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1. Introduction

Pretium Resources Inc. (Pretivm) is proposing to develop, construct, and operate the Brucejack Gold
Mine Project (the Project), located in northwestern British Columbia (BC), approximately
950 kilometres (km) northwest of Vancouver and 65 km north-northwest of Stewart.

The proposed Project is a 2,700 tonne-per-day (tpd) operation that will extract and process gold and
silver ore using the long-hole stoping method. The Project is subject to a review under the
BC Environmental Assessment Act (BC EAA; 2002b), and the federal Canadian Environmental
Assessment Act, 2012 (CEAA 2012). This document represents both the Application for an
Environmental Assessment (EA) Certificate (Application) pursuant to the BC EAA and an Environmental
Impact Statement (EIS) pursuant to the CEAA 2012. The Application/EIS is being submitted to the
British Columbia Environmental Assessment Office (BC EAO) and the Canadian Environmental
Assessment Agency (CEA Agency) to meet the requirements of the BC EAA and CEAA 2012.

The Project is located within the Regional District of Kitimat-Stikine (RDKS) and Electoral Area A of the
Regional District of Bulkley Nechako (RDBN). The Project is located on Crown land, and within the Nass
Area as defined in the Nisga’a Final Agreement (NFA; NLG, Province of BC, and Government of Canada
1998). The Project is also located within the traditional territories of Skii km Lax Ha and Tahltan
Nation, and the Métis also have a historical presence in the area.

The Project will resemble other, similar underground mining operations. Gold- and silver-bearing ore
will be processed using conventional crushing, grinding, flotation, and gravity separation techniques.
Forty-five percent of development waste rock and 47% of tailings will be stored underground as
backfill; the remaining waste rock and tailings will be deposited under water in Brucejack Lake.
The life-of-mine (LOM) is expected to comprise 22 years, which excludes a two-year Construction
phase, a two-year Closure phase, and a minimum three-year Post-closure phase. The overall surface
footprint of the Brucejack Mine Site and immediate infrastructure will comprise about 31 hectares (ha);
access to the Project will be via an existing 73-km-long exploration access road from Highway 37.
Electrical power will be supplied via a new 55-km-long transmission line that will connect with the
provincial grid at the Long Lake Hydro Project, near Stewart.

In the 1980s, there was some underground exploration at the site, which included about 5 km of
underground workings. Supporting Pretivm’s ongoing advanced exploration work is a collection of
infrastructure facilities; these items include water and sewage treatment plants and associated
outfalls, an office, a camp, a portal, and a waste rock disposal area located at the southeast corner of
Brucejack Lake. A mine area general arrangement drawing, showing existing and planned
infrastructure, is provided in Figure 1-1.

Although the formal regulatory EA process for the Project was initiated in 2013, preliminary
environmental studies began in 2009. Pretivm has used the EA process as a planning tool to ensure that
decisions regarding the Project have been considered in a careful and precautionary manner.
This approach has minimized potentially adverse biophysical and human environment effects, including
potential effects on established and asserted Aboriginal rights and interests.

PRETIUM RESOURCES INC. 1-1



Figure 1-1
Mine Area General Arrangenent
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INTRODUCTION

The Project has undergone extensive design reviews and changes to mitigate or eliminate potential
adverse effects on the environment. The footprint of Project components has been minimized, and the
need to discharge to surface water (other than from the immediate mine site area) has been avoided.
In addition, Pretivm has relied heavily on environmental baseline data and predictive modelling in the
development of tailings, waste rock, and effluent disposal methods.

This Application/EIS is intended to demonstrate that the Project will be undertaken in an
environmentally acceptable manner that will provide social and economic benefits. The Project will
promote economic prosperity throughout BC, particularly in the northwest region. The Project will
provide employment and commercial opportunities, while generating local, provincial, and federal tax
revenues. The Project can be implemented without lasting adverse local or regional environmental or
economic effects, and without undermining family or community well-being, public health or
established and asserted Aboriginal rights and interests. Responsible mining practices, in compliance
with the principles of sustainable development, will guide the implementation of the Project.

1.1 PURPOSE OF APPLICATION / ENVIRONMENTAL IMPACT STATEMENT

As previously noted, the Project is subject to the BC EAA and CEAA 2012. With this document, Pretivm
is making an Application under Section 16 of the BC EAA for the proposed Project, and is also
submitting an EIS under the CEAA 2012. This document, including its main text and appendices,
collectively constitutes the Proponent’s joint Application/EIS, and has been prepared in accordance
with the Application Information Requirements (AIR; BC EAO 2014) issued by the BC EAO on May 2, 2014
and the Environmental Impact Statement Guidelines issued by the CEA Agency on May 24, 2013 (EIS
Guidelines; CEA Agency 2013).

1.2  ORGANIZATION OF SUMMARY OF THE APPLICATION FOR AN ENVIRONMENTAL
ASSESSMENT CERTIFICATE AND ENVIRONMENTAL IMPACT STATEMENT

This summary presents the key aspects of the Application/EIS and is organized to generally follow the
structure of the full Application/EIS which is organized into parts and chapters in accordance with both
the AIR (BC EAO 2014) as well as the EIS Guidelines (CEA Agency 2013). The EIS Gudelines (CEA Agency
2013) require the summary to reflect the following components:

o Introduction and Environmental Assessment Context;

o Project Overview;

o Scope of Project and Assessment;

o Alternative Means of Carrying Out the Project;

o Public and Aboriginal Engagement;

o Summary of Environmental Effects Assessment;

o Mitigation Measures; and

o Proposed Significance Determination.
In order to easily locate where the information relevant to the listed components are reflected,

Table 1.2-1 provides cross-referencing between the EIS Guidelines requirements and the sections in this
summary.

PRETIUM RESOURCES INC. 1-3



SUMMARY OF THE APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT
STATEMENT

Table 1.2-1. Concordance between Summary and EIS Guidelines

EIS Guideline Requirements

Relevant Section of this Summary

Introduction and Environmental Assessment Context

Project Overview

Scope of Project and Assessment

Alternative Means of Carrying Out the Project
Public and Aboriginal Engagement
Summary of Environmental Effects Assessment

Mitigation Measures

Proposed Significance Determination

. Introduction

. Project Background and Overview
. Summary of Project Description

. Assessment Process

1
2
4
4. Summary of Project Description
5
6. Assessment Methodology

3. Project Design and Alternatives Assessment
5.3 Information Distribution and Consultation
7. Predictive Studies

8. Assessment of Potential Effects, Mitigation, and
Significance of Residual Effects

11. Proponent Conclusions
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2. Project Background and Overview

2.1  THE PROPONENT

Pretivm is a publicly traded company; its common shares trade on the Toronto (TSX: PVG) and New
York (NYSE: PVG) stock exchanges. It maintains an office in Vancouver, BC. Pretivm was incorporated
under the Business Corporations Act (2002a) in 2010. Pretivm acquired the mineral tenures that
comprise the Project, from Silver Standard Resources Inc. in 2010. The gold and silver resources of the
Brucejack property and the adjacent Snowfield property are the company’s core assets. Pretivm
intends to develop, manage, and operate the Brucejack Gold Mine Project; the Snowfield property is a
longer-term opportunity, where the mineral tenures are in good standing until 2025.

Pretivm’s corporate governance practices are consistent with applicable current Canadian regulatory
guidelines and standards. The Pretivm Board of Directors is mandated to ensure that the company’s
financial, environmental, and social obligations are responsibly managed. Pretivm operates under the
direction of Robert A. Quartermain, B.Sc. (Hons), M.Sc., D.Sc., P.Geo., as President and Chief Executive
Officer, and Joseph J. Ovsenek, B.A.Sc., P.Eng., LLB, as Executive Vice President and Chief
Development Officer.

Communications regarding this Application/EIS should be directed to:

Joseph J. Ovsenek, Executive Vice President and Max Holtby, Director Permitting

Chief Development Officer Pretium Resources Inc.
Pretium Resources Inc. 1600-570 Granville Street
1600-570 Granville Street Vancouver, BC V6C 3P1
Vancouver, BC V6C 3P1 Canada

Canada Phone: 604-558-1784

Phone: 604-566-8783 Fax: 604-558-4784

Fax: 604-558-4784 Email: mholtby@pretivm.com

Email: jovsenek@pretivm.com

2.2 PURPOSE OF THE PROJECT

The natural resource development objectives outlined in the Government of Canada’s (2012) Economic
Action Plan, and BC’s Mineral Exploration and Mining Strategy (BC MEM 2012) support the need for and
purpose of the Project. The Project would supply gold and silver concentrate to overseas markets, which
would support industrial development needs and growth in China, India, and other emerging markets.

The Project is predicted to result in substantial benefits to the region and the province, as well as
Canada as a whole. Benefits will be realized through employment and business opportunities to supply
goods and services directly and indirectly to the Project, as well as other spin-off economic benefits
associated with workers spending their incomes within their communities and elsewhere. In addition,
the Project will contribute tax revenues to local, provincial, and federal governments.

2.3 PROJECT LOCATION, ACCESS, AND HISTORY

The Brucejack property is located at 56°2820" N latitude by 130°11'31" W longitude, which is
approximately 950 km northwest of Vancouver and 65 km north-northwest of Stewart. The Project can
be accessed via a 73-km road that extends from Highway 37 to the current exploration camp adjacent
to Brucejack Lake. The road, with the exception of the Knipple Glacier section, will require upgrading

PRETIUM RESOURCES INC. 2-1



SUMMARY OF THE APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT
STATEMENT

to improve safety, allow traffic to travel at speeds of up to 40 km/hour, and accommodate the higher
traffic loadings and volumes from both construction and operation activities. To be referred to as the
Brucejack Access Road, the road upgrading will include minor re-alignments of the sharper curves,
reductions of the steeper grades, and additional surfacing of some sections. A Project location map is
provided in Figure 2.3-1.

Exploration of the Brucejack property and the surrounding region dates back to the 1880s, when placer
gold was discovered in the vicinity. Placer mining was conducted intermittently throughout the early
1900s until the mid-1930s, when prospectors discovered copper-molybdenum mineralization on the
Sulphurets property approximately 6 km northwest of Brucejack Lake. From 1935 to 1959, the area was
relatively inactive with respect to prospecting, and claims were not staked until 1960 when prospectors
staked the main claim group covering the known copper and gold-silver occurrences. These collectively
became known as the Sulphurets property, a larger claim group that included what is now the
Brucejack property. Between 1986 and 1991, the Newcana Joint Venture (comprising Newhawk Gold
Mines Ltd. and Lacana Mining Corp.) developed small precious metal veins on what would later become
the Brucejack property.

During the late 1980s, a small underground mining operation was developed and operated briefly by
Catear Resources at the Goldwedge Property northwest of Brucejack Lake. From 1991 to 1992,
Newhawk Gold Mines Ltd. conducted exploration on the Brucejack property, and in 1999 Silver
Standard Resources Inc. acquired its initial interest in the property and conducted exploration
activities in 2009 and 2010, until its sale to Pretivm.

2.4 PROJECT SCHEDULE

The Project will have a two-year Construction phase and a 22-year LOM. The Closure phase is assumed
to last two years, followed by a Post-closure monitoring phase that will be a minimum of three years,
to ensure that closure facilities and structures are functioning as predicted.

2.4.1 Construction Phase

The upgrade of the existing 73-km access road to the Project site will be a priority during the early
Construction phase. The Knipple Transfer Area will be used as a staging area for mine construction, and
for transferring loads from highway trucks to vehicles equipped for glacier travel. The site will be
cleared and levelled, and a camp, a fuel storage area, and a transfer station building will be
constructed. The Bowser Aerodrome will be constructed at the site of a historical gravel airstrip for
chartered air traffic proposed for crew transfers. The Tide Staging Area, which will include a
temporary camp for up to 90 persons, will be developed near the old Granduc mill site, to support the
installation of the transmission line.

A significant amount of underground development will be required prior to the start of production.
Initial access to underground workings will be provided through the existing exploration portal. Waste
rock from this work will be deposited into Brucejack Lake and development ore will be stockpiled for
later processing in the mill. Underground development workings will culminate in the creation of
production stopes and installation of the necessary facilities for mining, crushing, and conveying ore to
the surface. Explosives storage facilities will be provided for both surface and underground
development activities.

A new water treatment plant will be constructed near the existing exploration portal to treat water

pumped from underground workings during the development stages and water that comes in contact
with surface disturbances.
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SUMMARY OF THE APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT
STATEMENT

About 847,000 m® of rock will be excavated from a quarry to be developed east of the Brucejack Mine
Site. This material will be needed to create the pads for site roads, the haul road, the
mill/portal/truck shop/camp area, substation, etc. Excavation will be done using bulldozers with
rippers, and conventional drill and blast techniques; benching will be used for the deeper cuts. Some of
the rock from these excavations will be used to construct the laydown area near the shore of Brucejack
Lake. Diversion and collection ditches will be constructed to direct clean water away from disturbed
areas and to collect contact water for treatment.

The mine site area currently hosts a range of minor facilities, initially intended to support historical
small-scale mining activities. A new construction camp will initially be assembled on the mill pad; it
will be renovated once the mill building and process plant machinery have been constructed and
installed. The paste plant will be commissioned and the tailings pipeline installed from the mill
building to Brucejack Lake. The surface truck shop will be constructed and equipped to handle both
surface and underground mobile machinery. The water treatment plant will also be moved from the
exploration portal to the mill building. A new sewage treatment plant for the mine area will be
installed to support the construction camp and will be retained for the Operation phase.

The substation will be constructed and connected to the transmission line and site power distribution
as early in the Construction phase as possible. The diesel generators installed for the Construction
phase will be retained for emergency power during the Operation phase.

2.4.2 Operation Phase

Once construction is complete, the mill will begin processing ore drawn from underground workings as
well as ore stockpiled from the Construction phase. Stockpiled ore will be crushed at the stockpile and
then transported to the mill by truck. The mill will then produce a gold-silver bearing flotation
concentrate and gold-silver doré. Production levels will build to the projected 2,700 tpd of ore by
Year 2 as underground development proceeds. Overall production volumes will begin to taper off
around Year 18, finally ceasing in Year 22.

Initially, waste rock and tailings will be deposited primarily to Brucejack Lake, but as stope voids
become available, more material will be deposited underground as backfill. Tailings will be
incorporated in the paste backfill. Tailings not used as backfill will be transported by pipeline to the
deeper areas of the lake. The discharge point in the lake will be raised as required to offset the
backpressure of overlying tailings.

Concentrate from the mill will be transported down the Knipple Glacier on specially equipped vehicles
and then transferred to highway trucks at the Knipple Transfer Area. Fuel and other supplies will be
backhauled to the mine using the same fleet of vehicles.

2.4.3 Closure and Post-closure Phases

Upon the completion of the Construction phase, disturbed areas such as the Tide Staging Area that are
not required for Operation will be recontoured and reclaimed using stockpiled soil and overburden.
This reclamation work will continue throughout the Operation phase to minimize reclamation
obligations at Closure.

When mining operations cease, the facilities at the mine site will be dismantled and removed. These
facilities will include the underground mining equipment, portal structures and conveyor, truck shop,
most of the Brucejack Camp, explosives magazines, fuel storage, and batch plant. Where practical,
surface disturbances will be recontoured and returned to a natural appearance. Soil that was salvaged
and stockpiled during the initial Construction phase will be re-applied to reclaimed areas.
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PROJECT BACKGROUND AND OVERVIEW

A similar approach will be taken at the other Project components. At the Knipple Transfer Area, the
camp, transfer station, and other infrastructure will be removed and the disturbed areas reclaimed.
At the Bowser Aerodrome, all infrastructures will be removed and reclamation will be carried out.
The Brucejack Transmission Line will be dismantled at Closure and the towers and conductors will be
removed using helicopter support. The Tide Staging Area will be partially reclaimed once the
transmission line is constructed. This area will be used again at the end of the Project as a staging area
for transport out of the towers and conductors after which it will be closed.

The initial closure process is expected to take two years. The water treatment plant will be available
for active water treatment during the Closure phase. Monitoring will be conducted during the
Post-closure phase.Project Tenure

The Brucejack property is located on provincial Crown land, and consists of 11 mineral claims (totalling
3,199.28 ha) that cover the target mineral resource. All claims are in good standing until
January 31, 2025. These claims are in addition to a large block of mineral claims held by Pretivm that
comprise the Bowser property. The Bowser property includes an additional 249 mineral claims totalling
100,937.2 ha in and around the Brucejack property. The claims extend from the proposed mine site
area east to Highway 37, including parts of the Bowser River, Scott Creek, and Wildfire Creek
watersheds, and along parts of the transmission line right-of-way. The Project is situated within the
Sulphurets District, Iskut River, and Skeena Mining District.

There are also placer claims in the general area around the Brucejack property held by Pretivm and
Seabridge Gold Inc..

2.5 REGIONAL AREA

The Brucejack property is located in a sparsely populated area in the Boundary Range of the Coast
Mountain physiographic belt. The climate is typical of northwestern BC, with cool, wet summers and
relatively moderate but wet winters. The widely varying terrain hosts a broad range of ecosystems.
Nine Biogeoclimatic Ecosystem Classification (BEC) system units occur within the region, including both
coastal and interior units. Six of the nine BEC units are forested and cover about 42% of the region,
while the three alpine and parkland BEC zones collectively contribute more than 58% of the regional
area. The Project is centred on the Valley of the Kings (VOK) and West Zone deposits, which are
located immediately southwest of Brucejack Lake at 1,400 m above sea level.

The Project is located within areas covered by the Cassiar-Iskut Stikine Land and Resource Management
Plan (BC ILMB 2000) and the Nass South Sustainable Resource Management Plan (BC MFLNRO 2012).
Components of the Project are located within the Nass Area as defined by the NFA, where Nisga’a
Nation has rights and interests (NLG, Province of BC, and Government of Canada 1998).

Several historical and current human activities are within close proximity to the proposed Project area.
These include mineral exploration and production (e.g., Granduc copper mine, Eskay Creek gold and
silver mine), hydroelectric power generation (e.g., Long Lake and Forrest Kerr projects), forestry
(historically between Highway 37 and Bowser Lake, south of the Wildfire Creek and Bell-Irving River
confluence), and road construction and use (current Brucejack exploration access road).

There are three registered guide outfitting licences in the region, together with eight commercial
recreation licences, four Wildlife Management Units within which hunting is permitted, and trapping
licences. No provincial or national parks, provincial or federal protected areas, or ecological reserves
are located near proposed Project infrastructure.
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SUMMARY OF THE APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT
STATEMENT

2.6 PROJECT BENEFITS

In accordance with federal and provincial government priorities, developments such as the Project in
question will support economic development opportunities while contributing to local, provincial, and
national economies, as well as create long-term employment opportunities locally, regionally, and beyond.

The construction of the Project is expected to directly and significantly impact BC, whereas regional
impacts will be mostly felt in the RDKS, and to a lesser extent within the RDBN. Direct Construction
expenditures in BC were estimated at approximately $663.5 million, $134.0 million of which were
estimated as direct household income. Further, the Construction phase is anticipated to create
870 person-years of direct employment, or as much as 440 full-time jobs. Supplier-related employment
in BC is estimated at 3,042 person-years, with an additional 2,273 person-years of employment in the
rest of Canada. Tax revenue for direct, indirect, and induced Project activities during the Construction
phase is expected to total approximately $64.3 million in BC, with $35.9 million in federal,
$23.1 million in provincial, and $5.3 million in local tax revenue.

During the LOM, direct mine operating expenditures in the province were estimated to reach
approximately $2,398.7 million. Average expenses relating to mining were estimated at $32.4 million
per year; processing expenses were estimated at $48.2 million per year; and general and administrative
services were estimated at approximately $28.2 million per year. Labour income was estimated at
$1,469.0 million as related to the employment at the mine; $856.1 million was estimated to be
generated in labour income in supplier industries in BC with an additional $575.4 million in household
income to workers outside of BC.

During the Operation phase, the Project is estimated to create approximately 12,535 person-years of
direct employment with an additional 16,603 person-years in supplier industries in BC, and an
additional 9,830 person-years of employment in the rest of Canada. In the RDKS, 1,760 person-years of
employment will be created with an additional 1,760 person-years of employment in the RDBN.
The operation of the mine will also substantially contribute to the tax revenue of approximately
$526.9 million, with $257.1 million in federal, $180.9 million in provincial, and $37.7 million in local
tax revenue.

The potential benefits of the Project include:

o increased provincial, national, and international gold and silver supply and export;

o the provision of training, skills development, and well-paying employment opportunities for
local and other communities, including Aboriginal peoples;

o the support of local and regional businesses through the purchase of goods and services; and

o the contribution to provincial and Canadian tax revenues and gross domestic product.
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3. Project Design and Alternatives Assessment

3.1 ALTERNATIVE MEANS OF UNDERTAKING THE PROJECT

The assessment of alternative means of developing the Project outlines the main decisions that
Pretivm has made to construct and operate the Project in a manner that minimizes adverse
environmental, cultural, and socio-economic effects and maximizes beneficial effects. Alternatives
explore functionally different, but feasible, design specifications or component locations.

Chapter 4 of the Application/EIS describes the processes and criteria that Pretivm and its consultants
have used to select alternative means, and lists key design changes made to the Project.
These alternative considerations comply with the requirements set out in a range of provincial and
federal legislation, as well as Project-specific requirements.

Table 3.1-1 provides a summary of the preliminary screening steps used to assess the technical and
economic feasibility of various design options to determine which alternative means to assess. Of these
initial options, those deemed economically and technically feasible were evaluated as alternative
means based on assessing performance objectives (based on economic, technical, environmental, and
social criteria). Table 3.1-2 summarizes the full alternatives assessment that was conducted for the
following Project components: transportation route and mode for concentrate, materials, and
personnel; ore production and processing options; and mine waste disposal.

3.2 SUMMARY OF PROJECT DESIGN CHANGES

Throughout the Project planning process, Pretivm has made Project design decisions that, overall,
minimize potential environmental and related social effects to Aboriginal people and the public.
Table 3.1-3 provides a list of the key design changes for the Project.
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Table 3.1-1. Brucejack Gold Mine Project Options Screening Table Based on Basic Technical and Economic Feasibility Criteria

Major Component Technically Economically Screening
of Project Sub-component Option Feasible? (Y/N) Technical Rationale Feasible? (Y/N) Economic Rationale Result
Project Access and Ground Access from Use existing exploration road from the east Y Use of existing exploration access road, including required upgrades, during Project Y Few upgrades needed, so economically feasible. Select
Transport Highway 37 to Knipple with some minor upgrades life is technically feasible.
Transfer Area New road along Bowser River Valley N Unfeasible due to steep surrounding terrain and extensive geohazards, such as N Would not be economically supported to build a road Discard
connecting to Granduc Access Road avalanches along the Bowser River Valley, posing unacceptable risk. This route would through the surrounding terrain as would require extensive
to the south also significantly increase travel distance to rail head, and create new disturbance. geohazard and avalanche mitigation, as well as increased
concentrate transport cost to rail head.
Combination of road access and barge across N Used previously for transport of personnel and some materials and equipment to the Y Economically feasible for limited use as demonstrated in the Discard
Bowser Lake vicinity of the proposed Knipple Transfer Area; however, due to the inability to past. There would be additional costs associated with extra
utilize the barge during winter (frozen lake) or poor weather, does not meet criteria handling (loading and offloading the barge) and
for reliable continuous and long-term access to the transfer area, therefore management of shipping delays caused by ice or poor
unfeasible. weather.
Ground Access into the [ Existing exploration route (includes ~12 km of Y Feasible using specially equipped vehicles over glacier; viability is demonstrated as Y This route is economically supported because it only Select
Brucejack Mine Site from travel over Knipple Glacier) this route is currently in use for exploration and will accommodate Project requires minor upgrades to existing road.
Knipple Transfer Area scheduling and load requirements.
A road involving tunnels to avoid N Mine Site is surrounded by glaciers and steep, mountainous terrain with many N Would not be economically supported to build a route Discard
glacier travel geohazards; not feasible to build a safe road route in the area without substantial through the surrounding terrain as would require significant
engineered structures such as lengthy tunnels that would also pose more risk to build modification to achieve slope stability and other required
and operate. road safety features.
Personnel Transport Fixed-wing air from major centres Y Feasible as the proposed Bowser Aerodrome would allow year-round air access, and Y Economically feasible.
Method to Knipple air travel would reduce transport times for staff compared to land travel; however,
Transfer Area in inclement weather conditions, air travel would not be feasible, so a ground access
method would also be needed.
Land via private vehicle from Highway 37 Y Technically feasible. Y Economically feasible.
Land via bus from Highway 37 Y Technically feasible, as demonstrated through current practice. Y Economically feasible.
Power for the Primary Power Supply Transmission line: east option Y Technically feasible. N Economically unfeasible. Discard
Project Transmission line: south option Y Technically feasible. Y Economically feasible.
Transmission line: Bear River to American N Technically feasible, but would require significant additional right-of-way. This route Y Feasible, but economically no longer supported if flotation Discard
Creek, then split to the mine to the west and was considered to support on-site final flotation concentrate processing, but the concentrate is processed off-site.
Highway 37 process plant to the east (for decision to complete final processing off-site means this option would no longer be
final processing to doré) suitable for use, rendering it unfeasible.
On-site diesel generation N Unfeasible, as logistically unacceptable due to volume of diesel fuel requiring N Unfeasible as fuel and transport costs would not be Discard
transport to mine site to generate sufficient electricity to power Project, supported by Project economics.
and increases risks.
On-site hydro N Unfeasible, as insufficient capacity to power Project, largely due to N Unfeasible as hydro power would add significant additional Discard
seasonal limitations. costs, without meeting power requirements.
Wind N Unfeasible, as insufficient capacity to power Project as not consistent or predicable N Unfeasible as wind energy would add significant additional Discard
source of power. costs, without meeting power requirements.
On-site solar N Unfeasible, as insufficient capacity to power Project. N Unfeasible, solar power would not consistently meet power Discard

requirements.

(continued)



Table 3.1-1. Brucejack Gold Mine Project Options Screening Table Based on Basic Technical and Economic Feasibility Criteria (continued)

Major Component Technically Economically Screening
of Project Sub-component Option Feasible? (Y/N) Technical Rationale Feasible? (Y/N) Economic Rationale Result
Ore Production and Mining Method Open pit N Unfeasible, as method is more suitable to near surface orebodies, not for type and N Economically unfeasible, due to high initial capital costs, and Discard
Processing orientation of VOK and West Zone orebodies; would also generate much larger dilution of ore grades, and increased tonnages to be
volumes of waste rock that would be onerous to manage compared to milled/tailings to be disposed, leading to increased costs and
underground mining. delays, as well as unsupported costs to mitigate technical risk.
Underground method 1: block caving / N Unfeasible, as this is an unselective method applicable to large bodies of N Unfeasible, due to high initial capital costs, and dilution of ore Discard
sublevel caving homogenous low-grade ore, but not the high-grade VOK and West Zone orebodies, grades, and increased tonnages to be milled/tailings to be
which are not geotechnically suited to this mining method, and which would be disposed, leading to increased costs and delays, as well as
diluted through this method. unsupported costs to mitigate technical risk.
Underground method 2: shrinkage stoping N Unfeasible, as this is an inefficient mining method for the style of mineralization; Y Economically feasible. Discard
shrinkage stoping is suited to vertical to sub-vertical narrow vein deposits rather than
massive deposits like VOK and West Zone orebodies.
Underground method 3: room and pillar N Unfeasible, as designed for flat or gently sloping deposits typical of potash, uranium, Y Economically feasible. Discard
limestone, and salt deposits; not appropriate for vertical/sub-vertical mining of the
VOK and West Zone orebodies ore.
Underground method 4: long-hole Y Feasible as a suitable method given the type and orientation of ore body; allows Y Economically feasible. Select
open stoping mining flexibility, dilution control, and disposal of waste rock and tailings as backfill.
Underground method 5: cut-and-fill N Unfeasible, as used on less massive deposits or where a higher degree of selectivity is N Economically unfeasible as this lower productivity, higher Discard
required, therefore not suitable method. May have localized application in some operating cost method is not appropriate as a primary
areas, though none identified. method at the Project.
Ore Comminution Option 1: three stages of crushing and two Y Technically feasible. Y Economically feasible.
stages of ball mill grinding
Option 2: one stage of crushing and grinding Y Technically feasible. Y Economically feasible.
in a SAG mill grinding/ball mill
grinding/pebble crushing (SABC) circuit
Location of Initial Ore On-site in a process plant at the mine site Technically feasible. Economically feasible.
Processing into Flotation Off-site near Highway 37 N Unfeasible due to logistics of transport of large volumes of ore off-site. N Not economically feasible due to prohibitive Discard
Concentrate
costs to operate.
Location of Final On-site by Proponent Y Technically feasible. Y Economically feasible.
Flotation Concentrate
Processing into Gold- Off-site by third party Y Technically feasible. Y Economically feasible.
silver Doré
Wastewater On-site Construction / Discharge into Brucejack Lake Technically feasible. Y Economically feasible. Select
Management Operation Camp Treated Discharge to Brucejack Creek N Unfeasible as will likely not meet water quality permitting requirements during low Y Economically feasible. Discard
Sewage Effluent :
- . flow periods.
Discharge Location
Contact Water Treatment Veolia ACTIFLO® High Rate Clarifier Y Feasible, as technically suitable technology to treat Project contact water Y Economically feasible Select
Method contaminants, and viable to achieve water quality guidelines.
Reverse osmosis N Unfeasible, as, it is not suitable to treat the specific contact water contaminants for N Not economically feasible due to increased costs related to Discard
the Project. Greater maintenance requirements to clean membranes that require technical inefficiencies.
handling and disposal of chemicals not required for other treatment options.
lon exchange N Unfeasible, as it is not suitable to treat the specific contact water contaminants for N Not economically feasible due to increased costs related to Discard
the Project. Greater maintenance requirements to replace and dispose of resin not technical inefficiencies.
required for other treatment options.
Treated Contact Water Discharge into Brucejack Lake Y Feasible during mine operations, when Brucejack Lake will no longer be used as camp Y Economically feasible. Select
Discharge Location drinking water source as is current practice.
Discharge to Brucejack Creek N Unfeasible, as would not be acceptable due to technical challenges to meet water Y Economically feasible. Discard
quality permitting requirements during seasonal low flows.

(continued)



Table 3.1-1. Brucejack Gold Mine Project Options Screening Table Based on Basic Technical and Economic Feasibility Criteria (completed)

Major Component Technically Economically Screening
of Project Sub-component Option Feasible? (Y/N) Technical Rationale Feasible? (Y/N) Economic Rationale Result
Solid Waste Waste Rock Disposal Backfill into stopes of underground mine Y Backfilling into stopes is technically feasible for much but not all of the anticipated waste Y Backfilling is a low cost option that is economically feasible.
Disposal Method rock volumes, providing structural support allowing underground mining expansion to
proceed more safely, and becomes more feasible later in the Project lifespan when large
underground volumes are available.
Subaqueous deposition into Brucejack Lake Y Technically feasible and lake volume would accommodate waste rock. Y Economically feasible.
Disposal into surface rock storage N Unfeasible as RSFs would be technically onerous to build in the limited space Y Creation of RSFs would be economically possible were it Discard
facilities (RSFs) available on site with associated geohazards, and would require perpetual technically viable.
management to address water quality issues.
Tailings Disposal Method Backfill as paste into stopes of Y Backfilling of paste into stopes is feasible for almost half of the anticipated Y Economically feasible.
underground mine tailings volume.
Subaqueous deposition into Brucejack Lake Y Deposition of tailings into the lake is technically feasible and the lake has Y Economically feasible.
adequate capacity.
Deposition as conventional slurry into a N Unfeasible, as a TSF would be technically onerous to build and maintain in the Y Creation of a TSF would be economically possible were it Discard
tailings storage facility (TSF) challenging terrain of the Project. technically viable.
Dry stacking of filtered tailings N Unfeasible due to climatic conditions with high average precipitation. N Not economically viable due to long-term management of Discard
the dry stack tailings.
Controlling Sediment Process waste rock through a wash plant to N Not feasible in winter when rock will freeze after washing, making transportation and Y Economically feasible. Discard
Release from the Lake remove a component of fine sediment. Wash placement unsafe. Would require additional sludge management. Does not address
water treated by settling pond, aided by sediment release from tailings.
flocculants.
Deposit flocculated tailings to base of Y Technically feasible. Discharge through the mound acts as filter to remove fines for Y Economically feasible. Select
growing tailings mound. the effluent and dissipates energy of the effluent stream decreasing the ability to
suspend material. Reduces potential sediment release at the lake outlet as a result
of tailings deposition, does not address sediment release from waste rock. Operations
require constant flow through to maintain partial fluidity of tailings mound.
Install a turbidity curtain at lake outlet to Y Technically feasible. Proven technology used successfully in nearby Eskay Creek Y Economically feasible. Select
remove suspended sediment Project. Addresses elevated suspended sediment from both tailings and waste rock
deposition. Challenges during freeze/thaw and under-ice season.
Install a turbidity curtain around the waste Y Technically feasible. Proven technology used successfully in nearby Eskay Creek Y Economically feasible. Select
rock dump area Project. Addresses elevated suspended sediment from waste rock deposition.
Challenges during freeze/thaw and under-ice season.
Construct an outlet control structure (dam) Y Technically feasible. Effectiveness of a structure for settling suspended material limited Y Economically feasible.
to retain water in the lake if TSS levels are by amount of storage capacity of the control structure and the lake, especially during
too high to allow time for suspended material freshet. Restriction of flows would have downstream environmental impacts. Challenges
to settle out of the upper water column during freeze/thaw and under-ice season. Requires real-time TSS monitoring.
Add flocculants to the lake N Not technically feasible due to volumes of flocculant required and related Y Economically feasible. Discard
chemical effects on the lake.
Solid Waste Disposal On-site landfill N Unfeasible due to there not being an appropriate location on-site to accommodate Y On-site waste disposal would be the most economically Discard
Method for Non- waste over the Project life, finding soil to cover waste, and managing the site in feasible alternative due to minimized transportation and
Hazardous Waste winter conditions. equipment costs.
Off-site landfill Y Feasible as this is a standard approach to disposal of waste for mines where off-site Y Economically feasible.
facilities are available, and there are available landfill sites located in
the mine-site region.
Incineration, and disposal in off-site existing Y Incineration of solid waste is technically feasible for many solid waste products Y Economically feasible.
landfill (i.e., food waste). Some materials (such as plastics and rubber) would not be suitable
for incineration.

Table Legend

Select Utilize option for the Project

Carry forward option into detailed alternatives assessment

Eliminate option from further consideration




Table 3.1-2. Summary of Brucejack Gold Mine Project Alternatives Evaluation

Major Component

Performance Objective Attribute Ratings

ASSESSMENT RESULTS

Hazardous Waste

of Project Sub-Component Alternative Environmental Social Technical Economic OVERALL RATING Project Decision
Project Access and | Personnel Transport Fixed-wing air from major centres Preferred Unfeasible Unfeasible Acceptable Unfeasible Fly in good weather, and use
Transport Method to Knipple (In Poor Weather) (In Poor Weather) (In Poor Weather) bus in poor weather
Transfer Area Preferred Preferred Preferred
(In Good Weather) (In Good Weather) (In Good Weather)
Land via private vehicle from Highway 37 Acceptable Challenging Challenging Acceptable Challenging
Land via bus from Highway 37 Acceptable Preferred Preferred Preferred Preferred
(In Poor Weather) (In Poor Weather) (In Poor Weather)
Acceptable Acceptable Acceptable
(In Good Weather) (In Good Weather) (In Good Weather)
Power for the Primary Power Supply Transmission line: east option Acceptable Acceptable Acceptable Acceptable Acceptable Use South Transmission Line
Project Transmission line: south option Preferred Preferred Preferred Preferred Preferred
Ore Processing Ore Comminution Option 1: three stages of crushing and two stages of ball mill Acceptable Acceptable Acceptable Acceptable Acceptable Use SABC Circuit
grinding (Option 2)
Option 2: one stage of crushing and grinding in a SAG mill Preferred Acceptable Preferred Acceptable Preferred
grinding/ball mill grinding/pebble crushing (SABC) circuit
Location of Final On-site by Proponent Acceptable Acceptable Challenging Preferred Challenging Process Final Flotation
Flotation Concentrate Off-site by third party Preferred Preferred Preferred Acceptable Preferred Concentrate Off-site by third
Processing into Gold- party
silver Doré
Solid Waste Tailings Disposal Method Backfill as paste into stopes of underground mine Preferred Preferred Preferred Preferred Preferred Backfill as paste when
Disposal Subaqueous deposition into Brucejack Lake Acceptable Acceptable Acceptable Acceptable Acceptable feasible; othgrw1se deposit in
Brucejack Lake
Waste Rock Disposal Backfill into stopes of underground mine Preferred Preferred Preferred Preferred Preferred Backfill into stopes where
Method Subaqueous deposition into Brucejack Lake Acceptable Acceptable Acceptable Acceptable Acceptable feasible; otherwise deposit in
Brucejack Lake
Sediment Control Turbidity curtain at the outlet of Brucejack Lake Preferred Preferred Preferred Preferred Preferred Install turbidity curtains at the
Turbidity curtain around the waste rock disposal area Preferred Preferred Preferred Preferred Preferred outlet or Brucejack Lake and
- - - - - around the waste rock
Outlet control structure at the outlet of Brucejack Lake Challenging Acceptable Challenging Challenging Challenging disposal site in the lake
Solid Waste Disposal Off-site landfill Preferred Acceptable Preferred Acceptable Preferred Food waste will be incinerated
Method for Non- Incineration, and disposal in off-site existing landfill Acceptable Preferred Acceptable Preferred Acceptable and other waste disposed in

off-site landfill




Table 3.1-3. Key Brucejack Gold Mine Project Design Changes and Related Environmental and Social Benefits

Redesigned
Project
Component

Description of Design Change

Benefits of Changes to the Environment

Benefits of Changes to Aboriginal Peoples

Benefits of Changes to the Public

Mining method

The original mine proposal included an underground mine plus up to four open pits,
generating 8.7 Mt of waste rock. This waste rock would have been deposited in the
underground workings and in two separate areas of Brucejack Lake. The current mine plan
does not include open pits and will generate 4.5 Mt of waste rock, to be deposited
underground and in one area of Brucejack Lake.

Smaller Project footprint

Less waste rock to manage and haul
Fewer waste rock deposit areas
Simpler water management

Reduced acid rock drainage concerns

Reduced area of disturbance
Reduced environmental risk

Reduced environmental risk

Ore processing
method

The original Project proposal included two process plants: a conventional flotation
concentrator at the mine site to produce bulk gold-silver flotation concentrate/gravity
concentrate, and a cyanide leach plant located near the Bell-Irving River to produce gold-
silver doré, each with its own tailings storage area. Tailings from the flotation plant would
have been disposed in Brucejack Lake, while the leach plant would have required a lined
side-hill tailings storage facility with a capacity of 2.4 Mt. The current Project proposal does
not include a leach plant and associated tailings storage facility. Concentrate will be
transported to an off-site smelter for further processing.

Reduced area of disturbance and ultimate tailings
volume to be managed

Elimination of use of cyanide
Reduced long-term water management concerns
Reduced electric power consumption

Reduced area of disturbance

Improved safety with elimination of cyanide
transportation, storage, and use

Reduced environmental risks

Improved safety with elimination of cyanide
transportation, storage, and use

Reduced environmental risks
Reduced electric power consumption

Layout of surface
facilities

The original Project proposal incorporated separate buildings for the mill, crusher,
warehouse and truck shop, and a trailer-style mine camp. The current Project proposal
consolidates the mill, crusher and warehouse into a single building, and uses a more
compact mine camp.

Reduced area of disturbance

Reduced Construction phase waste rock to be
managed

Reduced electric power consumption

Reduced area of disturbance
Safer for mine employees

Reduced electric power consumption
Safer for mine employees

Employee
transportation

The original Project proposal for employee transportation was by road to and from the site
along the access road from Highway 37. The current proposal incorporates the Bowser
Aerodrome, a re-establishment and expansion of an historical airstrip at the head of
Bowser Lake.

Potential benefits for wildlife and fisheries

Reduced traffic on Highway 37 and Brucejack
Access Road

Protection of wildlife and fisheries

Reduced traffic on Highway 37 and Brucejack Access Road

Glacier travel

The original Project proposal did not consider the implications of transporting supplies and
concentrate over the glacier. The current proposal incorporates the Knipple Transfer Area as
a staging area for the use of specially equipped vehicles for glacier travel, as well as
detailed management plans for this travel.

Reduced environmental risk from accidents

Increased safety for glacier travel

Increased safety for glacier travel

Water treatment

The original Project proposal recognized that surface water treatment would be required,
but gave little detail. Treatment of surplus underground water was not considered to be
necessary. Subsequent analysis has demonstrated that underground water may exceed
allowable metal concentrations for discharge. The current proposal includes details of
facilities for treatment of excess groundwater pumped from the underground operations,
and surface contact water. The proposed treatment facilities will allow the Project to
operate in a manner consistent with the Metal Mining Effluent Regulations (SOR 2002-222)
and Environmental Management Act (2003) with regards to effluent .

Project discharges consistent with the Metal Mining

Effluent Regulations and Environmental Management

Act standards with regards to effluent waters

Water quality protected

Water quality protected

Tailings disposal

Originally, the tailings pipeline would have discharged at a depth of 70 m directly into
Brucejack Lake. This location was efficient and inexpensive. The current plan is for initial
discharge at a depth of 80 m, with the discharge passing through a sand filter mound on the
lake bottom. The sand filter will reduce the release of suspended sediments into the lake.
As backpressure in the tailings pipeline increases as a result of the build-up of tailings above
the mound, a second outfall will be established at about 60-m depth with the same type of
sand filter.

Containment of tailings fines to the bottom of the
lake, keeping them out of the water column where
they could potentially be more mobile

Improving certainty of achieving regulatory discharge

standards

Potentially reduced adverse downstream effects on
water quality and fisheries

Potentially reduced adverse downstream effects on water
quality and fisheries

Turbidity curtain

To address the potential for the release of increased total suspended solids (TSS) from
Brucejack Lake to Brucejack Creek, turbidity curtains will be installed near the outlet of the
lake and around the waste rock disposal area in the lake. These turbidity curtains would
capture excess TSS. TSS may be generated by the dumping of waste rock in to the lake,
tailings that could be disturbed by the semi-annual turnover of the lake water column, or by
malfunction of the tailings discharge sand filter.

Restriction of excess TSS flowing to Brucejack Creek,

thereby avoiding adverse effects on the aquatic
environment and water quality

Improving certainty of achieving regulatory discharge

standards

Potentially reduced adverse downstream effects on
water quality and fisheries

Potentially reduced adverse downstream effects on water
quality and fisheries
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4. Summary of Project Description

4.1 REGIONAL GEOLOGY

The Brucejack property is located in the western Stikine terrane (or Stikinia), the largest of several
allocthonous terranes in the Intermontane Belt of the Canadian Cordillera. The Stikine terrane in
northwestern BC consists of a series of unconformity-bound tectonostratigraphic elements, including:
Palaeozoic island-arc rocks of the Stikine assemblage, Mesozoic island-arc rocks of the Upper Triassic
Stuhini Group and Lower to Middle Jurassic lower Hazelton Group, and Middle to Upper Jurassic overlap
assemblage sedimentary rocks of the Bowser Lake Group.

Adjacent properties host significant precious and base metal resources (e.g., Snowfield,
Kerr-Sulphurets-Mitchell [KSM]), as well as a number of high-potential mineral occurrences. The KSM
deposits, along with the Snowfield and Brucejack deposits together comprise what is commonly
referred to as the Sulphurets Mining Camp.

The Sulphurets Mining Camp is located on the eastern limb of the broad McTagg anticlinorium, a major
north-trending mid-Cretaceous structural culmination in the western Skeena fold belt. Sedimentary and
volcanic rocks of the Upper Triassic Stuhini Group form the core of the anticlinorium, and are
successively replaced outwards towards the west, north, and east of the core by progressively younger
rocks of the Lower to Middle Jurassic volcanic and lesser sedimentary rocks of the Hazelton Group
followed by sedimentary rocks of the Bowser Lake Group. Plutonic rocks are located in the western and
northern parts of the Sulphurets Mining Camp, and occur as dikes, sills, and plugs, which generally
intrude Stuhini Group rocks.

4.2 PROJECT GEOLOGY

Geology on the property can generally be characterized as a northerly-trending, broadly arcuate,
concave-westward structural-stratigraphic belt of variably altered rocks. The arcuate trend is outlined
by the stratified rocks and the intensely quartz-sericite-pyrite altered rocks up to several hundred
metres or more across, and approximately five kilometres in strike extent. Most of the defined mineral
resources on the property are located within the intensely altered zone.

More than 40 gossanous zones of gold, silver, copper, and molybdenum mineralization have been
identified along the length of the arcuate band of altered rocks. High-grade gold (+ silver)
mineralization is generally associated with vein-stockwork systems of varying intensity. The focus of
the Project is on the VOK and West zones. The currently hypothesis for the mineralization on the
property is that it represents a deformed transitional meso- to epithermal porphyry-associated quartz
stockwork in pervasively altered lower Hazelton Group rocks.

4.3  MINERAL RESOURCES

The mineral resources of the VOK zone, in the measured and indicated categories, total
15.3 million tonnes (Mt) containing 8.7 Moz of gold and 7 Moz of silver. A further 5.9 Mt are inferred
with contained gold and silver of 4.9 and 3.9 Moz, respectively. The West zone adds 4.9 Mt of
measured and indicated ore, containing 0.9 Moz of gold and 41.9 Moz of silver, and inferred resources
of 4.0 Mt containing 0.8 Moz of gold and 10.6 Moz of silver.
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4.4 GEOCHEMICAL CHARACTERIZATION

Based on extensive testing and analysis, most of the ore and the immediately adjacent host rocks are
considered to be currently or potentially acid-generating (PAG) rock. The elements arsenic, cadmium,
copper, lead, selenium, and zinc are considered to be likely parameters of concern (POCs), based on
leachate concentrations from humidity cells and field barrels containing waste rock. Subaqueous
columns with waste rock material present elevated leachate concentrations of arsenic, antimony,
molybdenum, selenium, and zinc. Tailings in the humidity cells and subaqueous column tests are not
expected to generate acid rock drainage. Possible POCs for tailings materials are arsenic, antimony,
molybdenum, and selenium as per leachates from humidity cells and subaqueous columns.

4.5 PROJECT CONSTRUCTION

As previously discussed, the two-year Construction phase will begin with the access road upgrade and
construction of a transmission line from the Long Lake Hydro Substation near Stewart, which will be
supported by a temporary camp and staging area located near the old Granduc mine mill site.
Significant underground development work will be required to prepare the initial stopes for the
proposed long-hole open stoping and longitudinal long-hole open stoping mining methods. This work
will include the development of two new declines and related portals to permit access to the ore and
to house a conveyor to transport ore to the surface. Ramps will be developed to connect underground
work areas and stoping levels will be established. Other work will prepare the crusher gallery,
ventilation raises, shops, pumping systems, electrical substation, explosives and fuel storage areas,
etc. During the Construction phase, underground seepage water and surface contact water will be
treated in an existing temporary water treatment plant.

Concurrent with the underground development, surface development will include excavation of
diversion and contact water collection ditches for surface water; preparation of access and haul roads
on the mine site; development of pads for the construction of the mill building, operations camp, and
substation; erection of a new camp at the mine site; preparation of a construction laydown area on fill
deposited in Brucejack Lake; clearing and surfacing of a transfer area, including a small camp,
between the toe of Knipple Glacier and Knipple Lake to facilitate the transfer of materials and supplies
from highway trucks to specially equipped vehicles for travel over the Knipple Glacier; improvement of
an existing historical airstrip on the flats east of Knipple Lake to allow air access; and installation of
systems for power distribution and sewage treatment. Waste rock from pad development will be
deposited in Brucejack Lake.

As Construction progresses, the mill building and truck shop will be erected and equipment will be
installed in them. The mine site camp will be upgraded for operations, the permanent water treatment
plant will be installed in the mill building, and the tailings pipeline will be installed to deposit tailings
at depth in Brucejack Lake.

4.6 MINE DEVELOPMENT AND OPERATIONS

Ore produced during the Construction phase will be stored on a prepared pad, located east of the mill
building. Once the mill machinery is installed, this ore will be hauled to the mill for processing. Once
the mill is operational and underground development progresses to the point of supplying adequate
ore, commercial production will commence.

The mining sequence in any lens of a given block will begin with the extraction of the primary stopes
on the first (lowest) level. Wherever possible, the first primary stope will be located near the middle of
the lens to develop a pattern of stope extraction that moves outwards to the extremities of the lens
while progressing upwards towards the top. Bulk emulsion will be used for blasting. Non-electric
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detonators will be used for lateral development while electric programmable detonators will be used
for stoping operations.

The primary means of backfilling at the Project will be paste fill, generated from unclassified mill
tailings mixed with adequate cementitious binder, to meet the strength requirements of re-exposure.
Waste rock will consume stope voids that might otherwise receive mill tailings in the form of paste fill.
Over the LOM, 45% of development waste rock and 47% of tailings generated from milled ore will be
returned underground. The balance will be disposed of in Brucejack Lake.

A fleet of load-haul-dump vehicles and trucks will be used for material loading and transport from the
various underground working areas through an internal ramp system that will connect all levels to the
centrally located crusher. The rate of lateral development will be greatest in the early years, including
the Construction phase, and will begin to taper off after about Year 8. Mine production will continue
for about 22 years at a rate of about 2,700 tpd.

Ore will be hauled by load-haul-dump vehicles to an underground jaw crusher that will deposit crushed
ore to a transfer conveyor that will in turn transport ore to the main conveyor for transport to the
portal. At the portal the ore will be transferred to a third conveyor for transport to the mill building.

Permanent fans will provide ventilation by forcing air down the declines, through the internal ramps,
and exhausting to surface via dedicated raises that will connect the various working levels to surface in
each zone. The primary fans will be located at each of the main surface portals, and complemented by
booster fans located in the exhaust raises, in a common push-pull configuration. An electric mine air
heating system will be used, with a propane system available as a back-up.

Groundwater seeping into the mine will be collected and pumped to the surface water treatment plant
for treatment before being used for process water in the mill.

Underground openings will be designed with reference to geotechnical investigations to ensure
stability. Support will be installed as required. The proper design of support systems and backfilling of
stopes suggest that there will be very low probability of surface subsidence as a result of the mining.
4.7 PROJECT CAPITAL AND OPERATING COSTS

The total estimated initial capital cost for the design, construction, installation, and commissioning of
the Project is $663.5 million. The LOM average operating cost for the Project is estimated at $156/t of
ore milled.

4.8 MINERAL PROCESSING

The Brucejack mill will use a combination of conventional bulk sulphide flotation and gravity
concentration to recover gold and silver. The process plant will produce a gold-silver bearing flotation
concentrate and gold-silver doré from melting the gravity concentrate produced from the gravity
concentration circuits.

The concentrating process will include:

o primary crushing underground;
o aconveying system for crushed ore;

o asurge bin;
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o primary grinding and gravity concentration;

o rougher/scavenger flotation;

o bulk flotation concentrate regrinding and gravity concentration;
o cleaner flotation;

o gravity concentrate smelting to produce doré;

o flotation concentrate dewatering, bagging, and load out; and

o tailings thickening and transport to the paste plant or mixing plant for disposal.

A portion of the flotation tailings will be used to make paste for backfilling the excavated stopes in the
underground mine, and the balance will be stored in Brucejack Lake.

The concentrate from the flotation process will be thickened, filtered, and bagged in two-tonne bags
prior to being transported to off-site smelters in shipping containers. The gravity concentrates will be
upgraded by conventional tabling followed by smelting to produce gold-silver doré.

The concentration process will use a number of reagents, flocculants, and anti-scalants.
The transportation, storage, use, and disposal of these chemicals will be subject to management plans,
including the hazardous materials and waste management plans. To ensure containment in the event of
an accidental spill, the reagent preparation and storage facility will be located within a containment
area designed to accommodate 110% of the content of the largest tank. The storage tanks will be
equipped with level indicators and instrumentation to ensure that spills do not occur during normal
operation. Appropriate ventilation, fire and safety protection, and Material Safety Data Sheet stations
will be provided in the area.

4.9 WATER MANAGEMENT

Clean surface runoff will be diverted around surface infrastructure and discharged to natural drainages.
Water that comes in contact with surface infrastructure will be collected and stored in a contact water
pond sized to handle worst-case anticipated flows. Water will be pumped from this pond to the water
treatment plant.

Underground seepage will be collected and pumped to the water treatment plant. Pumping systems
will have built-in redundancy to handle anticipated flows reliably. Treated water will be used as
process water, in the paste backfill, or for fluidizing flows in the tailings discharge pipeline.

The Operation phase water treatment plant will be located in the mill building. It will consist of two
modules, each with a capacity of 400 m*/hour. The water treatment plant will use a proprietary
process developed by Veolia. It includes reaction tanks and clarifiers, the use of sodium hydroxide
(to lower pH), coagulants and flocculants, and microsand as a seed for flocculation. Sludge from the
process will be thickened and treated in a filter press before being sent to the tailings stream for
disposal in Brucejack Lake.

The water treatment plant will supply most of the Project’s water needs at the Brucejack Mine Site.
Any required make-up water for the mill that is not supplied by the water treatment plant will be
drawn from Brucejack Lake.

Potable water for the camps and permanent facilities will be sourced from groundwater wells or
surface flows and will be treated as necessary to meet standards for human consumption.
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4.10 WASTE MANAGEMENT

Waste streams for the Project will include waste rock, tailings, and hazardous and non-hazardous waste
from shops, laboratories, camps, and offices. Waste management for hazardous and non-hazardous
wastes will involve the segregation of waste into appropriate management streams. Project waste
collection and disposal facilities will include an incinerator at the Brucejack Mine Site and the Knipple
Transfer Area, and waste collection areas for recyclable and hazardous wastes. Processes will be in
place for the safe disposal of sewage effluent and sludge.

4.10.1 Waste Rock

Stopes will be backfilled with development waste rock wherever possible, but both initial
pre-development waste rock from the first 18 months of construction and some waste rock generated
later in mine life will be hauled to the surface for subaqueous disposal in Brucejack Lake. Waste rock
excavated from the surface infrastructure areas to create development sites will also be disposed
subaqueously in the lake.

Waste rock from bulk sampling campaigns conducted by Pretivm and a previous operator of the Project
has been disposed of in Brucejack Lake without significant adverse effects.

Most of the waste rock from the Construction and Operation of the Project will be PAG rock. PAG rock
disposed in Brucejack Lake will have a minimum depth of water cover of 1 m. Non-PAG rock from a
nearby quarry will be used to cap submerged waste rock in order to create a causeway for dumping
into deeper water. Geotechnical assessments have been completed to guide the design of construction
and operation of the dump and causeway to reduce the risk of dump instability. A turbidity curtain will
be installed around the waste rock disposal area to restrict the release of suspended sediments into the
rest of the lake.

4.10.2 Tailings

The Project is expected to produce about 18 Mt of flotation tailings over the LOM. These tailings are
expected to be non-PAG. Almost half of the tailings will be used to make paste to backfill the
underground stopes and the rest will be discharged at depth in Brucejack Lake.

Tailings from the flotation process will be directed to the paste plant, where they will be mixed with a
cementitious binder and pumped underground for placement in mined-out stopes. Tailings destined for
Brucejack Lake will first be diluted in an agitating mixing tank to ensure efficient operation of the
agitator, pump, and pipeline, while keeping the deposit at the lake bed fluidized. The pipeline will
slope continuously downwards to the lake to allow drainage in the event of a flow stoppage. There will
be two pipelines into the lake: the first will discharge at a depth of about 80 m, and the second at a
depth of about 60 m.

Coarse sand or gravel will be placed over the pipeline terminus to filter the slurry being discharged and
prevent transport of the tailings solids toward the upper layers of the lake. This deposit will remain
generally fluidized by the flow of tailings from the pipe. The deposit at the pipeline terminus will
thicken over time and bury the deepest section of the outfall.

There will be a constant flow through the pipeline at all times to keep the deposit at the end of the outfall

fluidized. When the thickened tailings are used in the backfill plant, water will be discharged through the
tailings discharge system to keep a pathway in the mound covering the discharge point fluidized.
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If the backpressure from the overlying tailings at the outfall becomes too great to allow efficient
pumping of tailings through the deposit, the tailings will be switched to the second outfall.

4.10.3 Hazardous Wastes

Pretivm is already registered as a hazardous waste generator for waste oil and batteries at its
exploration site, and has procedures in place for the storage and handling of these materials.
The registration will be amended as needed for additional materials during Construction and Operation.
Existing procedures will be revised for hazardous waste management and spill response during the
Construction phase and adopted through time to accommodate the Operation and Closure phases.

4.10.4 Non-hazardous Waste

Waste will be recycled to the extent feasible. Waste collection areas will have provisions to segregate
waste according to disposal methods and facilities to address spillages, fire, and wildlife attraction.
Kitchen, camp, and office wastes will be incinerated. Specific procedures and separate secure storage
areas will be designated for waste prior to recycling or removal from the site. Waste that cannot be
recycled or incinerated will be disposed off-site.

4.10.5 Sewage

The existing exploration site sewage treatment plant will continue to be used and will have additional
units added as necessary for the construction camp population (i.e., Brucejack Camp during Operation
phase). There will be a sewage lift station underground to pump to the main sewage treatment plant.
The mill building will have a sewage lift station inside and a heat-traced pipeline to the camp sewage
treatment plant. The truck shop will have a sewage lift station inside and a heat-traced holding tank
outside. A truck will transfer sewage from the holding tank to the sewage treatment plant at the camp.
Effluent from the sewage treatment plant will be of appropriate quality for direct discharge to Brucejack
Lake. Sludge from the plant will be incinerated or hauled off site for disposal at a licensed facility.

The Knipple Transfer Area and Tide Staging Area camps will have septic systems with tanks and
drainfields.

4.11 ANCILLARY AND OFF-SITE INFRASTRUCTURE

4.11.1 Brucejack Mine Site

Infrastructure at the Brucejack Mine Site will include the mine portals and related facilities—a
ventilation air heating and conveyor system, the mill building, Brucejack Camp, truck shop, substation,
incinerator, explosives magazines—each of which will have a prepared pad and interconnecting roads.
A laydown area will be constructed at the edge of Brucejack Lake and will include a batch plant, fuel
storage area, and helicopter landing area. A temporary ore and waste rock storage area will be
constructed adjacent to the laydown area. A quarry will be developed east of the mine area, south of
Brucejack Lake, to provide non-PAG rock for construction purposes. Details of some of these facilities
are provided in the following section.

4.11.1.1  Mill Building

The mill building will be a large pre-engineered steel building that will house the process equipment to
concentrate the ore, reagent and concentrate storage areas, assay and metallurgical laboratories,
warehouse, administration offices, mine dry, maintenance facilities, potable water treatment plant,
and the water treatment plant.
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4.11.1.2  Brucejack Camp

The current exploration camp will be retained for the Construction phase, although some units will be
removed to make way for other infrastructure. A new camp will be constructed for operations,
consisting of multi-storey modular buildings constructed of wood framing with insulated metal-clad
walls and roof. The new permanent camp will accommodate 330 people with a combination of single
and multi-person dormitories and will include a kitchen, recreation and exercise facilities, camp
offices, and a sewage treatment plant. The remaining exploration camp facilities will be converted to
other uses for the Operation phase.

4.11.1.3  Truck Shop

The truck shop will be a standalone pre-engineered steel building with insulated roof and walls to be
located about 60 m east of the portal. It will include bays for heavy and light equipment, a welding
bay, a wash bay complete with pressure washer, shop warehouse, mechanical room, electrical room,
emergency vehicle bays, first aid and emergency equipment storage, and washrooms. The truck shop will
be equipped for major service to both surface and underground vehicles.

4.11.1.4  Explosives Storage

Separate surface magazines will be provided for explosives and detonators. They will be located
suitable distances from other surface facilities to provide safety in the event of an accident and will
meet regulatory requirements for security of storage.

4.11.1.5  Laydown Area

The laydown area will be a constructed pad built out into Brucejack Lake using waste rock, with a cap
of non-PAG rock. A secure fuel storage area will be included that will have an impermeable liner with
the capacity of 110% of the largest storage tank. A concrete batch plant will produce concrete for
construction and for ongoing underground development.

4.11.1.6  Temporary Ore and Waste Rock Storage Area

Ore excavated during the Construction phase will be stored temporarily on a constructed lined pad
adjacent to the laydown area. This ore will be processed once the mill is available. Waste rock will be
stored temporarily at the waste rock storage area during inclement weather conditions when
underground vehicles are unable to safely transport waste rock to the dump area at Brucejack Lake.
This rock will be transferred to the lake disposal area as soon as conditions permit.

4.11.1.7  Quarry

A quarry will be developed in non-PAG rock about 1,600 m east of the mill to provide construction fill
where required. Rock excavated from this site will be hauled along the access road that follows the
south shore of Brucejack Lake to the mine site area. Rock will be mined at the quarry site using
conventional drill and blast methods.

4.11.1.8  Brucejack Lake Outlet Weir

Pretivm will construct a concrete weir across the outlet of Brucejack Lake. This small structure is
intended to allow confident year-round monitoring of flows from Brucejack Lake. It is not intended to
restrict flows into Brucejack Creek or to increase the storage capacity of Brucejack Lake.
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4.11.1.9  Turbidity Curtain

A turbidity curtain, consisting of an impermeable plastic fabric suspended from a float-equipped cable
anchored to both sides of Brucejack Lake between the proposed waste rock dump and the mouth of the
lake, will be installed to reduce the potential for suspended sediments to flow out of the lake and into
Brucejack Creek. The curtain will be weighted at the bottom, which will be suspended about 10 m
above the bottom of the lake.

4.11.2 Off-site Infrastructure

The Project will be supported by a range of off-site infrastructure facilities, including the upgraded
exploration road, to be called the Brucejack Access Road; the Bowser Aerodrome near the west end of
Bowser Lake; the Knipple Transfer Area where materials, supplies, and concentrates will be transferred
between highway vehicles and vehicles specially built or equipped for travel over the Knipple Glacier;
the Brucejack Transmission Line; and the Tide Staging Area.

4.11.2.1  Brucejack Access Road

The existing 73-km access road from Highway 37 will be upgraded to provide access to the Brucejack
Mine Site. The Brucejack Access Road begins at about km 216 on Highway 37, crosses the Bell-Irving
River on a single-span bridge and follows the valley of Wildfire Creek to Scott Creek drainage, passes
Todedada Lake in the Todedada Creek Valley, and then proceeds over the pass to follow Scott Creek to
the Bowser Valley. The road then follows Bowser Valley to the toe of the Knipple Glacier.
A constructed ramp allows tracked vehicles to access the glacier; the road then continues for about
12 km to its apex near Brucejack Lake, where another 2 km of road leads to the proposed mine site.

The road will require additional upgrading to increase the speed limit to 40 km/hour and to handle the
higher traffic loadings from both Construction and Operation phase activities. The work will include
widening of the road surface in locations with limited sight distances, minor re-alighments of the
sharper curves, and reductions of the steeper grades. It is not anticipated that any upgrades to stream
crossings will be required.

Pretivm has experience using ski resort-type snowcats to prepare the running surface for other tracked
equipment during the winter, when the glacier may be covered by many metres of snow. The road
surface is maintained as high above the ice level as possible with compact snow to maintain a snow
running surface well into summer. Summer maintenance of the Brucejack Access Road on the Knipple
Glacier consists mainly of leveling the snow surface as it melts in the warmer months.

The length of road on the south side of Brucejack Lake between the Knipple Glacier and the Brucejack
mine site is called Lakeshore Drive, and often has high avalanche risks during the winter. During times
when it is unsafe to travel on Lakeshore Drive, an alternate snow route over the VOK is available. This
VOK bypass road traverses around to the south of the property, eventually meeting up at km 71 of the
primary road on the Knipple Glacier. This road is only available in the winter and also provides access
to the upper elevations of the property for avalanche control measures.

4.11.2.2 Bowser Aerodrome

Regular chartered flights will transport mine personnel to and from the Project site from the point of
origin to an aerodrome to be located west of Bowser Lake. In inclement weather conditions where
aircraft are unable to fly, personnel will be bused from Terrace or Smithers to the Knipple Transfer Area.

The Bowser Aerodrome will be constructed at the site of the historical gravel airstrip, which will be
improved and expanded to provide a safe and maintainable facility for the chartered air traffic. A small
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hill about 450 m west of the proposed aerodrome will be partially excavated to reduce the hazard of
the hill on the take-off and approach glide path.

4.11.2.3  Knipple Transfer Area

The Knipple Transfer Area facility will be located west of Knipple Lake, about 55 km by road from
Highway 37 and 16 km from the Brucejack Mine Site. The transfer area will include a camp sized to
accommodate 22 people, with associated diesel-generated power system, potable water and sewage
management systems, transfer station, fuel dispensing system, helipad, and laydown area. It will
occupy a development footprint of about 5 ha. All deliveries to and from the Brucejack Mine Site will
report to this facility. Loads from highway-legal trucks will be transferred onto tracked or otherwise
properly equipped vehicles that will transport the load across the glacier and to the mill site. Similarly,
loads from the mill site will be managed in reverse order.

4.11.2.4  Brucejack Transmission Line

Starting at the Long Lake transmission line tie-in west of the substation, the 138-kV Brucejack
Transmission Line will follow the bedrock slopes on the east side of the Salmon Glacier to the terminus
of the Knipple Glacier. From the Knipple Glacier, the transmission line will generally follow the upper
crest of the bedrock slope south of the glacier to the Project site.

The transmission line design includes the use of special single-steel monopole towers to span the
snowfields and larger snow avalanche areas, allow helicopter placement, lengthen the spans between
structures, and eliminate the need for an access road or track along the transmission line route.
Towers will average about 25 m in height, with locations to utilize local high points in the terrain.
Tower locations will be selected to span watercourses and limit potential adverse riparian effects,
unless no practicable alternative exists. Mitigation measures will be implemented if there are potential
adverse effects of tower locations on streams.

There will be limited tree clearing with no removal (trees bucked and left in place along the corridor)
where permissible. In riparian areas tree cutting will be limited to topping of taller trees that may
interfere with the conductors, with other vegetation being left in place.

4.11.2.5  Tide Staging Area

The Tide Staging Area will be located north of the airstrip near the site of the historical Granduc
processing plant. It will be a relatively small, cleared area to be used for a short-term transmission line
construction camp, and storage and staging of equipment and materials for the construction of the
Brucejack Transmission Line. There is a history of this area being used to stage equipment and
materials for the Project.

The construction camp will accommodate up to 90 people, with potable water and sewage
management systems that meet regulatory requirements.

4.12 AVALANCHE HAZARD

Project facility sites have been assessed for avalanche hazards. The Brucejack Mine Site facilities are
located away from avalanche paths and areas, with the exception of some sections of the site access
roads, and the pre-production ore storage and diversion channel area. Mitigation measures will provide
safety and protection for these areas.
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Fourteen avalanche paths or areas are estimated to affect the Brucejack Access Road, and two paths
approach within 50 m. Extreme avalanches to Size 4 are estimated to reach the west end
(approximately 20%) of the Knipple Transfer Area pad with an estimated return period of at least 100 years.

Initial analysis indicates that there are approximately 20 to 25 avalanche paths that affect the
proposed transmission line route, although they would only pose a hazard if supporting structures
(towers) are built in avalanche paths, or conductors are low enough to the ground.

Avalanche risk will be managed with a comprehensive Avalanche Management Plan (Section 29.4) that will
include on-site avalanche technicians during avalanche prone periods and active avalanche mitigation.

4.13 PROJECT WORKFORCE

4.13.1 Construction

The Construction phase workforce will range from 390 people in Year 2 to 440 people in Year 1. These
workers will initially be housed at the exploration camp, the Tide Staging Area camp, and an existing
road construction camp near the proposed Bowser Aerodrome site. The exploration camp will be
supplemented by a new structure that will eventually become the Brucejack Camp used for operations.
Part of the exploration camp will be demolished to allow installation of surface infrastructure.
The road construction camp will be decommissioned once the Knipple Transfer Area camp is available.

4.13.2 Operation

It is proposed that the underground mine workforce will operate with a two week on, two week off
rotation, with 11-hour shifts. The overall size of the workforce will vary over time depending upon the
amount of development work required in the underground workings from about 619 people in the early
years, and slowly tapering to a low of 431 people in the final three years of Operation. The Operation
phase workforce will be accommodated at the Brucejack Camp at the Brucejack Mine Site, and at the
Knipple Transfer Area camp.

4.14 CLOSURE AND RECLAMATION

Pretivm has prepared a conceptual closure and reclamation plan, as required under the Mines Act
(1996b). The infrastructure sites will be closed and reclaimed including the Brucejack Mine Site Area,
Bowser Aerodrome, Knipple Transfer Area, Brucejack Access Road, and Brucejack Transmission Line.
Reclamation will be carried out in most areas.

This plan includes progressive reclamation to reduce overall reclamation obligations at Closure and to
allow adaptations to the plan based on experience gained during the progressive reclamation activities.
Available growth media will be salvaged and stockpiled during Construction to provide materials for
re-establishing productive land use after the Project’s closure.

During the Closure phase, machinery, equipment, reagents, fuel, lubricants, explosives, and structures
at the are no longer required will be removed from the Brucejack Mine Site and sold, recycled, or
disposed of in a licensed facility. Portals will be sealed for safety and water management purposes.
Above-ground sections of pipelines will be removed. A ditch will be excavated upslope of the major cut
slope to reduce the volume of surface runoff over exposed the PAG rock surface. The pads will be left
in place and recontoured to cover concrete pads and foundations. Salvaged soils will be loosely spread
and re-vegetated with a native grass seed mixture.
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A similar approach will be taken for other Project components. The bridges and culverts will be
removed along the Brucejack Access Road and the road surface will be ripped in preparation for
reclamation. Stockpiled soils will be spread on the surface and the soils re-vegetated with native
species. At the Knipple Transfer Area, the camp, transfer station, and other infrastructure will be
removed and the disturbed areas reclaimed. At the Bowser Aerodrome, infrastructure will be removed
and reclamation will be carried out. The Brucejack Transmission Line will be dismantled and the towers
and conductors will be removed using helicopter support. The Tide Staging Area will be partially
reclaimed once the transmission line is constructed. This area will be used again at the end of the
Project as a staging area for transport out, of the towers and conductors.

Total closure cost is estimated at $9,053,579. Post-closure monitoring is estimated to cost
about $154,000.
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5. Assessment Process

5.1 PROVINCIAL AND FEDERAL ENVIRONMENTAL ASSESSMENT REQUIREMENTS

Proposed mine projects that meet a certain annual or daily throughput threshold must undergo EAs in
accordance with provincial and federal legislation. Provincial assessments for metal mines are
triggered at a throughput of 75,000 tpa; federal assessments for gold mines at a throughput of 600 tpd.
The Project exceeds both thresholds.

The Project is subject to a coordinated provincial-federal EA process conducted under the principles of
the now-expired Canada-British Columbia Agreement for Environmental Assessment Cooperation
(the Agreement; CEA Agency 2004). The Agreement aligns key aspects of the assessment process to
minimize duplication and improve efficiency (e.g., conducting joint public comment periods,
coordinating Aboriginal consultation, using common documents that meet the requirements of both
governments, and establishing common working groups to facilitate the review process).

5.1.1 Provincial Environmental Assessment Process

The provincial EA process, under the BC EAA, has two stages: the pre-Application and Application
review stages. Although Pretivm has been collecting environmental data and completing environmental
studies since 2009, the pre-Application stage formally began in January 2013, with the submission of a
Project Description by Pretivm to the BC EAO. On February 6, 2013, the BC EAO issued a Section 10
order indicating the Project was reviewable, and on July 4, 2013 issued a Section 11 order describing
the scope, procedures, and methods for conducting the provincial EA process.

Pretivm then prepared a draft AIR for the Project, which outlined the information that must be
included in the Application, including the methods to be used to conduct the effects assessment. The
BC EAO held a public comment period on the draft AIR between November 13 to December 13, 2013,
and also sought comments from the technical working group established by the BC EAO to participate in
the EA process. Pretivm revised the AIR to incorporate the public and working group comments and the
BC EAO issued the AIR on May 2, 2014.

The formal submission of the Application will trigger a 30-day screening period, during which the
BC EAO (with feedback from the EA Working Group) will determine whether the submission meets the
requirements outlined in the AIR. If the Application/EIS is determined to be sufficient, it will enter the
Application review stage, comprising a 180-day review, which will involve the EA Working Group,
Aboriginal groups, local government, and the public. These groups will have opportunities to provide
comments on the Application; Pretivm is required to track and respond to all of the comments.

During the Application review stage, the BC EAO will prepare an Assessment Report that summarizes
the results of the assessment. At the end of the Application review stage, the BC EAO will refer this
report along with its recommendation and the draft EA certificate, which includes a Certified Project
Description and conditions that must be met by Pretivm if a certificate is issued, to the Minister of the
Environment and the Minister of Energy and Mines. The Ministers’ decision is made within 45 days of a
referral and is posted to the BC EAQ’s e-PIC website. Once issued, the EA Certificate is a legally binding
document granting conditional approval for the Project to proceed.
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5.1.2 Federal Environmental Assessment Process

The federal EA process began with the submission of a Project Description by Pretivm to the CEA Agency in
January 2013 (Rescan 2013a). The Project Description was screened and accepted for a 45-day review
period by the CEA Agency for the purposes of determining whether a federal EA was required for the
Project. The CEA Agency held a public comment period between February 8 to 29, 2013 on the Project
Description to seek comments on the Project and its potential effects on the environment.

On March 26, 2013, the CEA Agency issued the Notice of Commencement which stated that a federal EA
is required. The issuance of the Notice of Commencement started the 365-calendar day, government
time limit; the “clock” can only be stopped by the CEA Agency if it is deemed there is insufficient
information available for the purpose of conducting the EA or preparing the report with respect to the
EA of the designated project.

The CEA Agency issued draft EIS Guidelines for the Project on March 26, 2013, which was followed by a
mandatory public comment period of 30 days, which ran from March 26 to April 25, 2013. The purpose
of the EIS Guidelines is to identify the minimum information requirements for the preparation of an EIS
in accordance with the CEAA 2012 and specifies the scope of the assessment and factors to be
considered. Following the public review period, final EIS Guidelines for the Project were issued on
May 24, 2013 (CEA Agency 2013). This EIS constitutes a submission in accordance with the federal EIS
Guidelines for the project.

Once the EIS is submitted, the CEA Agency and federal working group members may coordinate with
the BC EAO to screen the EIS for conformity against the EIS Guidelines; however, the screening step is
not a legislated requirement. Technical review comments on the EIS from the federal Working Group
will be provided to Pretivm for response.

Like the provincial process, the CEA Agency prepares an assessment report that summarizes the key
findings, mitigation, and consultation issues related to the EA process for the Project. The EA Report is
subject to a fourth and final public comment period prior to being submitted to the federal Minister of
the Environment for their review and decision.

After taking into consideration the EIS, public comments, and the adequacy of consultation activities
conducted with Aboriginal groups by the CEA Agency, the Minister of the Environment is required to
issue an EA Decision Statement. Under Section 53(1) of the CEAA 2012, if the Minister finds that the
Project is not likely to cause significant adverse effects, then, as required by Section 54(1), the
Minister will issue an EA Decision Statement that describes the mitigation and follow-up conditions that
the Proponent must comply with.

5.2  NISGA’A FINAL AGREEMENT

The contemporary Nisga’a Nation is a constitutionally recognized government with protected rights and
interests as defined by the NFA, which came into effect as of May 2000 under the Constitution Act
(1982). The NFA grants Nisga’a rights including right to self-government, law-making authority, and
rights over land and resources in the Nass Area (NLG, Province of BC, and Government of Canada 1998).
The NFA exhaustively sets out the Aboriginal rights and title of Nisga’a (Chapter 2, Section 23); the full
and final settlement in respect of the Aboriginal rights and title of Nisga’a (Chapter 2, Section 22); and
provides that Nisga’a releases any other Aboriginal right different to those set out in the NFA to Canada
(Chapter 2, Section 26).

Under the NFA, Nisga’a owns approximately 1,992 km? of Nisga’a Lands in fee simple, has wildlife
harvesting rights in the Nass Wildlife Area (16,101 km?), rights to harvest migratory birds in the Nass Area
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(28,838 km?), and rights to harvest fish and aquatic plants (NLG, Province of BC, and Government of
Canada 2008).

The BC EAO Section 11 Order confirms that portions of the proposed Project lie within the Nass Area as
identified in the NFA (Figures 27.1-1 and 27.1-2). BC and Canada, in undertaking the EA of the Project,
are required to comply with Chapter 10 of the NFA. In compliance with Chapter 10 of the NFA, Pretivm
has advanced an extensive engagement process with Nisga’a Lisims Government (NLG) who represents
Nisga’a Nation.

5.3 INFORMATION DISTRIBUTION AND CONSULTATION

5.3.1 Aboriginal Information Distribution and Consultation

The BC EAO Section 11 Order requires Pretivm to consult with Skii km Lax Ha and Tahltan Nation.
The CEA Agency also requires key EA documents be made available to the Métis Nation BC.

As required by the BC EAO Section 11 Order, Pretivm authored an Aboriginal Consultation Plan that
outlines the approach to Aboriginal engagement during the pre-Application/pre-EIS phase, and a plan
for consultation during the Application/EIS review stage. Skii km Lax Ha and Tahltan Nation had the
opportunity to review and comment on the plan. Skii km Lax Ha provided comments and the plan was
altered to address the comments.

Pretivm met with Skii km Lax Ha and Tahltan Nation in November 2011 to provide an overview of the
Project. The BC EAO/CEA Agency established the Brucejack Gold Mine Project EA Working Group in
May 2013 and invited Skii km Lax Ha and Tahltan Nation to be represented in the group.

Pretivm hosted five site tours for Aboriginal groups from 2012 to 2013. Skii km Lax Ha representatives
participated on two tours; Tahltan Nation has been invited but has not yet toured the site. Pretivm held
five open houses in communities in northwest BC in conjunction with the BC EAO during the public
comment period for the draft AIR. Two of these communities are predominantly Tahltan (Iskut and Dease
Lake); Hazelton is the closest Skii km Lax Ha community. In addition to providing public notice in advance
of the open houses and public comment period, Pretivm also notified Skii km Lax Ha, Tahltan Nation,
Métis Nation BC, and other Aboriginal groups in the vicinity of the Project about these activities.

Pretivm has collaborated extensively with Tsetsaut Ventures (a Skii km Lax Ha-owned company) to hire
employees of Aboriginal descent for environmental field programs, as well as for work at the Project.
Pretivm is in discussions with Tahltan Nation Development Corporation regarding road work. Pretivm
will adopt policies or develop strategies that consider the needs of workers from Aboriginal and
regional communities, with the intention of increasing the local employment and participation in the
Project. To date, Pretivm has provided on-site training through Tsetsaut Ventures.

Pretivm has been tracking consultations with Aboriginal groups and the issues that have been raised during
these consultations. The issues and Pretivm’s responses are documented in the Application/EIS along with
consultation summary tables. Pretivm has authored two Pre-Application Aboriginal Consultation Reports,
which Skii km Lax Ha and Tahltan Nation have had the opportunity to review and comment on.
Where comments were provided (by Skii km Lax Ha) the reports were modified accordingly.

Pretivm will continue to consult with Aboriginal groups during the Application/EIS review stage,
according to the Aboriginal Consultation Plan, and will provide Aboriginal groups with copies of the
Application/EIS and written responses to their comments, and will attend the EA Working Group
meetings to address questions and present project information. Pretivm will notify Aboriginal groups
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and Métis about the public comment period on the Application/EIS. Comments from Aboriginal groups
and Métis, Pretivm’s responses to the comments, and consultations undertaken with Aboriginal groups
and Métis on the Application/EIS, will be summarized in a forthcoming Aboriginal Consultation Report.

5.3.2 Nisga’a Nation Information Distribution and Consultation

The Section 11 Order requires Pretivm to consult with Nisga’a Nation, as represented by NLG. As noted
above, Pretivm prepared an Aboriginal Consultation Plan which outlined the approach to consultation
with NLG during the pre-Application/pre-EIS phase, and a plan for consultation during the
Application/EIS review stage. NLG had the opportunity to review and comment on the plan and did not
request any revisions.

Pretivm met with NLG in November 2011 to provide an overview of the Project. The BC EAO/CEA
Agency established the Brucejack Gold Mine Project EA Working Group in May 2013, and invited NLG to
participate. Nisga’a Nation had the opportunity to review and comment on the draft AIR. NLG provided
comments and the AIR was revised to incorporate the comments.

In 2013, Pretivm hosted one Nisga’a site tour, and another that was open to all members of the EA
Working Group. Nisga’a Nation representatives participated in the first tour. Pretivm held five open
houses in communities in northwest BC in conjunction with the BC EAO during the public comment
period for the draft AIR. One open house was held in Gitlaxt’aamiks (New Aiyansh).

To date, Pretivm has contracted road work to Nass Area Enterprises and has provided on-site training
through Tsetsaut Ventures.

Pretivm has been tracking consultations with NLG and the issues that have been raised during these
consultations. The issues and Pretivm’s responses are documented in the Application/EIS along with
consultation summary tables. Pretivm has authored two Pre-Application Aboriginal Consultation Reports,
which NLG has had the opportunity to review and provide comments. NLG did not provide comments.

Pretivm will continue to consult with NLG during the Application/EIS review stage, according to the
Aboriginal Consultation Plan, and will provide NLG with copies of the Application/EIS, provide written
responses to NLG comments, and attend the EA Working Group meetings to address questions and
present project information. Pretivm will notify NLG about the public comment period on the
Application/EIS. Comments from NLG, Pretivm’s responses to the comments, and consultations
undertaken with NLG during the Application/EIS review stage, will be summarized in a forthcoming
Aboriginal Consultation Report.

5.3.3 Government Agency Information Distribution

Pretivm has consulted with government agencies primarily through the EA Working Group, but has also
met and corresponded regularly with provincial and federal regulatory agencies. Pretivm hosted four
site visits for government agencies between 2012 and 2013. Comments from agencies and Pretivm’s
responses to the comments are summarized in the Application/EIS. Many provincial and federal
agencies provided comments on the draft AIR, and the AIR was revised to address the comments.

Pretivm will continue to consult with government agencies during the Application/EIS review stage,
including providing the EA Working Group with copies of the Application/EIS, providing written
responses to agency comments, and attending EA Working Group meetings to address questions and
present project information.
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5.3.4 Public Information Distribution and Consultation

Pretivm has consulted with the public, including local governments, tenure holders, and stakeholders
since 2011, in accordance with its Public Consultation Plan. Since 2011, public consultations have
included a public comment period on the draft AIR (November to December 2013), open houses in five
communities in northwest BC (Stewart, Hazelton, Gitlaxt’aamiks, Dease Lake, and Iskut in
November 2013), meetings with local governments (2011 to 2012), and interviews with land users and
tenure holders (2012 to 2013). Pretivm published public notices in local newspapers advertising the
dates of open houses and the draft AIR comment period. Pretivm also notified local governments about
the opportunities for public participation and provided posters to local government offices for posting
in the communities where the open houses were being held. Communications with the public are
documented and summarized in the Application/EIS, as are the issues raised by local governments,
tenure holders, stakeholders, and the public, along with Pretivm’s responses to these issues. Comments
received during the public comment period on the draft AIR, as well as issues and questions raised
during the open houses, are also included in the Application/EIS.

As a member of the EA Working Group, the RDKS was provided the opportunity to participate in a site
tour, but was unable to attend. In order to increase public awareness about the Project, Pretivm
participated in numerous conferences and panels since 2011. Since 2012, Pretivm has made numerous
donations to communities in the region.

Pretivm will continue to consult with the public during the Application/EIS review stage, as outlined in
the Public Consultation Plan. The Application/EIS will be available on the BC EAO’s website, and
Pretivm will advertise future open houses and the public comment period for the review of the
Application/EIS.
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6. Assessment Methodology

Chapter 6, Assessment Methodology, describes the methodological approach adopted for the Project, in
accordance with the AIR (BC EAO 2014) and EIS Guidelines (CEA Agency 2013).

The assessment process included analysis of baseline studies, stakeholder feedback (including that of
Aboriginal groups), and the re-evaluation of Project designs (including evaluation of alternatives and
improved mitigation measures). These iterations all contributed to the refinement of EA scoping, and
allowed for the avoidance of certain effects and the design of mitigation measures to reduce the scale
of unavoidable residual effects.

The baseline against which the EA was carried out is described, according to criteria related to regional
and historical overviews that deal respectively with current environmental conditions and historical
and current projects. The findings of site-specific baseline studies are presented for each subject area,
the details of which are provided in appendices to this Application/EIS.

Issues scoping is fundamental to focusing the Application/EIS on those issues where there is the
greatest potential to cause significant adverse effects, and to focus the assessment on those aspects of
the environment that are of greatest importance to society. Each assessment chapter of the
Application/EIS includes a description of the issues scoping process used to identify potential effects,
as well as the process used to select assessment boundaries and to determine the potential interaction
or cause-effect pathways between Project activities and environmental, social, economic, health, and
heritage components. Components were scoped in consultation with key stakeholders, including
Aboriginal communities and the EA Working Group, or they may also have been scoped as a
legislated requirement.

During the development of the AIR, a scoping exercise was conducted with technical experts to explore
potential Project interactions with candidate components, and to identify the key potential adverse
effects associated with that interaction. The scoping document was circulated for review and approval
by the EA Working Group; feedback from that process has been integrated into the Application/EIS.

The primary output from the scoping exercises was an impact scoping matrix that consists of a list of
candidate components that could be affected by Project components and/or physical activities.
A secondary outcome of the scoping workshops was the identification of a number of “intermediate”
and “receptor” components. Intermediate components are specific attributes of the biophysical
environment that, if affected, act as a pathway to pass on those changes to receptor components.
Where a receptor component is perceived as important by the public, scientists, government agencies,
Aboriginal groups, or other stakeholders, these are referred to as receptor VCs.

Intermediate components were the subject to predictive studies, the results from which are considered
in the effects assessment for relevant receptor VCs (e.g., changes in air quality and noise and any
applicable ambient objectives were be used to support the effects assessment for human health and
wildlife receptor VCs). The determination of significance of residual effects was conducted only on
receptor VCs.

Assessment boundaries define the maximum limit within which the EA is conducted. They encompass

the areas within, and times during, which the Project is expected to interact with the identified
components, whether intermediate or receptor VCs.
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As far as the effects assessment and mitigation are concerned, each assessment chapter provides a
detailed discussion of the key potential effects arising from the Project components and activities, as
well as discussion and evaluation of mitigation measures that may be taken to reduce the potential for
significant adverse effects. Formulating mitigation measures to avoid, minimize, restore or offset
adverse effects to receptor VCs allows for specified EMPs to be compiled. Where proposed mitigation
measures are not sufficient to eliminate an effect, a residual effect is identified. Predicted residual
effects are therefore the potential consequences of the Project on the receptor VCs and each
assessment chapter of the Application/EIS describes direct, indirect, and induced residual effects of
the Project as applicable.

To characterize the residual effects, and understand their likelihood, significance, and level of
confidence in their assessment, a standard set of criteria (magnitude, extent, duration, frequency,
reversibility, resiliency, and context) are used to support a determination of significance.
An assessment of probability of the residual effect occurring is also made but is not considered when
evaluating the significance of an effect. Confidence in the outcomes or conclusions of the effects
assessment is also evaluated. The assessment of residual effects and their significance are summarized
for each subject area using a standard tabular format.

The potential for cumulative effects arises when the residual effects of a project overlap or interact with
the same resource or receptor that is affected by the residual effects of other historical, existing, or
reasonably foreseeable future projects or activities. The cumulative effects assessment (CEA) considers
the potential environmental, economic, health, social, and heritage cumulative effects of the Project
according to the requirements of the EAO and CEA Agency (as described in the AIR and EIS Guidelines),
through well-understood cause-effect pathways. Past, present, and future projects and activities that
may affect the Project are described in detail, and such scoping then allows for assessment, mitigation
formulation, and characterization of residual cumulative effects to be undertaken.

Cumulative residual effects are those adverse effects remaining after the implementation of all
mitigation measures, and are therefore the expected consequences of the Project on the selected VCs.
Each assessment chapter of the Application/EIS describes direct, indirect, and induced cumulative
residual effects of the Project as applicable. Of importance are the cumulative residual effects that
are characterized as significant, since these are vital informants in the decision-making on the part of
the EAO and CEA Agency.
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7. Predictive Studies

7.1 AIR QUALITY

Air quality is an important environmental factor in ensuring the conservation of local vegetation,
wildlife, and human health. The Project activities will result in air emissions to the ambient
environment. The change in ambient air quality needs to be assessed to ensure conservation of the
environment and compliance with federal and British Columbia regulations.

Meteorology and air quality data have been collected since 2009 and 2012 respectively, to establish
understanding of the baseline levels. Data collected by projects in the area were also considered.
Air quality was identified as an intermediate component as a result of the scoping process, with change
of the following criteria air contaminants (CACs) identified as air quality indicators:

o NOy;
o SOy
o CO;
o TSP;
o PM;
o PMys;

o dustfall; and

o acid deposition.

The change in ambient air quality can potentially affect the following intermediate components and
receptor VCs: surface water hydrology, terrain and soils, surface water quality, wetlands, wildlife,
and health.

Emissions associated with each component and activities have been determined and an emission
inventory was compiled for both the Construction and Operation phases. The emission rates from the
emission inventory were used in the CALPUFF dispersion modelling to predict an increase in
concentration of CACs. CALPUFF is a multi-layer, multi-species, non-steady-state puff dispersion model
that is capable of simulating the effect of time- and space- varying meteorological conditions on
pollutant transport, transformation, and removal. In order to perform dispersion modelling using
CALPUFF, meteorological data were processed by CALMET. CALMET data were created using on-site
observation data from three meteorological stations (Brucejack Lake, Scott Creek, and Wildfire Creek).
MM5 prognostic data were also provided to characterize upper air conditions. The three meteorological
stations are permanent 10-m towers. The observational data from the stations and MM5 prognostic data
were used to create a CALMET output file with a resolution of 0.5 km.

For the Construction phase, all indicators were below the relevant criteria, except PM;q and dust
deposition; however, the exceedances for PMy is limited to an area immediately south of the Knipple
Transfer Area, since exceedances occur only less than 2% of the time in a year. The maximum 30-day
dust deposition rate is higher than the BC objective of 2.9 mg/dm?/day but the exceedances were
limited to less than 100 m on either side of the access road.
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7.2  NOISE

Noise, generally defined as undesirable sound, is characterized in terms of the pressure of the sound wave.
It has intrinsic importance to employee, local residents, and fauna as noise can directly affect the health
of humans and wildlife. Noise may also result in psychological and physiological effects in humans, as well
as avoidance behaviour in wildlife populations that cause them to not access important habitats.

The Project region is a relatively remote and undisturbed area. The regional noise environment is
characterized by natural noise sources, such as wildlife and wind, with small areas of increased noise
levels close to anthropogenic sources, such as roads and mine explorations.

Noise has been selected as an intermediate component through the scoping process due to the potential
impacts on humans (workers and users of the area) and wildlife. Sources of emission were identified and
included in the noise model. The noise modelling was used to predict noise levels from continuous noise
sources during the Construction and Operation phases, and to predict sound exposure level and peal sound
levels from single events. The main sources of continuous noise are the operating equipment, which
increased noise level from baseline approximately 5 km from the sources. Event noise (e.g., blasting and
helicopter noise) led to greater increases, but these noise levels were not continuous.

The noise levels predicted for the Construction and Operation phases were compared to various impact
criteria for human receptors and wildlife receptors. These results, presented using different matrices,
were further discussed in Chapter 18 (wildlife) and Chapter 21 (health) assessments.

7.3 HYDROGEOLOGY

Groundwater is valued as a source of water for human consumption and for its intrinsic links with
surface water. Changes to groundwater fluxes can affect water levels and flows in surface water
bodies, thereby influencing aquatic ecosystems, vegetation and wildlife. Groundwater is also a potable
water resource when water quality is adequate. Changes to groundwater fluxes may occur during the
Construction, Operation, Closure, and Post-closure phases.

Groundwater/hydrogeology was identified as an intermediate component as a result of the scoping
process, with the following identified as groundwater indicators:

o Groundwater quantity: changes to groundwater flow volume and movement assessed on the
basis of increases or decreases in hydraulic heads as a result of the project; and

o Groundwater quality: changes to concentrations of total and dissolved metals, nutrients,
turbidity, total suspended solids, and groundwater temperature.

Changes in the amount of groundwater discharged to Brucejack Lake and Creek (i.e., changes in
groundwater baseflow) during the project may contribute to changes in surface water quantity and
quality and therefore may contribute to effects on the downstream aquatic receiving environment,
wildlife, vegetation and human health.

Hydrogeological data specific to the Brucejack Project site have been collected since 2010, and a
hydrogeology baseline program was initiated in 2011 to characterize groundwater quantity and quality
at the site. A three-dimensional numerical groundwater flow model was developed and calibrated to
steady-state and transient baseline conditions. The model was then used to simulate the effects of the
underground mining method on groundwater flow patterns. Predictive water quality modeling was
completed to evaluate potential changes in groundwater quality as a result of the project. Predicted
changes to groundwater quality and quantity include:
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PREDICTIVE STUDIES

o Groundwater Flow Direction and Water Table Elevation: During Operations, groundwater
flow within the LSA becomes largely directed towards the dewatered mine workings. The
elevation of the water table is drawn down substantially, up to approximately 400 m, within
the footprint of the underground workings. The cone of depression associated with 10 m or
more of drawdown due to mine dewatering has an approximate areal extent of 2 km by 3 km.

o Groundwater Discharge to Surface Water Bodies: In general, the surface water features
closest to the proposed underground mine are expected to be most impacted by mine
dewatering (i.e., Camp, VOK, and Brucejack Creeks). The average groundwater discharge to
Brucejack Creek (at hydrometric station BJL-H1) is predicted to decrease by approximately 20%
during Operations; baseflow is simulated to recover fully in the Post-Closure phase.

o Groundwater Quality - Underground Mine: No effects to groundwater quality are predicted
during the Construction and Operations phases, as groundwater flow is directed towards the
underground workings, where seepage water will be collected by the mine dewatering system
and treated prior to discharge. In the Closure and Post-closure phases, residual groundwater
quality effects (e.g., enrichment of select parameters above background concentrations) may
occur along flow paths towards Brucejack Lake and Brucejack Creek, as well as long
(decadal-scale) flow paths towards the Sulphurets drainage.

o Groundwater Quality - Plant Site and Quarry: No change to groundwater quality due to
infiltration of quarry water is expected during Construction and Operations. In the Closure and
Post-Closure Periods, total Se may occur at concentrations exceeding background conditions
and guidelines in the quarry runoff. During Construction and Operations no groundwater is
predicted to discharge to the plant site, though in the Closure and Post-closure phases the
quality of groundwater discharging to the plant site may warrant monitoring for parameters
including total Al, As, Zn, and dissolved Al.

7.4 SURFACE WATER HYDROLOGY

Surface water hydrology is a key component of the physical and biological environment, and is linked
to ecosystem components. The Project could affect surface water hydrology by altering streamflows,
channel morphology, and glaciers. Such effects may occur during the Construction, Operation, Closure,
and Post-closure phases. Alteration of surface water hydrology could potentially affect receptor VCs
that have linkages with surface water hydrology. These receptor VCs include surface water quality,
aquatic resources, fish and fish habitat, terrestrial ecology, wetlands, navigation, commercial and
non-commercial land use, and curr