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EXECUTIVE SUMMARY

BMC Minerals (No.1) Ltd. (BMC) proposes the development of the Kudz Ze Kayah (KZK) Project (the Project)
in southeast Yukon and in the Kaska Nation (Kaska) Traditional Territory. The Project is a proposed open
pit/underground copper, lead, and zinc mine located approximately 115 km southeast of Ross River, Yukon.
This document presents the Conceptual Reclamation and Closure Plan (CRCP), which has been designed
utilising a methodical approach in order to develop sound, appropriate, and responsible and achievable
closure goals and objectives for the Project. The format of this CRCP is based on the Yukon Government’s (YG)
guidance document “Reclamation and Closure Planning for Quartz Mining Projects” (YG, 2013).

The CRCP is guided by the Project closure goal, which is grounded in responsible stewardship, consultation
with stakeholders, and appropriate end land use considerations, including recognition of the Kaska Land Use
Principles:

e To return the mine site and affected areas to viable and, wherever practicable, self-sustaining
ecosystems that are compatible with a healthy environment and with traditional land use activities.

The CRCP illustrates the process by which closure measures (including design for closure work) have been
designed to meet these objectives, and presents a framework for how attainment of the objectives will be
evaluated through post-closure monitoring programs. The proposed closure measures, monitoring programs
and investigative work described in this CRCP are conceptual. This level of detail is appropriate to ensure
that closure measures:

e Support the Project’s proposed closure goals and objectives;
e Are technically feasible and are practical to achieve

e Support the evaluation of potential environmental and socio-economic effects from the
Project in the closure and post-closure phases; and

e Are defined adequately to support the conceptual cost estimate.

This CRCP presents the closure alternatives considered, as well as the conceptual progressive reclamation
and reclamation research plans (some of which are currently underway) that will be undertaken leading up
to and through mine construction and operations.

Three distinct closure phases, or ‘periods’ have been identified for the Project reclamation and closure at the
end of the operational mining period (year 10): Active Closure Period (years 11 to 13), Transition Closure
Period (years 14 to 26), and the Post-Closure Period (years 27 to 36). Conceptual closure measures are
presented in more detail regarding decommissioning and reclamation work in the active closure period, and
subsequent reclamation and water management measures specific to the transition closure and post-closure
period. Monitoring and maintenance programs spanning all closure periods are also outlined.

During operations, mining will produce waste rock and tailings, which will be geochemically classified and
stored accordingly in one of three storage facilities;
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e The Class A Storage Facility is a co-disposal facility for waste rock and filtered reactive tailings that
are strongly Potentially Acid Generating (PAG) and as such requires a land form and cover that
reduces net percolation by 98%.

e The Class B Storage Facility is for weakly (PAG) waste rock and requires a landform and cover that
reduces net percolation by 75%; and

e The Class C Storage Facility is for Non-PAG waste rock, which does not require a cover to reduce net
percolation, but will be covered to re-establish vegetation.

All facilities will be progressively reclaimed during operations. During operations and the Active Closure
Period collection ponds will store water from the Class A and B Storage Facilities that will be directed to a
water treatment plant (WTP) or used as recharge water in the Process Plant. During the Transition Closure
Period, the Constructed Wetland Treatment Systems (CWTS) will be constructed and commissioned which
will treat (ensure?) any residual loading ensuring water quality objectives are met downstream. At this time
the WTP will be decommissioned.

Reclamation and closure liability was estimated for the Project in the form of a high level estimate. The cost
estimate assumes the use of third party contractors and equipment for implementation of major earthworks
and terrestrial tasks. The Company intends to progressively rehabilitate the Project during its life however
the total financial security, including contingency, has been estimated at CAD$ 90,500,000 assuming that
there is limited progressive rehabilitation during the operation of the Project.
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Adaptive Management Plan

British Columbia Ministry of Environment
BMC Minerals (No.1) Ltd.
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Canadian Council of Ministers of the Environment
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GLOSSARY
Ablation: the removal of snow and ice by melting or evaporation.
Aquifer: a body of permeable rock that can contain or transmit groundwater.
Arrhenius Equation: an equation describing the mathematical relationship between temperature and the rate of a

‘E/RT where k is the rate of chemical reaction, A is a constant depending on
the chemicals involved, E is the activation energy, R is the universal gas constant, and T is the temperature.

chemical reaction, expressed as k = Ae
Bench-scale: testing of materials, methods, or chemical processes on a small scale, such as on a laboratory
worktable.

Biological Soil Crust: early successional communities composed of bacteria, cyanobacteria, algae, mosses,
liverworts, fungi and lichens.

Brunisol: a weakly developed mineral soil with a sufficiently developed B horizon that distinguishes it from a
regosol.

Clean Rock: rock with geochemical characteristics that are benign-to-acid consuming, considered acceptable for
general surface construction, such as roads, ditches, toe berms, and liner protectors.

Colluvium: material that accumulates at the foot of a steep slope.
Cryosol: permafrost soils.
Decommission: to take facilities out of service.

Decision Document: a written document issued by the Decision Body that accepts, varies, or rejects the
recommendation made by the Yukon Environment and Socio-Economic Assessment Board following the
completion of the assessment.

Ecoregion: ecoregions represent smaller areas of ecozones characterized by distinctive physiography and
ecological responses to climate as expressed by the development of vegetation, soil, water, and fauna.

Ecosite: an area of vegetation association related to a combination of moisture and nutrient regimes specific to an
ecoregion.

Ecozone: biogeographic realm is the broadest biogeographic division of the Earth's land surface, based on
distributional patterns of terrestrial organisms.

Edatopic grid: a grid of moisture and nutrients used to define the variability of soil and vegetation types for a given
region.

Effluent: liquid discharge.
Ethnography: the scientific description of the customs of individual peoples and cultures.

Fluvial: of or found in a river.
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Fungi: a general term used to denote a group of eukaryotic protists, including mushrooms, yeasts, rusts, molds,
smuts, etc., characterized by the absence of chlorophyll and by the presence of a rigid cell wall composed of chitin,
mannans, and sometimes cellulose.

French Drain: a trench filled with gravel or rock or containing a perforated pipe that redirects surface water and
groundwater away from or to an area.

Geochemical: the related chemical and geological properties of a substance.

Graminoid: herbaceous plants with a grass-like morphology, includes the families Poaceae (grasses), Cyperaceae
(sedges), and Juncaceae (rushes). Graminoids are often dominant in open habitat comprising grasslands, marshes,
and alpine meadows.

Heterogeneity: the uneven distribution of features and/or species in an area.

Hydraulic: denoting, relating to, or operated by a liquid moving in a confined space under pressure.
Hydrosoils: soils that are saturated with water for a long time.

Infiltration: the process by which water on the ground surface enters the soil.

Influent: water, wastewater, or other liquid flowing into a reservoir, basin or treatment plant.

Inoculation: the act of introducing microorganism or suspension of microorganisms (e.g., bacteria) into a culture
medium.

Liability: the state of being responsible for something, especially by law.

Kame: a geomorphological feature, an irregularly shaped hill or mound composed of sand, gravel and till that
accumulates in a depression on a retreating glacier, and is then deposited on the land surface with further melting
of the glacier.

Kettle: a shallow, sediment-filled body of water formed by retreating glaciers or draining floodwaters.
Metal(loid): element whose properties are intermediate between metals and solid non-metals.
Mesic: an environment or habitat characterized by a moderate amount of moisture.

Microenvironment: the immediate small-scale environment of an organism or a part of an organism, especially as
a distinct part of a larger environment.

Moraine: a mass of rocks and sediment carried down and deposited by a glacier, typically as ridges at its edges or
extremity.

Overburden: rock or soil overlying bedrock or other underground feature.
Percent (%) Grade: vertical rise divided by the horizontal run multiplied by 100.

Permafrost: a thick subsurface layer of soil that remains frozen throughout the year, occurring chiefly in polar
regions.

BMC-15-02-2970_037_CoNCepTUAL RCP_RevD_170217_CLEAN Vi



3 CONCEPTUAL RECLAMATION AND CLOSURE PLAN
o | Kubz Ze KAYAH PROJECT
\.J ch BMC MINERALS (No.1) Ltd.

AEG MINERALS FEBRUARY 2017

Pilot-scale: a small scale, preliminary study or test conducted to evaluate feasibility, time, cost, adverse events,
and effect size in an attempt to predict results and improve upon the design prior to performance of a full-scale
study or operation.

Project Area: refers to the general Project location and surrounding area.

Project Footprint: refers to the area within which the Project infrastructure will be located and is the area of direct
disturbance from the Project activities.

Regosol: a very weakly developed mineral soil in unconsolidated materials often in mountainous regions.

Rhizomes: thick roots that the plants use to spread.
Solifluction: the gradual movement of wet soil or other material down a slope, especially where frozen subsoil acts
as a barrier to the percolation of water.

Subaqueous: under water.

Sub-hydric: an environment or habitat characterized by a large amount of moisture.

Sub-xeric: an environment or habitat characterized by a small amount of moisture.

Tailings: fine ground rock left over from the mill and process plant after removing economic minerals.

Thermodynamic: the relations between heat and other forms of energy (such as mechanical, electrical, or
chemical energy), and, by extension, of the relationships between all forms of energy.

Till: unsorted material deposited directly by glacial ice and showing no stratification.

Vegetation Association: group of plant species that occur together on a given area of land with a similar nutrient
and moisture regime.
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1 INTRODUCTION

BMC Minerals (No.1) Ltd. (BMC) proposes the development of the Kudz Ze Kayah (KZK) Project (the Project)
in southeast Yukon and in the Kaska Nation (Kaska) Traditional Territory. The proposed Project is an open
pit/underground copper, lead and zinc mine located approximately 115 km southeast of Ross River, Yukon.

BMC purchased the Project from Teck Resources Ltd. (Teck) in January 2015. Since that time, BMC has
actively engaged in a program of assessing historical work and conducting its own advanced exploration
program, which has resulted in a revised resource estimate, a redesigned mine plan, baseline environmental
studies, and First Nations and community engagement. This work has supported a mine development plan, a
Project Description, and a Project Proposal to the Executive Committee of the Yukon Environmental and
Socioeconomic Assessment Board. A key element of the mine planning and the Project Proposal is for the
incorporation of progressive reclamation into daily mine operations, which will support the successful
reclamation, decommissioning and closure of the Project. This document outlines the measures to be taken
under the Conceptual Reclamation and Closure Plan (CRCP).

This CRCP presents a methodical approach designed to develop sound, appropriate and responsible closure
goals and objectives for the Project. It will illustrate the process by which closure measures (including design
for closure work) are designed to meet these objectives, and presents a framework for how attainment of the
objectives will be evaluated through post-closure monitoring programs.

Closure planning is a continuum, and carries on up to (and beyond) the initiation of the active closure
measures. The proposed closure measures for the Project outlined herein are at a conceptual level, and the
level of detail of this plan will increase as closure planning advances.

1.1 ScoPE OF THE CONCEPTUAL RECLAMATION AND CLOSURE PLAN

This CRCP is based on Yukon Government’s (YG) guidance document “Reclamation and Closure Planning for
Quartz Mining Projects” (YG, 2013). This is a conceptual plan, at a level of detail appropriate to ensure that
closure measures:

e Support the Project’s proposed closure goals and objectives;
e Are technically feasible and practical to achieve;

e Support the evaluation of potential environmental and socio-economic effects from the
Project in the closure and post-closure phases; and

e Are defined adequately to support the conceptual cost estimate.

This CRCP addresses the entire proposed mine development footprint including the Access Road, as far as the
Robert Campbell Highway. It builds on closure planning work that was initiated with the planning by the
previous site owner, Cominco Ltd. (Cominco), in the 1990’s, which has been re-evaluated in both mine
development planning (design for closure) and dedicated closure planning. This CRCP presents conceptual
progressive reclamation and reclamation research plans (some of which are underway) that will be
undertaken leading up to and through mine construction and operations. Conceptual closure measures are
presented in more detail regarding decommissioning and reclamation work in the active closure period, and
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subsequent reclamation and water management measures specific to the transition closure and post-closure
period (See Section 8 for Closure Schedule information). Monitoring and maintenance programs spanning all
closure periods are also outlined in this document.
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2 RECLAMATION AND CLOSURE PLANNING

The overall strategy for the CRCP is to provide a closure condition that requires minimal management and
maintenance, with mine features decommissioned, landforms reclaimed, and monitoring conducted until
mitigation measures have achieved the closure objectives. The focus of the CRCP is to guide the return of the
site to appropriate and functional ecosystems, similar to pre-development conditions, while meeting agreed
key end land use objectives.

This section outlines the framework adopted and utilized to establish a specific set of closure goals,
objectives, criteria, and measures for the Project, and explains the distinctions and linkages between them.

2.1 CLOSURE OBIJECTIVES, PRINCIPLES, AND REGULATORY GUIDANCE

The YG closure guidance document contains direction on the level of detail, information required and
processes necessary for developing reclamation and closure plans (RCPs). More specifically, the guide has
the following objectives:

Describing the context for mine closure planning in the Yukon and the rationale for
requirements to submit RCPs and liability estimates;

e Describe the principles, philosophy, and broad objectives for closure planning for Yukon
mining projects;

e Describe the information expectations for RCPs and liability estimates;

e Provide draft text that will be included in the regulatory submission documents; and

Identify key sources of additional guidance for preparing RCPs and liability estimates.
Principles and approaches presented by YG (2013) include fundamental reclamation and closure objectives,
community and regulatory engagement, reclamation and closure principles, and principles for estimating
liability. Specifically, the guidance document identifies the following global principles for reclamation and
closure planning for mining projects in Yukon:

e Design for closure;

e Reducing impacted water;

e Source control;

e Progressive reclamation;

e Minimize long-term activities, plan for long-term monitoring and maintenance; and

e Adaptive management is not a reclamation plan.
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Specific Project closure measures need to be demonstrably linked to sound goals and objectives for overall
closure of the site. Principles and approaches for this reclamation planning at the Project begin with
following the principles of the Kaska Dena Land Use Framework (Dena Kayeh Institute, 2010) and
Government of Yukon guidance document Reclamation and Closure Planning for Quartz Mining Projects (YG,
2013).

Development on Kaska lands requires a commitment to restore impacted lands. Key principles of the Kaska
Dena Land Management Framework that guide reclamation planning and activities include, but are not
limited to, the following:

e Maintain ecological processes to sustain biological diversity;
e Respect fish and wildlife; and
e Compensate for and reclaim disturbed Kaska lands.

Importantly, the information available at the time of writing this plan suggests that the key traditional land
use in the Project Area is hunting (Dialectic Research Services, 2016). Based on previous resource
development in Kaska Traditional Territory, the Ethnographic Overview references sources that report an
eastward ‘shift’ in Kaska land use (primarily hunting) away from the area where the Faro Mine was
developed and operated from the 1960s to 1990s.

It is recognized that a complex set of personal, social, cultural, and environmental factors inform decision
making of Kaska hunting locations; some of which are outside of the control of the proponent. Therefore, the
guiding principle and aspiration of closure and reclamation of the Project is to retain or restore the habitat
capacity of the Project Area to the degree possible while focusing on the areas that the proponent can control
to support the potential for continued Kaska hunting activities in and around the Project Area and prevent
another Kaska land use shift.

Section 2.3 outlines Kaska engagement work to date as it has related to reclamation and closure. Continuous
dialogue and involvement of Kaska representatives from the Ross River Dena Council (RRDC) and Liard First
Nation (LFN) is anticipated going forward as the closure goals and objectives (Section 3) and closure
measures (Section 7) are refined through the continuum of closure planning.

The reclamation planning for the Project builds on these fundamental and generic objectives to establish
specific closure goals, objectives, criteria, and associated monitoring programs details for the Project. These
are defined by factors that include environmental conditions, site conditions, and community expectations.
The Project reclamation planning also considers, for all stages of mine closure, the global principles presented
above.

In BMC'’s approach, the closure goal guides the selection of clear, specific closure objectives for all Project
components. For some closure objectives, a set of closure options that could achieve the objective is
developed, and a selected closure activity (measure) selected from these options. For many objectives, the
application of standard closure measures is then achieved without the need for evaluation from a set of
options. Measurable closure criteria (design or performance) define success in achieving the specific closure
objective, as determined through the associated design and monitoring initiatives.
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Figure 2-1 below, adapted from Guidelines for the Closure and Reclamation of Advanced Mineral Exploration
and Mine Sites in the Northwest Territories prepared by the Mackenzie Valley Land and Water Board
(MVLWB) and Aboriginal Affairs and Northern Development Canada (AANDC) (MVLWB/AANDC, 2013)
provides an overview of this approach to the development of a CRCP.

Closure Goal
This {or these) are the overall statements that define successful closure of a
given site

Approach to Closure and
Reclamation Planning

v

Closure Objectives
A closure objective describes what the selected closure measure
aims to achieve, Typically, closure objectives are specific to the
mine’s components, They must be achievable and must allow for
, the development of closure criteria.

h 4
Closure Criteria Closure Measure Options
(Design & Performance) Proponents propose a set of closure options to achieve the closure
Closure criteria must be measurable, objectives.
and determine whether the selected
closure measure meets specific closure b 4
objectives. \
Selected Closure Measure

The selected closure measure is chosen from the closure options,
and once approved, the proponentcan begin the final engineering
and design phase.

Figure 2-1: Approach to Closure and Reclamation Planning

(modified from MVLWB/AANDC, 2013)

Details defining this approach, adapted from the MVLWB/AANDC (2013), are presented below in Sections 2.2
and Section 3. Sources are cited where information was gathered from additional authors.

2.2 PROJECT CLOSURE GOALS

The closure goal is the guiding statement and starting point for closure and reclamation planning. The
purpose of establishing goals is to ensure the long-term success of the program by developing a clear and
executable plan. The closure goal is achieved once the proponent has satisfied all closure objectives.

The following proposed Project closure goal is grounded in responsible stewardship, consultation with
stakeholders and appropriate end land use considerations, including recognition of the Kaska Land Use
Principles (Section 2.1):

e To return the mine site and affected areas to viable and, wherever practicable, self-sustaining
ecosystems that are compatible with a healthy environment and with traditional land use activities.
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2.3 FIRST NATION AND STAKEHOLDER ENGAGEMENT

The discussion of closure concepts has been an integral component of consultation since Cominco originally
permitted the Project in 1999. BMC has redesigned key elements of the Project that were originally designed
and permitted by Cominco in 1999, (notably the replacement of in-valley slurried tailings facility with
terrestrially deposited “dry” filtered tailings), and as such the closure concepts have changed since initial
consultation.

Shortly after purchasing the Kudz Ze Kayah property in 2015, BMC developed a detailed Consultation and
Engagement Plan (Access Consulting Group, 2015) to guide its engagement approach. BMC recognized four
main groups with whom to consult:

e Residents of potentially affected communities (Faro, Watson Lake, Ross River, and
Whitehorse);

e Kaska First Nations;
e Government regulatory agencies; and
e  Other stakeholders and interest groups.

Throughout 2016, the Company held consultation events with these groups in Faro, Watson Lake, Ross River,
and Whitehorse, which presented the mine design, operations, and closure planning information, to ensure
their issues are considered.

The Kaska have a deep connection with the land; it is important to seek their input and to benefit from their
Traditional Knowledge. As such, the Company held meetings with the Kaska political leadership (Chief and
Council of Ross River Dena Council and Liard First Nation) to describe in general terms the mine plan
including conceptual closure measures, and to listen to their concerns and answer their questions. The
Company also held meetings with Kaska elders to explain the mine plan & related closure measures. A
number of topics were raised during these meetings in relation to cultural, environmental and traditional use
and a number of opinions were expressed regarding mine operation and general attitudes expected of a
mining company. This input was carefully considered, and was beneficial to informing closure planning to
highlight and address key Kaska concerns. In these meetings, it was also important to highlight the difference
between historic regulatory requirements and industry practices and today’s more modern, responsible
mining practices. The Company arranged a number of KZK site tours for all key regulatory agencies, specialist
government departments, and First Nations, including elders and leadership.

The Project closure objectives and goals of this CRCP are a direct consequence of the consultation with the
Kaska First Nations and other stakeholders. Further consultation with these groups will span the life of the
Project: before, during, and after mining operations, which will mean the closure plan will continue to evolve
through the iterative assessment and licensing process with the benefit of continued consultation. As the
Project progresses through permitting into operations, and finally execution of closure activities and post-
closure monitoring the consultation on the closure plan will progress in the following manner:
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Post YESAB, Pre-licensing:

e Meet with identified groups again after the Decision Document has been issued, to explain
what, if any, changes were made to the CRCP; and

e As a component of the application for the Quartz Mining License (QML) and the Water Use
Licence (WUL), a Reclamation and Closure Plan (RCP) is to be submitted for regulatory
review, including a financial review to confirm cost estimates and therefore security
requirements.

Post licencing, During Mining Operations:

e Monitoring and documentation of development activities, specifically with implications for
closure requirements are submitted to Energy, Mines and Resources (EMR) in the annual
QML Report, with a copy provided to the Kaska and local government bodies;

e Annual WUL Report’s document progressive reclamation activities, which are publically
available. This provides a portal for public review and monitoring of closure activities, and
affords an opportunity to interact with the Water Board, or with BMC, if any concerns or
questions arise from this review; and

e The RCP will be revised every two years as per EMR requirements, as such, closure plans
and cost estimates will be reviewed in detail and amendments made as required by relevant
government agencies and First Nations.

Post Mining Operations, During Active Closure Measures:
e (Closure measures will be undertaken in accordance with RCP;

e  Monitoring will be undertaken for 10 to 23 years, depending on the site component and site
conditions, to confirm the expected performance of reclaimed components, which provides
the opportunity to make any revisions that are deemed to be required;

e Regular update meetings will be held with Kaska and local communities; and

e Asis done during operations, annual public reporting continues under both the QML and the
WUL. This will provide the opportunity for governments including First Nations,
stakeholders, and interested parties to be informed and to have input.

2.4 CLOSURE ALTERNATIVES

The mine development and closure planning teams have worked together to evaluate a range of closure
options for the measures which are most consequential to the successful design and closure of the Project.
Waste storage alternatives (Sections 2.4.1, 2.4.2, and 2.4.3) were evaluated by the mine planning team, with a
particular focus on designing for closure. Waste cover alternatives (Section 2.4.4) were evaluated by both the
mine and closure planning teams.

BMC-15-02-2970_037_CoNCepTUAL RCP_RevD_170217_CLEAN 7



CONCEPTUAL RECLAMATION AND CLOSURE PLAN

® ) Kubz Ze KAYAH PROJECT
o) B@C

BMC MINERALS (No.1) Ltd.
AEG MINERALS FEBRUARY 2017

The nature of the timing of reclamation and decommissioning activities required for closure of the Project led
the closure planning team to identify three distinct closure phases, or ‘periods’ for the Project:

1. Active Closure;
2. Transition Closure; and

3. Post-Closure.

Where applicable, the proposed closure objectives, criteria and measures reference these periods in the
following sections. These periods and the closure execution strategy are outlined in more detail in Section 8.

2.4.1 Tailings Disposal Methods and Locations

The Project’s previous owner Cominco conducted exploration, engineering design studies, baseline
environmental studies and consultation activities in 1994 t01995 to support Project design. The Cominco
mine plan included open pit mining for a nine-year mine life, storage of approximately 72 million tonnes of
waste rock, with tailings deposited in a subaqueous valley-fill tailings facility, which included a permanent
earthen tailings dam in Geona Creek.

BMC conducted exploration and as part of the redesign of the Project in 2015 and 2016, and retained Knight
Piésold Ltd. (KP) of Vancouver to undertake a Tailings Management Alternatives Assessment to support mine
design decisions during the completion of the Prefeasibility Design Report (KP, 2016a). BMC then expanded
the alternatives assessment, in which considerations for closure featured prominently in the evaluation. The
alternatives assessment is summarized below.

The KP study initially identified 13 potential tailings storage sites within approximately 10 km of the ABM
Deposit. Two methods of tailings storage technology for each site were considered: slurry and filtered
tailings. The tailings technology for each candidate was selected based on site specific constraints.

Pre-screening criteria were developed to evaluate and eliminate candidates with evident shortcomings
(KP, 2016b). The four candidates remaining after the pre-screening were:

>

Slurry tailings facility located in Geona Creek;
B. Slurry tailings facility located in the East Hanging Valley;

C. Filtered tailings facility located near the current exploration camp, at the confluence of Geona and
Finlayson Creeks; and

D. Filtered “dry stack” tailings facility located on the western hillside of Geona Creek.

For the purposes of this alternatives assessment, BMC then evaluated these four final candidate sites and
types of deposition alternatives against the common performance criteria. A filtered tailings facility located
on the western slope in the upper valley of Geona Creek ranks as the preferred alternative for this
component. A summary of the assessment is presented in Table 2-1.
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Table 2-1: Summary of Alternatives for Tailings Disposal Methods and Locations

Mine Component Overall rating against

Performance Criteria

Alternatives performance criteria

e . Minimizes effects Maximizes e
Tailings Disposal Methods and Cost % . . Amenability to

; . on the natural socio-economic .
Locations Effectiveness , ) reclamation
environment benefits

A. Slurry tailings in Geona Creek Acceptable ‘
B. Slurry tailings in east hanging Acceptable Acceptable Acceptable
valley
C. Filtered tailings at confluence Acceptable Acceptable Acceptable Acceptable
of Geona and Finlayson Creeks

D. Filtered tailings “dry stack’, Acceptable Acceptable
upper valley, Geona Creek

2.4.2 Waste Rock Storage Facility Locations Alternatives

Waste rock generated from mining the ABM open pit and the underground workings will be geochemically
characterized into three distinct categories, based on their comparative potential to generate acid or produce
a metals leachate. While the locations for the Class A and B Storage Facilities were selected according to their
geochemistry-driven operations and closure requirements, the alternatives for location of the benign Class C
Storage Facility were assessed as follows:

A. Southern Lakes Class C Waste Rock Storage Facility; and

B. Geona Creek Valley Class C Waste Rock Storage Facility.

Table 2-2: Summary of Alternatives for Waste Rock Storage Facility Locations

Mine Component L. Overall rating against
i Performance Criteria L.
Alternatives performance criteria
Waste Rock Storage Facility Cost Minimizes effects on the Maximizes Amenability
Locations Effectiveness natural environment socio-economic to
benefits reclamation
A. Southern Lakes Class C Acceptable Acceptable Acceptable
Waste Rock Storage Facility

B. Geona Creek Valley Class C
Waste Rock Storage Facility

Acceptable Acceptable _|

In consideration of the above, permanent surface deposition of all Waste Rock Storage Facilities was ranked
as the preferred alternative for this component. A summary of the assessment is presented in Table 2-2.

2.4.3 Waste Rock Management Alternatives

Waste rock storage facilities (WRSF), as described above, will be developed according to their comparative
geochemical characteristics. There are essentially two management alternatives that could be employed for
all three of the facilities;

e Construct and operate permanent facilities; or

e Deposit rock temporarily and rehandle back into the open pit at closure.
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The two alternatives were assessed as follows:
A. Permanent Surface Deposition of all WRSF’s; and

B. Temporary Surface Storage - Rehandling Waste Rock at Closure

Table 2-3: Summary of Alternatives for Waste Rock Management

Mine Component . Overall rating against
) Performance Criteria L.
Alternatives performance criteria
Waste Rock Management Cost Minimizes effects on Maximizes Amenability to
Effectiveness the natural socio-economic reclamation
environment benefits

A. Permanent surface
deposition of all Waste Rock
Storage Facilities

Acceptable Acceptable

B. Temporary surface storage
- rehandling waste rock at
closure

Acceptable Acceptable

In consideration of the above, permanent surface deposition of all WRSF was ranked as the preferred
alternative for this component. A summary of the assessment is presented in Table 2-3.

2.4.4 \Waste Cover Alternatives

At closure, the overall objective for the waste rock and tailings facilities for the Project is to have safe and
stable facilities that have limited environmental effects (particularly for water quality) and to respect
traditional land use (see Section 7.4 for more information on closure objectives for these facilities). To
achieve this, the Project planning team has undertaken an extensive geochemical characterization program
that has informed the design and operational management plans for these storage facilities. The geochemical
testing is discussed in detail in the Acid Rock Drainage and Metal Leaching Characteristics of Material Report
(AEG, 2017e) and the operational design considerations are discussed in detail in the Prefeasibility Design
Report (KP, 2016a), which is summarized herein. These designs, in turn, inform the measures that are
required at closure to ensure environmental protection and appropriate end land use for the Project Area.

In base metals deposits, the key water quality risk to address is the generation of net acidity and the leaching
of metals, under near neutral or acidic conditions. The preferred approach to controlling this risk is through
source control; to prevent or minimize the generation of acid rock drainage and metal leaching (ARD/ML)
potential at the source (i.e., in the waste rock or tailings). If it is not possible to prevent metal leaching, the
second approach is to control the migration of “contaminated” drainage to the receiving environment. Even
this may not always be possible to control completely, and a third level of control - collection and treatment
of the drainage -may be required. The selection of the control measures for any project/facility considers
both the risks and the benefits of each. This comprehensive trade-off analysis considers all of the specific
Project objectives, as discussed in Sections 2.4.1 through 2.4.3 of this document.

Specific to meeting the closure objectives related to preventing/minimizing ARD/ML, the alternatives
considered for waste rock and tailings management included:

e Source control by:
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e Deposition under water (rehandling waste rock into the pit or flooded tailings deposition);
and

e Maintaining net alkaline conditions (the ABA balance) by segregation, or blending, of waste
rock or by co-disposal with the alkaline flotation tailings.

e  Control of flushing, leaching and drainage of contaminated drainage by:

e Diversion of upgradient “non-contact” water around disturbed areas and facilities to “keep
clean water clean;”

e Location of facilities away from natural water courses;
e Liners for construction (and operations) and covers at closure; and

e  Filtered tailings “dry stack” approach.

e C(Collection and treatment:
e  Active water treatment; and
e Semi-passive or in situ treatment.

The closure measures for the waste storage facilities were determined by the selected waste management
options for operations, and are detailed in Section 7.4. In summary:

e Tailings are net acid generating and metal leaching. Tailings will be filtered and placed in a lined
facility that will be progressively covered during the Project life and then completely covered at
closure. This was evaluated as a more stable physical structure than a flooded tailings impoundment
while still capable of maintaining geochemical stability.

e All waste rock will be placed in surface facilities and no material will be re-handled back into pit.

e  Waste rock will be segregated to minimize the generation of “contaminated” drainage and therefore
to minimize short-term and long-term water treatment requirements. There will be three waste rock
storage areas. Specifically:

e  Waste rock with potential for acid generation and metal leaching will be co-disposed with
the filtered tailings on a compacted till liner, progressively covered during the Project life
and then finally covered at closure with a very low permeability cover. This will in turn be
protected by approximately 3.0 m of “clean” waste rock as a frost protection layer. Growth
media will then be placed to allow surface revegetation. This is referred to as the “Class A
Storage Facility.”

e  Waste rock with potential for metal leaching and minor or local net acid generation will be
placed in the Class B Storage Facility. This facility will also be lined with approximately 1.0 m
of compacted till to direct drainage into a collection system from which it will be pumped to
the process plant for treatment, or use, during operations. Additionally, during operations,
all runoff will be directed to this collection system. At closure, a low permeability cover will
be placed over the waste rock to reduce infiltration and therefore reduce contaminated

BMC-15-02-2970_037_CoNCepTUAL RCP_RevD_170217_CLEAN 11



CONCEPTUAL RECLAMATION AND CLOSURE PLAN

® ) Kubz Ze KAYAH PROJECT
o) B@C

BMC MINERALS (No.1) Ltd.
AEG MINERALS FEBRUARY 2017

drainage from the waste rock. This cover will also have a layer of rock for frost protection
and growth media for surface revegetation. Clean runoff will be released to the
environment.

e The waste rock that is not a significant source of metal leaching is referred to as Class C
waste rock. This is stockpiled in a separate facility and will be a source of rock for
construction during operations and for closure. This rock will be used, for example, for the
frost protection layers on the Class A and Class B closure covers. The remaining rock in the
Class C Storage Facility will receive a cover of growth media to promote revegetation. The
uppermost portion of the Class C Facility is located in sub-alpine to alpine ecosystem, which
requires a longer time period in which to support the limited alpine vegetation.

2.5 RECLAMATION RESEARCH

An important component of the reclamation planning process is ongoing reclamation research with the
objective of developing the methods required to implement a successful reclamation program. Reclamation
research will focus in certain areas related to the key and contingency closure methods proposed for the site,
as well as the proposed adaptive management measures:

e Detailed engineering of the covers for the waste rock and tailings storage facilities;
e Revegetation and erosion control; and

e Semi-passive water treatment technologies.

The selection of these techniques for the Project considers industry experience, experience of BMC'’s
management at other sites, and site-specific conditions. A conceptual reclamation research program has been
designed to provide proof of concept, information for more detailed design, and/or to optimize reclamation
techniques in the Project setting. The elements of this program are presented in this section. Some aspects of
mine site reclamation such as recontouring and erosion stabilization techniques are well established and are
less reliant upon site-specific research for success.

Information developed on site will be supplemented with information obtained from other mine reclamation
programs in the Yukon and other jurisdictions. Considerable research has been carried out into the
reclamation and revegetation of disturbed lands in the Yukon, including operating and abandoned mines, and
mineral exploration sites. Much of this information is in the public domain and is well presented in the
guidance documents: Mine Reclamation Guidelines in the Northwest Territories (INAC, 2007), and Yukon
Revegetation Manual, Practical Approaches and Methods (Matheus and Omtzigt, 2013).

2.5.1 Waste Cover Systems

The conceptual cover designs presented herein are based on the required performance (reduction in
infiltration and net percolation) to achieve the environmental water quality objectives. The next stage of
design and reclamation research must address site specific and seasonal performance of these covers,
following final design of the facilities. The conceptual cover design report provides further details and is
included in Appendix A.
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Multi-layer cover systems are intended for the Class A and Class B Storage Facilities to ensure the long-term
chemical stability of the site. As discussed in more detail in Chapter 7 of this plan, the Class A Storage Facility
will receive a three-layer cover comprising the following;

e Very low permeability layer to minimize the ingress of water to potentially acid generating and
metal leaching rock;

e Layer with a minimum of 3.0 m of Class C “clean” rock for frost protection; and
e  Final layer of approximately 0.30 m of growth media for revegetation.
The cover will be installed progressively in lifts.

The Class B Storage Facility will receive a 1.0 m compacted low permeable till layer covered by a minimum of
3.0 m of Class C “clean” rock for frost protection and approximately 0.30 m of growth media for revegetation.
This cover will also be installed progressively in lifts.

As the Class C Storage Facility does not require control for long-term chemical stability this facility will be
progressively reclaimed with 0.30 m of growth media for revegetation.

The following tasks are planned to finalize the cover designs and predict performance:

e Cover material characterization during the mine life including more detailed field confirmation
of material quantities and properties to achieve the design cover performance of the compacted
till layer. This program will be coordinated with the field work to confirm the design of the
compacted till foundation layers for the Class A and Class B Storage Facilities;

e Hydraulic and geotechnical material characterization, including:
o Particle size distribution curves and rock composition of Class C Materials; and

o Borrow material hydraulic properties testing, such as Atterberg Limits, saturated
hydraulic conductivities, and soil water characteristic curves (SWCC) for material to
be used in cover systems;

e A program to determine frost penetration depth line at the waste storage facilities. This would
include installing a temperature (thermistor) and moisture (conductivity) sensor(s) to create a
profile in the top 6.0 m below ground surface to determine depth and seasonal freeze/thaw
pattern. A sensor could be installed at the Class A facility meteorological station in the existing
data logger if the ground conditions permit;

¢ Predictive modelling of cover performance during detailed design including site climate, storage
facility slopes and aspect, and site specific borrow materials to determine realistic short term and
long term performance of Class A and Class B Storage Facility covers;

e Evaluation of options for performance monitoring, such as equipment to measure water ingress
through the cover material and the temperature profile of the frost protection cover during
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progressive reclamation, to monitor and assess the covers during operations, closure, and post-
closure; and

e All three facilities require a soil cover to provide appropriate substrate for revegetation and are
designed to be covered with a minimum of 0.3 m of growth media based on typical rooting depths.
During the mining phase, revegetation plot trials will be initiated and the rooting depth will be
checked to determine if the prescribed 0.3 m can be reduced or needs to be augmented.

2.5.2 Revegetation

A key Kaska land management goal is to build capacity through Kaska participation in reclamation activities
(Dena Kayeh Institute, 2010). To support this goal, BMC will collaborate with Kaska on the revegetation
research and implementation program as much as possible. Tasks necessary for the revegetation program
include:

e Optimize prescriptions of revegetation species mixes, integrating traditional knowledge for the area
with Yukon revegetation guidance and commercially available naturalized species;

e Collect seeds and cuttings from site and carry out research to optimize species mixes, and
germination and propagation techniques in a nursery, likely either in Ross River or at site;

e Prepare, seed, plant, fertilize, manage, and monitor research test plots on site; and

e Implement progressive reclamation during operations, closure, and post-closure.

Plants require, as a minimum, a medium that will allow roots to penetrate, that will retain adequate moisture
and that contains suitable levels of nutrients for successful growth. The natural vegetation found on
undisturbed sites around the mine generally provides information about the underlying soil properties,
including texture, drainage, and pH, and the level of available nutrients that presently occur at the site. A soil
sampling program was initially conducted in the Project Area in 2015 and 2016. The results of this program
provide the basic information required for reclamation planning.

Reclamation research trial plots will be constructed during mine operations to collect site specific data to aid
with the final reclamation treatments designed for the major storage facilities. Trial plots will be constructed
after the first few years of operation, when there is sufficient material to evaluate the different storage
facilities. The main disturbance areas of focus for the research trials will be the Class A, Class B, and Class C
Storage Facilities as well as an area of unaffected surface disturbance to monitor as a control.

Probable initial trial sites include the first lifts on the Class A and B Storage Facilities, and the Class C water
collection pond, which will have a similar aspect to the Class C Storage Facility. Trials will be constructed on
flat and sloped surfaces for each disturbance area, as the ultimate closure objective will be to reclaim varying
surface slopes. Each trial site will examine a combination of different revegetation treatments to help outline
the most effective and efficient closure method for the areas requiring reclamation.

Treatment variables at sites will depend on the reclamation objectives for each reclamation unit, but could
include:

e Plant species and seed ratios;
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e Native seed and naturalized seed mix variations;

e Reseeding requirements;

o  Willow staking (with careful consideration around constructed wetlands);
e Scrub birch seedling planting and protection requirements;

e Soil and fertilizer amendment types and application rates; and

e Surface treatment, and seeding and amendment application techniques.

Treatments at each trial will be randomly assigned and replicated in the trial to ensure data is accurately
representing the treatment variation. Analysis of the effect of each variable will be used to inform the final
reclamation prescriptions.

Plant species selection will be based on the Terrestrial Ecosystem Map (TEM) vegetation associations and the
appropriate edatopic grid (based on soil moisture and nutrient regime). The goal of the site-specific
revegetation will be to establish early successional species that will follow the successional trajectory aimed
at ultimately reclaiming the site to the appropriate site edatopic grid unit given the expected moisture,
nutrient, and aspect of post-mining landforms. More detail on the reclamation revegetation program at the
site is presented in Section 7.1.2 General Reclamation Measures - Revegetation.

Trials will be monitored to compare relative percent cover, species composition, and height with respect to
the seeding treatment and previous monitoring results. It is understood for the first two to three years,
different species might be indistinguishable and therefore only percent cover and height will be recorded.
Additionally, composite soil samples and tissue samples will be periodically collected from trial sites and
examined for metal concentrations to monitor the relative amount of metal uptake occurring at each site
compared to the control. Growth and succession will be recorded and reported annually and modifications
made to the progressive revegetation program. Design of the research program will tie in with Yukon College
research initiatives where there are related programs. One specific area of research Yukon College has
undertaken relates to soil amendments and their potential to assist with germination, nitrogen-fixing and the
development of biological soil crusts (BSCs) which improves seed germination and establishment of diverse
vegetation communities. Research at the Project will include homogenizing native soil crusts (i.e., the lichens,
bryophytes, and topsoil layer) at site and applying the mix to reclamation trial plots. Methods will be
developed with the consideration of those determined to be successful in the Yukon College research by
Stewart (2013), when reasonable and applicable.

2.5.3 Constructed Wetland Treatment Systems

The Project closure planning identified in Section 2.4 Closure Alternatives returned a recommendation to
utilize constructed wetland treatment systems (CWTS) for final (secondary/tertiary) treatment of site
seepage and runoff prior to discharge from the Project to the aquatic receiving environment. Passive
treatment systems should be designed, piloted, optimized, implemented, and maintained in a site-specific
manner to be successful. While no two systems are ever exactly the same, significant information may be
gleaned from a diverse range of treatment systems, as scientific principles such as thermodynamic laws,
Stoke’s laws (settling), and concepts of coupled biogeochemical reactions are globally applicable. However,
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laboratory, pilot-scale (off site) and demonstration-scale (on site) experiments are recommended before full-
scale implementation to ensure site-specific robustness and development of reaction rates associated with
treatment which in turn allow for calculation and refinement of footprints needed.

A phased approach comprising up to five phases is often used for the design and implementation of CWTS.
The objectives of each phase are outlined in Appendix B. Conceptual designs are for planning purposes and
are ideally followed by bench- and pilot-scale testing and optimization to develop site-specific treatment rate
coefficients and operational boundaries, and to determine maximum extent of removal. Accordingly, sizing
estimates and performance expectancies would be refined as the planning for CWTS progressed through
phased development.

Therefore, at a high level, the current and proposed future phases are:
e Phase 1a (complete, summary below): Information gathering and site assessment;
e Phase 1b (complete, Section 7.6.2.5): Conceptual design and sizing;
e Phase 2: Off site bench-scale testing and optimization;
e Phase 3: Off site pilot-scale testing and optimization;
e Phase 4: On site demonstration-scale implementation and monitoring; and

e Phase 5: Full-scale implementation.

2.5.3.1 Research Conducted to Date

To date, the closure planning team and the key consultant Contango Strategies Ltd. (CSL) have completed
Phase 1la described above. After an initial information review, and to further evaluate the feasibility of
utilizing CWTS as passive closure measures for the Project, CSL conducted a feasibility site assessment.

The CWTS feasibility site assessment was conducted on August 25 - 28th, 2015 (CSL, 2016b). The site
assessment focussed on natural wetland and creek areas in the Project Area. Sampling locations were
selected based on presence of potentially beneficial wetland plants, information from long-term monitoring,
in situ measurements, and other visible features (that suggested the location might inform strategies for
water quality improvement by CWTS). Eleven locations were sampled in situ, and included the collection of
10 water, 5 soil, 9 vegetation, and 15 microbiological samples for off site analytical testing. The native
microbial communities were characterized to identify site treatment potential. Plant species collected
included the emergent macrophyte Carex aquatilis (commonly known as aquatic sedge), and aquatic
bryophytes (aquatic moss) from multiple locations at KZK for comparison purposes.

The CWTS feasibility site assessment report key findings are briefly summarized here:

e Passive and/or semi-passive water treatment is theoretically feasible at the KZK site;
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Wetland plant species Carex aquatilis (water sedge) and aquatic mosses are abundant at the KZK
site, host natural beneficial microbes, and promote conditions conducive to water treatment;

Wetland plant genus Schoenoplectus (bulrush) are abundant in the nearby geographic area as a
secondary vegetation option;

Natural beneficial microbes were found in abundance in wetlands, seeps, and creeks at the KZK
site. These microbes are capable of water treatment processes such as reduction of nitrate,
nitrite, selenium, and sulphate;

Deterrence of local wildlife should be incorporated into the CWTS design given the evidence of
both beaver and moose at existing wetland and creek areas in the Project vicinity; and

Natural willows and alder growth may need to be considered in a long-term management plan as
they alter wetland hydrology by promoting channeling of water and could also encourage beaver
activity. Additionally, any revegetation work around wetlands should consider long term growth
and its effect on the wetland.

The findings of the feasibility assessment have led to work in Phase 1b - Conceptual Design and Sizing, and
the incorporation of CWTS into the set of closure measures proposed at the conceptual level for the Project.
Details regarding the proposed conceptual design for the CWTS can be found in Section 7.6.2.5.
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3 Kubpz Ze KAYAH PROJECT CLOSURE OBJECTIVES AND DESIGN CRITERIA

Section 2.1 identified the framework and process used to develop ‘on the ground’ closure measures that can
be demonstrably linked back to the closure goals for the site. The broader closure goals are broken down into
a number of objectives, the attainment of which through specific measures will indicate achievement of
closure goals.

Closure objectives are statements that clearly describe what the selected closure measures aim to achieve.
They must be achievable and must allow for the development of measurable closure criteria. Objectives are
short-term, concrete, stepping stones toward achieving a goal and should be specific, appropriate and
realisticc. The purpose of implementing performance-based objectives is to encourage research and
innovation resulting in cost-effective applications while ensuring public health and safety and environmental
protection are met (YG, 2013).

3.1 RECLAMATION AND CLOSURE OBJECTIVES

The development of the reclamation and closure objectives for the Project start with the fundamental
objectives established in the document Reclamation and Closure Planning for Quartz Mining Projects
(YG, 2013) (Table 3-1).

Table 3-1: Fundamental Mine Reclamation and Closure Objectives (YG, 2013)

Value Reclamation and Closure Objectives

Physical Stability All mine-related structures and facilities are physically stable and performing in accordance with designs.

All mine-related structures, facilities and processes can withstand severe climatic and seismic events.

Chemical Stability Release of contaminants from mine related waste materials occurs at rates that do not cause unacceptable

exposure in the receiving environment.

Health and Safety Reclamation eliminates or minimizes existing hazards to the health and safety of the public, workers and area

wildlife by achieving conditions similar to local area features.

Reclamation and closure implementation avoids or minimizes adverse health and safety effects on the public,
workers and wildlife.

Ecological Conditions Reclamation and closure activities protect the aquatic, terrestrial and atmospheric environments from mine-related

and Sustainability degradation and restore environments that have been degraded by mine-related activities.

The mine site supports a self-sustaining biological community that achieves land use objectives.

Land Use o Lands affected by mine-related activities (e.g., building sites, chemical and fuel storage sites, roads, sediment ponds,
tailings storage facilities, waste rock storage areas, underground workings, etc.) are restored to conditions that
enable and optimize productive long-term use of land. Conditions are typical of surrounding areas or provide for
other land uses that meet community expectations.

Aesthetics e Restoration outcomes are visually acceptable.

Socio-economic Reclamation and closure implementation avoids or minimizes adverse socio-economic effects on local and Yukon

Expectations communities, while maximizing socio-economic benefits.

Reclamation and closure activities achieve outcomes that meet community and regulatory expectations.

Long-term Certainty Minimize the need for long-term operations, maintenance and monitoring after reclamation activities are complete.

Financial Minimize outstanding liability and risks after reclamation activities are complete.

Considerations

These fundamental objectives form the basis for the development of Project-specific and component/facility-
specific objectives for the Project in post-closure. These are presented in Section 7.
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3.2 DESIGN CRITERIA

A key principle in the reclamation and closure planning for the Project is design for closure. Success in
applying this principle to the closure planning in turn supports other principles and fundamental closure
objectives related to minimizing activities required at closure, and reducing associated closure risks and
liabilities. Design criteria define the effectiveness of the design of the Project and Project elements, and in the
context of reclamation and closure - the effectiveness of the design in meeting specific Project closure
objectives.

Specific design criteria related to Project closure and mine components are presented in Section 7. These
criteria have largely been developed by the Project engineering team, and presented in the KZK Project
Prefeasibility Design Report (KP, 2016a).
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4 ENVIRONMENTAL DESCRIPTION

4.1 REGIONAL SETTING

The Project is located in the Boreal Cordillera Ecozone, situated in a transitional climatic zone bordering on
three different ecoregions: Yukon Plateau to the north, Liard Basin to the east, and Pelly Mountains ecoregion
to the south (Smith et al., 2004). The Project Footprint is in the northern portion of the Pelly Mountains
ecoregion (Figure 4-1). The major part of the Pelly River ecoregion is underlain by metamorphic rock;
however, large bodies of volcanic and intrusive rocks and small bodies of sedimentary rocks occur
throughout.

Elevation in the Project Area ranges from 1,000 metres above sea level (masl) at the beginning of the Tote
Road (at the Robert Campbell Highway) to 2,000 masl at the southwestern extent of the Project Area, with the
infrastructure located between 1,300 and 1,600 masl. (Figure 4-2). The Tote Road gradually climbs through a
gently rolling plateau networked with small creeks and wetland complexes. East of the road is a large steep
sided ravine in which Finlayson Creek lies. Once the road crosses the Finlayson Creek (17.5 km) it climbs into
the Pelly Mountain Range foothills characterized by rounded glaciated mountains.

The Project is situated in the upper Geona Creek valley, which is surrounded by larger steeper sided
mountain slopes. A series of shallow wetlands occur along Geona Creek due to historical beaver dams in the
valley bottom. Side valleys east of the Geona Valley are relatively broad and ‘U-shaped”. Tributaries such as
Fault Creek, are high velocity streams that have incised the mountain slopes before depositing sediment into
Geona Creek.

The region has intermittent permafrost with moist depression areas containing peat plateaus, patterned fen
and bog complexes. Scree covered slopes are most prominent in sedimentary rock. Deep colluvium occurs on
steeper, mid to lower slopes. The Project Area is mostly a forest region, except for topographic peaks, which
are in the tundra region. White spruce (Picea glauca) and black spruce (Picea mariana) are the most common
tree types. Black spruce is usually dominant in wetter areas, while white spruce dominates in drier areas.
Paper birch (Betula papyrifera), trembling aspen (Populus tremuloides), balsam poplar (Populus balsamifera),
and lodgepole pine (Pinus contorta) also occur; sub-alpine fir (Abies lasiocarpa) occurs at the treeline (1,350
masl to 1,500 masl). In dense coniferous stands, feathermoss dominates the understorey; however, in more
open areas willow (Salix spp.) and heath-like shrubs become prevalent. Sedge or sphagnum tussocks are
common in wetlands and under black spruce. Scrub birch (Betula glandulosa) and willow occur in the
subalpine and extend well above the treeline.

The Project Area is in the Extensive Discontinuous Permafrost Zone. Permafrost has been encountered under
the organic layers that cover the Geona and upper Finlayson valleys. Permafrost is typically located under
poorly drained areas, cool aspects, and upper elevations. Permafrost related ground movement or solifluction
is apparent on upper to middle elevation slopes.

Regionally significant wildlife resources occur in the Project Area. The area surrounding the Project forms
part of the extensive regional habitat used by the Finlayson caribou heard from Spring to Fall, while the Pelly
River lowlands are part of the area used by the herd in the winter. Caribou (Rangifer tarandus) provide a
valuable food source for the Kaska and are also of economic significance to sport hunters and the guiding
industry. Moose (Alces alces) are also a significant wildlife resource and are found in all habitats throughout
the wildlife Local Study Area (LSA), except alpine. Furbearer populations are also prevalent throughout the
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wildlife LSA and are utilized by Kaska citizens. Waterfowl use the wetlands in the upper Geona Creek valley
for nesting and foraging. Cliff-nesting raptors are actively nesting on rock outcrops within the wildlife LSA,
and many species of songbirds utilize the various habitats throughout the wildlife LSA. Fish in the Liard River
watershed include Arctic grayling (Thymallus arcticus), whitefish (Coregonus clupeaformis), lake trout
(Salvelinus namaycush), and Dolly Varden (Salvelinus malma).
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4.2 CLIMATE

The Project Area has a typical northern interior climate, with cool and short summers and long and very cold
winters. The mean annual temperature recorded at the Project meteorological stations from September 2015
to August 2016 was -0.47°C, with extremes ranging from -26°C to 20°C. When this available data was
compared to both long-term regional averages and to regional data for the same period, the 2015-2016
record at the Project generally shows warmer winter temperatures (October to April), and cooler summer
temperatures (May to September). The frost-free period is generally 40 to 60 days, although frost can occur in
any month. Long-term temperature trends were analyzed at six regional stations. All stations displayed an
increasing trend over the period of record for average minimum, average maximum, and mean monthly
temperatures (AEG, 2016a).

Total precipitation recorded on site from September 2015 to August 2016 was 343 mm, with July and August
being the wettest months. Mean annual precipitation in the region ranges from 210.4 mm at Ross River to
709.8 mm at Ketza River Mine. The greatest amount of precipitation typically falls between June and
September. The proportion of total annual precipitation falling as rain ranges from 39% at Ketza River Mine
up to 70% at Ross River and Faro. No clear pattern emerges when looking at long-term total precipitation
trends; however, the proportion of total precipitation falling as rain displays an increasing trend at all
stations, consistent with the rising trends observed in air temperature (AEG, 2016a).

4.3 SURFACE WATER
4.3.1 Water Quantity

The Project lies in a small watershed called Geona Creek, which is a north flowing and north facing tributary
to Finlayson Creek (Figure 4-3). Finlayson Creek meets the outflow of Finlayson Lake below the Robert
Campbell Highway and flows east to eventually join the Frances River, and ultimately, the Mackenzie River.
One of the highest elevation tributaries in Geona Creek is Fault Creek, which has a median elevation of 1,708
masl, and a catchment area of approximately 2 km2. Fault Creek is characterized by steep slopes, and small
trees and shrubs in the creek valley, but otherwise is an alpine environment. Geona Creek has a median
elevation of 1,479 masl and spans from the alpine to sparsely forested areas at lower elevations. The
Finlayson Creek catchment area is approximately 35 km? above the confluence with Geona Creek, and grows
to 211 km?2 where it flows under the Robert Campbell Highway shortly before it joins the outflow of Finlayson
Lake. The watershed divide of Geona Creek is characterized by several small ponds.

Peak flows typically occur in May in the smaller catchments, though they can occur in summer months in
years when snow melt generated peak flows are less significant. Low flows occur late winter in March, April
or even early May depending on the melt cycles and snowpack in any given year. None of the creeks were
observed to freeze completely and some flow was observed in all months of the 2015-2016 monitoring
program. Smaller catchments tend to peak earlier than large regional rivers. It was also observed that higher
flows in September are likely driven by precipitation, which have a greater relative impact in small creeks
than larger rivers as the large regional sites tend to dampen the effect of more localized rain events (AEG,
2016a).
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4.3.2 Water Quality

Creeks that drain the Project Area were circumneutral to alkaline (pH 6.8 - 8.7; median 7.8) and had hardness
ranging from moderately hard (Fault Creek and South Creek) to hard (Geona Creek) in the upper watershed,
and very hard in the lower watershed (Finlayson Creek and East Creek).

Dissolved organic carbon (DOC) ranged from <0.5 mg/L to 17.2 mg/L, with the highest concentrations
measured in Geona Creek. The highest DOC concentrations were measured during freshet as snow melt
rinsed surrounding organic soils and flushed organic carbon into the streams.

At all surface water stations, nitrogen species (nitrate, nitrite, cyanide, ammonia) were all typically below or
marginally above the detection limit. Nitrate peaks coincided with freshet-period sampling; however, no
concentrations exceeded the Canadian Council of Ministers of the Environment (CCME) threshold of 3 mg/L.

Fluoride commonly exceeded the CCME guidelines (0.12 mg/L) in East Creek with a median fluoride
concentration of 0.17 mg/L, suggesting that East Creek drains an area of fluoride-bearing rocks. Only one
fluoride exceedance was measured in Geona Creek (0.14 mg/L) and no exceedances occurred in South Creek.

Total phosphorus exceeded the CCME eutrophic guideline of 0.035 mg/L in at least one sample at many of the
stations. These peaks typically occurred during freshet and were accompanied by high concentrations of total
suspended solids (TSS) and total iron. Dissolved phosphorous was often below detection level.

Water quality guideline exceedances were observed sporadically for a number of constituents including total
concentrations of aluminum, arsenic, cadmium, chromium, copper, iron, lead, mercury, selenium, and zinc.
The majority of these exceedances coincided with freshet, when TSS concentrations were highest and
metal(loid)s were largely transported as particulates.

A comparison of the 1994-1995 water quality dataset with the more recent baseline water quality monitoring
dataset indicated that the majority of constituents shared a similar concentration span. This suggests there
were no obvious differences between the two datasets. The exceptions were total selenium and total
chromium (AEG, 2016b).

4.4 GROUNDWATER
4.4.1 Groundwater Quantity

The local hydrogeological system in the study area consists of two principal aquifers, a bedrock aquifer and
an overburden aquifer. The overburden aquifer, overlain across valley floors, is over 10 m thick and is
present in the sediments along the valley floor. Recharge to the overburden aquifer is through discharge
from the underlying bedrock aquifer and infiltration of precipitation and snowmelt through surficial soils on
valley flanks. Recharge to the bedrock aquifer occurs primarily through infiltration of precipitation and snow
melt on valley flanks, where bedrock outcrops or overburden is thin. Discharge occurs to the overlying
overburden along the valley floor, and eventually to Geona Creek and/or its tributaries. Groundwater
velocities calculated for the overburden range from between 0.27 m/day and 17.4 m/day. Groundwater
velocity in the bedrock aquifer ranges from 0.16 m/day to 0.70 m/day.
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Groundwater elevations are variable across the study area with the water table at or very near surface across
the valley floor, while beneath the mountains the water table may be greater than 200 m below surface.
Based on the mountainous terrain that dominates the study area, groundwater flow is expected to be mainly
controlled by the area’s topographic features with flow from the topographically high mountain tops and
slopes on either side of the valley toward discharge zones along the valley floors.

The Project is located in an area within the discontinuous permafrost zone. Previous studies conducted by
Cominco (1996) noted that permafrost is present on north and west facing slopes along the Geona Creek
valley, especially above 1,400 masl. Permafrost was found to be mostly absent on the western valley walls as
well as in the area of the proposed open pit, except for some localized ice lenses. Where present, permafrost
acts as a confining or semi-confining layer depending on the spatial extent and thickness, thereby limiting
recharge to the aquifer in this area, which causes the groundwater table to be located at greater depth when
compared to the east facing slopes where permafrost has been found to be mostly absent (AEG, 2017b).

4.4.2 Groundwater Quality

Groundwater quality varies across the study area, which is understandable due to the large spatial extent of
the study area, the various groundwater flow systems and recharge sources, and the potential for differing
chemistry in the vicinity of the ABM deposit (AEG, 2017b). Field pH values ranged from 5.68 to 8.50 units and
averaged a slightly alkaline 7.38 in both overburden and bedrock aquifers across the whole study area.
Dissolved hardness concentrations were variable across the site, ranging from 789 to 2,108 mg/L.
Groundwater has an average total dissolved solids (TDS) concentration of 379 mg/L across the study area,
with an average concentration of 406 mg/L in bedrock wells and 306 mg/L in overburden wells. Sulphate
concentrations were typically more elevated in the pit area, with a maximum sulphate concentration of 280
mg/L and an average of 112 mg/L. The remainder of the Project Area had average sulphate concentrations of
61 mg/L (AEG, 2017Db).

Higher concentrations of sulphate in the pit area are likely due to the oxidation of the sulphide minerals in the
deposit. Natural zinc and lead concentrations were observed to be considerably higher in the vicinity of the
ABM Deposit than across the rest of the study area. Dissolved arsenic, cadmium and iron are considered “key
parameters” that have been detected at natural concentrations above guideline values in multiple wells
across the site over the monitoring program. Natural dissolved arsenic and cadmium concentrations were
generally more elevated in the proposed pit area, compared to the rest of the Project Area. Dissolved
selenium concentrations were naturally elevated across the Project Area in numerous wells; however,
concentrations in select wells were much higher in the areas surrounding the proposed Class A and Class B
Storage Facilities (AEG, 2017Db).

4.5 VEGETATION

A Terrestrial Ecosystem Map (TEM) in the vegetation baseline report (AEG, 2016c) was developed to define
and quantify specific habitat types in the bioclimatic zones of the vegetation local study area. (Figure 4-4) Of
the nine bioclimatic zones identified in the Yukon, three have been identified to exist in the study area. The
three bioclimatic zones are Boreal High (40%), Boreal Subalpine (40%), and Alpine (20%) (Figure 4-2). A
total of 27 vegetation communities have been defined based on 126 vegetation associations compiled from
aerial photographs and data collection. The definitions of the bioclimatic zones are presented in Table 4-1
including the dominant vegetation communities in those zones.
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Table 4-1: Bioclimate Zones and Definitions for the Project Area

Bioclimatic Zone Percentage of Definition
(elevation range) Total Area
Boreal highland forested areas are a mix of subalpine fir with a lichen and moss understory
Boreal High 49.7 km? on the majority of the slopes and subalpine fir-willow in drainage areas and upper elevation
forests, with white spruce and subalpine fir. The canopy tends to be more open then Boreal
(850 - 1,300 masl) 40.0% Low with a moderate to well-developed shrub layer. Non-forested areas include: wetlands,
riparian, avalanche tracks, exposed soil/rock and anthropogenic structures.
Open to sparse forest canopy cover, main trees species are subalpine fir and white spruce
Boreal Subalpine 49,6 km? which became Iess' frequ?nt at higher elerations. A well-developed shrub Ia.yer composed
(1,300 — 1,550 mas]) 20.0% m.alnly of scrub birch, .WI||0.W and Vac.cm/um ssp. repIa.ced forest cover with only a few
widely scattered subalpine fir. At the higher extent of this zone small woody shrubs, Dryas,
mosses and lichen grew on exposed bedrock or talus piles.
Alpine 25.0 km? Alpine communities include dwarf ericaceous shrubs, scrub birch, willow, grass/sedges
(1,550+ masl) 20.0% (Gramineae), forbs, lichen and often gravel, talus and bedrock at elevations above tree line.

The Tote Road between the Robert Campbell Highway and the Project is mostly located in the Boreal High
bioclimatic zone. The primary tree species along the Tote Road are white spruce and black spruce.
Understorey shrubs include Labrador tea (Ledum groenlandicum), scrub birch, and willows. Balsam poplar
are found along creek sides and were seen regenerating along the road edges. Trembling aspen are
uncommon, but were found along the Tote Road at the Finlayson Creek Bridge, on the steep south facing
slopes. Small aspen stands were also present at lower elevations on well drained soils on moderate to steep
south facing slopes. Aspen is a successional species occurring where there has been recent disturbance, such
as spot fires or soil erosion. The boreal forest along the Tote Road is composed of mainly mature trees
(greater than 100 years); some of the white spruce encountered are older (greater than 160 years) and are
likely survivors of historic fires.

As the elevation increases, boreal forest ecosystems are gradually replaced by the subalpine plant
communities. This is commonly a matrix of scrub birch and willows with an occasional stunted subalpine fir.
Meadows also occur in the subalpine zone, populated by grasses, sedges, mosses, and a variety of forb species.
On the top of mossy hummocks, the dwarf ericaceous shrubs still persist and Labrador tea exists. The lower
and mid slopes of the subalpine valleys contain sparse subalpine fir and white spruce forests. The Project
Footprint is primarily situated in the Boreal Subalpine bioclimatic zone

The Alpine bioclimatic zone is characterized by limited soil and harsh climatic conditions. Therefore, small,
low-growing plants such as sedges, grasses, forbs, and dwarf shrubs persist at alpine elevations. Dwarf shrubs
are an assemblage of ericaceous plants consisting of four-angled mountain heather (Cassiope tetragona), bog
blueberry (Vaccinium uliginosum), lingonberry (Vaccinium vitis-idaea), crowberry (Empetrum nigrum),
bearberry (Arctostaphylos rubra). Other low growing shrubs that were often observed at these high
elevations included: mountain aven (Dryas integrifolia), willow species (Salix arctica, reticulata, and polaris),
and diminutive scrub birch.

The riparian systems in the vegetation LSA are composed of two types: slow flowing creek/fen complexes
with associated wetlands, or faster flowing creeks confined to deep valleys with definitive floodplains, such as
Finlayson Creek. The riparian systems associated with slow flowing creeks contain organic substrates derived
from sphagnum mosses and graminoids. Acid tolerant plants such as Labrador tea, bog blueberry, and
cloudberry (Rubus chamaemorus) grow amongst the moss hummocks. The second type of riparian system has
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a rocky substrate; sediment is composed mostly of gravel, cobbles and boulders. The vegetation associated
with this system is tall willows, balsam poplar, and white spruce on upper terraces.
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4.6 WILDLIFE

The following sections summarize the wildlife baseline report for the Kudz Ze Kayah Project prepared by
AEG (2016d).

4.6.1 Caribou

Among all wildlife species in the Project Area, the Finlayson caribou herd (FCH) has the most significant
ecological, economic, and cultural importance in the region, to both the Kaska and resident or guided hunters.
The herd is part of the Northern Mountain caribou population, assessed by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC) as a species of special concern, and listed as such under the
Species at Risk Act (SARA) in 2005.

The FCH uses the higher elevation areas around the Regional Study Area in spring, summer, and fall for
calving and rutting, and the lowlands adjacent to the Pelly River for overwintering. The Project is located in
key caribou rut habitat. Rut surveys performed in 2015 and 2016 observed a total of 712 and 660 caribou
respectively, providing evidence that caribou are present near the Project Area during the rutting period. The
habitat suitability map created for caribou identified 777 ha of moderately high and highly suitable rut
habitat out of 357, 715 ha in the FCH range, and 118 ha of moderately high and highly suitable post-calving
habitat out of 229,567 ha in the FCH range, that will be directly affected by the proposed mine infrastructure
Footprint.

4.6.2 Moose

Moose in the area are similarly a significant wildlife resource to First Nation, resident, and guided hunters
alike. Moose are widely distributed in the Project Area, and prefer shrub-dominated ecosystems near forest
cover such as treeline edges, riparian or wetland complexes, and regenerating burn areas. Two different
surveys were conducted to assess moose distribution patterns and abundance in the Project Area. A total of
31 moose and 152 moose were observed during the 2015 and 2016 late-winter surveys, respectively. Moose
were primarily observed using flat or gently sloping terrain close to streams with plenty of shrub understory.
In addition, moose were mainly found at higher elevations, and more bull moose were observed above
treeline than cows. Furthermore, it was observed that moose make use of the Tote Road and drill access
roads for efficient movement through the Project Area. Results of the 2015 post-rut aerial survey found a
total of 114 moose. They were mainly utilizing the upland portion in the east, south and west of the Project
Area. The habitat suitability map created for moose identified 936 ha of moderately high and highly suitable
post-rut habitat, and 837 ha of moderately high and highly suitable late-winter habitat, that will be directly
affected by the proposed mine infrastructure Footprint.

4.6.3 Grizzly Bears

Grizzly bears (Ursus arctos) are the top predator at the Project Area and have been observed on a couple
dozen occasions. They have large home ranges, preferring open valleys and subalpine regions, and may occur
in all habitat types as they move through their range. Grizzlies are known to occupy the subalpine valleys and
alpine plateaus of the wildlife LSA and Grizzly Bear RSA (Figure 4-4) where they feed on vegetation, berries,
small mammals, and ungulates. Accurate densities of grizzly bear near the Project Area are unknown;
however, their density is expected to be higher than 10 to 16 bears per 1,000 km?, which are the estimated
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densities in the Southern Lakes region of Yukon (Larsen et al., 1989, Desrochers et al,, 2002; Environment
Yukon, 2005). Grizzly bears were confirmed denning in the Grizzly Bear RSA through the observation of two
active dens. One den was discovered in May 2015, located above treeline approximately 4.5 km southwest of
the Project Footprint. A second den was observed in 2016, approximately 4 km west from the proposed
Project Footprint.

4.6.4 Wolves

Wolves (Canis lupus) are another important species at the Regional Study Area that play a vital role in the
predator-prey relationship with moose and caribou. This relationship has resulted in wolf populations near
the Project Area to be the subject of government studies in the 1980s. A wolf control program was
undertaken by YG from 1983 to 1989 to monitor the effect of a reduced wolf population on the population of
the FCH. The wolf population was reduced in the area by 85% (Cominco, 1996). As a result of the wolf control
program, the FCH population increased. However, after the cessation of control measures, the wolf
population rebounded, and the FCH population decreased to near pre-control levels (Cominco, 1996). Many
wolves and wolf tracks were observed throughout the wildlife LSA in 2015 and 2016. Observations were
mostly made along the Tote Road and along the Geona Creek valley.

4.6.5 Furbearers

Other furbearer species, such as wolverine (Gulo gulo), red fox (Vulpes vulpes), and lynx (Lynx canadensis) are
present in the wildlife LSA, though little is known about their abundance or distribution in the region.
Incidental observations of these species were recorded during the 2015 and 2016 seasons. In addition,
collared pika (Ochotona collaris) and hoary marmot (Marmota caligata) were observed on mountains to the
south and west of the proposed Project Footprint in the wildlife LSA. Pika were observed at high elevation
sites that exhibited large, talus rock with crevices below, that may provide cover. It is probable that collared
pika and hoary marmot are present throughout the wildlife LSA at all high elevation sites with suitable
habitat. Confirmed bat vocalizations were also recorded in the wildlife LSA. The bat recordings came from
wetlands in boreal forest habitat along the Tote Road. It is probable that the recordings came from the little
brown bat (Myotis lucifugus) as this is the only species of bat whose range overlaps the Project Area.

4.6.6 Birds

A total of 42 bird species were observed during surveys conducted in 2015, and 61 species were observed in
2016 in the LSA. Among these species, five are reported as at risk by COSEWIC. Olive-sided flycatcher
(Contopus cooperi), bank swallow (Riparia riparia), and barn swallow (Hirundo rustica) are considered
threatened, while red-necked phalarope (Phalaropus lobatus), and rusty blackbird (Euphagus carolinus) are
considered special concern. The most frequently observed species were white-crowned sparrow (Zonotrichia
leucophrys), American tree sparrow (Spizella arborea) and Wilson’s warbler (Cardellina pusilla). A total of five
habitat types were surveyed including riparian, wetland, alpine, mixed subalpine, and boreal forest. An active
golden eagle (Aquila chrysaetos) nest, located in the proposed Project Footprint, was used in 2015 and 2016.
Other raptor species observed in the Project Area include bald eagle (Haliaeetus leucocephalus), northern
harrier (Circus cyaneus), and gyrfalcon (Falco rusticolus). Ptarmigan (Lagopus sp.) were frequently observed
in the high elevation habitat around the Project Area.
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A total of 20 species of waterfowl and other aquatic birds were observed during the 2015 and 2016 surveys
in the LSA. This included seven duck, seven shorebird, three gull, one loon, one swan, and one goose species.
Predominant waterfowl using the wetlands in the wildlife LSA and reference wetlands were scaup (Aythya
spp.) and goldeneye (Bucephala spp.). Other waterfowl include green-winged teal (Anas crecca), northern
pintail (Anas acuta), mallard (Anas platyrhynchos), bufflehead (Bucephala albeola), and red-breasted
merganser (Mergus serrator). Waterfowl nesting on the wetlands in the wildlife LSA include mallard, green-
winged teal, and northern pintail. No waterfowl or shorebird species of conservation concern were reported
nesting at any of the wetlands in the wildlife LSA or reference wetlands.

4.7 SOIL AND GEOLOGY

4.7.1 Soils and Surficial Geology

Glacial, periglacial (ice related), and fluvial processes are the main processes which have been involved in the
creation of landforms and are the origin of surficial deposits in the Project Area (Cominco, 1996). This was

confirmed by work conducted by Knights Piésold in 2015 and 2016 (2016c). The main surficial deposits in
the area are as follows:

Alluvial deposits - geologically recent and result from water processes reworking the
sediments deposited during the last ice age;

e Glaciofluvial deposits - the result of water processes from the melting of glaciers and ice
sheets. The valley bottoms are infilled generally with sand and gravel deposits from alluvial
and glaciofluvial processes to depths of up to 20 m. There are some glaciofluvial deposits on
the west side of Geona Creek near the confluence with Finlayson Creek where a deposit in
excess of 40 m thick is present;

e Glacial till deposits - the result of the direct glacial action. These silty sand and gravel
deposits overlie much of the area, ranging in thickness from less than 1 m to up to 10 m. The
thickness of these deposits generally decreases with increasing elevation;

e Colluvium deposits - the result of frost loosening of bedrock which is then transported by
debris and avalanche flows to the base of steep slopes. In the Project Area colluvium is
generally found above about 1,500 masl; and

e Organic material - generally less than 0.5 m thick overlies colluvium and glacial till deposits.

Surficial geology in the Project Area, based on information from the Yukon Geological Survey, is presented in
Figure 4-5). In general, the soils in the Project Area are acidic sandy loams, and are low in macronutrients.
Organics occur on gentle slopes and valley bottoms in association with fens and bogs found along drainages.

The most common Soil Order (soil classification based on dominant physical, chemical, or biological
properties) encountered during the ecosystem survey were Cryosols. Cryosols are soils that overlay shallow
permafrost (less than 2 m below the surface) especially on the north aspects in Spruce/Feathermoss forests
and in the valley bottoms where thick organic layers insulate mineral soils from solar radiation. The other
orders of mineral soils encountered with in the study area were Dystric Brunisols (displaying some
horizontal development) found on south facing mountain slopes and old alluvial plains. Regosols are young
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soils with a poorly developed B horizon. Regosols are mainly located in the alpine, where soils evolve slowly
or in floodplain corridors where there is repeated disturbance by high water events.
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4.7.2 Permafrost

Permafrost is discontinuously present on north and west facing slopes, especially above 1,400 masl elevation,
although permafrost has been observed as low as 1,250 masl. Permafrost related ground movement or
solifluction can be found on some slopes steeper than about 4H:1V (Cominco, 1996).

The 1995/1996 Cominco field program found 35 test pits that encountered permafrost; a further 40 test pits
observed ice lenses and ice segregation, which is interpreted as an active layer rather than permafrost.
Permafrost was not identified in any of the nine thermistors installed in 2016; however, frozen soil and ice
were encountered in samples at approximately 1.5 m and 5.0 m from a drill hole in the Class C Storage Facility
footprint.

Site investigations, comprising test pitting and boreholes, were carried out at the site in 1995 and 1996.
Additional site investigations, including test pitting, boreholes and installation of thermistors was carried out
by BMC in 2015 and 2016 (KP, 2016c). Additionally, a monitoring well installed in the Class A Storage Facility
area was discovered to be frozen in the bedrock at approximately 6 m below ground surface (KP, 2016c).

4.7.3 Bedrock Geology

The Project is located in the Finlayson Lake District, a crescent-shaped area approximately 300 km long and
50 km wide that extends from Ross River in the north to Watson Lake in the south. The Finlayson Lake
District comprises Devonian to Lower Carboniferous (Mississippian) volcanic, intrusive, and sedimentary
rocks separated from the Proterozoic and Paleozoic strata of the ancient North American continental margin
to the southwest by the Tintina Fault. The combined Yukon-Tanana and Slide Mountain terranes are
separated from the ancient continental strata to the northeast by the Inconnu Thrust (Mortensen & Jilson,
1985; Plint & Gordon, 1996; Tempelman-Kluit, 1979).

The Project Area is underlain by rocks of Devonian-Mississippian age with the Big Campbell thrust sheet that
host the ABM Deposit (Figure 4-6). In the Finlayson Lake District, the Jules Creek Fault separates the Yukon-
Tanana Terrane from the Slide Mountain Terrane. The Yukon-Tanana Terrane of the Finlayson Lake District
is contiguous with the main part of the Yukon-Tanana Terrane, which underlies most of west central Yukon,
after restoration of approximately 425 km of Late Cretaceous right-lateral, strike-slip movement along the
Tintina Fault (e.g., Mortensen, 1992; Peter et al., 2007).

The Yukon-Tanana terrane in the vicinity of the Finlayson Lake belt is composed of foliated and lineated
greenschist to lower amphibolite-grade metasedimentary, metavolcanic and metaplutonic rocks. The Yukon-
Tanana terrane was imbricated by Permian thrust faulting into the Cleaver Lake, Money, and Big Campbell
thrust sheets. The KZK Property is located within the Big Campbell thrust sheet, which is the structurally
deepest of the Yukon-Tanana terrane. The Grass Lake and Wolverine middle Palaeozoic unconformity-bound
groups are exposed in the Big Campbell thrust.

On the KZK Property, the Grass Lake Group is divided into three main stratigraphy components:

e The Kudz Ze Kayah Formation felsic volcanic package hosting all significant VMS mineralization on
the Property;
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e The overlying “Upper Sedimentary and Mafic Volcanic Sequence” metasedimentary package (or
“Wind Lake Formation”); and

e The underlying “Lower Sedimentary Sequence” metasedimentary package.

The KZK Formation is a thick felsic, epiclastic and intrusive/flow (dome) complex with minor mafic sills and
flows and rare interbedded sediments. Sediments consist of tuffaceous and carbonaceous mudstone, wacke
and orthoquartzite.

The Upper Sedimentary and Mafic Volcanic Sequence base is approximately 200 m above the ABM deposit. It
is composed of variably carbonaceous and calcareous mudstone with minor quartzite, siltstone and
limestone, intercalated with mafic volcanic and minor felsic volcanic units. It is finer grained than the Lower
Sedimentary Sequence formation.
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4.8 SEISMICITY

The Project is located in the Yukon-Tanana Terrane in southeastern Yukon Territory. The Yukon-Tanana
Terrane is located on either side of the Tintina Fault, located approximately 30 km to the west of the Project
Area. The Tintina fault is a dextral strike slip fault that trends to the northwest and extends from BC to Alaska.
The Tintina Fault separates the stable North American continent from accreted terranes to the west. The
Tintina Fault is not considered to be active by the Geological Survey of Canada (Cominco, 1996).

The 1996 Cominco KZK report states that the Project Area is in an area of low seismic activity (Cominco,
1996), which is verified by a study Earthquakes and seismic hazard in the Yukon -Beaufort-Mackenzie
(Hyndman et al,, 2005) and a preliminary desktop study by KP (2016a). As the 2,475 year return period
quake is the only one with potential to affect the Project, it is the only event that is considered in this
assessment.

4.9 AQUATIC RESOURCES

Aquatic resources baseline information is summarized from AEG (2016e) and includes information
pertaining to fish and fish habitat, stream sediments, benthic invertebrates, periphyton and chlorophyll a.

Historical and recent fisheries surveys have indicated the presence of Arctic grayling in the upper reaches of
Geona Creek, as well as throughout the regional drainages (South Creek, North River, Finlayson Creek, East
Creek). Other species identified in the area include burbot and slimy sculpin.

The uppermost reach of Geona Creek provides marginal habitat that supports fish that are potentially part of
an aboriginal fishery further downstream in Finlayson Creek. In accordance with Section 35 of the Fisheries
Act, BMC has prepared a Fisheries Offsetting Plan to support the request for a Fisheries Act Authorization.

Stream sediments were collected in 1994 and 1995 by Cominco as part of the baseline environmental studies
(Cominco, 1996). In addition, Environment Canada collected sediment samples in 1995. After regulatory
approvals 1999 (Water Use Licence QZ97-026), stream sediments have been conducted in Geona Creek, East
Creek, Finlayson Creek and North River every two years since 2002 to meet the requirements of the WUL.
Analyses of metal concentrations in sediment have shown concentrations of the select metals do not show
substantial variability over time at most of the sites. The highest concentrations of several of the selected
metals occurred in the sediments at KZ-7, Geona Creek near the ore body. Cadmium and zinc concentrations
have increased over the past decade at KZ-7, although there has been no disturbance at this site. It is
interpreted to most likely be that as the stream channel changes over time, more mineralized zones are being
eroded and moving sediment loads into these areas. Arsenic concentrations are considerably higher at East
Creek, KZ-21 (Laberge Environmental and Can-Nic-A-Nick Environmental, 2015). The dominant sediment
size at each site was more or less consistent over time.

Benthic invertebrate community composition results (diversity and dominant taxa) indicate that the
populations in the study area are stable over time. Mean metal concentrations in collected benthos samples
fall well below the mean concentrations in the Yukon database (AEG, 2016e) indicating that metals in the
aquatic system are not transferring through the trophic levels relative to the similar Yukon habitat.
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Periphyton samples were collected from Finlayson Creek, Geona Creek, East Creek and Fault Creek in
September 2015. Results showed that abundance and density were the highest in Geona Creek (KZ-9) and the
lowest in Fault Creek (KZ-2). These results are generally consistent with benthic invertebrate results.
Diversity was highest in East Creek (KZ-21) and lowest in Fault Creek (KZ-2). The dominant phylum observed
at all sites was Bacillariophyta, with other phyla generally representing less than 1% of the total number of
algae.

Determining chlorophyll a concentrations provides a measure of algae biomass and thus, the primary
productivity of a given location. Sunlight, water temperature and nutrients are factors influencing chlorophyll
a concentrations. Chlorophyll a samples were collected on Finlayson Creek, Geona Creek, East Creek and
Fault Creek in September 2015. Results showed that chlorophyll a concentrations in the Project Area were
generally low, which is an indication of low productivity systems. The highest concentration was observed at
the mouth of Geona Creek (KZ-17) and the lowest in Finlayson Creek just above the confluence with
Geona Creek (KZ-16). Canopy coverage, and therefore sunlight penetration, may explain in part the
differences observed among the sites.

4.10 HERITAGE RESOURCES

Five sites containing heritage resources have been identified and recorded across the Project Footprint.
These consist of three high elevation wood fragments and two prehistoric archaeological sites. Two of the
wood fragments appeared to have been modified and/or carried into areas planned for ground disturbance
and were submitted to Yukon Heritage Resources Unit for care and curation. The third wood item with the
wire attached, appears to be a modern snare pole in an area not planned for ground disturbance, and was left
in place.

In 2016, additional investigations were conducted across the Project Footprints but no additional sites or
resources were identified. Furthermore, no additional site specific heritage resources were identified in the
Project Footprint through the 2016 Traditional Knowledge overview for the Project. However, many
traditional land uses were described which reflect past Kaska use which would leave physical remains of
heritage resources in the Project Area (ECOFOR, 2016). It is also important to note that the entire KZK
Project Footprint was the subject of a Traditional Knowledge study by the Ross River Dena Council (RRDC)
TK Team in 1995, commissioned by Cominco prior to their final mine design. BMC’s revised Project design
occupies essentially that same Project Footprint and is therefore considered appropriately pre-assessed for
heritage resources. Nevertheless, BMC has agreed with RRDC that a second TK study will be undertaken for
the Project and an initial ground truthing exercise was carried out by RRDC elders in 2016.
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5 PROJECT DESCRIPTION

The Project is located on the northern flank of the Pelly Mountain Range, 260 km northwest of Watson Lake
and 115 km southeast of Ross River, Yukon (Figure 4-1). The Project Area lies approximately 24 km south of
Finlayson Lake and 25 km west of the Wolverine Mine, in the upper portion of the Geona Creek valley, at
approximate Universal Transverse Mercator (UTM) coordinates of 415,000 mE, 6,815,500 mN, Zone 9 NAD
83. The Project Area is a located at approximately 1,400 masl elevation in a broad, gently sloping valley.

The Project is in the Traditional Territory of the Kaska.

5.1 MINE FEATURES, FACILITIES, AND EQUIPMENT

BMC is proposing mining, construction and mineral processing activities for the ABM Deposit, of which there
are two zones; the ABM Zone and the Krakatoa Zone. The ABM Deposit is a polymetallic volcanogenic massive
sulphide deposit containing economic concentrations of copper, lead, zinc, gold and silver. Mining is planned
to be conducted utilizing both open pit and underground mining methods, with ore processed into separate
copper, lead and zinc concentrates via sequential flotation through a processing plant that will nominally
treat 2.0 million tonnes per annum (Mtpa).

Tailings will be deposited in a purpose built dry stack tailings storage facility on the western slope of the
Geona Creek valley, or alternatively stored as cemented paste backfill in the mined out underground
workings. Waste rock will be classified according to acid generating and metal leaching potential and stored
in purpose built waste storage facilities. Strongly acid generating material will be co-disposed with the
tailings while other waste rock material will be placed in the surface storage facilities noted above.

5.1.1 Mine Waste Rock

Waste rock material from the ABM Open Pit and underground workings is classified into three categories,
based on the ARD/ML test results:

e (lass A material: strongly potentially acid generating (SPAG) - approximately 11.6 Mt rock
and 15.1 Mt tailings;

e (lass B material: weakly potentially acid generating (WPAG) - approximately 48 Mt; and
e (lass C material: potentially non-acid generating - approximately 64 Mt.

The Class A Storage Facility will be used to manage filtered flotation tailings and Class A rock. The waste rock
will be co-disposed with the filtered tailings solids. The Class A Storage Facility is located north of the Process
Plant Facility on the western hillside of the Geona Creek valley. The volume of Class A rock is approximately
8 Mm?3, and the tailing volume is approximately 7 Mm3 for a total of 15 Mm3.

A Class B Storage Facility will be used to manage Class B material. The Class B Storage Facility is located on
the western hillside of Geona Creek adjacent to the ABM open pit. The total volume of Class B material is
approximately 24 Mm3, assuming a bulk density of 2.0 t/m3.
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A Class C Storage Facility will be used to manage Class C material. The Class C Storage Facility is located in a
hanging valley on the east side of Geona Creek. The total volume of Class C material is approximately 32 Mm3,
assuming a bulk density of 2.0 t/m3.

Other materials that will be managed include overburden and topsoil
temporary structure and will be used to manage the overburden material removed from the ABM open pit
area. The total tonnage of overburden material from the Open Pit area is 16.1 Mt, and using a dry bulk density
of 1.8 t/m3, the facility is sized for a storage volume of 9 Mm3. Topsoil stockpiles will be located at various

The Overburden Stockpile is a

location on the site.

5.1.2 Infrastructure

Minor infrastructure that supports the main mining activities on site are summarized below in Table 5-1.

Table 5-1: Support Infrastructure Summary

Infrastructure Item

Description

Paste Fill Plant

Provide paste backfill using cement and tailings to the underground mine.

Warehouse and Administration
Complex

Contains various areas to support mine operations; assay lab, first aid room, maintenance area,
cold storage area, mine dry, warehouse, administration area, board room, and office space.

Fuel Storage and Distribution

LNG for power generation will be stored in two 132,000 litre Type C vacuum insulated tanks.
Diesel for power generation will be stored in a facility with a capacity of 700,000 litres.

Diesel for mining operations will be stored in a separate bulk fuel storage facility located
adjacent to the truck shop. It will include four 100,000 litre tanks.

Diesel will also be used for heating of air entering the underground mine during the winter
months. Diesel for this purpose will be stored in a 5,000 litre tank, located adjacent to the
underground mine portals.

A 30,000 litre gasoline tank will be maintained on site for ancillary gasoline use.

A small supply (nominally 5,000 litre) of aviation fuel will be maintained on site for exploration
activities requiring helicopter support.

Fire Protection

Fire water distribution system will be installed around the processing plant site and camp area
with wall hydrants at strategic locations.

Sewage Collection and Treatment

Sewage will be collected from the accommodation complex and the Process Plant/office.
Treatment will occur at a Sewage Treatment Plant. The treated water will then be diverted to
septic field. Bio-sludge from the treatment plant buried on site at an approved location.

Accommodation facilities

Modular accommodation facilities; Kitchen and mess facilities; Administration office; Recreation
facilities; Laundry facilities; Lockers and storage facilities.

Power Plant Bio-fuel power plant will supply power for the site. It will be located adjacent to the processing
plant facilities. The power plant will consist of six 4.2 megawatt (MW) continuous rated
generators in an N+2 configuration.

Roads The Tote Road is approximately 24 km in length and extends from the Robert Campbell

Highway, south to the ABM deposit.

Finlayson Lake Airstrip

Located at km 246 on the Robert Campbell Highway and is approximately 12 km from the
Project Tote Road entrance. This Finlayson Lake airstrip is currently the primary air access to
and from the Project.
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5.2 MINING OPERATIONS

The mine is planned to operate for a minimum of 10 years, producing an average 185,000 tonnes (t) zinc,
60,000 t copper, and 35,000 t lead concentrates annually. Concentrate will be transported to the port of
Stewart in British Columbia for sale to export markets in North America, Europe and Asia.

5.2.1 ABM Open Pit

The majority of the ABM Zone will be mined by open pit mining methods. A single open pit will be mined that
covers the will access the ABM and Krakatoa Zones. The mining of the ABM Zone will be staged into three
separate phases to manage overall waste stripping requirements and the Krakatoa Zone mined in a single
phase. All open pit mining is planned to be completed by a mining contractor over a period of approximately
10.5 years, including a 17-month preproduction period to provide construction materials and build ore
stockpiles to maintain continuity of supply of ore to the processing plant. A brief summary of design
specifications for the two open pits is provided in Table 5-2.

Table 5-2: ABM Open Pit Design Specifications

Descriptor Open Pit Specifications & Dimensions
ABM Zone Krakatoa Zone

Max. Vertical Extent (masl) 1573 1460
Min. vertical Extent (masl) 1220 1265
Max. N-S Extents (m) 700 450
Max. E-W Extents (m) 1250 546
Bench Face Angle (deg.) 70 (65 for North Highwall) 46-70
Catch Bench Width (m) 8 (10 for North-East Cutwall) 8.5
Vertical Bench (m) 20 (10 for East Endwall) 20
Interramp Angle (deg.) 41-52.5 36-52
Bench Height (m) 10 5 Ore/10 Waste
Haul Road Width (m) 22 22
Waste Volume (Mm?) 523
Ore Volume (Mm?) 3.7
Total Volume (Mm?) 56.0

All material is expected to require drilling and blasting except for the overburden, which is unconsolidated
material and can be excavated with conventional heavy equipment. Primary loading of ore and waste will be
by excavators in backhoe configuration and two different sized excavators will be required, due to the
difference in densities between ore and waste, and to allow greater selectivity for mining of ore. In addition to
the primary loading excavators, a large front end loader (100 tonne class) will also be available for support
activities such as pit floor cleanup and to cover truck loading requirements when excavators are undergoing
maintenance. There are four primary destinations for hauling material from the pit:

e The run-of-mine (ROM) pad (for ore);
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e (lass A Storage Facility;
e (lass B Storage Facility; and
e (lass C Storage Facility.

The waste storage facilities are described above in Section 5.1.1.
5.2.2 Underground Mine

Underground mining has only been considered for the lower portion of the Krakatoa Zone of the Deposit, due
to the majority of the ABM Zone being mined by open pit methods.

The primary mining method planned for the underground mine is overhand cut and fill, which will be used
for mining of the Main Lens of the Krakatoa Zone (Entech Mining Ltd, 2016). Long hole stoping with fill will
be used for mining smaller lenses in the hanging wall and foot wall of the Main Lens. All underground stope
voids will be filled with paste backfill.

The underground mine development is planned to commence at the end of Year 2 when the ABM Zone Stage
One open pit has progressed down to the 1,340 masl bench. The underground schedule will finish just prior
to completion of open pit mining at the end of Year 9.

Access to the underground mine will be via a single ramp collared at the 1,340 masl from in the Stage One
ABM zone open pit. Access to the underground portal location will become available in the second half of
Year Two of open pit production. Trucks will haul ore and waste out of the mine and dump adjacent to the
portal, where the open pit load and haul fleet will subsequently transfer the material to ROM pad or waste
storage facilities as appropriate.

A second ramp is proposed for ventilation and will act as a second means of egress; in the event the main
ramp was to be become compromised.

5.2.3 Ore Processing

The KZK process plant and associated service facilities will process ROM ore at a nominal rate of 2.0 Mtpa, to
produce separate copper, lead and zinc concentrates and tailings. The process will consist of crushing and
grinding of the ore, separate sequential pre-float, rougher and cleaner flotation of copper, lead and zinc and
regrind of copper, lead and zinc rougher concentrates. Concentrates will be thickened, filtered and stockpiled
on site prior to being loaded onto trucks for transport to third party smelters. The flotation tailings will be
dewatered by thickening and filtration before the tailings are transported either for disposal at the Class A
Storage Facility or combined with cement to produce underground paste backfill.
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5.3 WATER MANAGEMENT

5.3.1 Construction

5.3.1.1 Dewatering

Overburden dewatering in the open pit area will occur during the pre-production period to facilitate mining
activity in the pit. The first step in dewatering the open pit area will be to divert Fault Creek from its present
channel, which flows into uppermost Geona Creek, into the South Creek drainage. The overburden
dewatering design incorporates a series of trenches and sumps, which will be used to collect water for
pumping to the Pit Rim Pond for sediment settlement. Water is expected to meet discharge criteria and will
then be pumped downstream to Geona Creek for discharge to the environment.

Water management in the open pit operation will be managed by a combination of surface interception,
dewatering wells and in-pit sumps and localised drains. Once the overburden has been effectively drained,
these trenches will be mined out by the open pit development, with any recharge of the overburden flowing
into the mined open pit excavation.

In parallel with the overburden dewatering trenches a minimum of three dewatering wells will be
constructed to maintain water levels in the three local major fault structures in the open pit below the
operating pit floor.

Horizontal drains will be utilised in the open pit, where required, to drain localised water that could affect
open pit wall stability, while temporary in-pit sumps will be maintained to ensure that dry conditions are
available for the operating pit floor. Water from in the ABM open pit will be collected in these sumps and
pumped to the Pit Rim Pond for settling of sediments and subsequent reuse, treatment or discharge as may be
appropriate.

5.3.1.2 Diversions, Runoff and Erosion Control

Fault Creek will be temporarily diverted during operations to restrict flow into the Project Area and will be
re-established along its original alignment at closure. Fault Creek will be diverted south towards the North
Lakes, interrupting flow towards the Open Pit area during operations. The water balance has assumed the
diversions have a nominal 50% efficiency rating other than the Fault Creek diversion, which has an assumed
nominal 100% efficiency rating. More Project description information is provided in Chapter 4 of the YESAB
Project Proposal submission and in the Water Balance Report by KP (2016d).

Erosion management and sediment control at the project will be a process of establishing diversion and
collection ditches to manage surface water runoff, constructing sediment control ponds, stabilizing disturbed
land surfaces to minimize erosion, establishing temporary vegetative cover, and re-establishing vegetation
that is similar in structure to natural vegetation where final slopes are created.
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5.3.2 Operations

The aim of the water management plan is to utilize water in the Project Area to the maximum practicable
extent. The water management plan involves collecting and managing site runoff from disturbed areas and
maximizing the recycle of process water. Surplus water will be stored on site in the Upper and Lower Water
Management Ponds and used for the milling process. All water in contact with the mine facilities, including
the Class A, Class B, the Open Pit, and the Process Plant Site and other infrastructure will be collected, treated
if required, and conveyed to the Upper and Lower Water Management Ponds and eventually discharged to
Geona Creek and Finlayson Creek. The contact water from the Class C Storage Facility and Overburden
Stockpile will be collected, settled and tested before being conveyed to the northeast diversion where it will
be discharged to Geona Creek.

5.3.2.1 Open Pit Water Management

Water management in the open pit operation will be managed by a combination of surface interception,
dewatering wells and inpit sumps and localized drains. As described in 5.3.1.1, once the overburden has been
effectively drained, these trenches will be mined out by the open pit development, with any recharge of the
overburden flowing into the mined open pit excavation.

In parallel with the overburden dewatering trenches, a minimum of three dewatering wells will be
constructed to lower water levels in the three major water-bearing fault structures to below the operating pit
floor level.

Horizontal drains will be utilized in the open pit where required to drain localized water that could affect
open pit wall stability, while temporary inpit sumps will be maintained to ensure that dry conditions are
available at the operating pit floor. Water from in the pit will be collected in these sumps and pumped to the
Pit Rim Pond for settling of sediments and subsequent reuse, treatment or discharge as may be appropriate.

5.3.2.2 Underground Water Management

As in the strategy for pit dewatering, the dewatering strategy for the underground workings involves the
collection of seepage water augmented by horizontal drains, as needed to reduce bedrock saturation near the
excavation faces in the event of elevated flow rates or structural instability. Drainage from the walls and
horizontal drains will be conducted to a series of sumps to be located at appropriate locations in the
workings. Collected water will be pumped from the sump to the surface Pit Rim Pond where it can be routed
for subsequent reuse, treatment or discharge as may be appropriate.

5.3.3 Water Treatment Plant

A water treatment plant designed to treat the particular COPI characteristics of the discharge water will be
constructed at the processing facility to treat contact water from the collection ponds of the Class A and B
Storage Facilities, and the runoff from the process plant area collected in the perimeter sumps. The plant will
have additional capacity to treat water pumped from the pit rim pond as required. The water treatment plant
will be designed to treat up to a nominal volume of 2,035,000 m3 per year. The treatment will consist of pH
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adjustment, clarification, and any other processes that may be required to bring the water to a suitable
standard for discharge to the environment. The treated effluent will either be discharged to the Lower Water
Management Pond or used in the processing circuit.

5.3.4 Water Storage and Distribution

The process water will be originally supplied from wells and from open pit dewatering, as start-up water for
the process. This water will then be recirculated through the process, requiring minimal ongoing raw water
make-up to supplement the process during normal operation. Due to the positive water balance, any water
reclaimed from site precipitation run-off will be treated, if required, and eventually discharged to the
environment. Process water will be stored in a lined pond adjacent to the Process Plant.

Potable water at the camp will be sourced from the existing exploration camp supply well. Potable water will
be distributed to the campsite via gravity pressure pipe. Water storage at the camp will be held in an
insulated bolted steel gravity reservoir located approximately 50 m in elevation higher than the camp.

The potable water system at the plant site will be a separate system delivering water to the mine dry, change
houses, washrooms, administration offices and other areas in the plant site as required. Process Plant raw
make-up water will be drawn from wells and pumped into an (approximately) 800 m? storage tank located
adjacent to the Process Plant.
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6 TEMPORARY CLOSURE

Temporary closure in a mine site context is defined as a closure of a site that exceeds six months and is not
expected to last longer than five years, and can include both planned and unplanned closure (Yukon Energy,
Mines and Resources, 2006). This condition assumes that the owner is still in active control of this site (i.e.,
not abandonment). This section presents how BMC will manage the Project in the event of a temporary
closure.

The approach to temporary closure is based on maintaining the site in a state of physical and chemical
stability, while also ensuring the site is secure, safe, and in compliance with all regulatory requirements and
authorization obligations. While ensuring these conditions, the Project and infrastructure will be maintained
in such a manner so as to facilitate the resumption of mining operations in a timely manner.

To accomplish these temporary closure objectives, the site will be prepared as described in Section 6.1. The
subsequent specific measures employed to meet the temporary closure objectives are outlined in Sections
6.2, 6.3, 6.3, 6.4 and 6.5. Monitoring and maintenance programs for a temporary closure are presented in
Section 6.6.

Socio-economic implications of potential temporary closure are described in Chapter 17.4 (Accidents and
Malfunctions) of the Project Description (AEG, 2017a).

The Project Operational Plans will form the basis of the site management program during a temporary
closure, and these are discussed further in the following sections.

6.1 TEMPORARY CLOSURE PREPARATIONS

If a temporary closure condition is triggered through the definition stated in the Project Quartz Mining
License, it is expected that a notice will be provided to the appropriate authorities stating:

e The nature and reason for the temporary closure;
e The anticipated duration of the temporary closure; and
e Actions planned to maintain compliance with Project permits and plan approvals.

The focus of the activities to prepare the site for temporary closure will be on securing the site in a manner
which will allow for continued maintenance of site access, security, water conveyance infrastructure, and any
facilities which will be required for adhering to applicable licences, permits, and regulations.

To prepare the site for temporary closure, assets not required during the temporary closure period will be
secured and major contractors will most likely be demobilized depending upon the temporary closure
timeline expected. Steps will be taken to reduce environmental liability; hazardous materials that will not be
required during temporary closure will be removed from site. Any portions of the camp and process facilities
which will not be in use during temporary closure will be considered for decommissioning to a practical
extent, without undermining the ability of the Project to be successfully and efficiently returned to operations
upon the resumption of mining operations.
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A full-time staff will ensure a consistent site presence during temporary closure, and the camp will be
prepared for a reduced staff. The staffing numbers on site at a given time are likely to range from four to ten
people depending on the circumstances of the temporary closure. Environmental personnel will complete all
of the environmental monitoring and inspection requirements. Appropriate trades personnel will conduct
routine maintenance activities and water treatment plant operators will be employed as required to achieve
water management and effluent discharge objectives.

Mining facilities will be de-energized, winterized, and secured to allow access only to authorized personnel.
Any components of the processing facilities which are either not required to be in use during the temporary
closure or which are not likely to suffer negative maintenance outcomes, will be drained, cleaned, and
secured. The explosives facilities will be secured to ensure access is limited to authorized personnel only.
More detail is provided in the following sections.

6.2 SITE SECURITY AND SAFETY

Site security will be maintained in a manner comparable to the operational period with access to the site
controlled either by maintaining a consistent presence in the gatehouse or permanent gate closure.
Personnel accessing the site will be required to be on an approved site manifest. This will ensure that
management has an awareness of specific personnel accessing the Project. All visitors will be required to
check in with the camp administrator upon arrival.

All operational safety protocols, plans, and site orientation measures will be held in place and strictly
enforced during temporary closure. This includes all aspects of the Health, Safety and Emergency Response
Plan, Traffic Management Plan, Environmental Policy and the BMC Occupational Health and Safety Policy.

6.3 MINING OPERATIONS AND MINE WASTE FACILITIES

After open pit mining operations have ceased, the open pit ramp will be protected against casual and/or
unauthorised entry and signage warning of potential hazards will be posted (if not already in place) and
otherwise maintained. Access may still be required for water management and/or other monitoring activities
depending on when the closure is in relation to the remaining mining schedule

Underground mining portals, if developed at time of temporary closure, will be similarly protected and will
have signage posted if not already in place warning of hazards. Access may still be required for water
management activities, including maintenance of dewatering equipment depending upon when the closure is
in relation to the remaining mining schedule.

The face of the Class A Waste Storage Facility will undergo progressive reclamation during operations, which
will help to minimize the area of exposed tailings and waste rock if a temporary closure is initiated. There are
three main potential risks under conditions of temporary closure:

e Surface desiccation and wind erosion (dusting);

e Oxidation of the exposed tailings and waste rock resulting in oxidation; and

e Metal leaching particularly as the surface dries.
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The most appropriate practice for minimizing the potential risks is to place a temporary ‘isolation’ cover on
any exposed tailings surface. This will consist of a 0.25 to 0.50 m overburden cover that is compacted enough
to be trafficable by equipment.

The waste and overburden facilities are designed to be physically stable upon construction, and substantial
regrading should not be required during closure (temporary or otherwise). Monitoring activities will
continue per the operational schedule at all mine waste facilities (Section 7.11)

Management of explosives products on site will depend on the expected period of temporary closure. At a
minimum, secure storage on site will be ensured, however bulk explosives may be removed from site for an
extended temporary closure duration. The explosives provider would be consulted to determine the most
appropriate approach after taking the closure period into account.

6.4 EQUIPMENT AND PROCESSING FACILITIES

The storage, removal or otherwise of any equipment, machinery or consumables on site during a period of
temporary closure is totally dependent on the expected nature, period and extent of the expected closure and
will be judged on a case by case basis. As a general rule of thumb, any equipment remaining on site that is not
required for temporary closure activities or for any other projected activities will be secured on site.
Consumables will be stored and secured on lined areas, inside shops, or underground.

Prior to commencement of temporary closure, the crushed ore stockpile and bulk solid reagents (lime and
cement) stock levels will be run down if possible. Depending on the expected period of temporary closure,
cement stocks may need to be removed from site to prevent the risk of cement hardening in the cement silo.
Lime will still be required for water treatment activities.

Slurries will be drained from all process equipment and tanks which will then be flushed with water. Residual
reagent solutions remaining in mixing and storage tanks will also be drained and flushed with water.
Reagents in stock will initially be secured in the reagent storage area, with removal from site considered for
an extended temporary closure period. Grinding media in the semi-autogenous grind (SAG) mill, ball mill and
stirred regrind mills will be removed and stored for reuse when operations recommence.

The water treatment plant and associated infrastructure will remain operational for ongoing water treatment
requirements as discussed in Section 5.3. Lime will continue to be used on site for water treatment, however
at lower quantities than when the processing plant is operational. A temporary pipeline and storage dam will
be constructed within the processing plant footprint to store the water treatment plant underflow.

A care and maintenance crew will be responsible for maintaining the shutdown plant and equipment,
including periodically bumping all electrical motors to maintain bearing condition and ensuring essential
services, such as the fire water pumps and the potable water treatment plant, are on standby and can be run if
required.

Any hazardous materials remaining on site during temporary closure will be stored in secured areas or
buildings as appropriate and as authorized. Reagents required for water treatment will be stored in a location
to facilitate their use during temporary closure for active water treatment but in a secured manner, limiting
access to authorized personnel only. Waste Management Areas (i.e., landfill, Land Treatment Facility) will be
managed per approved management plans and YG permit conditions.
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Fuel storage will be utilized in a reduced manner during temporary closure and will be secured and
maintained by maintenance staff.

The ROM pad and LGO stockpiles will be left in place with any stockpiles at the time of initiating temporary
closure. They will be inspected periodically with other site facilities for physical integrity, and signs of
erosion. All runoff from the stockpiles will continue to be collected and treated as during operation.

6.5 WATER MANAGEMENT

During temporary closure, the strategy from the Operational Water Management Plan will be maintained.
This will see existing diversions, seepage collection systems, water storage structures, and treatment systems
maintained and utilized/operated as proposed for the operational period. The water management strategy
includes the following key principles:

e Water collected in seepage collection ponds, as well as water collected from dewatering
activities will continue to be treated as per the operational water management plan such
that it is acceptable for discharge in compliance with all applicable regulations, licences, and
permits;

e Non-contact water will continue to be diverted around the site in existing diversion
channels/ditches. These channels and ditches will be maintained through temporary closure
to ensure that non-mining impacted water is being appropriately diverted; and

e The ABM Open Pit and Underground will continue to be de-watered during a temporary
closure on an as required basis

However, if the underground workings are developed to the point of needing substantial dewatering, the
dewatering activities will continue during temporary closure and the ABM open pit allowed to flood. The
dewatering will be discontinued as deemed necessary by the company if the temporary closure is protracted.
As the portal is in the ABM open pit confines, any discharge from the portal would be managed with the ABM
open pit water.

6.6 MONITORING AND IMIAINTENANCE

During temporary closure, the site will be monitored in compliance with the approved Environmental
Monitoring, Surveillance, and Reporting Plan (EMSRP). An updated EMSRP with a reduced monitoring
frequency may be developed and submitted for approval if a temporary closure period is expected to be
protracted.

Monitoring (and inspection) activities will include, but are not limited to:

e Environmental protection monitoring and reporting as per the approved EMSRP;

e Physical stability inspections per the approved EMSRP, looking for signs of instability and
problematic erosion/sedimentation;

o Inspections of the water conveyance systems to ensure the facilities function as designed;
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Inspections of equipment, buildings, and processing facilities to ensure the they remain in good
repair; and

Follow-up investigation by the appropriate personnel as warranted based on reports of changes
to the physical status of any part of the site.

Facilities and equipment required during temporary closure will be maintained on a preventative
maintenance program similar to that used during operations. Maintenance activities are likely to include, but
not be limited to:

Maintaining the physical stability and functionality of diversion channels;
Maintenance of water conveyance equipment and systems;

Maintenance of the access road and site/haul roads including surface drainage, ditches, culverts,
and road grading as required;

Maintaining progressively reclaimed and temporary cover areas of mine waste facilities to
prevent/minimize erosion and sedimentation;

Maintenance of seepage collection and sediment control ponds;

Preventative maintenance of equipment;

Maintenance of solid waste facilities (landfills) and special waste/land treatment facilities;
Maintenance and securing of fuel storage areas; and

Maintenance and operation of the water treatment plant.
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7 FINAL RECLAMATION AND CLOSURE MEASURES

This section outlines the conceptual reclamation and closure plan for the Project. This level of detail is
appropriate to ensure that closure measures:

e Support identified closure goals and objectives;
e  Are technically feasible;

e Support the evaluation of potential environmental and socio-economic effects from the
Project in the closure and post-closure phases; and

e Are sufficient to support a conceptual cost estimate.

The following sections will present specific closure objectives and corresponding closure criteria and closure
measures for both broadly applied (general reclamation) measures, and specific Project components (e.g.,
ABM open pit, Class A Storage Facility).

7.1 GENERAL RECLAMATION MEASURES

Reclamation of the Project will rely on a combination of standard, commonly applied reclamation strategies
as well as some Project- and component-specific measures to meet reclamation and closure objectives.
Section 3.1 outlined the fundamental reclamation and closure objectives (YG, 2013) that Yukon Government’s
Mine Closure Policy dictate must be achieved through closure and reclamation measures. The general or
broadly applied measures proposed to meet these fundamental objectives are summarized and described in
this section. Sections 7.2 through 7.9 present more component specific objectives, design and performance
criteria and closure and reclamation measures.
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Table 7-1: General Reclamation and Closure Objectives and Measures for Project Final Closure

Value Reclamation and Closure Objectives Measures
Physical Stability o All mine-related structures and facilities are physically stable and performing in | e The objectives are all achieved through design that considers the long term performance of the facility — facilities are constructed on stable foundations, with appropriate factors of
accordance with designs safety, the Class A and B Storage Facilities, as well as the UWMP and the LWMP are built to convey and withstand 1:200-year precipitation event flows
o All mine-related structures, facilities and processes can withstand severe climatic
and seismic events
Chemical Stability o Release of contaminants from mine related waste materials occurs at rates that do | e Mine waste facilities, where required, are lined and covered with low permeability materials to minimize contact with oxygen and water to minimize contaminated runoff/seepage and
not cause unacceptable exposure in the receiving environment windblown tailings mobilization
o ABM Lake water will be treated with lime and carbon sources as required as it fills to reduce aqueous contaminant concentrations prior to release
e Active water treatment infrastructure and capacity will be retained on site until passive water treatment systems are achieving performance objectives
o Progressive reclamation and revegetation strategies will limit the potential for waste and waste cover erosion and sediment mobilization
Health and Safety e Reclamation eliminates or minimizes existing hazards to the health and safety of the | e All worker health and safety systems, protocols and preventative measures employed during the operational period will persist during the active closure period

public, workers and area wildlife by achieving conditions similar to local area
features

Reclamation and closure implementation avoids or minimizes adverse health and
safety effects on the public, workers and wildlife

Infrastructure and facilities deemed by the company to be surplus to requirements will be decommissioned and removed from the Project Footprint
The ABM open pit will be signed and barricaded (ramp access) and bunded (pit rim) to minimize the potential for deliberate or inadvertent access by humans or wildlife

Ecological Conditions and Sustainability

Reclamation and closure activities protect the aquatic, terrestrial and atmospheric
environments from mine-related degradation and restore environments that have
been degraded by mine-related activities

The mine site supports a self-sustaining biological community that achieves land use

Revegetation strategies are informed by a comprehensive terrestrial ecosystem mapping inventory of pre-existing conditions.
balance the objectives of restoring like ecosystems with erosion stabilization and stability monitoring objectives

Revegetation prescriptions for disturbed areas will

Seepage and runoff from closed site facilities will receive passive treatment in constructed wetlands prior to release from the Project Area
No remaining water management ponds will have exposed liners that could entrap wildlife

objectives
Land Use e Lands affected by mine-related activities (e.g., building sites, chemical and fuel | e Wildlife use has been well documented, and Kaska traditional use is understood at a general level. Habitat and land capability requirements of species that are key to the primary
storage sites, roads, sediment ponds, tailings storage facilities, waste rock storage Kaska land use of hunting — caribou and moose — are the basis of the development of revegetation prescriptions for all restoration activities
areas, etc.) are restored to conditions that enable and optimize productive long-
term use of land by wildlife and traditional use by Kaska members (focussed
primarily on hunting)
e Conditions are typical of surrounding areas or provide for other land uses that meet
community needs, interests, and expectations through discussions and involvement
from Kaska representatives from RRDC and LFN
Aesthetics e Restoration outcomes are visually acceptable e Waste storage facilities have been designed with low angle slopes and features that mimic the surrounding topography

No constructed facilities will be higher than surrounding features (i.e., not visible from afar)
Revegetation strategies will employ native species and will be informed by vegetation communities on similar slopes, aspects and elevations in the surrounding area

Socio-economic Expectations

Reclamation and closure implementation avoids or minimizes adverse socio-
economic effects on local and Yukon communities, while maximizing socio-
economic benefits

Reclamation and closure activities achieve outcomes that meet community and
regulatory expectations

The Project and the closure measures are designed to minimize long term maintenance and management requirements (e.g., filtered tailings, passive water treatment, lined/covered
waste facilities, no classified dams remaining)

There is a Socio Economic Participation Agreement in place with Kaska, and this agreement contains a framework for contract preference, which will persist and apply in closure/post-
closure

Long-term Certainty

Minimize the need for long-term operations, maintenance and monitoring after
reclamation activities are complete

The Project and the closure measures are designed to minimize long term maintenance and management requirements (e.g., dry-stacked tailings, passive water treatment,
lined/covered waste facilities, no classified dams remaining)

Financial Considerations

Minimize outstanding liability and risks after reclamation activities are complete

Facilities designed for closure; alternatives assessment considered closure conditions for waste placement to minimize environmental liability and therefore costs to conduct
reclamation and closure activities

Risk assessment will be completed prior to RCP finalization to further identify potential failure modes and effects, and to refine closure measures to reduce risk and costs at closure and
in post-closure condition
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Details regarding some of these closure and reclamation measures are presented in the following sections.
7.1.1 Re-grading and Re-sloping

As most Project facilities are designed for closure (i.e.,, forms and slopes are appropriate to meet closure
objectives), there are limited requirements for substantial earthworks to re-slope facilities for long-term
physical stability or prior to the placement of cover systems. Much of the reclamation will be undertaken in a
progressive fashion during operations, and will use standard earthworks methods with appropriate
machinery (e.g., dozers and graders).

7.1.2 Revegetation

Revegetation is a key component of mine reclamation (SER, 2002), and is a critical measure employed to meet
a variety of mine closure objectives, including erosion control and restoration of land use and habitat
capability. Reclamation of wildlife habitat is an implied commitment required by developers on Kaska lands
(Dena Kayeh Institute, 2010). Land use for traditional hunting, trapping, and gathering lost during mine
operations will also be restored through revegetation and reclaiming wildlife habitat.

The revegetation plan is based on information from the baseline terrestrial ecosystem mapping (TEM) for the
Project Area (AEG, 2016c). The TEM shows what groups of plant species (vegetation associations) grow on
different types of soils in the Project Area. The types of soils are categorized into ecosites which are defined
by the nutrient and moisture regimes at various elevations, aspects, and slope gradients. Figure 7-1 shows a
portion of the TEM for the Project Footprint where baseline conditions exhibit a variety of vegetation
associations, dominated mostly by scrub birch (dark yellow) and willow (red) with some subalpine fir
(purple), white spruce (green), and grasslands (yellow).

The second component of the reclamation and revegetation measures consider the changes to the topography
and landforms that will occur from mine development. The results were used to determine what revegetation
can be done during operations and what can be done after closure on the post-mining landforms. Post-mining
landforms are generally composed of sterile, coarse overburden, waste rock, and fines. These materials have
varying degrees of acid generating and metal leaching potential. In the case of the Project, the Class A and
Class B Storage Facilities are designed to encapsulate reactive or potentially reactive material using
unreactive, sterile mine rock and overburden cover systems as described in Section 7.4.

Post-mining landforms were characterized to determine their likely resulting ecosite based on expected
moisture regime, which was in turn based on the likely type of material, aspect, and slope. All materials were
assumed to be nutrient poor in the post-mining landform based on experience at other metal mines in BC and
Yukon (Polster, 2015). When soil is stripped during construction and stockpiled for use in reclamation the
soil loses its structure, nutrients, and microbial communities, seeds in the soil lose their viability, and
anaerobic conditions form that degrade the soil further (Strohmayer, 1999). Ideally, storage of soil in low
berms, less than 1 m deep, re-vegetating stockpiles, and staging progressive reclamation to minimize soil
storage times help retain soil nutrients and biota and improve revegetation success (Strohmayer, 1999).
However, stockpile depth needs to be balanced with minimizing the footprint of disturbance. Opportunities to
reuse soil quickly are limited given the development schedule for the mine; however, continuous progressive
reclamation techniques are expected to at least partially offset the potential deconditioning of stripped soils,
as the entire areas are not stripped prior to mine operations. Paquin and Brinker (2011) found retaining large
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woody debris in stripped soils helped retain nutrients and promote revegetation; this technique is also
recommended for overburden stockpiling at the Project.

Long-term vegetation associations were estimated based on the predicted ecosites on the post-mining
landforms. Short-term revegetation goals were also targeted, incorporating known revegetation seed mixes
and recommendations in the Yukon Revegetation Manual (Matheus and Omtzigt, 2013). Once pioneer species
of vegetation develop through seeding and planting, surrounding plants will take over through succession
with the expectation that the more diverse, long-term vegetation associations will develop (Polster, 2013).
Table 7-2 summarizes the expected ecosite on each component of the post-mining landforms, the target
species for seeding and planting in the short-term, the long-term target vegetation associations expected to
develop through natural succession, and the primary wildlife species expected to use the resulting habitats.

Figure 7-2 shows the vegetation associations expected on the post-mining landforms. The main objective of
the revegetation program is to develop self-sustaining vegetation on all facilities except the ABM open pit. In
the short-term, revegetation on slopes of the Class A and Class B Storage Facilities will focus only on
graminoids that will allow for geotechnical monitoring of the physical stability of the facilities. The physical
and chemical stability of these facilities is a priority of the reclamation program.

Long-term vegetation associations are expected to be dominated by scrub birch on facilities on the slopes
surrounding Geona Creek due to the expected low moisture and nutrients (Figure 7-2). Permafrost is
expected to redevelop on the post-mining landforms, especially north aspect slopes, which will influence the
resulting revegetation. Revegetation is proposed to also include planting scrub birch, blueberry, and low bush
cranberry seedlings on flatter, moister slopes to restore habitat for some of the larger focal wildlife species.
Berry bushes are a target species to help create suitable habitat for grizzly bear and are also traditionally
important plants for Kaska (Wein and Freeman, 1995). A revegetation target of grasses and low shrubs on
upper portions of facilities is expected to restore suitable caribou habitat. It is expected that subalpine fir will
recolonize the edges of facilities over time, in particular on the Class C Storage Facility where north aspect
slopes will retain more moisture. Wetlands and riparian vegetation will develop along Geona Creek where
there is more moisture. Willow staking will be employed to help restore riparian vegetation and suitable
habitat for moose as well as wetland habitat for many other wildlife species. Overall, it is expected that
furbearers, small mammals, and game birds will also use the restored grass and shrublands.

Revegetation is challenging on northern mine sites (Adams and Lamoureux, 2005). Revegetation has been
found to be most successful on flatter slopes with native species and natural recolonization (EBA, 2011). Re-
establishing the bacteria and fungi in the soils has also been found to be a limiting factor to revegetation on
sterile soils (Bowker, 2007). Research has shown that amending the overburden with native bacteria, fungi,
and bryophytes helps re-establish the biological soil crust which improves the success of seed germination
(Bowker, 2007; Stewart, 2013); therefore, research with soil amendments is proposed for reclamation to
develop a biological soil crust and promote succession.

Maintaining biological diversity is a key management strategy by Kaska land stewards (Dena Kayeh Institute,
2010). More diverse vegetation and wildlife communities can be created by increasing heterogeneity of
landforms to create a variety of microenvironments (Polster, 2013). This will be achieved by contouring
slopes loosely and less uniformly which reduces wind and water erosion and allows for better retention of
moisture and accumulation of fines (Polster, 2013). Non-uniform seeding and planting can also help develop
habitat diversity. The proposed seed mixes for the revegetation program are discussed below.
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moisture and accumulation of fines (Polster, 2013). Non-uniform seeding and planting can also help develop
habitat diversity. The proposed seed mixes for the revegetation program are discussed below.
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Table 7-2: Post-Mining Land Use - Revegetation Objective and Potential Wildlife Use by Facility

Target Long-term )
: Estimated
» Ecosite # / . Target Post- )
» Facility Sub- | Area . Short-term Target Revegetation . Post-Mine
Facility Nutrient- . Mine )
Area (ha) ) Treatment and Rationale . Habitat
Moisture Vegetation o
. . Suitability
Regime Association
Class A Storage Facility
Top 329 Subalpine 23/ Grasses and forbs. Seed with commercial and | Scrub birch, Caribou rut,
Poor-Mesic locally collected native seed mix, fertilize. | willow, and moose post-rut,
Plant scrub birch seedlings. Research planting | crowberry. grizzly bear,
with native Vaccinium spp. (blueberry and wolf, small
lowbush cranberry) if final overburden pH, mammals, and
nutrients, and soil moisture are favorable to upland game
restore grizzly habitat. birds.
Slopes 53.9 Subalpine 11/ Low growing species to allow for monitoring | Scrub birch, Moose post-rut,
Poor-Subxeric | Physical and chemical stability of facility. and lichen. and wolf.
Grasses and forbs. Seed with commercial and
locally collected native seed mix, fertilize.
Research with inoculation to restore lichens
and mosses in biological soil crusts.
Class B Storage Facility
Top 16.0 Subalpine 23/ Grasses and forbs. Seed with commercial and | Scrub birch, Caribou rut,
Poor-Mesic locally collected native seed mix, fertilize. | willow, moose post-rut,
Plant scrub birch seedlings. Research planting | crowberry. grizzly bear,
with native Vaccinium spp. (blueberry and wolf, small
lowbush cranberry) if final overburden pH, mammals, and
nutrients, and soil moisture are favorable to upland game
restore grizzly habitat. birds.
Slopes 50.7 Subalpine 11/ Low growing species to allow for monitoring | Scrub birch, Moose post-rut,
Poor-Subxeric physical and chemical stability of facility. and lichen. and wolf.
Grasses and forbs. Seed with commercial and
locally collected native seed mix, fertilize.
Research with inoculation to restore lichens
and mosses in biological soil crusts.
Class C Storage Facility
Top 65.3 Subalpine 23/ Grasses and forbs. Seed with commercial and | Scrub birch, Caribou rut,
Poor-Mesic locally collected native seed mix, fertilize. | willow, and moose post-rut,
(70%) Plant scrub birch seedlings. crowberry. wolf, ptarmigan,
voles, and mice.
28.0 Subalpine 31/ Fir-scrub
Poor- birch,
Subhygric feathermoss,
(30%) and lichen.
Slopes 32.3 Subalpine 22/ Grasses and forbs. Seed with commercial and | Scrub birch, Caribou rut,
Poor- locally collected native seed mix, fertilize. | feathermoss, moose post-rut,
Submesic Research with inoculation to restore lichens | and lichen. and wolf.

and mosses in biological soil crusts.
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Target Long-term
.g . Estimated
» Ecosite # / . Target Post- .
. Facility Sub- | Area . Short-term Target Revegetation . Post-Mine
Facility Nutrient- : Mine i
Area (ha) ) Treatment and Rationale . Habitat
Moisture Vegetation L
. L Suitability
Regime Association
Overburden Stockpile
Slope 46.1 Subalpine 23/ Grasses and forbs. Seed with commercial and | Scrub birch, Moose post-rut,
Poor-Mesic locally collected native seed mix, fertilize. | willow, and and wolf.
Plant scrub birch seedlings. crowberry.
ABM Open Pit
83.1 Flooding No revegetation. ABM Lake. Waterfowl.
Water Management Ponds
Constructed 1.6 Subalpine 42/ Engineered design and species selection | Carex spp. Waterfowl,
Wetland Poor-Hygric based on water treatment requirements. Full passerines,
design will be completed during operations. moose, grizzly
bear, and small
mammals.
Water 6.5 Subalpine 42/ Locally-collected willow staking. Willow, Waterfowl,
management Poor-Hygric horsetail, passerines,
ponds (30%) forbs, and moose, grizzly
152 Subaloine 35 P - grass. bear, and small
. ubalpine 35/ upplement organics. mammals.
Rich-
Subhygric
(70%)
Seepage 18.7 Subalpine 23/ | Grasses and forbs. Seed with commercial and | Scrub birch, Moose, small
collection Poor-Mesic locally collected native seed mix, and fertilize. willow, and mammals, and
ponds crowberry. passerines.
Process Plant and Ancillary Facilities
Process Plant 35.9 Subalpine 23/ Scarify. Grasses and forbs. Seed with | Scrub birch, Moose, small
and ore pads Poor-Mesic commercial and locally collected native seed | willow, and mammals, and
mix, and fertilize. crowberry. passerines.
Other 39.5 Subalpine 01/ | Contour and scarify where needed. Grasses | Subalpine fir, Moose, small
disturbed Medium- and forbs. Seed with commercial and locally | scrub birch, mammals, and
areas Mesic collected native seed mix, and fertilize. willow, passerines.
feathermoss.
Access Road Right of Way
Access road 121.7 Boreal and Scarify. Grasses and forbs. Seed with | White spruce, Caribou, moose,
and site Subalpine 01/ commercial and locally collected native seed | willow, forbs, small mammals
roads Medium- mix, and fertilize. and (including bats),
Mesic feathermoss and passerines.
in Boreal High.
Scrub birch,
willow,
feathermoss
in Subalpine.
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7.1.2.1 Species Selection

The currently used seed mix for exploration revegetation includes the following:
o  37% slender wheatgrass;
o 25% rough fescue;
e  25% Rocky Mountain fescue; and
o 13% tufted hairgrass.

BMC plans to add locally-collected seeds into its reclamation program. Seed germination is usually low in
colder subalpine areas and locally-collected seed germination has been found to be more successful. A
combination of naturalized, commercial native seed mixed with locally-collected seeds is therefore proposed
for the mine reclamation program. Commercially available native species should be trialed on sites based on
facility-specific soil pH and nutrient content of the final overburden. The pH of soils at site are generally acidic
(average pH(CaClz) of 5.10, standard deviation 0.71 (AEG, 2016c)).

The Yukon Revegetation Manual (Matheus and Omtzigt, 2013) recommends Rocky Mountain fescue and
violet wheatgrass for alkaline soils; glaucous bluegrass for a broad range of pH; and, ticklegrass, tufted
hairgrass, alpine bluegrass, and spike trisetum for acidic soils. Species that are recorded at site and
recommended by Matheus and Omtzigt (2013) include alpine sweetgrass, mountain timothy, alpine sagewort,
arctic lupine, and mountain avens.

Progressive revegetation on the main facilities (Class A, B, and C Storage Facilities) is proposed to start with
combined commercially available and locally-collected native seed mixes.
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Table 7-3 summarizes the proposed seed mixes for these facilities. The tops of these facilities are expected to
be acidic, moister than the slopes, and nutrient poor; therefore, the seed mix should start with glaucous
bluegrass, ticklegrass, tufted hairgrass, alpine bluegrass, alpine sweetgrass, and arctic lupine. The slopes of
these facilities are expected to be acidic, well drained, and nutrient poor; therefore, the seed mix is likely to
start with glaucous bluegrass, alpine bluegrass, mountain timothy, and alpine sagewort. For revegetation
success, Matheus and Omtzigt (2013) recommend seeding on subalpine sites should not exceed 1,500
seeds/m? and fertilizer should not exceed 50 kg/ha of nitrogen.
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Table 7-3: Proposed Initial Species for Revegetation

Facility Areas

Commercial Native
Species (seeds)

Locally-Collected
Native Species
(seeds)

Locally-Collected Native
Species (staking or
seedlings)

Class A,Band C
Storage Facilities
Tops

glaucous bluegrass,
ticklegrass, tufted hairgrass,
alpine bluegrass

alpine sweetgrass,
mountain timothy,
and arctic lupine

Scrub birch seedlings (near
edges of facility)

Vaccinium spp seedlings

Class A,Band C
Storage Facilities
Slopes and
Overburden
Stockpile

slender wheatgrass,
glaucous bluegrass, alpine
bluegrass

northern rough
fescue, wheatgrass,
alpine sagewort

Water Management
Ponds

tufted hairgrass, fowl
bluegrass, American
sloughgrass

northern rough
fescue, arctic lupine

Willow staking (felt leaf
willow, Salix alaxensis
preferred; plus, plane-
leafed willow, S. planifolia,
and small tree willow, S.
arbusuloides)

Process Plant Site
and Ancillary

slender wheatgrass, rough
fescue, Rocky Mountain

northern rough
fescue, wheatgrass,

fescue, tufted hairgrass

Facilities fescue, tufted hairgrass arctic lupine
Access Road slender wheatgrass, rough Wheatgrass,
fescue, Rocky Mountain sagewort,

wormwood, arctic

lupine

The revegetation treatments proposed in the overall revegetation program will be tested and optimized
through the onsite research program during progressive reclamation, discussed further in Section 2.5.2.
Mosses and lichens comprise a large proportion of groundcover in the Project footprint (Figure 7-1; AEG,
2016c) and research is proposed to restore this groundcover as presented in Table 7-2. Reclamation research
has been conducted by Yukon College and its partners on ways to rebuild this biological soil crust, a layer of
soil that contains necessary mosses, fungus, lichen, algae, and bacteria necessary for successional restoration
of low organic overburden such as found at mine sites (Stewart, 2013). Additional research has been done
with biochar to restore soil nutrients. Project revegetation strategies and treatments will also consider
ongoing research on other projects that will work to restore the native moss and lichen groundcover at site.

7.2 ABM OPEN PIT

The majority of the ABM Deposit will be mined by open pit mining methods. A single pit will be mined, with
mining of the ABM Zone staged into three separate phases to manage overall waste stripping requirements.
All open pit mining is planned to be completed by a mining contractor over a period of approximately 10.5
years, including a 17-month preproduction period to provide construction materials and build ore stockpiles
to maintain continuity of ore to the processing plant.

Section 2.1 outlines the planning approach to the development of project closure objectives, and Sections 3.1
and 7.1 present fundamental Project closure objectives and general closure measures to meet those
objectives. Table 7-4 presents refined closure objectives specific to the ABM open pit closure, grouped by
value categories (e.g., physical stability and safety, environment and land use). This table also summarizes
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relevant design criteria and closure measures that have been developed to achieve the objectives, and
performance criteria which will be used to define achievement of the objectives in post-closure monitoring.

Details regarding the closure measures for the ABM open pit are provided in Section 7.2.1.
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Table 7-4 ABM Open Pit Closure Summary

Value

Specific Closure Objective

Closure Performance Criteria

Closure Design Criteria/Closure Measures

Physical Stability and Safety

Minimize potential for pit wall collapse

No major pit wall failures which compromise
engineered outflow or pit crest stability

Overburden designed with 25° slope angle in the valley floor, 30°
slope angle on western and eastern valley walls

Pit slope inter ramp angles designed between 36° and 52° based
on geotechnical considerations

Provide safe egress from the pit (if someone
or something falls into it)

No casualties as a result of not being able to
egress pit

Egress location maintained at pit ramp/spillway.

Prevent inadvertent access to the pit (falling
in over the edge)

No casualties as a result of falling into pit

Limit access to pit crest and provide measures to alert people of
hazard

Setback from the crest, 2.0 m high safety bunds around high wall

Environment

and Land Use

Minimize contaminant loading from the pit
in the closure period

ABM Lake water quality is in predicted range of

contaminant concentrations

Batch treatment of ABM Lake (add lime, and organics, with initial
filling of pit if required) to address flushing of secondary
mineralization and related metal concentrations

No active water treatment required to
maintain chemical stability or
environmental compliance

No active water treatment in post closure

In situ pit water treatment and contingency passive treatment
constructed wetlands in Geona Creek

Limit impact on wildlife, in particular
waterfowl

No wildlife mortalities due to exposure/use of

ABM Lake

In situ pit water treatment

Wildlife barrier around ABM Lake walls

Long Term Risk

Minimize outstanding liability and risks in
post closure, and minimize the need for
long-term operations, maintenance and
monitoring in post closure

Monitoring surveillance and adaptive

management programs are executed as planned

without increasing maintenance demands

Removal of Fault Creek diversion removes long term maintenance
requirement

Engineered outlet to control outflow from ABM Lake

Safety bund around high wall
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7.2.1 Closure Measures

The ABM open pit and surrounding areas will undergo reclamation to the extent of ensuring that the pit walls
are stable and pose no danger to the general public or local wildlife. Rock safety bunds will be created around
high wall edges to prevent inadvertent access by people or wildlife. The open pit will be allowed to flood as
dewatering will cease, and equipment will be removed. Fault Creek will be redirected to the ABM open pit.
This will provide a long-term control on oxidation and metal leaching from the majority of the pit walls.

The accumulation of secondary minerals during weathering of the exposed pit walls and pit floor may result
in the presence of elevated trace element concentrations in pit water during its flooding. Water quality data
collected from the pit during its initial filling will be used to determine if lime addition is necessary to
control pH. However, acidic conditions are not anticipated due to the limited presence of acid generating pit
wall lithologies and the alkalinity provided by water sourced from Fault Creek and from groundwater. If some
limited lime addition is required, lime will be added to the pit lake to raise the pH to circumneutral levels
(target 8.0), which will also facilitate metals precipitation in the pit. Lime handling and slaking systems (if
required) will be performed using equipment associated with the water treatment plant. The slurried lime
will be trucked to the pit and pumped into the flow of Fault Creek as it enters the open pit to achieve adequate
mixing of the lime into the pit water.

Water quality modelling suggests that the ABM Lake that forms will contain elevated constituents of potential
interest (COPI) concentrations which may impact the quality of the Geona Creek and Finlayson Creek
receiving environment when the lake starts to overspill downstream. Given the expected circumneutral pH of
the ABM Lake water, there is not expected to be sufficient dissolved iron in the lake to enhance metals
removal during lime amendment by co-precipitation with iron oxyhydroxide phases. Furthermore, COPI such
as nitrite, selenium, and uranium may not be significantly sequestered following lime amendment, even if a
source of ferric iron is also supplied to the lake. Therefore, an alternative in situ treatment of the ABM Lake
will be initiated in the final few years of the lake formation to help address elevated COPI levels.

Soluble organic carbon (e.g., alcohol and molasses) will be distributed throughout the ABM Lake, either via
direct addition to the discharging Fault Creek water or via piping or water cannons, to stimulate the
development of reducing conditions. This treatment approach has been successfully implemented at
numerous pit lakes in the USA to treat the COPIs present in ABM Lake, including nitrate, nitrite, selenium and
uranium treatment in the Sweetwater pit, Wyoming (Harrington, 2002) and nitrate, nitrite, cadmium, copper,
and zinc treatment in the Anchor Hill pit, South Dakota (Harrington et al,, 2004). Organic carbon will be
injected into the ABM Lake to stimulate native microorganisms to form reducing conditions in the water
column. Enough organic carbon will be added to consume dissolved oxygen, nitrate and nitrite, and cause the
partial conversion of some dissolved sulphate to sulphide. Under such reducing conditions, elements such as
selenium and uranium are largely transformed to less soluble forms (e.g., elemental selenium and uraninite
phases). Chalcophile elements such as cadmium, zinc, copper, antimony, and lead will precipitate as poorly
soluble sulphide minerals. The insoluble phases formed will settle to the lake bottom for long term storage.
Reactive iron sulphide minerals will also form during treatment, which will help scavenge some COPIs via co-
precipitation and also act as a sacrificial anode to maintain the reduced COPIs in their stable precipitated
forms in the lake sediment.

Addition of the soluble organic carbon will occur a few years prior to any discharge from the ABM Lake.
Treatment will be initiated in late summer at a time when microbial respiration rates are highest. As reducing
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conditions develop over the subsequent months, the formation of an ice layer over the lake will help limit the
ingress of oxygen and prolong the period of time that the lake will remain reducing, thus maximizing COPI
removal.

Water quality monitoring of the ABM Lake will be used to evaluate the lake chemistry and ensure that the
concentrations of constituents which are expected to respond to in situ treatment (e.g., nitrite, zinc, cadmium,
copper, nickel, lead, antimony, selenium, and uranium) are minimized. This will include the collection of
samples at strategic depths in the water column to evaluate the development of any stratification, since the
presence of an anoxic hypolimnion (lower layer of water in a stratified lake) at depth will further assist the
preservation of the reduced COPIs in their stable precipitated forms.

An engineered spillway will be constructed to control outflow from the ABM Lake. The constructed wetland
treatment systems in Geona Creek downstream of the pit will provide both a contingency treatment for those
constituents that may not be efficiently ameliorated by in situ treatment (e.g., arsenic, nickel, uranium) and a
secondary polishing step for other COPI (e.g., zinc, lead, cadmium, selenium, and copper).

7.3 UNDERGROUND MINE WORKINGS

Section 2.1 outlines the planning approach to the development of Project closure objectives, and Sections 3.1
and 7.1 present fundamental Project closure objectives and general closure measures to meet those
objectives. Table 7-5 presents refined closure objectives specific to the underground mine workings, grouped
by value categories (e.g., physical stability and safety, environment and land use). This table also summarizes
relevant design criteria and closure measures that have been developed to achieve the objectives, and
performance criteria which will be used to define achievement of the objectives in post-closure monitoring.
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Table 7-5: Underground Mine Workings Closure Summary (Active Closure and Transition Periods only)

Value

Specific Closure Objective

Closure Performance Criteria

Closure Design Criteria/Closure Measures

Physical Stability and Safety

Reclamation of mine openings and closure
implementation avoids or minimizes adverse
health and safety effects on the public,
workers and wildlife

e No injuries or casualties as a result of interaction

with closed mine workings

All underground working accesses are in the ABM open pit boundaries
Portal entrances will be backfilled to prevent access while the workings
are flooded

Portals and workings will be flooded and under the final ABM Lake
elevation in Post-Closure period

Environment

and Land Use

No active water treatment required to
maintain chemical stability or environmental
compliance

Seepage from underground workings to ABM Lake
do not contribute to requirements for active water
treatment in Post-Closure period

Any seepage from underground workings will be captured and treated
in the ABM Lake, or the load will be treated in secondary wetland
treatment with ABM Lake water that spills

Long Term Risk

Minimize the need for long-term operations,
maintenance and monitoring after reclamation
activities are complete

No long term maintenance required for
underground workings or openings

Portals sealed with waste rock to prevent access during active
closure/transition period
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7.3.1 Closure Measures

During the active closure period, or even prior to the completion of active surface mining, underground
mining equipment and infrastructure will be removed, including de-watering equipment. The portal
entrances will be closed and secured to prevent access to the portals and underground workings as they
slowly flood during the active and transition closure periods.

7.4 STORAGE FACILITIES FOR WASTE ROCK AND TAILINGS
7.4.1 Ground Conditions

The physical stability of the Storage Facilities for both operation and closure are evaluated and described in
the engineering design reports, Kudz Ze Kayah Pre-Feasibility Study - Class A Storage Facility Assessment
(KP,2017a) and Kudz Ze Kayah Pre-Feasibility Study - Design of Class B and Class Storage Facilities and
Overburden Stockpile (KP, 2017b).

7.4.2 Class A Storage Facility

The alternatives assessment undertaken to review, evaluate, and select a preferred waste rock and tailings
management strategy (Section 2.4) determined that a filtered tailings/waste rock facility located on the
hillside to the west of Geona Creek in the Project Area was the preferred candidate. This Class A Storage
Facility is designed to contain both filtered tailings and Class A waste rock (strongly potentially acid
generating). Commingling of filtered tailings with the waste rock will increase the stability of the Class A
Storage Facility compared to tailings deposition in isolation. The rock and tailings will be mixed together
prior to placement as much as is feasible with the intent of minimizing voids where acid generation can
occur. Furthermore, the higher neutralization potential of the tailings relative to the strongly potentially acid
generating Class A waste rock will serve to buffer acid generation over the short term.

The Class A Storage Facility is on the western Geona Creek valley slope, with the majority of the Storage
Facility slope facing northeast. The facility will have an overall grade of 4H:1V with a crest elevation at 1,495
masl. The key Class A Storage Facility specifications are provided in Table 7-6. The cover will be installed
progressively during operations once the appropriate volume of waste has been stored in the facility as per
the mine plan. Details on the revegetation plan for this facility are presented in Section 7.1.

Table 7-6: Class A Storage Facility Physical Specifications

Parameter Class A Storage Facility
Elevation 1,400 masl to 1,495 masl
Aspect Northeast

Final Surface Area (m?) 741,860

Overall Slope 4H:1V

Bench Height n/a

Storage Capacity 15 Mm?3
Estimated Waste Volume 15 Mm?3
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The final configuration and construction details of the facility are discussed in Section 5.1.1.

Section 2.1 outlines the planning approach to the development of Project closure objectives, and Sections 3.1
and 7.1 present the Project closure objectives and closure measures to meet those objectives. Table 7-7
presents refined closure objectives specific to the Class A Storage Facility, grouped by value categories (e.g.,
physical stability and safety, environment and land use). This table also summarizes relevant design criteria
and closure measures that have been developed to achieve the objectives, and performance criteria which
will be used to define achievement of the objectives in post-closure monitoring.

BMC-15-02-2970_037_CoNCepTUAL RCP_RevD_170217_CLEAN 72



o) B@C

CONCEPTUAL RECLAMATION AND CLOSURE PLAN
Kubz Ze KAYAH PROJECT
BMC MINERALS (No.1) Ltd.

AEG MINERALS FEBRUARY 2017
Table 7-7: Class A Storage Facility Closure Summary
Values Specific Closure Objective Closure Performance Criteria Closure Design Criteria/Closure Measures
Physical Stability and e Ensure Iong-'term physical stability to minimize erosion, subsidence e No signs of gully erosion or slope creep Facility constructed at maximum 4H:1V overall slope
Safety and slope failure e Geotechnical monitoring program does not return unacceptable Buttress constructed at maximum 3H:1V overall slope
levels of slope movement - . L .
Three-layer cover: Very low permeability layer with a minimum of 3.0 m Class C material
and 0.3 m growth media
Buttress constructed at toe of facility with Class C material
Progressive reclamation will limit waste surface area exposed to erosional forces, and
will establish erosion control (revegetation) on reclaimed surfaces
Revegetation prescription and methods consider ecosystem unit and cover material
properties to minimize erosion/slope failure potential
e Able to withstand severe climatic and seismic events e No failure of facility due to severe climatic or seismic event Facility located on stable foundation — stripped to bedrock and till foundation
Minimum Factor of Safety (FOS): Static 1.5, seismic <1; current design FOS are
Static:1.55, Seismic: 1.01 (KP, 2017a)
Buttress constructed at toe of facility with Class C material
Engineered low permeability cover system and revegetation
Environment and Land o Seepage volumes from the facility are minimized e Cover system performance of 98% reduction in infiltration. Encapsulation of materials provided by low permeability till foundation and very low
Use e Seepage quantity will be at or below predicted volumes permeability cover system
(approximately 2,404 m3/year) Progressive reclamation minimizes infiltration
Cover system performance of 98% reduction in infiltration
e Ensure long-term chemical stability such that runoff and seepage e Seepage quality will be at or below predicted contaminant
quality is acceptable, without long-term reliance on active water concentrations Encapsulation of materials provided by low permeability till foundation and a very low
treatment permeability cover system
Active water treatment systems maintained until performance objectives achieved
Passive treatment systems to yield water quality acceptable for discharge in long term
e Restored capability for use by wildlife and traditional aboriginal use, o The following ecosystem attribute variables are similar to
and conditions are typical of surrounding area control sites:
e Diversity — Richness and abundance of different functional . i o . o .
groups Facility design maintains natural slopes, aspect and elevations, similar to surrounding
e Vegetation structure — cover and biomass area . ) . ) e )
. . o . Revegetation planned and executed in consideration of pre-existing vegetation
e Ecological processes — nutrient availability and seedling . . » . o
. communities and final facility features (elevation, slope, aspect) to maximize
density revegetation success and use by wildlife
e Monitoring transects indicate signs of use by wildlife (e.g.,
sightings, browse, scat, burrows, trails) similar to control sites
Long Term Risk e Minimize outstanding liability and risks in post closure, and minimize e Monitoring surveillance and adaptive management programs Facility constructed at maximum 4H:1V overall slope
the need for long-term operations, maintenance and monitoring in are executed as planned without increasing maintenance .
Buttress constructed at maximum 3H:1V overall slope
post closure demands Engineered cover with a minimum 3.0 m Class C material and 0.3 m growth media
Facility is designed for closure, minimal re-grading required at closure.
Progressive reclamation minimizes reclamation work required at end of operations
Design/location on stable foundation minimizes long term risk associated with
subsidence
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7.4.2.1 Closure Measures

The Class A Storage Facility contains strongly potentially acid generating waste rock and filtered flotation
tailings, both of which have potential for ARD/ML generation. Industry experience in waste rock closure has
shown that some form of multi-layer cover system is required to achieve this level of infiltration reduction.
This would include a very low permeability layer, such as a geosynthetic liner material (e.g., HDPE), a
geosynthetic clay liner (GCL), or a highly modified soil layer that achieve the same reduction in net
percolation as the liners. The term “liner” has increasingly been used in the industry to describe the material
which, in this case, is used as part of a cover system. As such, a three-layer cover system is recommended that
includes a very low permeability layer. This cover system is described in greater detail in Appendix A.

The main components of the conceptual design of the Class A Storage Facility closure cover are:

e A three-layer cover system will be placed on the surface of the facility (2% grade) and the
slopes (4H:1V). The very low permeability layer will be keyed into the bedding layer beneath
the tailings and waste rock. This cover will comprise:

o A surface layer of 0.3 m growth media from local topsoil and overburden to support
revegetation, which will be graded at surface to blend with the natural topography;

o A minimum of 3.0 m of Class C waste rock as a frost protection layer intending to
prevent erosion or damage to the very low permeability layer as well as ensuring
physical stability of the final slope; and,

o Avery low permeability layer with approximately 0.2 m of local till on both sides to
serve as a bedding and a protective layer to prevent damage to the liner.

A constructed French drain at the toe will collect drainage during operation and active reclamation, until the
cover is established to limit flux through the Storage Facility. Following closure, the non-contact water (run-
off from the cover) will be directed away from the cover.

A summary of the conceptual cover designs, as well as material types and associated estimated borrow
material volumes is provided in Table 7-8.

Table 7-8: Class A Storage Facility Conceptual Cover Specifications

Cover Layer Material Type Thickness (m) Approx. Volume (m3)
Growth Media Topsoil/Overburden Blend 0.3 222,600
Frost Protection Class C Waste Rock 3.0 2,448,200
Very low permeability layer TBD Dependant on material selected Dependant on material selected
Bedding Layer around liner Overburden (surrounding liner) 0.4 313,200

Based on the Waste Rock Management Plan (Ch. 4 of the Project Proposal) and the water balance calculations
(KP, 2016) (including the loading balance), the required cover performance must achieve at least 98%
reduction in net percolation. The expected long term net percolation for this conceptual cover design, based
on the site characterization information, ranges from 0.5% to 2% net percolation. Figure 7-4 shows the Class
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A Storage Facility Cover Schematic along with the seasonal mechanisms and cover water balance. To achieve
net percolation performance of this cover system in the long term regular monitoring and maintenance must
be conducted on the cover. Any contact water with the Class A material will remain separate from the clean
surface run-off and be pumped to the Class A Storage Facility Collection Pond and treated at the water
treatment plant during active reclamation and until cover performance has been achieved. The cover will be
installed progressively during operations once the appropriate volume of waste has been stored in the facility
as per the mine plan. Details on the revegetation plan for this facility are presented in Section 7.1.
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7.4.3 Class B Storage Facility
The Class B Storage Facility is also on the western Geona Creek valley slope, with the majority of the waste

rock slope facing east. The facility will have an overall grade of 3H:1V with a crest elevation at 1,565 masl. The
key Class B Storage Facility specifications are provided in Table 7-9.

Table 7-9: Class B Storage Facility Physical Specifications

Parameter Class B Storage Facility
Elevation 1,425 to 1,565 masl
Aspect East

Final Surface Area (m?) 700,478
Overall Slope 3H:1V

Bench Height 15m

Storage Capacity 25 Mm3
Estimated Waste Volume 24 Mm?3

Section 2.1 outlines the planning approach to the development of Project closure objectives, and Sections 3.1
and 7.1 present the Project closure objectives and closure measures to meet those objectives. Table 7-10
presents refined closure objectives specific to the Class B Storage Facility, grouped by value categories (e.g.,
physical stability and safety, environment and land use). This table also summarizes relevant design criteria
and closure measures that have been developed to achieve the objectives, and performance criteria which
will be used to define achievement of the objectives in post-closure monitoring.
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Table 7-10: Class B Storage Facility Closure Summary
Values Specific Closure Objective Closure Performance Criteria Closure Design Criteria/Closure Measures
Physical Stability and | ¢ Ensure long-term physical stability to minimize erosion, | ® No signs of gully erosion or slope creep Facility constructed at max 3H:1V overall slope
Safety subsidence and slope failure e Geotechnical monitoring program does not return unacceptable Facility faces constructed with benches, individual slope faces max 2.5H:1V
levels of slope movement Enhanced store-and-release type cover: 1.0 of compacted till, with a minimum of 3.0 m Class C material and 0.3 m
growth media
Progressive reclamation will limit waste surface area exposed to erosional forces, and will establish erosion control
(revegetation) on reclaimed surfaces
Revegetation prescription and methods consider ecosystem unit and cover material properties to minimize erosion
o Able to withstand severe climactic and seismic events No significant failure of facility Facility located on stable foundation — stripped to bedrock and till foundation
Minimum Factor of Safety (FOS): Static 1.5, Seismic 1.1; current design FOS are Static:2.3, Seismic: 1.6 (KP, 2016a)
Low permeability cover system and revegetation
e Seepage volumes from the facility are minimized Cover system performance of 75% reduction in infiltration. Low permeability till foundation
Environment and . . ) L . o
Seepage quantity will be at or below predicted volumes Facility covered with Enhanced store-and-release type cover system
Land Use (28,370 m*/year) Progressive reclamation minimizes infiltration
Cover system performance of 75% reduction in infiltration
e Ensure long-term chemical stability such that runoff Seepage quality will be at or below predicted concentrations Low permeability till foundation
and seepage quality meets water quality criteria, Facility covered with low permeability cover system
without long-term reliance on active water treatment Active water treatment systems maintained until performance objectives achieved
Passive treatment systems to yield water quality acceptable for discharge in long term
o Restored capability for use by wildlife and traditional The following ecosystem attribute variables are similar to control Facility design maintains natural slopes, aspect and elevations, similar to surrounding area
aboriginal use, and conditions are typical of sites: Revegetation planned and executed in consideration of pre-existing vegetation communities and final facility
surrounding area o Diversity — Richness and abundance of different functional features (elevation, slope, aspect) to maximize revegetation success and use by wildlife
groups
e Vegetation structure — cover and biomass
e Ecological processes — nutrient availability and seedling
density
Monitoring transects indicate signs of use by wildlife (e.g.,
sightings, browse, scat, burrows, trails) similar to control sites
Long Term Risk ® Minimize outstanding liability and risks in post closure, Monitoring surveillance and adaptive management programs are Facility constructed at max 3H:1V overall slope
and minimize the need for long-term operations, executed as planned without increasing maintenance demands Facility faces constructed with benches, individual slope faces max 2.5H:1V
maintenance and monitoring in post closure Facility covered with 1m compacted glacial till and 3 m Class C material
Facility is designed for closure, minimal re-grading required at closure.
Progressive reclamation minimizes reclamation work required at end of operations
Design/location on stable foundation minimizes long term risk associated with subsidence
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7.4.3.1 Closure Measures

The Class B Storage Facility contains weakly potentially acid generating material (WPAG), as such it will
require a low permeability cover. The main components of the Class B Storage Facility conceptual cover are:

e An “enhanced store-and-release” type cover system will be placed on the surface of the
facility (2% grade) and the slopes (3H:1V). This cover will comprise:

o A surface layer of 0.3 m growth media from local topsoil and overburden to support
revegetation, which will be graded at surface to blend with the natural topography;

o A minimum of 3.0 m of Class C waste rock to as a frost protection layer intending to
prevent erosion or damage to the compacted till layer as well as ensuring physical
stability of the final slope; and

o A 1.0 m layer of compacted till directly on the Class B waste rock to minimize net
percolation. The compacted till cover will be keyed into the foundation layer
beneath the waste rock.

A constructed French drain built into the foundation will collect drainage during operation and active
reclamation, until the cover is established to limit water flux through the waste rock. Following closure, the
cover will shed surface water to the environment once monitoring demonstrates it is acceptable for
discharge.

A summary of the conceptual cover designs, as well as material types and associated estimated borrow
material volumes is provided in Table 7-11. This cover system is described in greater detail in Appendix A.

Table 7-11: Class B Storage Facility Conceptual Cover Specif