, and is located on the Bar Z Ranch and Hanson properties
in sections 23, 24, 25, 26, 28, 32, 33, 34, 35, and 36, Township 12 North, Range 6 East; sections
19, 29, 30, and 32, Township 12 North, Range 7 East; sections 1, 2, 6, and 7, Township 11
North, Range 6 East; sections 1 and 12, Township 11 North, Range 5 East (project location) and
encompasses a proposed surface disturbance area of 46.5 acres.

The purpose of the project is to expand exploration activities by constructing an exploration
decline into the Johnny Lee copper-cobalt-silver deposit zones. It is intended that the decline
would be used as access from which to conduct an underground development drilling program
that would provide a more thorough understanding of the geometry and grade of the mineable
resource. The decline would also provide access for the collection of a 10,000 ton bulk sample
for metallurgical testing. In addition, the decline would allow for other technical investigations
such as hydrologic/aquifer, water quality, geochemical characterization, and geotechnical studies
to be conducted in support of future mine planning and to minimize water quality and quantity
impacts.

While the scope of this environmental assessment (EA) is limited to the impacts of the
installation of an exploration decline and the subsequent reclamation of that decline, the purpose
of the decline is to determine potential for future mining of the Black Butte Copper Project

property.

DEQ has jurisdiction to approve and regulate the Black Butte Copper Project under the Metal
Mine Reclamation Act (MMRA) Title 82, Chapter 4, Part 3 of the Montana Code Annotated
(MCA). As part of DEQ’s review of the exploration license, an environmental review of the
Proposed Action is required under the Montana Environmental Policy Act (MEPA) Title 75,
Chapter 1, Part 2, MCA. This EA analyzes impacts of allowing the Black Butte Copper Project
exploration decline as the Proposed Action.

Exploration activities at the Black Butte Copper Project have been previously approved under

Exploration License #00710. DEQ currently holds a bond for the currently approved
disturbances and would recalculate a required bond amount if the amendment is approved.

1.1 Purpose and Need of the Proposed Action

Tintina proposes to conduct underground exploration operations at the Black Butte Copper
Project north of White Sulphur Springs in Meagher County (Figure 1). The Proposed Action
would produce a bulk sample for metallurgical testing. The exploration decline would provide
access to the underground ore zone for an underground definition drilling program. Tintina
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would collect information to predict the environmental consequences of mining the ore deposit
in the event that Tintina decides to apply for an operating permit.

1.2 Authorizing Actions

DEQ is responsible for issuing exploration licenses and approving amendments under the
MMRA. The exploration license application must contain an exploration plan of operations
stating the type of exploration techniques that would be used in disturbing the land. It also must
include a reclamation plan in sufficient detail to allow DEQ to determine compliance with
MMRA reclamation and performance requirements.

DEQ is also responsible for protecting air quality under the Clean Air Act of Montana, and water
quality and quantity under the Montana Water Quality Act. The options that DEQ has for
decision-making upon completion of the EA are (1) denying the application if the proposed
operation would violate MMRA, the Clean Air Act, or the Water Quality Act; (2) approving
Tintina’s application as submitted; (3) approving the application with agency mitigations; or (4)
determining the need for further environmental analysis to disclose and analyze potentially
significant environmental impacts.

DEQ is responsible for calculating the amount of performance bond for reclamation of the Black
Butte Copper Project exploration proposal. The purpose of the bond is to ensure the fulfillment
of obligations under the MMRA and rules implementing MMRA by ensuring the availability of
funds sufficient to perform reclamation in the event of default by the operator. The posting of
the performance bond payable to the State of Montana is a precondition to approval of an
exploration license amendment. The amount of the bond is based upon the estimated cost to the
State to ensure compliance with the Clean Air Act of Montana, the Montana Water Quality Act,
and the MMRA (including the reclamation plan set forth in the exploration license).

If an exploration license amendment is approved by DEQ, then the Black Butte Copper Project
would be subject to safety regulations enforced by the Mine Safety and Health Administration
(MSHA). MSHA regulates human health and safety practices under the Federal Mine Safety and
Health Act of 1977. The purpose of these standards is the protection of life, promotion of health
and safety, and prevention of accidents. MSHA regulations are codified under 30 CFR sub-
chapter N, part 56.

2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

This chapter describes the alternatives (potential actions) considered by DEQ including the No
Action Alternative, the Proposed Action, and the Agency-Mitigated Alternative. The Proposed
Action has been separated into two timeframes; the first is the installation of the decline, and the
second is the closure of the decline and post closure activities. Table 1 shows the potentially
impacted resources by facility under the alternatives.
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Table 1. Potentially Affected Resources by Facility

Facility No Action Proposed Proposed Agency- Resource
Alternative Action Action during | Mitigated Potentially
closure and Alternative | Impacted
post closure
Exploration | Nota Installation Backfilling the | Water Groundwater
Decline component of of adecline | decline with Treatment
the currently with PAG! waste of
approved conventional | rock below the | groundwater
exploration underground | water table. infiltrating
license mining NAG? waste into the
methods rock would be | decline prior
reclaimed in to discharge
place.
Support A core shed Building Removal of all Vegetation, Soils
Facilities exists and roads, structures not
would remain buildings, used by
for landowner portal pad, landowner.
use sediment Reclamation of
control all sites using
structures, salvaged soils
powder and then
magazine, revegetation.
etc.
Surface Access roads, 46.5 acres of | Reclamation of Vegetation and

Disturbance | drill roads, and | disturbance | all sites using Soils
drill pads. Total | including salvaged soils
disturbance to stockpiling and then
date isabout5 | soils for revegetation
acres reclamation
Waste Rock | Nota NAG and Backfilling NAG waste | Groundwater
Storage component of lined PAG waste rock from | rock pad
the currently pads the PAG waste | would be
approved constructed rock pad and lined. Water
exploration for waste some NAG Treatment
license rock storage | waste rock into | and/or
the decline disposal to
LAD? sites
Seepage Not a Lined NAG | Remove lined Water Low pH water
Collection component of and ponds; restore Treatment storage in PAG
the currently PAG ponds. | topography. and/or pond with
approved disposal to | potential discharge
exploration LAD sites to
license Groundwater
Land Not a Surface Surface LAD Water Groundwater
Application | component of LAD; and Subsurface | Treatment
Disposal the currently Subsurface LAD until PAG | and/or
3
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Facility No Action Proposed Proposed Agency- Resource
Alternative Action Action during | Mitigated Potentially
closure and Alternative | Impacted
post closure
approved LAD is moved below | disposal to
exploration water table. LAD sites
license

IPAG = potential acid-generating
2NAG = non-acid-generating
®LAD = land application disposal

2.1 Existing Conditions

Land uses in the Project area are predominantly agricultural, with hay and livestock production
the primary activities. Outfitters use the Sheep Creek drainage for big game hunting and fishing.

2.1.1 Previous Exploration Disturbance

Homestake Mining explored the property in 1973 and 1974. Cominco American, Inc. (Cominco)
conducted exploration in 1976. Cominco joint ventured with BHP from 1985 through 1988.
After reclaiming exploration disturbances, Cominco dropped the leases in the mid-1990s.
Approximately 66 exploration core holes were completed by Cominco and BHP.

Beginning in September 2010, Tintina drilled a total of 109 exploration holes on private land at
this site and has hydraulically plugged and reclaimed 89 of them. Twenty holes remain and have
been completed as piezometers, monitoring wells, or pumping wells. Disturbances include
14,320 feet of drill access roads and pads. Disturbances to date have totaled 5.1 acres of which
4.7 acres have been reclaimed. The reclamation includes stockpiling of soil, hydraulic plugging
of drill holes in accordance with ARM 17.24.106 to prevent aquifer cross contamination,
placement of cuttings and other drilling materials down the holes, recontouring of drill sumps,
replacing soil, and revegetation. All temporary disturbances attributable to the project have been
recontoured and revegetated in accordance with State requirements and seeded with a native seed
mixture provided by DEQ.

Exploration drill hole abandonment/completion methods have been adopted by Tintina for all
exploration drill holes to prevent cross-contamination of multiple or stacked groundwater
aquifers. Exploration drill holes are plugged and abandoned from the bottom up by pumping
each hole almost completely full of a bentonite grouting material containing high-swelling
sodium montmorillonite clay. The upper 5-10 feet of each hole are filled with concrete. Surface
well casing is either removed from the hole or cut off below ground level. If water is
encountered in an exploration drill hole, a hydraulic packer is set above the point of water inflow
and the remaining upper portion of the hole is filled with the grouting material and completed
with a cement cap.

In addition, between September 2010 and December 2012 Tintina drilled a total of seven
groundwater monitoring wells and four pumping wells on the property to determine groundwater
levels, and to collect samples and aquifer characteristics. These wells were drilled and
completed by a licensed water well driller in accordance with State regulations.
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2.2 Proposed Action

Tintina proposes to construct an exploration decline into the Johnny Lee copper-cobalt-silver
deposit. The decline would be used as access from which to conduct an underground
development drilling program that would provide a more thorough understanding of the
geometry and grade of the mineable resource. The decline would also provide access for
collection of a 10,000 ton bulk sample for metallurgical testing. The decline would allow for
other technical investigations such as hydrologic/aquifer, water quality, geochemical
characterization, and geotechnical studies to be conducted in support of future mine planning.
These studies would be used to evaluate impacts to surface water and groundwater in the event
Tintina submits an application for an operating permit. In addition to underground exploration
drilling and bulk ore sampling, Tintina expects that surface exploration drilling and hydrologic
studies would continue during the proposed underground drilling phase of the exploration
program. Major components of the Proposed Action are described below.

2.2.1 Exploration Decline

Tintina proposes to drive an 18-foot wide by 18-foot high 5,200-foot long exploration decline to
a location near the bottom of the Upper Johnny Lee mineralized deposit. Underground drill
stations would be cut, and infill development drilling would be conducted from these locations.
The schedule for project construction is dependent on several factors, including drill and mining
crew availability. Construction could start in 2013. Development of the decline would
commence immediately after site preparation and surface facilities construction activities are
completed. It is anticipated that site preparation, driving the drift, and definition drilling would
take from 8 to 16 months to complete.

The proposed exploration decline would be located about 8,500 feet east-southeast of Black
Butte and about 3,000 feet southwest of Strawberry Butte (Figure 2). The proposed decline
would be collared at an elevation of about 5,880 feet. The decline would be divided into two
segments. The first 3,200-foot long segment would trend north-northwest and decrease in
elevation at a grade of about 15 percent for a 480-foot elevation change. The second segment
would trend more northwest, at a near-constant elevation for about 1,800 feet.

Decline construction would use conventional mining methods including drilling, blasting, rock
bolting, mucking (using a loader) and underground truck haulage of mine waste to the waste rock
storage areas located at the surface. Diesel powered equipment would use low emission engines
complying with MSHA underground air quality regulations. The decline would be rock bolted
to provide basic ground support. Shotcrete and screen mesh would be used as necessary to assist
with support in areas with more intense fracturing or poor ground conditions.

If pilot hole drilling indicates the potential for large inflows of water from water-bearing faults
and/or fractures, pressure grouting techniques would be used to control the flow of water while
advancing the face. Grouting of water-bearing faults and/or fractures is planned as a primary
means of minimizing and controlling the amount of water flowing into the decline from that
predicted by aquifer testing.

Pressure grouting involves injecting a grout material into fractured rock. The grout may be a
cementitious or solution chemical mixture and could extend into the wallrock up to 100 feet
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depending on fracturing. The purpose of grouting can be either to strengthen rock or reduce
water flow through rock and is a widely accepted and standard practice in the mining industry.

If large amounts of water were encountered in a pilot hole, a packer would be installed to seal the
hole followed by directional grouting prior to advancing the decline. A packer is an expandable
plug used to isolate sections in a well or borehole.

2.2.2 Support Facilities and Surface Disturbance Areas

Surface disturbances associated with the proposed exploration decline include: access roads, a
portal patio containing various support facilities, an explosives magazine, waste rock storage
pads, lined waste rock seepage collection ponds, surface and subsurface land application disposal
areas (LADs), a water supply well and pipeline, a water storage tank, a septic/drainfield system,
soil/subsoil stockpiles, and stormwater control structures and ponds (best management practices
or BMPs) (Figure 3).

Support facilities on the portal patio include: an office, dry/change house, warehouse,
shop/maintenance facility, construction laydown area, employee parking, fuel and lubricant
storage, and power supply with on-site backup power generation and transformers (Figure 4).

2.2.3 Waste Rock Storage and Seepage Collection Support Facilities

Temporary waste rock storage facilities would be constructed for placement of development rock
generated during construction of the exploration decline. Two waste rock storage facilities are
proposed, one for potentially acid-generating waste (PAG) and another for non acid-generating
waste (NAG). The combined facilities are designed to hold approximately 115,400 cubic yards
(CY) (163,000 tonnes) of waste rock (Figure 5)

The PAG waste rock storage facility would be constructed on a composite compacted
subgrade/geotextile bottom liner, with an internal waste rock seepage collection system. The
NAG waste rock storage facility would use a compacted subgrade base with an internal seepage
collection system and no geotextile liner. Seepage would be gravity fed to lined seepage
collection/evaporation ponds (Figure 5). The PAG pond would have the capacity to store 1.9
million gallons of water, and the NAG pond would have a capacity of 4.1 million gallons.

All waste rock pad and seepage pond liners and associated HDPE piping would be installed by a
subcontracted liner or piping specialty company. The development of a quality assurance/quality
control (QA/QC) testing program, and all liner installation inspections and testing protocols
would be completed by an independent third-party engineering company. After all the liners and
piping are installed, the third-party engineering contractor would provide DEQ with a QA/QC
liner/piping installation report to ensure proper installation of these critical components of the
exploration decline plan.

Evaporation rates at the project site (34 inches per year) are approximately twice the
precipitation rate (17 inches per year). Seepage from both facilities would either be treated prior
to discharge or directly discharged into a surface or underground LAD system depending on the
water quality and season of the year. Diversion structures would channel surface water run-on
away from the waste rock facilities and into a dispersion structure.
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2.2.4 Water Treatment

As the decline trends deeper (about 280 vertical feet below the surface and 2,900 feet from the
portal entrance) it would penetrate the ore body and encounter much lower permeability bedrock.
Aquifer test results indicate bedrock hydraulic conductivity at this depth interval is
approximately 0.015 ft/day. Calculated inflow to this lower section of the decline is about 10 to
12 gpm. The major ion chemistry of the water at the lower portion of the decline is similar to
that of the shallow groundwater system, but there are several metals present at higher
concentrations including arsenic, strontium, thallium and zinc, as shown in the deep aquifer
water quality test data presented below in Section 3.2.3. The arsenic concentration of 0.067
mg/L exceeds the human health standard of 0.010 mg/L and the strontium concentration of 9.3
mg/L exceeds the human health standard of 4 mg/L. All of the remaining parameters meet
applicable regulatory limits with most metals present at concentrations below detection limits
including cadmium, chromium, copper, mercury, nickel, selenium, silver, and thallium.

Water treatment may be required for nitrogen and arsenic if grouting, mixing and dilution, and
LAD are not sufficient to protect groundwater. Treatments being considered for decline water
and for PAG waste rock seepage include lime treatment and co-precipitation of arsenic with iron,
reverse osmosis (RO) with thermal evaporation of brine for off-site disposal, sulfide
precipitation, ceramic microfiltration, and zero discharge strategies.

The contaminated water would be managed/stored/recirculated as follows until appropriate
treatment systems are operational:

a. Dilution. Dilute 10-12 gpm of potentially arsenic contaminated water from the sulfide
zone with up to 100 gpm of groundwater from the upper bedrock aquifer so that the
mixed stream meets groundwater standards and can be discharged to an underground
LAD system.

b. Seepage Collection Pond Storage. There would be storage capacity available in the
seepage collection ponds during decline construction. The schedule for the exploration
amendment would take up to 16 months to complete the decline, collect a bulk sample of
the ore, and conduct the required underground development drilling.

The first 1,700 lineal feet (36 percent) of decline development work is expected to be dry.
The first15 feet of materials placed on the NAG waste rock pad (36 percent of the total
volume, 35,000 tons) are likely to be dry. There would be no PAG waste rock generated
in the first 1,700 lineal feet of the decline. All of the NAG waste rock (85,000 cubic
yards, 42 feet deep) and PAG waste rock (30,000 cubic yards, 23 feet deep) would be
loaded on the pads within 16 months. At the end of 16 months, there would no longer be
any need to continue to dewater that decline, and the decline would not need to be used
again unless Tintina applied for and received an operating permit. Therefore, decline
dewatering could stop.

There are 17 inches of annual precipitation and 34 inches of annual evaporation at the
site. Tintina claims it would not be possible to saturate either of the waste rock piles
during the short period of decline construction and operation or that a large volume of
seepage would develop during this time period. A large portion of the seepage collection
pond volumes should be available for storage during this period of time. Tintina assumes
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that there would be 5 million gallons of remaining storage capacity available in the two
seepage collection ponds, providing about 35 days of storage.

c. Recirculation. Contaminated water can also be recirculated from the upper to lower
sumps in the mine. This pumping can provide storage for a few days of inflow at 100

apm.

d. Mine Flooding. The pumps in the underground workings can be shut off and the decline
allowed to flood. Flooding of the decline would eventually reach the level of the water
table but would never discharge from the decline.

A portable trailer-mounted reverse osmosis (RO) treatment system would be used to treat decline
water if necessary. RO is capable of extracting nitrogen compounds and arsenic. RO can also
effectively remove selenium, thallium, and strontium, the other possible contaminants. Trailer-
mounted RO systems are capable of handling 100 to 200 gpm and multiple units can be operated
in parallel to handle higher flow volumes. RO would meet groundwater quality standards for
discharge to the underground LAD systems. RO treatment creates a brine that is about 6 to 7
times more concentrated and about 10 to 15 percent or less of the total volume treated, assuming
85 to 90 percent efficiency levels. At 100 gpm, the RO unit could generate as much as 20,000
gallons per day of brine. Brine water would be driven off by thermal evaporation and the
remaining salts disposed off-site in an approved facility.

Tintina proposes to use an adsorptive medium removal system if necessary to treat the brine.
The adsorptive medium would likely be a hydrous iron-oxide or alternatively a granular iron-
oxide/titanium-oxide medium for the removal of arsenic. Various adsorptive media are available
for the removal of multiple and/or selective constituents. Adsorption media when spent
typically fall well below the threshold for a hazardous waste, but spent media would be toxicity
characteristic leaching procedure (TCLP) tested prior to landfill disposal. A skid-mounted bag
filtration system consisting of 25 Micron and 5 Micron prefilters would also be included as part
of the brine treatment system. These filters provide prefiltration of solids and adsorbed metals
prior to the adsorptive medium tanks to prevent premature fouling of the media.

Both the RO and absorptive medium treatment systems are readily available from commercial
vendors and are capable of meeting discharge standards. RO systems are generally available for
lease or purchase to be moved onto a site and operational within six weeks.

Tintina may modify the proposed treatment methodologies if other technologies appear to be
more applicable based on actual water quality conditions. Treatment will also be implemented if
necessary for NAG and PAG seepage collection water.

2.2.5 Land Application Disposal Areas

Surface and underground (infiltration) LADs are proposed for the disposal of decline inflow,
NAG and PAG waste rock seepage, and storm water. Disposal of any decline water to surface
LAD areas would occur via a surface drip emitter discharge system or traditional impact-type
irrigation systems (e.g., Rain Bird ® brand). A major component of surface water disposal is
through evapotranspiration, particularly during the spring, summer, and early fall seasons when
vegetation growth and evaporation rates are high. Use of surface LAD systems would be most
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effective during initial dewatering when large volumes of water need to be disposed of, as
opposed to smaller sustained decline-inflows later in the exploration program.

Because water needs to be disposed of on a year-round basis, large area underground drain field
systems would be constructed to dispose of water below the frost level during winter months,
returning water to the near surface colluvial and/or shallow fractured bedrock system. Tintina
has conducted shallow and deep percolation testing to identify areas suitable for drain field
disposal scenarios (Section 4.2.3.2).

Within these areas, Tintina would discharge to two surface and one underground LAD systems
that have excess capacity for handling anticipated decline water. Tintina has applied for an
underground injection control (UIC) permit from the Environmental Protection Agency (EPA).
The EPA would determine if a UIC permit is required.

2.2.6 Monitoring and Mitigation Plans

Monitoring is necessary to verify potential environmental impacts that may result operationally
and after closure from the proposed exploration decline activities. Monitoring during active
exploration activities would be required in order to identify whether these activities are
impacting the environment thereby necessitating operational changes and/or mitigation
measures. Mitigation plans or procedures are designed to minimize or reduce possible or
observed impacts to resources.

2.2.6.1 Dust Control and Air Monitoring

Tintina would implement dust control measures on high traffic areas along access roads that can
create dust. Waste rock stockpiles would be watered to minimize dust while loading or unloading
material. Monitoring by site personnel during each shift would minimize the effects of dust at
the site.

The ambient air monitoring station west of the core shed would remain operational during the
period of exploration decline construction and evaluation. The station was established to
accurately characterize the local meteorology and collect baseline data.

An Air Quality Permit may not be required for the construction and operations of the Project’s
exploration decline. Detailed information for all emissions sources would be compiled for
submittal to DEQ.

2.2.6.2 Surface and Groundwater Monitoring

Tintina continues to monitor water resources for the proposed exploration decline under the
existing water monitoring plan (Table 2). Eleven surface water stations have been established as
baseline monitoring sites (Figure 6). Flow, stage, and field parameters (temperature, pH, and
specific conductance [SC]) are monitored quarterly at these sites. Water quality samples are
collected quarterly at six of the surface water stations and seven groundwater monitoring wells.
Thirteen seeps and springs are monitored annually.

Table 2. Proposed and Agency-Mitigated Water Monitoring Plans
9
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Surface Water

Site: Parameter suite* (F, Monitoring Agency-
L,WL) Frequency Mitigated

SW-1 F, L quarterly

SW-2 F, L quarterly

SW-3 F, L quarterly

SW-4 F quarterly

SW-5 F, L quarterly

SW-6 F, L quarterly monthly

SW-7 F quarterly

SW-8 F quarterly

SW-9 F quarterly

SW-10 F quarterly

SW-11 F, L quarterly

Springs, Seeps, Gossan

SP-1 F, L annually Flow monthly

SP-2 F, L annually Flow monthly

SP-3 F, L annually Flow monthly

SP-4 F, L annually Flow monthly

SP-5 F annually

SP-6 F, L annually Flow monthly

SP-7 F annually

DS-1 F annually

DS-2 F, L annually

DS-3 F annually Flow monthly

DS-4 F, L annually Flow monthly

DS-5 F annually

DS-6 F annually

G-1 F annually

G-2 F annually

Groundwater — monitoring wells

MW-1A WL, F, L, quarterly WL monthly

MW-1B WL, F, L quarterly WL monthly

MW-2A WL, F, L quarterly WL monthly

MW-2B WL, F, L quarterly WL monthly

MW-3 WL, F, L quarterly WL monthly

MW-4A WL, F, L quarterly WL monthly

MW-4B WL, F, L quarterly WL monthly

MW-5A (proposed) WL, F, L quarterly

MW-5B (proposed) WL, F, L quarterly

MW-6 (agency proposed) WL, F, L
quarterly

MW-7 (agency proposed) WL, F, L
quarterly

MW-8 (agency proposed) WL, F,L
quarterly

Groundwater Pumping or Observation wells — Hydrologic testing
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Not currently sampling

F, L quarterly;

PW-1 (pumping well) WL monthly
Not currently sampling F, L quarterly;
PW-2 (pumping well) WL monthly
Not currently sampling F, L quarterly;
PW-3 (pumping well) WL monthly
Not currently sampling F, L quarterly;
PW-4 (pumping well) WL monthly
SC11-032 (Observation) Not currently sampling WL monthly
SC11- 09 (Observation) Not currently sampling WL monthly
SC11-031 (Observation) Not currently sampling WL monthly
SC12-116 (Observation) Not currently sampling WL monthly
Groundwater - Piezometers
PZ-1 WL quarterly
PZ-2 WL quarterly
PZ-3 WL quarterly
PZ-4 WL quarterly
PZ-5 WL quarterly
WL Replaced by
PZ-6 MW-6
WL Replaced by
PZ-7 MW-7
UG LAD piezometers (8 WL +/- L Weekly water levels
total) (initially)
Surface LAD piezometers WL Weekly water levels
(3) (initially when in use)
Mine Water
Decline Water F, L Monthly (quarterly
eventually)
NAG pond water F, L Monthly (quarterly
eventually)
PAG pond water F, L Monthly (quarterly
eventually)
Discharge to LAD F, L weekly

Table 2: Proposed and Agency-Mitigated Water Monitoring Plans

*Parameter Suites:

F = field parameters (stream flow or stage, water temperature, dissolved oxygen, pH, SC)
L = Laboratory Analyses (See Table 3-1)

WL = water level

The parameter list, detection limits and analytical methods are included in Table 3. Monitoring
would continue through development of the exploration decline and evaluation of the mineral
deposits from underground including any temporary closure intervals.
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Table 3. Parameters, Methods, and Detection Limits for Baseline Environmental

Assessment

Parameter

Analytical Method®

Required Detection Limit(mg/L)

Physical Parameters

Total Dissolved Solids (TDS) | SM 2540C | 10
Common lons

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

Nitrate+nitrite as Nitrogen (N) | 353.2 | 0.01

Trace Constituents (SW - Total Recoverable except Aluminum [Dissolved], GW - Dissolved)*

Aluminum (Al) 200.7/200.8 0.03
Antimony (Sb) 200.7/200.8 0.003
Arsenic (As) 200.8/SM 3114B 0.003
Barium (Ba) 200.7/200.8 0.005
Beryllium (Be) 200.7/200.8 0.001
Cadmium (Cd) 200.7/200.8 0.00008
Chromium (Cr) 200.7/200.8 0.001
Cobalt (Co) 200.7/200.8 0.01
Copper (Cu) 200.7/200.8 0.001
Iron (Fe) 200.7/200.8 0.03
Lead (Pb) 200.7/200.8 0.0005
Manganese (Mn) 200.7/200.8 0.005
Mercury (Hg) 245.2/245.1/200.8/SM 0.00001
3112B
Molybdenum (Mo) 200.7/200.8 0.005
Nickel (Ni) 200.7/200.8 0.01
Selenium (Se) 200.7/200.8/SM 3114B 0.001
Silver (Ag) 200.7/200.8 0.0005
Strontium (Sr) 200.7/200.8 0.1
Thallium (TI) 200.7/200.8 0.0002
Uranium (U) 200.7/200.8 0.0003
Zinc (Zn) 200.7/200.8 0.01
Field Parameters
Stream Flow HF-SOP-37/-44/-46 NA
Water Temperature HF-SOP-20 0.1°C
Dissolved Oxygen (DO) HF-SOP-22 0.1 mg/L
pH HF-SOP-20 0.1s.u.
Specific Conductance (SC) HF-SOP-79 1 umhos/cm

! Analytical methods are from Standard Methods for the Examination of Water and Wastewater (SM) or EPA’s

Methods for Chemical Analysis of Water and Waste (1983).
2 Samples analyzed for dissolved constituents field-filtered through a 0.45 um filter.
¥ Samples collected after October 2012 will use updated DEQ-7 required reporting values (DEQ 2012a).
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Tintina would initially monitor water quality monthly for the decline water, seepage from the
waste rock pads, and seepage collection ponds. The frequency of sampling may be adjusted
depending on results. Daily records of LAD discharge volumes and locations would be
maintained. Three piezometers would be installed in the two surface LAD areas and eight in the
underground LAD cells. In addition to collecting baseline water level data, piezometers would
be monitored weekly for measurement of saturation levels within individual LAD cells. Weekly
monitoring would continue until trends are established that may suggest a change in the required
frequency of sampling. Tintina would complete the piezometers with well head protection and
collect samples for water quality from at least five of the piezometers on a quarterly basis. A
greater frequency of sampling would be conducted if deemed necessary by DEQ.

Samples would be analyzed for the groundwater suite (Table 3). In addition, two new
piezometers would be installed in seeps located downgradient of the underground LAD areas.
Tintina believes the proposed underground LAD system would have a four-fold capacity to
accommodate the maximum estimated 500-gpm flow from the underground workings. Flows
could be reduced to 100-gpm by an aggressive underground grouting program. A pair of
downgradient wells would be monitored for potential impacts to shallow alluvial or deeper
bedrock groundwater. Weekly inspections would be conducted to document potential saturation
of soils and prevent surface ponding or downslope seepage.

Results of monitoring during exploration would be used to select monitoring sites, analytical
parameters, and frequency of monitoring during the post-exploration period with DEQ approval.

2.2.6.3 Ore and Waste Rock Testing

Acid drainage results when acid-forming minerals such as pyrite react with oxygen and water to
generate more acid than the other minerals in the rock can neutralize.

Static Test

Static testing methods were used to evaluate both acid generation and metal release potential.
Static testing, which refers to analysis at a fixed point in time, differs from kinetic testing which
measures changes in oxidation and solute release over time. The Acid Base Accounting (ABA)
and Net Acid Generation (NAG) pH methods were used to evaluate potential for acid generation.
Multi-element tests of rock composition using inductively coupled plasma mass spectrometry
(ICP-MS) were used to evaluate whole rock metal content. The EPA method 1312 Synthetic
Precipitation Leach Procedure (SPLP) was used to evaluate potential metal mobility.

Kinetic Test

Kinetic testing is used to supplement static testing of ore and waste rock. The most common
form of kinetic testing uses a humidity cell. Humidity cell tests are designed to mimic
weathering at the laboratory scale in a controlled fashion. The test determines the rate of acid
generation, the variation over time in leachate water quality and thus allows development of
mitigating strategies.

The standard humidity cell test is conducted at the bench scale. The sample is subjected to
alternating cycles of dry and moist air to simulate precipitation cycles. The sample is soaked for
a specific length of time with deionized water. The water percolates through the sample and is
then collected. This leachate is analyzed for a number of parameters including pH, sulfate,
acidity, alkalinity, conductivity and metals (including Ca and Mg).
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Humidity cells test results are reviewed monthly to check progress and determine if extended
leaching is required. Tests typically run from 16 to 24 weeks. As the acid rock drainage
generating and neutralizing minerals leach away, the mineralogy of the leach sample will
change.

Acid Base Accounting Test

The determination of sulfur content is necessary to classify ore for metallurgical processing.
Sulfur content is used to classify waste materials from the mining and processing of ore such as
leach residues, waste rock, and tailings according to their potential to generate acid in the
environment. This information is useful during mine development to assist in mining and mineral
processing operations and for proper disposal of waste materials. These test methods are also
used to speciate carbon and sulfur contents of metal-bearing ore and related materials so that
acid-base accounting can be performed. Tintina determined sulfur content using a LECO sulfur
analyzer.

Sulfide minerals in waste rock, particularly pyrite, react with water and oxygen to produce
sulfuric acid (H,SO4), which can be neutralized by minerals capable of consuming acid, such as
calcite. The ABA test measures the relative acid production and neutralization properties of a
mine waste material based on the conservative assumption that all sulfide present in a rock will
oxidize, releasing acidity. The acid base accounting test quantifies the acid production potential
(AP) and neutralization potential (NP) of a sample in units of tons CaCOs / kiloton of rock
(Sobek et al. 1978), allowing calculation of the net neutralization potential (NNP) as NP less AP
and the neutralization potential ratio (NPR) as NP divided by AP (INAP, 2012). The ABA test
uses a relatively complete digestion of finely ground rock, and therefore conservatively estimates
the reactivity of available sulfide minerals.

To determine neutralization potential, a sample is treated with excess standardized hydrochloric
acid (HCI) at ambient temperatures for 24 hours. The remaining acid is titrated with a
standardized base to pH of 8.3 after the test is complete to allow the calculation of calcium
carbonate equivalent for acid consumed. This study used the modified Sobek method of ABA
analysis, which uses a fizz test to adjust the amount of acid used in alkalinity titration.

Review of the sulfur-bearing minerals in Table 1-1 indicates that both sulfide and sulfate
minerals occur within the Black Butte Copper deposit. Sulfur was therefore fractionated to
identify the sulfide, acid soluble and insoluble sulfate, and residual sulfur fractions. Total sulfur
was determined by LECO S, and total sulfate sulfur was measured by analysis of the carbonate
soluble sulfur fraction. Sulfide was then calculated by subtracting total sulfate from total sulfur.
Acid insoluble sulfate was calculated by subtracting the HCI-soluble sulfate from the total
sulfate. Barium determined by x-ray diffraction was used to calculate the amount of barite
present. Potential acidity (AP) was calculated based on sulfide sulfur for this study.

The NNP and NPR are used by regulatory agencies to assess acid generation potential of rock
samples based on the criteria shown in Table 4-1. Samples falling in the “uncertain” category
require kinetic testing using humidity cells to evaluate whether they would generate acidic
leachate over an extended period of weathering.
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Table 4-2. Criteria for Classifying Acid Generation Potential of Rock Samples

Classification ABA Criteria® NAG Criteria?
Potentially Acid- .
Generating NP:AP < 1 and NNP < -20 tons/kton Final NAG pH < 4.5
Uncertain Acid NP:AP between 1 and 3 and/or NNP
Generation Potential | between -20 and +20 tons/kton

Xgi'éke'y to Generate | \ib.Ap > 3 and NNP > +20 tons/kton Final NAG pH > 4.5

! From BLM (1996) and USEPA (1994).
2INAP (2012) GARD Guide

Results of the baseline geochemistry study for the 2012 decline suggest that 70 to 80 percent of
the 135,000 tonnes of rock to be removed during construction would be non acid-generating with
a low potential to release metals. The rock from the decline would be selectively handled and
placed into waste rock facilities based on NAG and PAG designations.

Initial geochemical testing indicated four rock units (two sulfide zones, igneous intrusives, and
minor potentially acid-generating portions of the Lower Newland Formation [Ynl]) would be
acid-generating and should be handled as PAG (Tintina 2013). One Ynl sample in the original
testing was potentially acid producing. Because of this outlier Tintina analyzed 20 additional Ynl
samples. Review of these results, and comparison of the findings with recent revisions of the
stratigraphic model for the geologic contact between the Upper Sulfide Zone (USZ) and the Ynl,
resulted in the reclassification of two of the samples, which were originally designated as Ynl, to
the USZ. This revised stratigraphic model has subtly altered the original conclusions of the
baseline study, which had indicated that a small portion of the Ynl waste rock, like the USZ, had
potential to be acid generating. The results presented here indicate that the Ynl is unlikely to be
acid generating (Enviromin, Inc. 2013a).

Net Acid Generation pH Test

The net acid generation pH (NAG pH) test is designed to avoid the potential bias built into the
assumptions that the ABA method relies on. The ABA method assumes that all sulfides generate
acid and that carbonate is the only acid-neutralizing agent in rock. Neither of these assumptions
is strictly true. In the NAG pH test, a sample of rock is ground and oxidized with hydrogen
peroxide. The resulting pH indicates whether the rock is potentially acid-generating or not. A
pH value less than 4.5 indicates that the rock is potentially acid-generating. (INAP, 2012)

Geochemical analyses suggest that a final NAG pH greater than 4.5 and/or a NP:AP ratio above
3 would indicate non acid-generating (NAG) material and would distinguish NAG from
potentially acid-generating (PAG) material for selective handling purposes.

Additional sampling and analyses would be conducted prior to and during the decline
construction and exploration program. Baseline results to date are based on limited analysis of a
small number of drill samples and would be validated through analysis of an additional 20
samples of Lower Newland Formation (Ynl) using ABA and NAG pH methods prior to initiation
of work in the exploration decline. Kinetic testing of the lithologies that could release metals or
acidity is ongoing to confirm the results of the static testing.
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During installation of the decline geochemical sampling and analysis would be conducted to
confirm the NAG classifications of lithotypes based on drill samples. This sampling would
guide placement of waste rock during decline development and guide the overall geochemical
baseline study for a potential future mining operation. The selective handling criteria in Table 4
were developed to identify waste rock to be placed on the unlined NAG facility and to provide
information for future geochemical studies for the potential future mining operation. The waste
rock characterization and management program has three levels of additional analyses during the

exploration decline program:

Table 4. Selective Handling Criteria Black Butte Copper 2012 Johnny Lee Decline

Lithotype* | 9% tonnage | Designation Criteria Justification Add. Data’
Ynl 0
NAG pH > 4.5, . .
(Lower 6 NAG lithology NP:AP > 3, low Conflrm_atlon
Newland metals sampling
Unit 0)
Ynl B
NAG pH > 4.5, . .
(Lower 26 NAG lithology NP:AP >3, fow | Confirmation
Newland metals sampling
Unit B)
Ynl . .
. NAG pH > 4.5, Mapping, static
(Lower Operational .
Newland 41 NAG NAG > 45 NP:AP > 3, low anglyges,
. metals kinetics
Formation)
Ynl sulfide” Mapping, static
(Lower Unknown % NAG Operational NAG pH < 4.5, Er?al gées
Newland of Ynl NAG pH < 4.5 NP:AP < 3 ¥ YSES,
. inetics
sulfide)
0/1Sz
(Sulfide
zone at the
top of . 9
Lower 5 PAG lithology nd none
Newland
Formation)
IG . Elevated SPLP Confirmation
(Igneous <1 PAG lithology .
) . metals sampling
intrusives)
usz
(Upper . NAG pH <45
Sulfide 11 PAG lithology NP AP < 3 none
Zone)
Copper Ore 10 PAG lithology nd none

1 See detailed testing plan below
2 nd - not determined
3 Subsequent tests indicate that the Ynl is unlikely to be acid generating (Enviromin, Inc. 2013a).
Note: Sub 0 SZ and Copper Ore were not included in the baseline geochemistry study for the decline
*All lithologies listed in the table, with the exception of IG, are units within the Lower Newland Formation.
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NAG Confirmation Sampling. Tintina would confirm baseline results through collection of
additional samples for static analyses during construction of the decline. Samples would be
collected from each lithology and subjected to further analyses including NAG pH and additional
metal mobility and kinetic testing.

1. Testing of the Lower Newland Formation (Ynl) to identify the PAG fraction

a. Detailed geologic mapping of the Ynl would be performed to define sulfide
distribution and locate zones of sulfide enrichment, relative to stratigraphic
markers of relevance to potential future mining operations. Sedimentary or
structural features controlling sulfide occurrence would be identified to guide
selective handling. Ynl samples would be collected for static and kinetic analyses
to represent the observed variation in lithotype.

b. These samples would be screened initially, with all rock having visual sulfides
sent for handling as PAG. Any rock not identified as PAG would be subjected to
further testing using NAG pH test method.

c. Onsite NAG testing during construction would be used to differentiate between
NAG and PAG rock within the Ynl which passed the initial visual screening tests.
Materials with final NAG pH less than 4.5 would be placed in the lined PAG
repository. Materials with NAG pH above 4.5 would be designated as non acid-
generating material. Splits for ABA as well as confirmation NAG pH testing,
would be collected for independent offsite analysis, to allow correlation with
baseline data, and onsite analyses.

d. One composite each of delineated NAG and PAG Ynl would be archived for both
metal mobility and kinetic humidity cell testing.

2. In-situ monitoring of water quality in decline and on NAG/PAG waste rock pads

Water quality would be monitored on or near the waste rock pads and in the
decline, over a period of years, to evaluate changes in chemistry due to
weathering of exposed and blasted rock. Also, analysis of mineral products of
weathering would be performed for both run of mine NAG and PAG. Results of
this in situ work would be used to scale future kinetic test results that would be
conducted during the baseline geochemistry program for a future potential mine.

Results of the exploration decline geochemical sampling and static testing
program would be submitted in quarterly reports to the agencies during
construction, and in an annual report following construction for any longer term
water quality monitoring. A separate report would be prepared describing the
selective handling, metal mobility, and kinetic testing of the Ynl NAG and PAG
materials.

Data collected as a part of the decline sampling program would be considered as
part of the site-wide geochemistry baseline study for a future potential mine.
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2.2.6.4 Soil Testing

Stockpiled soil would be tested before respreading to identify what, if any, deficiencies or
limitations in soil physical and chemical properties that affect plant growth. Appropriate
fertilizer, liming, organic matter, and other amendments would be determined prior to use for
reclamation.

2.2.6.5 Weed Control

Tintina has a weed control program in place for its exploration activities. The program would
need to be expanded to include new areas of activity and surface disturbance. Tintina shall make
reasonable and conscientious efforts to identify, control and suppress all weeds which its
operations introduce, or are likely to have introduced. The plan would be developed between the
landowners, Meagher County weed control officials, DEQ, and Tintina.

2.2.6.6 Cultural Resources Protection

Cultural resources were surveyed in areas likely to be within the area of influence or surface
disturbances related to exploration decline operations. One cultural resource site lies within the
proposed disturbance area. It was recommended that an archaeologist be present during road
construction in the vicinity of this site if construction were approved. Future areas proposed for
disturbance would be surveyed for cultural resources prior to disturbance.

2.2.6.7 Wetland Delineation

A baseline wetland survey delineated wetland areas in the Project area. Tintina has a surface
water and groundwater monitoring network in place that would be used to monitor drawdown
effects and verify that wetlands are not impacted. Tintina would implement mitigation if
necessary to prevent adverse impacts to wetlands in these areas. Mitigation can be implemented
either through grouting controls to reduce exploration decline inflows, or through re-infiltration
of groundwater to the shallow bedrock aquifer in an intervening area to limit the extent of
drawdown effects.

2.2.6.8 Sediment Mitigation

Sediment would be generated from non-vegetated disturbance areas, including the exploration
decline portal patio or access roads during periods of high rainfall or snowmelt. Sediment
transport into area streams would be minimized by maintaining BMPs consisting of berms and/or
silt fences along the perimeter of the water supply pond and along the access road. All storm
water controls would be constructed prior to or in conjunction with soil stockpiling.

2.2.7 Reclamation Plan

After the exploration decline and drilling are completed, either temporary or permanent closure
plans would be implemented. Temporary closure may be necessary if Tintina applies for an
operating permit for a mine. The following description of site reclamation is focused on final
reclamation of the exploration decline site, its support facilities, and other disturbance. At the
end of the exploration decline project, Tintina would meet with DEQ and review the approved
closure plan. Any proposed revisions to the plan would be submitted to DEQ in writing for its
review and approval. Tintina would initiate closure and reclamation activities within four years
of the completion of the exploration decline. An extension of the four-year time frame could be
requested from the DEQ if needed.

18
July 15, 2013



Land and Road Use After Exploration

Land uses at the decline site would remain primarily grazing, recreation, and wildlife habitat.
Tintina would reclaim the disturbances to these land uses. Reclamation activities would stabilize
the site, minimize erosion, and provide a self-sustaining plant community.

The Sheep Creek and Black Butte roads would remain for public access, while roads such as the
access road to the decline (Figure 15 and Figure 17) on private property would either be
reclaimed or left open at the request of the landowner. Reclamation of private exploration roads
would recontour the road to blend with existing topography followed by soil placement and
reseeding.

Solid Waste and Facility Disposal and Decline Closure

Should a decision be made that the project would not be advanced after exploration work is
completed, all buildings except the core shed along Sheep Creek Road would be removed. All
infrastructure at the decline site not needed for use by the landowner would be dismantled and
removed. Building materials, aboveground piping and other infrastructure would be recycled or
disposed of at an approved facility. Concrete foundations would be broken up, leveled, and
buried on the portal patio site. All exposed rebar would be cut off. The concrete would be
buried with a minimum of three feet of fill material.

Following removal and/or salvage of facilities, any remaining solid waste would be disposed of
in accordance with Montana and Meagher County laws and regulations. Valuable inert waste
such as steel, plastic, or wood would be sold to scrap dealers for recycling. The regraded fill
would be covered with 15 inches of subsoil and 6 inches of topsoil and seeded.

Decline and Portal Pad Closure

All mobile equipment and utilities (air, ventilation, and electrical lines) would be removed from
the underground workings. The PAG and some of the NAG waste rock would be backfilled in
the decline below the water table including the area under Coon Creek. The surface of the portal
patio would be stripped of potentially contaminated PAG material from hauling between the
portal and the PAG pile. This material would be placed underground, below the projected water
table at closure. Pumps would be turned off and removed with any underground pipelines. The
mine would be allowed to flood. The decline is not anticipated to make or discharge water at or
post-closure.

A geotechnical engineer would evaluate the rock quality data for the first 250 feet of the decline
to determine the risk of collapse of the underground workings that might result in surface
subsidence. If there is risk of subsidence, additional ground support at closure would be installed
to eliminate the risk. Alternatively, a longer section of workings could be backfilled with NAG
waste rock until stable conditions are reached. It is proposed to close the portal with a cemented
NAG waste rock backfill for at least the first 25 feet of the underground workings to prevent
access to the underground workings and limit surface subsidence.

The portal patio fill slope material would be used to backfill the cut at the back of the patio.
Excess material would be blended to a final reclamation slope of 2.5 to 3:1. The perimeter of the
reclaimed site would be graded to blend with surrounding topography. A stabilized drainage
would be re-established. Stockpiled soil would be placed over the regraded surfaces and the area
seeded.
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2.3 Agency-Mitigated Alternative

Components of the Agency-Mitigated Alternative are summarized below and discussed at length
in Section 4.2. In order to minimize potential impacts to groundwater, additional mitigations and
monitoring would be required. The Agency-Mitigated Alternative does not involve any major
changes to facility location or design.

In addition to Tintina’s proposed monitoring of decline water and waste rock seepage, DEQ
would require weekly sampling of water discharged to the LAD system to confirm that
discharged water meets applicable water quality standards (Table 2).

Water treatment prior to land application may be required to meet groundwater standards. DEQ
would not require that a specific method of water treatment be used, but would require that all
water discharged meet groundwater quality standards prior to land application disposal. Tintina
would stop dewatering the decline if water pumped from the exploration decline exceeds
groundwater quality standards, until an on-site water treatment plant is operational. Water
collected in the waste rock seepage collection ponds would be blended with water pumped from
the decline. Cessation of LAD until a treatment system is in place would also be required if this
blended water does not comply with groundwater quality standards.

Tintina proposed 10 piezometers in the subsurface LAD area for the purpose of tracking
groundwater mounding due to water disposal and to avoid soil saturation. DEQ would require
that three monitoring wells be installed downgradient of the LAD area but upgradient of the
wetlands along the unnamed tributary to Little Sheep Creek. Two of these wells would take the
place of the proposed piezometers PZ-6 and PZ-7. The other monitoring well would be installed
south of the underground LAD area (Figure 7). These monitoring wells would verify that
groundwater quality standards are not exceeded as a result of land application disposal. DEQ
also recommends a minimum of two monitoring wells along the Volcano Valley Fault to
document baseline groundwater conditions prior to a potential future mine (Figure 7).

DEQ would require that the NAG waste rock stockpile be lined with a 60-mil geotextile. This
would minimize leakage and provide additional assurance that seepage from the stockpile would
not discharge to groundwater beneath the pad but would be collected and routed to the seepage
collection pond. This would provide an additional level of groundwater protection in the event
that NAG waste rock produces seepage that exceeds any groundwater standards.

2.4 Alternatives Considered But Dismissed

Two other decline portal locations were evaluated. One was located in the NE/4, NE/4 of Section
24 and the other was in the center of the N/2 of Section 25. Although these declines were shorter
in length, they intercepted higher amounts of sulfide-bearing rock, would cause support facilities
to be spread out over a greater geographic area, and have greater visual impacts than the
Proposed Alternative. In addition, the two other portal locations did not have suitable LAD areas
nearby. The two other portal locations, therefore, were not carried forward for detailed analysis.

The footprint of the disturbance area has been minimized by placing the support facilities and
waste rock pads and seepage collection ponds as physically close as possible to the decline
portal. Because alternative locations would have resulted in more widespread disturbance, they
were not considered in detail.
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3.0 AFFECTED ENVIRONMENT

3.1 Geological Resources

The copper-cobalt-silver (Cu-Co-Ag) deposits of Black Butte occur in middle Proterozoic
sediments of the Belt Supergroup in central Montana (Zieg and Leitch, 1993). During this
period, a deep water basin, the Helena Embayment, was formed. Calcareous shale facies
(Newland Formation) were deposited in this trough-like basin. The northern boundary of the
Helena Embayment is located along the southern flank of the Little Belt Mountains north of
White Sulphur Springs, Montana.

The Newland Shale hosts the Black Butte Copper massive sulfide deposits, and consists of a
lower shale-dominated section, which measures approximately 2,500 feet in thickness and an
upper carbonate-dominated section which measures approximately 1,150 feet thick.

3.1.1 Deposit Type

The Black Butte Copper bedded sulfide accumulations are shale-hosted, subaqueous massive
sulfide deposits. These sulfide deposits are concentrated as several discrete, continuous, and
laterally extensive stratigraphic layers.

The sulfide deposits are associated with hydrothermal vent fields that were present during
deposition of the host shale. The hydrothermal vent fields are localized at structural intersections
developed during prolonged extensional faulting along the northern margin of the Helena
Embayment.

3.1.2 Mineralization

Copper-cobalt ore is located in bedded layers within the calcareous shale of the Lower Newland
Formation. In the Project area north of the Black Butte fault, four separate beds of massive
sulfide deposits occur within the Upper Sulfide Zone (USZ). USZ stratigraphic horizons are
separated by conglomerate lenses or cut into separate structural blocks by northeast trending,
down-to-the-southeast normal faults. One of the massive sulfide deposits, the Johnny Lee Upper
Zone (JL-UZ), is the target for additional underground exploration drilling and sampling. With
the exception of its higher copper ore content, the overall structure of the Johnny Lee Upper
Zone is typical of the USZ throughout the Black Butte Copper Project area.

The JL-UZ consists of several beds of fine-grained pyrite as much as 285 feet thick. These beds
contain as many as three different copper-bearing horizons. These beds may also contain cobalt
(Co), nickel (Ni), and arsenic (As)-rich material. In the southern part of the USZ, copper zones
may contain cobalt minerals as well.

While most of the waste rock to be removed would be non-acid producing, the sulfide rock
containing the copper ore would be acid generating. The amount of acid generating waste rock
is estimated at 20-30 percent of the total amount to be removed. In addition to the acid
generating waste rock, there would be a small percentage of igneous intrusive waste rock that
may have the potential to leach heavy metals.
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3.1.3 Geochemistry

The ore bodies to be explored would be the Johnny Lee Upper and Lower Zones. These zones
contain copper and smaller amounts of silver and cobalt. The Johnny Lee Upper Zone copper
mineralization lies in the USZ, which is hosted by the Proterozoic Lower Newland Formation in
calcareous shale. The USZ is overlain by shale and dolostone and underlain by the Lower
Newland Formation footwall shale and conglomerate. Above the USZ are thin, locally
discontinuous beds of massive sulfide. At various locations in the Newland Formation there are
thin, discontinuous stringers and irregular-shaped masses of intrusive igneous rock.

The exploration decline would have the following purposes:

= Facilitate underground drilling of the ore bodies,

= Extract a bulk sample of up to 10,000 tons for metallurgical testing, and

= Collect hydrogeological, geochemical, and geotechnical data in support of potential mine
plans.

The decline location and routing were chosen to intercept a minimum of potentially acid-
generating sulfide rock. A total of 115,400 CY of waste rock is expected to be produced. Out of
this total 70 percent is anticipated to be non acid-generating with a low potential to release
metals. The rock from the decline would be selectively handled and placed into waste rock
facilities based on NAG and PAG designations.

A total of 318 drill holes samples were analyzed for total metals and statistically analyzed to
select samples for static acid-base accounting tests. Eight samples from each lithology were
tested for acid generating potential. Eight composite samples were then tested for metal leaching
using the EPA Synthetic Precipitation Leaching Procedure (SPLP) and for asbestiform minerals
using polarized light microscopy (PLM). No asbestiform minerals were found. Humidity cell
testing, (test designed to simulate accelerated weathering in a laboratory) is underway on
composite samples of all the lithologies. These tests would identify classes of rock that have the
potential for metal mobility and long-term acid production.

Except for the rock in the Upper Sulfide Zone and one rock sample of the Lower Newland
Formation calcareous shale, all tested samples were non-acid forming. Waste rock sampling and
testing would continue during construction of the decline, to identify any rock that may have the
potential to form acid or leach metals.

The proposed plan includes storage of PAG in a lined storage areas and NAG waste rock in an
unlined storage area. About 30 percent of the waste rock is projected to be PAG, with the other
70 percent being NAG. If a bulk sample is removed for metallurgical testing, the ore would be
temporarily stored in the PAG area until it is hauled to the testing facilities.

Four rock units (two sulfide zones, igneous intrusives, and minor potentially acid-generating
portions of the Lower Newland Formation [Ynl]) would be acid-generating and should be
handled as PAG. Rock from other units would be placed as NAG. Subsequent tests indicate that
the Ynl is unlikely to be acid generating (Enviromin, Inc. 2013a).

Acid drainage results when acid-forming minerals such as pyrite react with oxygen and water to
generate more acid than the other minerals in the rock can neutralize.
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3.1.4 Climate

The Western Regional Climate Center maintained two weather stations in the vicinity of the
Project area beginning in the late 1940s and mid-1960s until the early to mid-1980s. More
recent data are available from a station located in White Sulphur Springs from1978 through
2005. Average annual temperatures for these datasets are similar and range from about 25
degrees Fahrenheit (F) to 55 degrees F. Recent monthly data from the station located in White
Sulphur Springs ranges from an average low of 12 degrees F in January to an average monthly
high of 81 degrees F in July. Temperatures could be expected to be somewhat lower at the
Project area due to its greater elevation compared to the weather stations.

Precipitation data from the station nearest to the project area (6.5 miles southeast and about 700
feet lower in elevation) show an average annual precipitation of about 16 inches from 1949
through 1981. Further away at White Sulphur Springs annual precipitation averaged about 13
inches between 1978 and 2005. The annual snowfall is considerably different at these two
stations with 83 inches historically falling at the station closest to the Project area while only 37
inches was measured in White Sulphur Springs. It is difficult to determine whether the apparent
difference in snowfall is due to the different location (Black Butte area is much closer to the
Little Belt Mountains) and/or the different period of record for each of the weather stations.
Annual snowfall at the Project area likely falls within the reported range for the two weather
stations. Annual evaporation rates for the Project area are believed to be between 35 and 40
inches per year as reported by the two stations closest to the site that have evaporation measuring
capability; Canyon Ferry Lake (40 miles away) and Montana State University in Bozeman (80
miles away).

3.2 Hydrological Resources

3.2.2 Surface Water

The Project area is in the Sheep Creek watershed, a tributary to the Smith River, which is in turn
a tributary of the Missouri River. The site elevation ranges from approximately 5,600 feet to
6,800 feet atop Black Butte. To the west of Black Butte is Butte Creek, which is a tributary to
Sheep Creek. Sheep Creek is a fifth order stream draining a total of approximately 194 square
miles (NRIS, 2011). The Project area is located in the approximate upper third of the drainage.
There are no gaging stations on Sheep Creek or its tributaries. The nearest gaging station is
located on the Smith River just below the confluence with Sheep Creek. Base flows at the
gaging station range from approximately 90 cubic feet per second (cfs) to peak flows on the
order of 1,500 cfs (US Geological Survey [USGS] Station No. 06077200).

Baseline surface water monitoring was conducted for the Black Butte Copper Project during the
second quarter of 2011, and for surface and groundwater during the third and fourth quarters of
2011 as well as the first, second, and third quarters of 2012. These data were included in the
exploration license amendment application for the Project. Quarterly baseline data collection is
ongoing. Water quality samples were submitted for analyses of physical parameters, common
constituents, nutrients, and a comprehensive suite of trace constituents as listed in Table 3. With
the exception of aluminum, trace constituents were analyzed for the total recoverable fraction for
surface water samples; aluminum was analyzed for the dissolved fraction. All trace constituents
for groundwater samples were analyzed for the dissolved fraction. This report summarizes the
results of groundwater and surface water monitoring conducted in 2011 and 2012.
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Sheep Creek originates in the Little Belt Mountains at an elevation of about 7,600 feet and
discharges to the Smith River approximately 34 river miles to the west at an elevation of 4,380
feet. The Project area is approximately 17 miles above the confluence with the Smith River
which is a popular destination for recreational fishermen, rafters, and boaters. Sheep Creek is a
high quality stream that flows in a meandering channel through a broad alluvial valley upstream
of the Project site but enters a constricted bedrock canyon just downstream. Sheep Creek is used
principally for stock water, irrigation, and fishing (RMlI, 2010).

Primary tributaries to Sheep Creek in the immediate Project area are Little Sheep Creek, and
Coon Creek (Figure 6). Little Sheep Creek is located to the southeast of the Project area and
converges with an unnamed tributary approximately half a mile south of Strawberry Butte before
converging with Sheep Creek at the southern terminus of Strawberry Butte. Coon Creek follows
Butte Creek Road east of Black Butte and joins Sheep Creek at the head of a canyon located
almost one mile northwest of Strawberry Butte. To the west of Black Butte is Butte Creek, also
a tributary to Sheep Creek. Another unnamed tributary flows westward from the northern side of
Black Butte into Butte Creek. Flows in the tributary drainages are only perennial on their lower
reaches and are ephemeral upstream.

Eleven surface water stations have been established as baseline monitoring sites (Figure 6).
Flow, stage, and field parameters (temperature, pH, and specific conductivity (SC)) are
monitored quarterly at all of these sites. Water quality samples are collected at six of the sites
during quarterly monitoring. Monitoring was initiated at these sites in May of 2011 with
subsequent quarterly monitoring events scheduled in the months of August, November, March,
and May of each year.

During the first year of the baseline study from May to November 2011, discharge in Sheep
Creek ranged from approximately 21 to 250 cfs at the upstream site (SW-2) and 21 to 612 cfs at
the downstream site (SW-1). During the second year of monitoring, there was a decrease in peak
flows in the month of May with the upstream Sheep Creek monitoring site (SW-2) decreasing
from approximately 250 cfs in 2011 to 103 cfs in 2012 and the downstream monitoring site (SW-
1) ranging from approximately 612 cfs in 2011 to 111 cfs in 2012.

Flows decreased at all surface water sites from the spring of 2011 to the spring of 2012. This
decrease was due to unusually high runoff conditions in the spring of 2011 versus more typical
conditions in 2012.

Surface water results show neutral to slightly alkaline pH values (6.8 to 8.6), and low to
moderate specific conductance (49 to 443 pmhos/cm). Major ion chemistry is dominated by
calcium and bicarbonate. Metals data show some infrequent excursions above DEQ-7 water
quality standards for selected metals (aluminum and iron) during high runoff events. Surface
water standard exceedances were observed for the following constituents:

= Total recoverable iron at all sites during peak runoff periods except SW-6 and SW-11
(2011) and SW-3 (2012);

= Dissolved aluminum during peak runoff season (2011 only) at SW-1, SW-2, SW-5, and
SW-11; and

=  The human health surface water standard for thallium of 0.00024 mg/L was exceeded at
SW-3 during three separate monitoring events in 2011.
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Total Maximum Daily Load

Montana has established water quality standards to protect designated beneficial uses of its
waters (e.g., aquatic life, drinking water, recreation, agriculture and industrial uses). A
waterbody that does not meet one or more standards is called an impaired water. Every two
years, the Montana Department of Environmental Quality (DEQ) prepares a Water Quality
Integrated Report that lists all impaired waterbodies and their identified impairment causes. The
303(d) list portion of the Integrated Report includes all waterbody segments impaired by a
pollutant (e.g., a metal, a nutrient, pathogens, temperature).

Montana’s Water Quality Act (Section 75-5-701, MCA\) requires the development of total
maximum daily loads (TMDLs) for waterbodies impaired by a pollutant. A TMDL is the
maximum amount of a pollutant that a waterbody can receive and still meet water quality
standards. TMDLSs provide an approach to improve water quality so that streams and lakes can
support and maintain their state-designated uses. Sheep Creek, which flows into the Smith River,
is identified on the “2012 Water Quality Integrated Report” (DEQ 2012b.) as not supporting its
uses of aquatic life and primary contact recreation due to impairments of aluminum, iron, and E.
coli. TMDL development for Sheep Creek will most likely not occur until after 2014, and a
schedule has not been established.

It is worth noting that Sheep Creek was previously identified as impaired for mercury. In 2011,
Tintina collected water quality data for the purpose of a baseline water quality study for the
Black Butte Copper Project, and none of the collected samples exceeded Montana’s water
quality standard for mercury. The data was submitted to DEQ with a request to remove the
mercury impairment for Sheep Creek. DEQ conducted a reassessment of Sheep Creek using the
new data and concluded that Sheep Creek was not impaired for mercury, and removed the
impairment.

3.2.3 Groundwater

The proposed exploration decline would penetrate dolomitic and silicic shales of the Newland
Formation. The shale bedrock formations have a thin colluvial cover over most upland areas, but
are overlain by thicker Tertiary deposits along the flanks of the major drainages. Quaternary
alluvial deposits are present beneath the stream channels and along the axis of the drainages.
Limited historical information on the hydrogeology of the decline area is available; however
artesian flow from drill holes does occur in the Sheep Creek Valley (RMI, 2010).

An initial set of paired monitoring wells (MW-1A and MW-1B) was installed for baseline
groundwater monitoring in June 2011 (Figure 6 and 7). These wells were completed
immediately upgradient of the Sheep Creek hay meadows in the unconsolidated Tertiary clayey
gravel deposits and in the underlying shallow bedrock groundwater system. A second set of
paired monitoring wells (MW-2A and MW-2B) was completed in November 2011 near Coon
Creek in unconsolidated clayey gravels and underlying shallow bedrock. Monitoring well MW-
3 was completed in November 2011 near the proposed terminus of the exploration decline within
the sulfide ore body. A third set of paired monitoring wells (MW-4A and MW-4B) was
completed in May 2012 in the hay meadow field north of the proposed decline area and near
Sheep Creek. The wells were installed in the shallow alluvial gravels and shallow bedrock to
provide baseline data between the Project area and Sheep Creek.
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In addition to the monitoring wells, four test wells have been installed to provide information on
the hydrologic characteristics of the bedrock. Two of the test wells (PW-1 and PW-2) were
installed in November 2011 and two additional test wells (PW-3 and PW-4) were installed in
March 2012. Water level and water quality data were collected at these locations during testing;
however, these wells are not routinely monitored during quarterly baseline monitoring events.
Water level data have also been collected from various exploration boreholes during hydrologic
testing at PW-1, PW-2, PW-3, and PW-4.

Potentiometric water level data from May 2012 were compiled and show an eastward trending
groundwater flow direction in the bedrock groundwater system which is consistent with earlier
exploration testing results (Chen-Northern, 1989). The potentiometric contours indicate an
average hydraulic gradient of approximately 0.08 feet/feet. Paired wells MW-1A and MW-1B
have a strong downward gradient during all monitoring events with a head differential between
the two wells of 15 to 18 feet. All of the other paired wells show upward gradients with head
differences between the paired wells of 0.26 to 0.48 feet.

An analytical model was developed to provide a preliminary assessment of drawdown effects
from the evaluation decline. The methodology and results are documented in Appendix D and
Appendix | of Tintina’s proposal. The model was used to generate a potentiometric map of
initial water level conditions and a steady-state drawdown map showing the expected effect of
the adit on groundwater levels assuming unrestricted inflow into the exploration decline (no
grouting) of 500 gpm (Figure 8). A separate simulation was also generated in which grouting is
assumed to limit the inflow to 100 gpm (Figure 9). The results represent steady-state (long-term)
drawdown effects and are provided as an initial assessment to identify areas where drawdown
effects are likely to be most pronounced.

Groundwater in the shallow alluvial wells and in shallow bedrock wells is calcium/magnesium
bicarbonate type water with near neutral pH and moderately low dissolved solids. One exception
is well MW-1B, which has a calcium/magnesium sulfate type water with a lower pH range (6.2
to 6.5) and moderate dissolved solids (338 to 401 mg/L). The water quality at MW-1B is similar
to MW-3 and test well PW-4, both of which are completed in the sulfide zone.

Wells completed in shallow unconsolidated overburden deposits include MW-1A, MW-2A, and
MW-4A. These wells have neutral pH water (7.2-7.4) with low to non-detectable concentrations
of dissolved metals. MW-1A periodically exhibits variable water quality with some excursions
of arsenic, barium, iron, lead, manganese, and thallium above the human health standards. Well
MW-1A is screened in fine-grained sediments and has high turbidity present in the water during
sampling events. Monitoring events where metals are detected at higher concentrations at this
well may reflect breakthrough of particulate through the filters due to the high turbidity.

Wells completed in shallow bedrock above the Upper Sulfide Zone include MW-2B, MW-4B,
and test wells PW-1, PW-2, and PW-3. Dissolved trace constituents that are present at detectable
concentrations in the shallow bedrock wells include arsenic, barium, iron, manganese, strontium,
thallium, and uranium. Water quality at test wells PW-1, PW-2, and PW-3 exceeds the
secondary drinking water standards for iron (0.3 mg/L) and manganese (0.05 mg/L). Neither of
these secondary standards is currently listed in Montana’s October 2012 Circular DEQ-7. The
concentration of thallium at MW-2B (0.0031-0.0036 mg/L) exceeds the human health standard
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of 0.002 mg/L. Thallium concentrations at the other shallow bedrock wells do not exceed
regulatory limits. All other parameters in the shallow aquifer meet applicable regulatory limits.

While thallium is also present at detectable concentrations in MW-3 and PW-4, it does not
exceed the human health standard. All of the sulfide zone wells exceed the secondary drinking
water standard for iron, and MW-1B and PW-4 also exceed the secondary drinking water
standard for manganese (neither of these secondary standards are currently listed numeric water
quality standards in Montana’s October 2012 Circular DEQ-7).

Wells completed in the Upper Sulfide Zone (MW-3 and PW-4) have the highest concentrations
of dissolved solids and sulfate compared to the other wells. As previously discussed MW-1B has
similar water quality to these sulfide zone wells. The pH of water at these sulfide zone wells
ranges from 6.2 to 7.1 which is slightly lower than other wells. Dissolved trace constituents that
are present at detectable concentrations in the sulfide zone wells include arsenic, barium, cobalt
(MW-1B only), iron, manganese, mercury, nickel, strontium, thallium, and uranium. Strontium
concentrations are elevated (9.3 to 16.2 mg/L) at MW-3 and PW-4 and exceed the human health
standard of 4 mg/L. Arsenic concentrations at MW-1B, MW-3 and PW-4 range from 0.054
mg/L to 0.067 mg/L and exceed the human health standard of 0.010 mg/L. Arsenic speciation of
samples from MW-1B and MW-3 indicate that the majority of the arsenic is present in reduced
form as As (I11). Concentrations of thallium at MW-1B (0.013 mg/L) also exceed the human
health groundwater standard of 0.002 mg/L.

3.2.4 Wetlands Delineation

A wetland survey identified 28 wetland sites comprising approximately 268 acres associated
with perennial streams (including Coon Creek, Little Sheep Creek, and Sheep Creek), Sheep
Creek Meadow, ephemeral drainages, and springs and seeps in the Project study area (Figure 7)
(Hydrometrics, Inc., 2011). Vegetation observed in the wetland sites included hydrophytic
grasses, grass-like plants (e.g., sedges), shrubs, and trees. Hydrologic indicators observed at
these sites included perennial stream flow, evidence of ephemeral stream flow, standing water,
saturated soils, and evidence of early-growing season saturation. The most typical character of
Project area wetlands is hydrophytic vegetation growing in linear riparian corridors on saturated
soils along perennial and ephemeral drainages. These wetlands generally transition to wider, dry
channels and swales in upper drainage reaches where wetland features (hydrophytic vegetation
and supporting hydrology) become isolated and absent.

Localized wetlands were noted in the immediate area of all upper drainage springs, seeps, and
springs/seeps developed to support livestock watering. These wetlands are characterized by
hydrophytic vegetation stabilizing lower-gradient riparian sites on saturated soils that are subject
to trampling by livestock.

Larger wetland complexes are present at upper Coon Creek and lower perennial drainage
locations on Coon Creek, Little Sheep Creek, and Sheep Creek Meadow in the Project study
area. These wetland complexes are characterized by hydrophytic vegetation growing in broader,
less-incised riparian sites on saturated soils in perennial drainages. These sites generally provide
high quality habitat and buffer site stability. Some wetlands in the Project area are isolated
without a direct connection to perennial drainages. These isolated sites support grass and
forested wetlands that provide high quality habitat.
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Although wetlands, seeps, and springs are present in various places throughout the Project area,
the proposed portal location, and related support facility sites required for the 