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EQS Effluent Quality Standards
ERCB Alberta Energy Resources Conservation Board
FAA Fisheries Act Authorization
FCH Finlayson Caribou Herd
FHCP Fish Habitat Compensation Plan
FIFO Fly-in, Fly-out
FMEA Failure Modes Effects Analyses
FOP Fisheries Offsetting Plan
GHG Greenhouse Gas Emissions

Vil
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Acronym Definition
GIS Geographical Information System
GPS Global Positioning System
GSI Geological Strength Index
HDPE High Density Polyethylene
HPW Government of the Yukon Highways and Public Works
HRIA Heritage Resource Impact Assessment
HRMP Heritage Resource Management Plan
HSERP Health, Safety and Emergency Response Plan
HSI Habitat Suitability Index
IMO International Maritime Organization
INAC Indigenous and Northern Affairs Canada
[IUCN International Union for Conservation of Nature
KZK Kudz Ze Kayah
LFN Liard First Nation
LMB Land Management Branch.
LNG Liquified Natural Gas
LSA Local Study Area
LWMP Lower Water Management Pond
MMER Metal Mining Effluent Regulations
MOE Ministry of Environment
MPERG Mining and Petroleum Environmental Research Group
MPBX Multipoint Borehole Extensometers
MRB Mineral Resources Branch
NAG Net Acid Generation
NIR National Inventory Report
NP Neutralization Potential
NRCS Natural Resources Conservation Services
OEM Original Equipment Manufacturer
ORP Oxidation Reduction Potential
PAG Potentially Acid Generating
PEM Predictive Ecosystem Map
PET Potential Evapotranspiration
PFS Pre-feasibility Study
PQRA Preliminary Quantitative Risk Assessment
PWQO Preliminary Water Quality Objective
QML Quartz Mining Licence
RCH Robert Campbell Highway

RCP

Reclamation and Closure Plan

Vil
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Acronym Definition
RISC Resources Inventory Standards Committee
RMR Rock Mass Rating
RQD Rock Quality Designation
RRDC Ross River Dena Council
RSA Regional Study Area
SARA Species at Risk Act
SEPA Socio-economic Participation Agreement
SSE Senior Site Executive
SSWQO Site-Specific Water Quality Objective
SWMP Surface Water Management Plan
TEM Terrestrial Ecosystem Map
TOC Total Organic Carbon
TPM Total Particulate Matter
TSP Total Suspended Particles
TSS Total Suspended Solids
USGS United States Geological Survey
UTM Universal Transverse Mercator
VEC Valued Ecosystem Component
vVoC Volatile Organic Compounds
WKA Wildlife Key Areas
WMP Water Management Plan
WPP Wildlife Protection Plan
WwQO Water Quality Objectives
WSC Regional Water Survey of Canada
WSF Waste Rock Storage Facility
WTP Water Treatment Plant
WUL Water Use Licence
YG Yukon Government
YAAQS Yukon Ambient Air Quality Standards
YBGO Yukon Big Game Outfitters
YCDC Yukon Conservation Data Centre
YESAA Yukon Environmental and Socio-economic Assessment Act
YESAB Yukon Environmental and Socio-economic Assessment Board

20l
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1 INTRODUCTION

BMC Minerals (No.1) Ltd (BMC) has submitted the Kudz Ze Kayah Project Proposal to the Yukon
Environmental and Socio-economic Assessment Board (YESAB) for adequacy review.

In order for YESAB to determine the adequacy of the Proposal, they have requested further
information and clarification regarding certain aspects of the Proposal (YESAB, 2017a).
Subsequently, BMC submitted the requested supplementary information (BMC, 2017) (referred
herein as the Initial Response Report). YESAB reviewed the supplementary information proved by
BMC in the Initial Response Report and determined that additional information is required for a
number of the information requests (IRs) (YESAB, 2017b). This Response Report provides the
additional information requested by YESAB.

For clarity and ease of understanding BMC have listed the initial IRs and corresponding responses
from the Initial Response Report (in black text) followed by the corresponding IR number two and
BMC'’s response (in blue text). The requests and responses follow the same numbering adopted by
YESAB which follow the headings as the chapters in the Project Proposal.

The responses to IR number two are based on:
e YESAB (2017b);

e Technical meetings held between BMC and our consultants and YESAB and their consultants
with a focus on the following subject matters: mine engineering, water management, wildlife
and socio-economics; and

e Additional clarifications provided by YESAB (via email) as follow-up to the technical meetings
for the following subject matters: permafrost mapping, water management and wildlife.

The YESAB Executive Committee has also identified information that does not require a response
from BMC Minerals for the purposes of the adequacy review (YESAB, 2017a). BMC will endeavour to
review this information during the Seeking Views and Information Stage.
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2 FIRST NATIONS AND COMMUNITY CONSULTATION

No information required.




KuDz ZE KAYAH PROJECT

B c RESPONSE #2 TO YESAB EXecUTIVE COMMITTEE ADEQUACY REVIEW OF KZK PROJECT PROPOSAL
BMC Minerals (No.1) Ltd.
MINERALS NoOVEMBER 2017

3 PROJECT LOCATION

No information required.
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4  PROJECT DESCRIPTION
4.1 WASTE RocK

YESAB IsSUE (WITH NO CORRESPONDING INITIAL REQUEST)

The tables provide a summary of sample numbers relative to geodomain, anticipated waste tonnage,
and static test types / numbers. It is not clear that these tables incorporate KZK Formation (host to
significant Volcanogenic Massive Sulphide (VMS) mineralization) geodomains since the rock codes vary
from those presented on page 5 describing KZK geology and geodomains.

R2-1

Clarify if KZK Formation rocks are represented in Tables 4-1 and 4-2 and/or the apparent
discrepancy in geodomain rock coding between these tables and the text description on page 5.

There is no discrepancy; this is simply a question of the level of detail used in the rock description.
The text on page 5 describes the three main stratigraphic components and the major rock units
within those packages. These are further subdivided into "geodomains", which are based on
lithology and major mineral abundance, as described in Table 2-1 of Appendix D-5 (ARD/ML
report) of the Project Proposal. This hierarchical classification is summarized in Table 4-1.

Tables 4-1 and 4-2 [of Appendix D-5 (ARD/ML report) of the Project Proposal] indicate the relative
abundance of each geodomain within the ABM pit and the number of samples of each geodomain that
were subjected to static testing.
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Table 4-1: Main Stratigraphic Components, Lithologies, and Geodomains of Rock in the ABM Pit Area

Rock Classification
Hierarchy

Description

Three main Stratigraphic
Units on KZK Property

The KZK formation felsic volcanic package that hosts the significant VMS mineralization

The overlying upper sedimentary and mafic volcanic sequence (or Wind Lake formation)

The underlying lower sedimentary sequence.

Major Lithologies

RHYv - Felsic tuff

RHYc - Coherent felsic flows/intrusives

RHYi - Feldspar-quartz porphyry intrusive

MDS - Mudstone

MAFi - Undifferentiated mafic volcanic

Geodomains

AK RHYc — Moderate-strong ankeritic (AK) coherent (c) rhyolite (RHY)

AK RHYv — Moderate-strong ankeritic (AK) volcaniclastic (v) rhyolite (RHY)

CA CL MAF - Calcite (CA)-chlorite (CL) mafic (MAF) intrusive

CARB MDS/RHY — Felsic volcanic rock (coherent and volcaniclastic) with carbonaceous
(CARB) material and associated with thin mudstone (MDS) intervals. Generally, with
disseminated pyrite and muscovite, locally minor ankerite.

MDS — Upper, thick mudstone (MDS) package

MU PY RHY — Moderate-strong muscovite (MU)-altered rhyolite (RHY) with disseminated
pyrite (PY)

PY AK RHYc — Moderate-strong ankeritic (AK) coherent (c) rhyolite with disseminated
pyrite (PY)

PY AK RHYv — Moderate-strong ankeritic (AK) volcaniclastic rhyolite (RHY) with
disseminated pyrite (PY)

PY CL RHY — Chloritic (CL) rhyolite coherent and volcaniclastic rhyolite (RHY) with
disseminated pyrite (PY)

RHYi — Hard, siliceous, fine-grained felsic intrusive (i) typically with 2-3% disseminated
pyrite

YESAB IssUE (WITH NO CORRESPONDING INITIAL REQUEST)

It is not clear whether samples listed for Krakatoa Zone in Tables 4-1 and 4-2 are exclusive to the
Krakatoa open pit development or also include samples from underground development.

R2-2

Clarify the representation of Krakatoa underground samples by geodomain and expected waste

tonnages.
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The waste rock tonnage and associated geodomain composition for the Krakatoa underground
development is shown below in Table 4-2. Approximately 373 kilotonnes (kt) of waste rock are
anticipated to be produced from the Krakatoa underground operation, which is approximately 2% of
the c. 17 million tonnes (Mt) of waste rock expected to be excavated from the Krakatoa Zone within
the ABM open pit (Table 4-3). The underground and open pit components of the Krakatoa Zone share
the same geology, therefore samples collected from the open pit area of the Krakatoa Zone (and
indeed the ABM Zone) for geochemical testing adequately describes the acid rock drainage and metal
leaching characteristics of waste rock extracted from the Krakatoa underground development.

Note that Tables 4-1 and 4-2 are reproduced from the KZK prefeasibility study and are consistent
with what was presented in the Project Proposal, but have more detail than was initially presented
in the Project Proposal.

Table 4-2: Geodomain Distribution and Tonnage for the Krakatoa Underground Development

Geodomain Krakatoa Krakatoa
Underground Waste | Underground Waste

Tonnage *® %

PY AK RHYv 302,913 81%

PY CL RHY 12,261 3%

MU PY RHY 3,196 1%

RHYi 6,965 2%

CA CL MAF 47,712 13%

Total 373,047 100%

@ Based on prefeasibility study underground mine schedule
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Table 4-3: Number of Rock Samples by Geodomain Relative to Sample Set, Zone and Anticipated Open Pit Waste Tonnage

Sample Set by Year Sample Set by Zone Anticipated Waste Tonnage ?
%
Sample 1994 ABM % ABM Krakatoa | Krakatoa ABM Krakatoa Total Waste
(Historic | 2015 | Total Zone ABM Zone (t) Krakatoa Zone (t)
i Zone Zone Zone (%) (%) Tonnage (t)
Cominco) Samples
Samples
AK RHYc 0 6 6 6 1% 0 - 1,282,000 1% - 0% 1,282,000
AK RHYv 52 42 94 88 17% 6 11% 29,800,000 28% 40,000 0% 29,841,000
PY AK RHYc 14 24 38 38 7% 0 - 9,562,000 9% - 0% 9,562,000
PY AK RHYv 67 76 143 132 25% 11 20% 25,189,000 24% 8,538,000 50% 33,727,000
CARB MDS/RHY 46 40 86 83 16% 3 5% 9,877,000 10% 31,000 0.2% 9,908,000
MU PY RHY 20 36 56 47 9% 9 16% 9,964,000 9% 2,397,000 14% 12,361,000
PY CL RHY 26 15 41 41 8% 0 - 4,322,000 4% - 0% 4,322,000
CA CL MAF 16 37 53 39 7% 14 25% 5,175,000 5% 3,347,000 21% 8,522,000
MDS 2 36 38 38 7% 0 - 11,551,000 11% - 0% 11,551,000
RHYi 0 12 12 0 - 12 22% - 0% 2,634,000 14% 2,634,000
Total 243 324 567 512 100% 55 100% 106,722,000 100% 16,987,000 100% 123,709,000

2 Based on an estimate of waste rock tonnages produced from the ABM open pit. Tonnages are rounded to the nearest thousand tonnes. The relative abundance calculation
excludes estimated tonnage of massive sulphide unit.
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4.2 TAILINGS TECHNOLOGY

YESAB ISSUE

A thorough options assessment is a critical component of project planning and MRB (Mineral Resources
Branch) would have expected the proponent to have conducted an assessment not only on the waste
disposal locations but also on management methods and facility risks for all stages of the project. This
options assessment needs to rigorously assess all feasible options and must describe the rationale for
the selected option in a transparent manner.

In light of the long-term liability of the waste management facilities, particularly the Class A Facility,
after closure to Yukon, it is imperative that all reasonable options for waste management are examined.
These options need to be examined, not just in the light of the operational and near post closure period,
but in the light of the benefits and costs over the long term. MRB strongly suggests that the proponent
conduct a thorough options analysis coupled with a multiple accounts analysis, and a comprehensive
risk assessment, which considers different mechanisms for disposal of mine waste.

R278

“Provide a risk assessment for mine waste management facilities including a failure modes
effects analysis.”

Failure Modes Effects Analyses (FMEA) are useful tools for evaluating a proposed system or
structure, identifying possible failures in design, and ranking the hazards associated with those
failures. The risk register can then be utilized to prioritize and guide risk mitigation measures, and
to track the ‘running risk’ that the Project poses to a range of identified values.

Given the Project focus on designing for closure, the FMEA process has been identified in the
Conceptual Closure and Reclamation Plan (Section 7.12.1, February 2017, Appendix H of the Project
Proposal), and BMC is committed to utilizing this planning tool to advance the design and closure
measure aspects of the waste management facilities. This will be undertaken to support the
advancement and refinement of the facility design, and will be a component of the more detailed
Reclamation and Closure Plan that will be developed in accordance with YG's 2013 Guidance
Document: Reclamation and Closure Planning for Quartz Mining Projects guide by Yukon Government
and the Yukon Water Board.

YEesAB ISSUE WITH BMC’s RESPONSE TO R278

A project risk assessment with an FMEA will demonstrate that a systematic review of the mine
development has considered potential hazards and assessed the risk to the development, health and
safety and the environment. At this level of development, the assessment and FMEA will be high level but
will examine the more significant risks with the most potential for harm. YESAB require evidence that
the systematic review has occurred and that the primary hazards have been identified, classified and
appropriate mitigations assigned.
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R2-3

Insufficient Response: Provide a risk assessment for mine waste management facilities
including a failure modes effects analysis.

Arisk assessment is recommended at this stage of the project for mine waste management which
can be further optimized and revised at the detailed design stage. The assessment can provide
an understanding of the key risks in the current plan and how they can impact the success of the
plan.

A Failure Modes Effects Assessment (FMEA) for the Class A Storage Facility has been conducted for
the Project, and has been included as Appendix R2-A of this Response Report. Risks were identified,
numbered and defined by attributes including phase of design, description, and consequence
category. Each risk was given a likelihood and consequence ratings. The following components of the
facility were assessed:

e The Class A Storage Facility (including cover, liner, constructability, etc.)
e Non-contact diversion ditch upslope of facility;

e Contact diversion ditches downslope of facility;

e (lass A Storage Facility Collection Pond; and

e Buttress.

Each of the components was assessed for Construction, Operations and Closure phases. Multiple
consequence types were also considered for each potential failure; for example; failure of a ditch may
result in downstream environmental impacts as well as consequence costs for remediation, thus, both
were evaluated.

Key defensive measures already considered in the proposed mine plan were identified where
appropriate to provide context for the selected likelihood and consequence. Examples of key
defensive measures include design criteria and management plans.

All assessed risks fell within the “Low” to “Very Low” categories (Appendix R2-A).

On September 14, 2017 BMC representatives met with YESAB representatives at the YESAB head
office in Whitehorse and their consultant (SNC Lavalin) to clarify what additional Project components
were required for the FMEA. The clarification provided indicated that the primary interest for the
FMEA was not specific to waste management, rather the interest was regarding site wide risks from
an operational and health and safety perspective, and that BMC had considered the mitigation
measures or alternatives. Subsequent to this meeting BMC, has developed a Risk Register (Appendix
R2-B). The risk register includes all aspects of the proposed operation, including open pit and
underground mining, processing, tailings and waste, infrastructure and transportation. Similar to
that of the FMEA for the Class A Storage Facility, key defensive measures that have been included in
planning of the operation were identified to provide context for the selected likelihood and
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consequence. Risks were assessed to range between “Very Low” and “Medium”, as detailed in
Appendix R2-B.

[t should be noted that the FMEA for the Class A Storage Facility and the Risk Register were prepared
at the request of YESAB, and will be updated and refined during the detailed Project design/planning
including during the development of the detailed reclamation and closure plan (as described in
response to R278, above).

YESAB ISSUE

Chapter 4, Section 4.16.2 (page 4-148) states, “..as this has been successfully implemented at a number
of mines already, BMC does not believe that the required operational practices will be unreasonable to
implement and maintain”. Filtration technology is widely used in arid environments, where water
recycling is critical, and also for places with difficult foundation conditions for the tailings storage
facility design. There are particular challenges to implement this technology in a northern climate; the
Proponent referenced Greens Creek Mine in Alaska, often referred as a successful dry stacking facility in
a northern climate; however, it took many years of operation and learning to develop feasible
operational practices at Greens Creek Mine.

R21

“Describe if and how the tailings management plan has incorporated operational learnings and
best practices from similar facilities and operations such as Greens Creek Mine, Alaska.”

Dry stack tailings technology has evolved significantly around the world over the last 30 years and it
is now used in locations that range from dry, hot arid climates to northern (and southern) cold
climates. It is not reasonable to request, nor is it feasible to attempt to summarise the 30 years of
advances in knowledge into a response document of this type. However, BMC recognises that it took
Greens Creek Mine years of operation and learning to optimise the operational practices of the
filtered tailings facility on Admiralty Island. There has been a similar learning curve at the Pogo Mine
in Central Alaska. Despite the operational challenges at the commencement of the above two mines,
the operational practices at the respective dry stack facilities were feasible. The fact that Greens
Creek continues to be successfully operated within the Admiralty Island National Monument is a
testament to the fact that a dry stack tailings facility in a cold climate is not only feasible but can be
operated successfully in an environmentally sensitive area for decades.

There are lessons to be learned from both operations and these will be included in the Tailings
Management Plan as it is further developed for the QML Application. There is likely to be a period of
optimisation of operational practices at the Kudz Ze Kayah Project. The timeline for the optimisation
will be dependent upon local climatic and operational conditions; however, it will be lessened due to
operational lessons learnt from similar operations.

The Tailings Management Plan is conceptual at this stage; however, as the Project progresses, and
more operational data becomes available it will be developed for inclusion in the Mill Development
and Operations Plan required for approval of a Quartz Mining Licence by the Department of Energy,
Mines and Resources.

10
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Note that BMC has engaged Knight Piesold, an internationally recognised specialist is this field to
advise us on the tailings management designs and operations. In providing their specialist advice,
Knight Piesold has incorporated both their personal and published experiences from many mines
including Greens Creek.

R22

“What mitigation strategies or alternatives have been considered in the event that the operation
of the KZK mine cannot consistently meet design output?”

It is unclear what design outputs are being referenced. On the assumption, from context, that the
reference is to the efficiency and effectiveness of the filtration technology, then all testing to date
indicates that target outputs are achievable. In the event of the design outputs being consistently
unmet then the Mill Development and Operations Plan will be adjusted accordingly and if necessary
modifications made to the thickening and filtration circuits. This is normal practise in the
commissioning process for new mines.

YESAB Issue WiTH BMC’s RESPONSE TO R21 AND R22

Chapter 4, Section 4.16.2 (page 4-148) states, “...as this has been successfully implemented at a number
of mines already, BMC does not believe that the required operational practices will be unreasonable to
implement and maintain”. Filtration technology is widely used in arid environments, where water
recycling is critical, and also for places with difficult foundation conditions for the tailings storage
facility design. There are particular challenges to implement this technology in a northern climate; the
Proponent referenced Greens Creek Mine in Alaska, often referred as a successful dry stacking facility in
a northern climate; however, it took many years of operation and learning to develop feasible
operational practices at Greens Creek Mine.

Insufficient response: The Proponent provides a conceptual response on how there are lessons learned
and knowledge gained from the Greens Creek and Pogo Mine operations; however, there is no detail on
the elements of tailings management and environmental mitigation that will be incorporated as a part
of this project and why these elements may have been chosen.

Insufficient response: The expectation of the proponent is not to “summarize 30 years of advances in
knowledge” in the areas of filter tailings management. Rather it was to understand what realistic steps
and approaches had been planned to incorporate some of the learning. This could include engaging
internationally recognized experts on filter tailings management (this is already done by the
proponent), set up a framework of communications with one or more successful mines (such as Greens
Creek) to share knowledge and learning, carry out study/test plots to identify project specific
operational challenges and develop mitigations options, etc.

The Proponent speaks to plans that are not filed as a part of the application, further underlining the
need for EA reviewers to review said plans in order to satisfy the intent of the information request.

11
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R2-4

Provide the conceptual tailings management plan and demonstrate how it has addressed issues
that have arisen at other mine sites (e.g., Greens Greek and Pogo Mine.)

The management of the combined storage of filtered tailings and Class A waste rock in the Class A
Storage Facility is an integral part of the Project and as such will be adapted through all steps of the
design process and will continue to evolve during construction and operations as more practical and
site-specific experience becomes available.

The Class A facility will store approximately 11.6 Mt of Class A waste rock and approximately 15.1
Mt of filtered tailings which gives an estimated volumetric tailings to waste ratio of 5:4 (using dry
bulk densities of 2.1t/m3 and 2.0 t/m3 respectively) for the entire facility. Initial proctor testing of
the tailings has provided an optimum water content of 14.9%.

Preliminary steps for the detailed design process has included;

e using consultants with specialised expertise in the area of filtered tailings storage design;
and

e additional test work on samples of the tailings material and modelling of the Class A waste
rock to obtain parameters for design.

BMC is committed to a program of ongoing communication and sharing of information with existing
successful operations. This communication and sharing has already begun with operators of the
Greens Creek mine in Alaska. BMC technical directors and senior management have visited Greens
Creek mine and have met with its site management to learn more about the specific design and the
operational aspects of both their processing plant (including the tailings thickeners and filters) and
their dry stack facility and how they have adapted their initial plan(s) based on site experience. Such
communication is expected to be ongoing through all construction and operational phases, and
where applicable this knowledge has been incorporated into the BMC KZK Project Proposal.

BMC has, and will continue to incorporate the information gained from the ongoing technical
exchanges into the design work to generate a feasible operating plan which can be subsequently
optimized. The pre-operations tailings management plan, while important, will need to be
reinforced, and perhaps adapted, by trials of the proposed methods of deposition of the waste that
will occur during the commissioning phase of the process plant and storage facility. The trials will
take place within the prosed storage facility in areas that will not alter the overall geotechnical or
geochemical stability of the facility but will be designed to emulate real operating conditions. From
these trials fine tuning of the required inputs of filtered tailings and Class A material will be
developed as well as the required transport and handling of these materials. This plan will be used
as operations are commenced, with continual monitoring and adapted as required, as operations
continue.

12
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Management Objectives

BMC will plan, design, construct, operate, monitor, and will eventually close the Class A Storage
Facility with the intent of meeting the following management objectives:

Safely receive approved waste material within the designed Class A Storage Facility capacity
constraints during the operational period of the mine.

Contain within the Class A Storage Facility all materials received so that there is no
environmental impact from the operation of the Facility.

Minimize water from entering the Class A Storage Facility from up gradient sources.
Maintain water management system components as designed. Control surface water, ground
water, and interior facility waters in order to prevent offsite water quality impacts.
Minimize fugitive dust impacts from the Class A Storage Facility operations to surrounding
land.

Maintain Class A Facility geotechnical stability (short-term and long-term).

Progressively reclaim the Class A Storage Facility so that early reclamation results are
identifiable and measurable prior to cessation of production activity in order for final
planning to be continuously optimized during the project life.

Reduce impacts to the receiving environment and ultimately reclaim the facility in a manner
that will support and protect long term designated uses.

Operational Criteria

At this preliminary stage several operating criteria have been identified. Once these criteria have
been evaluated utilising further testwork and field operational learnings, standard operating
procedures will be developed and further refined to ensure that the management objectives are
achieved. The criteria include:

1.

The Class A Storage Facility will be constructed as a number of main storage cells
(approximately 10) which will be further divided on a volume basis into longitudinal strips
oriented across the slope. Each cell will have two (2) sections; one in operational use and the
other as a backup. The cells will be hydraulically isolated from the surrounding cells and will
be capable of being sealed independently without impacting the overall operation of the
Facility.

Tailings will be placed within these cells in defined work areas, and each work area will be
filled, compacted and tested in lifts, before additional tailings are added.

The top surface of the cells shall be graded to control surface runoff, and compacted with a
smooth drum roller to minimize infiltration from ruts or indentations.

If the tailings cannot be placed and compacted upon arrival at the tailings facility, they shall
be stockpiled within the facility to minimize any additional moisture absorption during wet
periods, or drying during warm periods. The tailings shall be handled such that specified
placement bulk densities are achieved.

Ingress of water, from outside the facility, will be minimized and flow between cells will also
be minimized or prevented.

13
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6.

10.

11.

Water on the current working areas will be channeled and removed to the greatest extent
possible. This will include positive grades on all slopes with water directed to sumps for
handling, and removing snow in winter.

Depending on trafficability of the compacted tailings, roadways within the Class A Storage
Facility may be required in high traffic areas. These will consist of compacted Class A waste
rock. The road material may be reclaimed, and used elsewhere in the facility, or become part
of the facility.

Depending on the results of ongoing operational tests, there may be two or more combined
forms of the deposition methodology. The proposed methods are:

a. Class A waste and filtered tailings will be field dumped on the previous lift of
compacted tailings and then spread, mixed and compacted using tracked dozers and
rollers.

Class A waste will be placed in cells and encapsulated by compacted filtered tailings.

c. Class A waste will be placed in layers and encapsulated by compacted tailings.

The final combination of methods used will depend on operational parameters, the result of
ongoing field trials during the life of the project and may be driven by the following factors:

e The maximum ratio of Class A waste to filtered tailings that can be efficiently
compacted to achieve the required bulk density and permeability of the resultant
product.

e Relative amounts of Class A and filtered tailings available at any specific time.

e The particle size distribution of the Class A waste rock. This could potentially be
altered by screening and secondary breakage of some, or all, of the Class A waste
to obtain material with a suitable size distribution for comingling and
compaction.

There will be storage of tailings in a contained area at the filter building and Class A waste in
the pit area so that scheduling and transport interruptions can be alleviated.

Areas that may be susceptible to desiccation of the tailings and dust migration will be covered
with waste rock and the Class A Storage Facility will be an important focus of BMC'’s
progressive reclamation program.

Monitoring of all facets of the operation will be ongoing and any observed deficiencies may
result in changes to the operations plan and operating procedures.

Operations

The following description of day to day operations is preliminary at this stage and will need to be
confirmed with field tests during commissioning and updated as operational experience is gained.

Filtered tailings will be loaded into 40 t trucks by front end loaders at the filtration building at the
process plant. The trucks will transport the tailings via the haul road between the filter building and
the current work areas on the Class A Storage Facility.

High traffic areas within the facility will have roads constructed of Class A waste to maintain
trafficability on the compacted tailings. The roads will be constructed in any areas where rutting and
disruption of the surface may potentially occur due to traffic. Trucks will end dump piles
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approximately 8m apart. The piles will be spread with a tracked dozer to an uncompacted height of
approximately 0.3 m. The area will have an appropriate positive gradient to prevent ponding of
water. Compaction will then proceed with the use of a roller with sufficient passes to bring the
compaction up to the required proctor density (nominally a minimum of 90% of the Standard Proctor
bulk density).

Operations in winter conditions will require additional work with snow and ice removed from the
dumping area prior to use. Additionally, material will be spread and compacted within a nominal 3-
day period, with the actual maximum period to be confirmed by field tests prior to finalizing the
operational plan and is likely to be seasonally adjusted.

Notwithstanding that filtered tailings are somewhat hydrophobic, operations during precipitation
events will have additional management requirements due to the potential for adverse effects with
infiltrated water on compaction. The open or active tailings placement area will be kept as small as
practical and if tailings cannot be compacted immediately they will not be spread and will instead be
left in piles within the compound to limit water infiltration. Once tailings placement in the area is
complete the tailings surface will be rolled smooth until free of potential ponding areas and then
graded to allow water to run off the surface.

Class A waste rock will be transported from the open pit area using the standard haul trucks used in
the pit. Class A waste will be encapsulated within compacted tailings. A minimum setback distance
from the outer limits of the final facility profile will be incorporated into the deposition plan where
Class A waste will not be placed. The dumping procedure will be dependent upon the deposition
method used, however in all cases the piles will be end dumped a set distance apart in the current
working area to achieve the required thickness when spread. The piles will be spread and compacted
with a tracked dozer. If filtered tailings are to be comingled, then tailings will be dumped in the same
work area at the required ratio and tracked dozers will be used to spread, mix, and compact with a
smooth drummed roller used to achieve final compaction.

Moisture content, bulk densities after compaction, and records of deposition material amount and
location will be recorded and reported as required. Visual observations and material sampling will
be used to ensure that construction of the facility is according to preapproved construction plans.
Inclinometer, piezometer and topographic survey data will be used in conjunction with engineering
assessments to ensure the site is stable in the short and long term.

R2-5

What mitigation strategies or alternatives have been considered in the event that the operation
of the KZK mine cannot consistently meet design output?

Potential risks have been identified and mitigation strategies implemented in the operation of the
tailing facility and outlined in the operational plans. The identified mitigations have been used to
define the operational criteria of the Class A Storage Facility and will be used to develop the
management plan and standard operating procedures for the operation of the facility.
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The key risks, separated into operational areas, are enumerated below along with potential
mitigation processes.

Production of Class A Waste

1. Class A production exceeds the lowest ratio of filtered tailings/ Class A waste possible to
achieve compaction

Appropriate scheduling of Class A waste production will be the main mitigation process
aimed at maintaining an appropriate mixing ratio. It should be noted that prior to
commencement of operations, BMC intends to carry out further investigations to
determine the optimum ratio of tailings to rock and whether co-disposal or separate
deposition of rock & tailings within the Class A Storage Facility is the best option for
these materials. Depending on the results of this test work it may well be that the risk
of a shortage of rock or tailings is immaterial.

A short-term stock pile for Class A waste within the pit will be established to alleviate
scheduling fluctuations.

Disposal of separate Class A waste in cells within the facility may be required during
periods of continuous high production if scheduling cannot address the situation. This
will enable a higher disposal ratio of Class A waste to tailings and ensure that areas
where comingling occurs have the optimum ratio. This will be facilitated by having
several working areas available at all times.

2. Reduced or limited Class A production for an extended period.

Appropriate scheduling of Class A waste production will be the main mitigation process
aimed at maintaining an appropriate mixing ratio.

Deposition and compaction of filtered tailings undertaken within the facility without
Class A waste until Class A waste becomes available.

Production of Filtered Tailings

1. Filtered tailings production is consistently lower than planned due to low availability of
tailings production equipment and/or design problems.

There will be thickener, pump & filter redundancy designed and installed (i.e. extra filter
equipment) as a mitigation measure to ensure that the effects on production of
maintenance and mechanical breakdown are negligible. In effect, the production system
will be decoupled so that an unplanned breakdown of one part of the system will not
have an immediate effect on the rest of the system. In addition, planned redundancy will
ensure that where applicable, back-up units can be brought on line at short notice in the
short term prior to long term maintenance solutions being implemented.

Long term solutions could involve simple mechanical repair/modification, variations in
the number, or type of, filter plates utilised, reprogramming the cycle times and
operating parameters of individual filter units and using different types of filter cloth to
suit changing parameters.

2. Moisture content of filtered tailings is consistently higher than that required for adequate
compaction and geotechnical stability.
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e Modify the filtration system by lowering the production rate per unit (i.e. pressing time)
and increasing the number of operating filtration units, or installing additional press
plates in the case of a pressure plate unit.

e Changing the type of filter cloth used.

e Lower the moisture content of feed to the filter presses by modifying the upstream
components’ operating parameters to provide an optimised filter feed (in particular the
feed density).

Short term variability of filtered tailings moisture content

e Variability may be mitigated by blending with acceptable tailings or modifying the
deposition and blending with Class A waste rock.

e Continuous “real time” monitoring of the filter feed slurry to ensure that the bulk density
of filter feed is maintained at optimum levels.

Filtration system must be shut down or shuts down in emergency and requires material to
be removed from system

e Filtration system design will incorporate sufficient storage redundancy to
accommodate this.

Commissioning of filtration system may produce substandard product

e There will be a short term storage area in the Class A Storage Facility set aside for
substandard product. The area will be purpose designed, will be set back from the outer
limits of the facility and will not affect the long or short term geotechnical or
geochemical stability of the facility. This material will be blended with appropriate
material as it becomes available and placed as part of normal operations.

Operations of the Tailings Storage Facility

Precipitation may cause the moisture content of the filtered tailings to be higher than optimal
and thus cause compaction issues.

e Filtration moisture content “set point” targets will be designed lower than the Proctor
optimum moisture content. An example of this is Greens Creek where the optimal
Proctor moisture content is 15% and the filtration target is 12.5%. This may be a
seasonal requirement and only applicable during the spring melt and higher rainfall
months.

e During periods of heavy rain tailings deposition may be curtailed or the tailings may be
dumped but not spread. Operational experience at other sites including but not limited
to Greens Creek has shown that filtered and pressed tailings are partially hydrophobic
so that only the outer shell of dumped piles absorbs significant moisture and thus the
overall increase in water content is minimal.

e Spread tailings will be sloped to drain water and minimize pooling.

e Tailings will be spread, compacted and rolled as soon as practicable thus sealing them
from moisture absorption.

e Depositional “live” areas will be small to enable prompt compaction and sealing.

Winter temperatures and snowfall may affect compaction performance.

¢ Snow will be removed from areas where deposition is taking place by pushing off and
stockpiling.

e Trials at other sites with similar winter temperatures indicate that tailings should be
compacted within three days of dumping to prevent freezing of the tailings.
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Surface water flows into the facility from up slope.

Diversion ditches up slope from the facility will be enhanced to ensure maximum
efficiency. This may include lining with HDPE, shotcrete or other methods that will
minimize water ingress to the facility.

Secondary ditches and designed slopes will be constructed, if required, to divert water
around the operational facility.

Ground water flows into the facility.

Potential inflow areas will be identified during construction and the ground water will
be drained away with French drains or similar.

Bentonite slurry walls may be keyed into the liner and used to deflect water from
entering the facility if required. This style of wall has been used effectively at other
facilities.

Liner damaged or leaks are detected during operations.

The facility will be designed so that individual cells will be sealed and isolated from the
rest of the facility. If a leak is detected in one cell then tailings and waste deposition will
cease in that cell and the surface will be sealed. While the cell is being sealed deposition
will be relocated to an alternative cell.

Additional bentonite slurry walls, or similar, may be used to ensure isolation from
surrounding cells.

Once the damage or leak has been hydraulically isolated then the cell can be returned to
operation.

Equipment movement on the facility is hampered by climatic or road conditions.

Roads within the Class A Storage Facility will be built using compacted Class A waste
rock to enable movement of traffic in all weather conditions.

If climatic conditions restrict or negate haulage then material will be stored at the
relevant production facilities until conditions are suitable for haulage.

Desiccation of the tailings causes dust migration

Live operational areas will be of limited extent and progressive reclamation will ensure
that this remains the case over the life of mine.

Areas that are susceptible to desiccation will be covered in waste rock on an “as
required” basis.

Operational parameters at the facility are not achieved due to unforeseen flaws in operating
procedures.

R2-6

Conduct field trials of methods prior to use in a production scenario.

Monitor methods and results of compaction, and adjust methods if required.

Design sufficient redundancy into the system at every level so that the company has time
available to rectify flaws as they are identified.

Provide the Mill Development and Operations Plan.

The conceptual components of the Mill Development and Operations Plan as it relates to the
management of tailings has been summarized above in response to R2-5 “Production of Filtered
Tailings”.
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R2-7

Does the proponent have any additional plan to incorporate operational learning other than
what has been completed already (i.e. engaging external experts)?

As stated in the response to R2-4 there are a several avenues that will be used to develop the
preliminary operational plans and standard operation procedures. Preliminary steps to assist during
the design process will include using consultants with expertise in the area of filtered tailings storage
design, additional test work on samples of tailings and modelling of the Class A waste rock to obtain
parameters for design. Communication and sharing of information with existing successful
operations has been initiated, and is expected to be ongoing through all operational phases.

The design work will generate a feasible operations plan though it may not be optimal. The pre-
operations management plan, while important, will need to be reinforced, and perhaps adapted, by
trials of the proposed methods of deposition of the waste that will occur during the commissioning
of the process plant and storage facility. The trials will take place in the storage facility in areas that
will not alter the overall geotechnical or geochemical stability of the facility but will be planned to
emulate real operating conditions. From these trials the optimal inputs of filtered tailings and Class
A rock will be developed as well as the required transport and handling of these materials. This plan
will be used as operations are commenced but will continue to be monitored, and adapted if required,
as operations continue.

YESAB ISSUE

A target of 15% moisture content for filter tailings appears reasonable and may have been set based on
the success achieved at other metal mines.

R23

“Demonstrate why a target of 15% moisture content for filter tailings is realistic for this project
and can be maintained.”

The target of 15% moisture content for filtered tailings is realistic and has been demonstrated by the
tailings filtration testwork completed to date, as described in R14 (BMC, 2017).

YESAB IssUE WITH BMC’s RESPONSE TO R23

A target of 15% moisture content for filter tailings appears reasonable and may have been set based on
the success achieved at other metal mines.

Insufficient response: It has not been demonstrated how the target of 15% moisture can be achieved or
what measures will be used to ensure this target can be consistently reached.
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R2-8

Demonstrate why a target of 15% moisture content for filter tailings is realistic for this project
and can be maintained.

The target of 15% moisture content for filtered tailings is realistic and has been demonstrated by the
tailings filtration testwork completed to date, as described in response to R14 (BMC, 2017). For
clarity the information is provided again in the following paragraphs.

Dynamic thickening tests were completed for a range flux rates and flocculant doses, with results
detailed in Table 4-4. The conclusion of the thickening testwork was that the tailings can be
thickened by high rate thickening over a range of fluxes, with tailings densities of 73.8 to 75.7 %
solids (w/w) achieved over flux rates of 0.50 to 1.50 t/(mzh).

Table 4-4: Tailings Dynamic Thickening Testwork Results

Feed Flocculant Underflow Overflow

Run Flux Liquor RR Type Dose Meas. Solids | Yield Stress Solids
No. (t/(m?h)) (m/h) (/) (% (w/w)) (Pa) (mg/L)
1 0.50 2.97 Magnafloc 155 10 75.7 126 <100

2 1.50 8.90 Magnafloc 155 10 73.5 85 <100

3 1.50 8.90 Magnafloc 155 5 73.8 55 <100

4 1.50 8.90 Magnafloc 155 2.5 73.3 35 120

5 0.78 4.63 Magnafloc 155 5 75.5 96 <100

6 1.00 5.93 Magnafloc 155 5 75.1 80 <100

Vacuum filtration testing of tailings was completed for both horizontal vacuum belt and rotating
vacuum disc technologies. Results from the horizontal vacuum belt filtration testwork, using the
filter cloth S90 were:

e Test filtration rate 3,756 kgDS/mzhr
e (Cake moisture content 15.1 %wt
e (Cake thickness 42 mm

Results from the rotating vacuum disc filtration testwork, using the filter cloth S2510 were:

e Test filtration rate 4,356 kgDS/mzhr
e (Cake moisture content 13.9 %wt
e (Cake thickness 23 mm

The conclusion of the filtration testwork was that both horizontal vacuum belt and rotating vacuum
disc technologies can dewater tailings to the PFS design moisture content of 15%.
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Subsequently, the filtration test work on tailings completed for the prefeasibility study has
demonstrated that a moisture content of 15% can be achieved for both horizontal vacuum belt and
rotating vacuum disc technologies. To gain further confidence in the validity of the test results, an
additional three filtration tests on representative tailings samples will be completed for the feasibility
study for variability assessment. The variability tailings samples will represent three separate
composites:

e asecond sample of ABM Master Composite #1, to assess repeatability of the prefeasibility
study test results;

e acomposite representing material mined and processed in the first 18 months of Project
life; and

e acomposite representing the primary metallurgical domain (pyrite rich massive sulphide),
which comprises approximately 70% of the ore planned to be processed.

In addition to the above it should be noted that the Company has allowed, within the plant design, for
the tailings thickeners, pumps and filters to be oversized for the expected duty which will enable a
high variability of waste feed to be catered for without compromising the expected outcomes (i.e.
filter cake moisture content and throughput).

In the event that as a result of the subsequent confirmatory test work, the Company forms the view
that achievement of a 15% moisture target with the current waste circuit might be problematic, the
Company will be able to modify the waste treatment circuit to achieve the desired outcome. This may
include modifying the type of filter but could also include other elements such as modifying
thickeners, flocculant treatment, filter type and size, filter cycle times, filter cloth types, pump
capacities etc. None of the above modifications will change the environmental footprint of the plant
or the overall economics. Additional design of the filtration system will be undertaken as part of the
Definitive Feasibility study and further detailed design will be undertaken at the detailed engineering
phase prior to acquisition of components and construction commencement. Further information on
potential mitigation measures in the event that 15% moisture is not achieved in practise have been
presented in response to R2-4 and R2-5.

4.3 CONCEPTUAL CLOSURE AND RECLAMATION PLAN
4.3.1 Final Landform Design for Waste Storage Facilities

YESAB ISSUE

The submission proposes progressive construction of a closure cover system over each of the storage
facility landforms as areas of the stockpiles reach their final design elevation. The cover system designs
vary depending on the level of net percolation reduction required which is based on the results of
downstream water quality modelling; however, each cover system design includes an upper 0.3 m thick
growth media layer, comprising a mixture of local topsoil and glacial till materials, to support growth
of a sustainable cover of native plant species. Until the vegetation covers mature, the growth media layer
will be susceptible to erosion, particularly for longer and steeper slopes and on larger terrace footprints

21



KuDz ZE KAYAH PROJECT

B c RESPONSE #2 TO YESAB EXecUTIVE COMMITTEE ADEQUACY REVIEW OF KZK PROJECT PROPOSAL
BMC Minerals (No.1) Ltd.
MINERALS NoOVEMBER 2017

(i.e, from slope catchments above the terrace during contributing to run-on from spring freshet and
storm events).

R25

“What is the risk and associated effects of the reclaimed slopes being susceptible to increased
gully erosion as a result of runoff waters from upper terraces discharging over the crest?”

The risk of gully erosion on the reclaimed slopes of the storage facilities is that if not rectified the
resultant erosion would expose the cover material and eventually the encapsulated material with the
potential of ARD /ML in the case of the Class A and Class B Storage Facilities. Gully erosion would
cause increased runoff velocity and thus increased sediment load on all the facilities.

Risks associated with increased gully erosion of the Class A, B and C Storage Facilities will be
mitigated through the inclusion of benches to reduce the length of the overall slope. The benches will
be sloped appropriately to minimise down slope flow, while the slopes will be contoured to minimise
the potential for erosion. The upper terraces of the facilities will be graded to a slope of 2% to convey
water at a reduced velocity and reduce ponding water. Concurrent reclamation and revegetation will
minimise the areas susceptible to erosion during operations and the majority of the longer steeper
slopes will be revegetated prior to the active closure phase. This design concept is commonly used
for reducing the potential for gully erosion and has become accepted practise throughout the mining
industry.

If gully erosion is observed in areas on the storage facilities it will be remedied by a combination of
some or all of: armoring, backfilling, recontouring, and revegetation.

YESAB IsSUE WiITH BMC’s RESPONSE TO R25

The submission proposes progressive construction of a closure cover system over each of the storage
facility landforms as areas of the stockpiles reach their final design elevation. The cover system designs
vary depending on the level of net percolation reduction required which is based on the results of
downstream water quality modelling; however, each cover system design includes an upper 0.3 m thick
growth media layer, comprising a mixture of local topsoil and glacial till materials, to support growth
of a sustainable cover of native plant species. Until the vegetation covers mature, the growth media layer
will be susceptible to erosion, particularly for longer and steeper slopes and on larger terrace footprints
(i.e, from slope catchments above the terrace during contributing to run-on from spring freshet and
storm events).

Insufficient Response: The Proponent notes that risks associated with increased gully erosion on the
Class A, B and C Storage Facilities will be mitigated through the inclusion of benches to reduce the length
of the overall slope. The Proponent further states that this design concept is commonly used for reducing
the potential for gully erosion and has become accepted practise throughout the mining industry.

Benches with lateral drainage channels are prone to failure over the long term due to blockages from
either sediments eroded from upslope areas (Hancock et al, 2003)1, overgrown vegetation or fallen
trees, or glaciation (the accumulation of snow and ice) (MEND, 2012)2. Blockages within the bench
drainage channels will lead to ponding and ultimately higher seepage through the spent heap leach
material. Blockages within the bench drainage channels may also lead to overtopping and channelling
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of water in concentrated flow paths onto lower slope areas, leading to severe gullying and damage to
the closure cover systems (see Ayres et al, 2006 and, the Whistle Mine backfilled pit final landform
design)3.

A benched final landform design for the Waste Storage Facilities represents a landform that is highly
engineered and does not mimic natural slopes; natural slopes are characterized by a variety of shapes
with drainage systems following natural drop lines and catchment sizes defined by undulating relief on
the slope.

The Proponent also states that the upper terraces will be graded to a slope of 2% to convey water at a
reduced velocity and reduce ponding water. The direction of the 2% slope on the upper terraces is
unclear (i.e. whether it is forward or back sloped to the crest). The catchment sizes for the upper terraces
are relatively large, ranging from 16 ha for the Class B Facility to 93 ha for the Class C Facility.

R2-9

Clarify the overall direction of the planned 2% slope on the upper terraces and, will incident
precipitation waters be allowed to flow in an uncontrolled manner over the crest and onto the
upper reaches of the reclaimed slopes?

The upper terrace of the Class A Storage Facility will be sloped at 2% towards the lower reclaimed
slopes. The final surface with be shaped to direct runoff to multiple designed channels to safely
convey surface runoff over the reclaimed facility and buttress. The surface runoff collection channels
will be constructed during the mine life as the facility is progressively reclaimed.

R2-10

Provide further details on the planned final landform design for each of the Waste Storage
Facilities and in particular, how a benched final slope profile will limit long-term liabilities in
terms of maintenance requirements and sustainability of the low-infiltration cover systems.

The Class A Storage Facility will be constructed at an overall slope of 4H:1V, and will be progressively
reclaimed with a low permeability cover, followed by approximately five meters of Class C waste rock
material for frost protection and long-term stability. Topsoil and material from the overburden
stockpile will be placed on the frost protection layer, and this will then be revegetated to mimic the
current site conditions.

Gullies that may develop due to erosion will be limited to the depth of the topsoil layer and are
unlikely to erode through the five-metre thick frost protection waste rock layer.

Benches will be added to the Class A and Class B facilities as an erosion mitigation measure. The
benches will notinclude lateral drainage channels; rather the benches will be constructed to maintain
a grade sloping towards the lower elevations and rely on gravity drainage, thereby eliminating the
potential of ponding water on the benches.

The Class B Storage Facility will be constructed at an overall slope of 3H:1V for long-term physical
stability and to allow for re-contouring if required for reclamation and closure. Note that the
recontouring will include benches with berms/ditches to control runoff. The benches will be similar
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to the existing natural slope of the area. The Class B Storage Facility will be progressively covered
and reclaimed. A layer of topsoil and overburden material will be placed above a layer of Class C
waste rock (providing frost protection). These layers overlie a low permeability layer to minimize
infiltration of precipitation into the Class B Storage Facility, and any gullies that may develop due to
erosion will be limited to the depth of the topsoil layer. The frost protection layer constructed of Class
C waste rock will also mitigate potential erosion.

The Class C Storage Facility is composed of potentially acid consuming waste rock and will have no
infiltration restricting cover. The facility will have final overall face slopes of 3H: 1V while the top of
the facility will have an overall flat gradient. The final facility bench crests will be rounded and the
faces sloped to improve the long-term erosion stability of the facility. The recontouring will include
benches with berms/ditches, constructed similar to the existing natural slope of the area, to control
runoff. The placed waste rock will be compacted and a cap of growth medium will be placed on the
facility and revegetation will take place up to a pre-determined elevation. The top of the facility will
mimic a large flat valley and will be contoured to blend with the surrounding topography. Any gullies
that may develop due to erosion will be limited to the depth of the topsoil layer, due to the Class C
material below being resistant to erosion and this material will similarly allow precipitation to
infiltrate and drain away rather than flow across the surface of the facility.

4.3.2 Cover System Design for Class A and B Waste Storage Facilities

YESAB ISSUE

The designer anticipates that a substantial portion of the estimated “runoff” for both cover systems will
be diverted as interflow, not surface runoff. There is no indication of the estimated volume of interflow
and, more importantly, how interflow waters will be managed to prevent excessive build-up of pore-
water pressures (and potential softening or ponding) near the toe of the reclaimed facilities.

R31

“What is the differentiation between “surface runoff’ and “interflow” volumes in the mean
annual water balances completed for each waste storage facility cover system?”

The sum of these two flows make up the total run-off value. The surface run-off is the proportion of
the precipitation that flows down the slope on the upper organic media layer. The interflow run-off
is the proportion of the flow that is diverted by the underlying cover layers (e.g. very low
permeability material layer in the Class A Storage Facility and the low permeability compacted till
layer in the Class B Storage Facility), such that this diverted water runs through the overlying
material.

A simplified water balance for each cover was provided in Conceptual Cover Design Report, provided
as Appendix A to the Conceptual Reclamation and Closure Plan (Appendix H of the Project Proposal).
These water balances describe the mean annual conditions. At this level of assessment, the water
balance (AS) does not account for water storage within the cover system, as this is an optimization
for a later stage once more site specific information has been obtained.
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The Class A Storage Facility assumes a cover system water balance of no more than 2% of total annual
precipitation will pass through the very low permeability layer. With approximately 30%
evapotranspiration, 68% either flows along the upper organic growth layer as surface run-off or
infiltrates into the upper frost protection layer until it reaches the very low permeability layer and
flows along the surface of this layer until captured by the collection ponds.

The Class B Storage Facility assumes a cover system water balance of no more than 25% of total
annual precipitation will pass through the low permeability layer. With approximately 30%
evapotranspiration, 45% either flows along the upper organic growth layer as surface run-off or
infiltrates into the upper frost protection layer until it reaches the very low permeability layer and
flows along the surface of this layer until captured by the collection ponds.

YESAB IssUE WITH BMC’s RESPONSE TO R31

The designer anticipates that a substantial portion of the estimated “runoff” for both cover systems will
be diverted as interflow, not surface runoff. There is no indication of the estimated volume of interflow
and, more importantly, how interflow waters will be managed to prevent excessive build-up of pore-
water pressures (and potential softening or ponding) near the toe of the reclaimed facilities.

Insufficient response: Proponent has not provided the requested breakdown between “surface runoff”
and “interflow” volumes.

R2-11

What is the differentiation between “surface runoff” and “interflow” volumes in the mean annual
water balances completed for each waste storage facility cover system?

On October 17 2017, YESAB provided (via email) the following clarification regarding the
information required in response to R2-11:

“After further consideration and discussion regarding R2-11, the Executive Committee does not
require additional information with regards to the differentiation between “surface runoff” and
“interflow” volumes in the mean annual water balances completed for each waste storage facility
cover system at this time.”

YESAB ISSUE

Higher or lower evapotranspiration will affect the predicted net percolation rate, which ultimately
affects seepage rates from base of the waste storage facilities.

R33

“How will higher or lower evapotranspiration rates from the 30 % estimate affect seepage rates
from the base of the waste storage facilities and what are the implications to stability and water
management?”
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This is an important design consideration that is addressed through the landform design of the
facility, and water management structures.

Less evapotranspiration would be associated with increased surface runoff, not necessarily increased
seepage from the foundation of the facility. This will additionally be addressed though future detailed
design studies and ongoing reclamation research during operations to determine the compaction and
thickness of the lower permeability and frost protection layers, such that saturated flow conditions
are not developed at the base of the Class B Storage Facility. Saturated conditions will not develop at
the base of the Class A Storage Facility as the very low permeability layer will prevent sufficient
seepage from creating these conditions.

YESAB IssUE WITH BMC’s RESPONSE TO R33

Higher or lower evapotranspiration will affect the predicted net percolation rate, which ultimately
affects seepage rates from base of the waste storage facilities.

Insufficient response: Given the uncertainty in estimation of PET and the assumption and use of a factor
of 0.5 to convert PET to AET, the response to R33 should be in a more quantitative manner with a
breakdown in water balance component volumes for various conditions (i.e., mean, dry wet). This will
provide a better understanding of potential seepage rates from the base of the waste storage facilities.
It is noted that landform and cover design will affect the factor assumed to convert PET to AET.

R2-12

How will higher or lower evapotranspiration rates from the 30 % estimate affect seepage rates
from the base of the waste storage facilities and what are the implications to stability and water
management?

During operations, seepage out of the base of the storage facilities is controlled by the till liner at the
base of the Class A and B Storage Facilities. This liner directs water to the collection ponds prior to
being conveyed into the site water management system. The liners of the Class A and B Storage
Facilities have, as a design criteria, been assumed to prevent a minimum of 75% of mean annual
precipitation from seeping through the bottom of each facility.

A conceptual water balance of the Class A Storage Facility for the till liner prior to placement of waste
material, given these assumptions, indicates the following for a mean precipitation year:

e Ifevaporation was at a rate of 30% during a mean annual precipitation year, the seepage out
of the bottom of the facility would be 17%.

e Ifevaporation was at a rate of 20% during a mean annual precipitation year, the seepage out
of the bottom of the facility would be 20%.

By comparison; during a 1 in 50 wet precipitation year:

e If evaporation was at a rate of 30%, the seepage out of the bottom of the facility would be
20%.
e [fevaporation was 20%, the seepage out of the bottom of the facility would be 21%.
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As stated in the Project Optimizations and Updated Water Quality Performance Expectations for KZK
Project (Appendix R2-C of this Response Report), the liner constructed under the Class A Storage
Facility will be designed to prevent seepage from the facility to the groundwater system. It was
assumed that the liner design will be of suitable material and will be carefully installed to ensure
long-term performance, such that seepage from the base of the facility will be prevented during
operations and at closure. The Class A Storage Facility liner design will be refined through the
regulatory process. Therefore, variation in evapotranspiration will have a negligible effect on
seepage from the Class A Storage Facility as it is assumed that the design criteria of the liner for the
Class A Storage Facility will be met and seepage will be negligible.

Any seepage passing through the liner of the Class B Storage Facility has been modeled to enter the
groundwater system and is reflected in the updated water quality model results (Appendix R2-C).
Additional information on assumptions for waste covers and liners in the water quality predictions
can also be found in Appendix R2-C.

R2-13

As per R30, provide documentation related to the statement that “a factor of 0.5 gives 180 mm
per year which is within the reasonable range of estimates based on estimates for the region in
the 200 mm range”. In addition, it is noted that the factor of 0.5 was derived as part of the
baseline hydrometeorology study. Justification is required for use of the factor of 0.5 for the
cover system design.

The factor of 0.5 to convert PET to AET is an average for the site. The factors used for each sub-
catchment were empirically derived and calibrated during water balance modelling and range from
0.32to0 0.79.

The 200 mm range estimate for the region is from the Hydrological Atlas of Canada (Government of
Canada, 1978). Varying the factor used to convert PET to AET determines how much of the water is
lost to evapotranspiration, which is reflected in the facility cover water balance. Given the cover
systems on the Class A and B Storage facilities will have a combination of engineered and
geosynthetic liners with a hydraulic conductivity of 0.05% to 1.5% (as outlined in Appendix R2-D of
this Response Report), varying the percentage lost to evapotranspiration will only affect the volume
of water lost as run-off. Seepage through the liner into the underlying waste will be minimal, given
the very low hydraulic conductivity value of the liners.

4.3.3 Long-term Physical Integrity of Cover System Reduced Permeability Layers
YESAB ISSUE

The Class A and B facilities’ cover system designs incorporate a reduced permeability layer. If the
underlying foundation materials or stockpiled waste undergoes differential settlement, then the
potential exists for cracks and other defects to develop in the reduced permeability layers. This may lead
to substantial increases in net percolation rates into the waste. As well, geosynthetic products have a
finite service life due to various factors that cause geosynthetic fibres to age or deteriorate over time.
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The submission does not indicate the required longevity of the geosynthetic liner proposed for the Class
A Storage Facility cover system.

R37

“Describe how the cover system will be monitored to ensure it continues to achieve design
objectives. Describe mitigative measures or alternatives that may be implemented in the event
that the cover system is not performing as expected.”

Itis agreed that the cover systems will need to be monitored to ensure performance criteria are being
achieved. The details of the monitoring, mitigation measures, and alternatives will be advanced
during the detailed design phase. Independent of the details of the cover design, the following points
will apply to any of the cover system design or material selected.

A description of the monitoring and inspections for the Class A and B Storage Facilities, including the
cover systems, are provided in Section 7.11.1 of the Conceptual Reclamation and Closure Plan,
provided as Appendix H of the Project Proposal.

The collection ponds will be the first point to evaluate performance of the cover systems as the
seepage from the Class A or Class B Storage Facilities is drained directly into these ponds.
Additionally, throughout operation and into active closure there will be a groundwater and surface
water monitoring program that will identify if seepage is being discharged from either of these
facilities. The surface water monitoring network is provided in Chapter 8, Section 8.6, of the Project
Proposal and is summarized in Table 8-49 of that section. The groundwater monitoring network of
these facilities is provided in Chapter 9, Section 9.6 of the Project and summarized in Table 9-11.

In the case of the Class A Storage Facility there are currently three groundwater monitoring wells
(MW15-09S, MW16-14D, and BH95G-15D) and three surface water monitoring sites (KZ-9, KZ-17
and KZ-37) located downgradient of the facility. For the Class B Storage Facility, there are currently
three groundwater wells (BH95G-33D, MW16-7D,and MW16-07S) and two surface water sites (KZ-7
and KZ-9) located downgradient.

The Class A and B Storage Facilities will be progressively reclaimed throughout operations, and if
issues are identified during facility construction it will be possible to adapt the closure design to
remedy these issues. An Adaptive Management Plan will be advanced during the detailed design of
these facilities and will include defined triggers to identify when actions such as a cover replacement
or redesign must be undertaken. This plan may include extending the collection and treatment of the
seepage beyond operations until an alternative measure is determined, implemented and shows
evidence that the risk to the environment has been mitigated. The framework for the Adaptive
Management Plan is provided in Section 7.12.2 of the Conceptual Reclamation and Closure Plan,
provided as Appendix H of the Project Proposal.

YESAB IsSUE WiTH BMC’s RESPONSE TO R37

The Class A and B facilities’ cover system designs incorporate a reduced permeability layer. If the
underlying foundation materials or stockpiled waste undergoes differential settlement, then the
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potential exists for cracks and other defects to develop in the reduced permeability layers. This may lead
to substantial increases in net percolation rates into the waste. As well, geosynthetic products have a
finite service life due to various factors that cause geosynthetic fibres to age or deteriorate over time.
The submission does not indicate the required longevity of the geosynthetic liner proposed for the Class
A Storage Facility cover system.

Insufficient response: The proponent did not address long-term performance of the class A and class B
facilities’ cover designs.

R2-14

Describe how the cover system will be monitored to ensure it continues to achieve design
objectives. Describe mitigative measures or alternatives that may be implemented in the event
that the cover system is not performing as expected.

It is agreed that the cover systems will need to be monitored to ensure they continue to achieve
design objectives in the long term. The Project Closure Plan is conceptual at this stage and will be
further developed and finalized during permitting in consultation with EMR, Yukon Water Board, and
RRDC. Independent of the details of the cover design, the following ‘tools” have been identified for
long term monitoring of cover system performance:

e Lysimeters - to monitor seepage (if any) through the covers;

e Physical inspections (looking for unusual occurrences, such as settlement or sloughing,
abnormal seepage from any area on the slopes, isolated pockets of vegetation stress, and
physical damage); and

e Downgradient surface and groundwater quality stations. Water quality monitoring will occur
downgradient of the facilities, which will be subject to a statistical review to monitor for any
potential warning signs to determine if there is a problem with the cover.

Additionally, there will be an Adaptive Management Plan (AMP), which will identify specific
thresholds from the monitoring and inspection program. These thresholds are staged as early
warning indicators, to increase monitoring and implement mitigative actions ranging from statistical
analysis of monitoring, installation of instrumentation, maintenance activities, to review of the design
performance by the engineer.

The selection process and development of the AMP, detailed around the framework provided in
Appendix H of the Project Proposal (Conceptual Reclamation and Research Plan, Section 7.12.2), will
proceed when key elements of project design and their evaluation tools are advanced as the project
moves through the planning continuum.

Inspections will be performed annually until the cover systems have been shown to have stabilized,
which will be determined by the design engineers. Inspections will guide regular maintenance to
ensure the cover systems are operating effectively. If it is indicated through inspections and
monitoring that the cover is not meeting design objectives, alternatives will be assessed through the
AMP. The Class A and B Facilities will have very low permeability liner cover systems, which will
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significantly reduce the seepage through each facility. However, one of the alternatives available, if
the cover is not sufficiently reducing seepage as per the design basis, is to convert the collection
ponds to bioreactors to treat the excess seepage. Appendix R2-C (Project Optimizations and
Updated Water Quality Performance Expectations for Kudz Ze Kayah Project) includes an updated
description of cover systems considered and more detail on Project optimizations and closure
alternatives considered. Longevity of a geosynthetic liner for the Class A Storage Facility cover
system is also addressed in Appendix R2-C.

R2-15

Describe the performance measures for the class A and class B facilities’ covers that will be
assessed during operations to ensure performance in the long term?

It is agreed that the cover systems will need performance measures for the Class A and B Facilities’
covers during operations to ensure they continue to achieve design objectives in the long term. The
Project Closure Plan outlined at this stage will be further developed and if required, optimised during
the detailed engineering phase of the Project design and as part of final permitting in consultation
with EMR, Yukon Water Board, and RRDC.

Some of the performance measures that may be selected are:

e Quality control measures during installation, such as inspecting seams after they have been
welded, following specifications for drainage and bedding layers;

e Monitoring of seepage quality and quantity into the collection ponds, as the facility is
progressively reclaimed;

e Field inspections looking for settling, sloughing, seeps, and erosion; and

e Instrumentation and lysimeters will be installed during progressive reclamation within and
under the cover system to monitor moisture, frost depths, and pressure.

YESAB ISSUE

Section 9 of the CRCP includes a preliminary closure liability estimate, MRB would like to note that the
estimate provided is not consistent with the 2013 guidance document prepared by Yukon government
(YG) and the Yukon Water Board entitled “Reclamation and Closure Planning for Quartz Mining
Projects.” Specifically, the estimate does not provide for indirect costs such as reclamation research,
engineering design, interim care and maintenance and other costs associated with the development of
closure plans. Given the uncertainty surrounding the waste disposal methods and treatment of impacted
water, it is important for the proponent to give full consideration to the costs associated closure plan
development and implementation.
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R279

“Provide an updated Conceptual Reclamation and Closure Plan demonstrating that the mine site
will remain chemically and physically stable in the long-term using proven technologies
demonstrated to work in northern climates.”

BMC is committed to the selection of the most appropriate technologies for maintaining long-term
stability of the Project site and for meeting all other closure goals and objectives. The CRCP provided
as Appendix H to the Project Proposal proposes closure measures that are either routine, industry
standard practices (e.g. runoff diversion, regrading, revegetation, low permeability mine waste
covers) or Project-specific and developed by industry experts with substantial experience in the
application of these technologies in comparable situations in the mining industry (e.g. in situ carbon-
based water treatment, constructed wetland treatment systems [CTWS]).

Additional support for the application of some of these technologies at the Project is provided in
responses to IR109 (CWTS), IR125 (in situ pit treatment, CWTS) and IR130 (waste cover systems). A
detailed Reclamation and Closure Plan will be developed in accordance with YG's 2013 Guidance
Document: Reclamation and Closure Planning for Quartz Mining Projects guide by Yukon Government
and the Yukon Water Board. This plan will provide additional support for the application of site-
specific closure measures.

YESAB ISSUE WiITH BMC’s RESPONSE TO R279

Section 9 of the CRCP includes a preliminary closure liability estimate, MRB would like to note that the
estimate provided is not consistent with the 2013 guidance document prepared by Yukon government
(YG) and the Yukon Water Board entitled “Reclamation and Closure Planning for Quartz Mining
Projects.” Specifically, the estimate does not provide for indirect costs such as reclamation research,
engineering design, interim care and maintenance and other costs associated with the development of
closure plans. Given the uncertainty surrounding the waste disposal methods and treatment of impacted
water, it is important for the proponent to give full consideration to the costs associated closure plan
development and implementation.

Insufficient response: In response to R279, the proponent has not provided adequate information to
demonstrate the long-term stability of the mine site. As with other mine sites in Yukon, a reclamation
and research program will be required as a part of closure planning, this will include the need for
demonstration scale testing to be conducted, and until the test plots demonstrate that the flow rates
and contaminant loads can be adequately treated, alternative treatment technologies will be required.
Without sufficient testing, it is not possible to determine whether or not this treatment technology will
be sufficient for the site conditions and if another alternative is required. Until a pilot scale study
supports the outcomes predicted, alternative treatments must also be considered in the assessment. The
Yukon Mine Site Reclamation and Closure Policy does support the use of new technologies as long as
they are supported by “feasibility assessments showing technical and economic viability in Yukon”, as
the water quality objectives of the site are not known, and the wetlands have not been tested in the field
this condition has not been met.

The proponent has stated, “closure costs have little if any bearing on assessing effects of a project,
beyond the insolvency on the part of a proponent.” Given the long-term implications and the
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uncertainties with waste management and water treatment, some estimation should be provided for
the expected costs of temporary closure, permanent closure, and care and maintenance. This is
important in the adequacy stage to be able to understand if financial security is a reasonable mitigative
measure or whether it is so large as to be unreasonable. MRB understands the costs will not be exact,
but are estimated based on the reclamation and closure methods being assessed, and should include
costs for temporary closure, permanent closure, and post closure long term care and maintenance.

R2-16

Provide an updated Conceptual Reclamation and Closure Plan demonstrating that the mine site
will remain chemically and physically stable in the long-term using proven technologies
demonstrated to work in northern climates.

Appendix R2-C (Project Optimizations and Updated Water Quality Performance Expectations for
Kudz Ze Kayah Project) of this Response Report includes updates to the Conceptual Reclamation and
Closure plan for the Project along with revised water quality predictions.

R2-17
Provide the following information in relation to the Conceptual Reclamation and Closure Plan:

a) Atimeline for the implementation of the Constructed Wetland Treatment System (CWTS)
using updated water quality objectives and predictions from the additional kinetic tests
mentioned in R81 and R106;

On October 17 2017, YESAB provided (via email) the following clarification regarding the
information required in response to R2-17a:

“Table 8-9: Closure Schedule and Execution Strategy provided in response to R107, provides a
general timeline for all closure activities. Appendix H to the Proposal, Conceptual Closure and
Reclamation Plan, identifies a phased approach to designing and implementing the Constructed
Wetland Treatment System (CWTS). Phases 1 a and b are complete while Phases 2 through 5
will happen at some time during construction and operations. What is missing is the timeline
for when these phases will be completed.”

A timeline for the implementation of the Constructed Wetland Treatment System (CWTS) was
provided in response to R107 (BM(C, 2017) and is reproduced below for clarity (Table 4-5). The final
column in the table indicates “Earliest Period Applicable” for each of the phases. For phases 1b and
2, BMC indicated that these phases would be pre-operations, once water quality predictions are
updated. For clarity phases 1b and 2 will be undertaken in 2018 using the updated model predictions
that will be submitted during Water Licencing (i.e. pre-operational period). That being said, BMC has
conducted an optimization assessment of the closure plan (including revised water quality
modelling) to ensure receiving environment water quality meets the water quality objectives without
the reliance on the proposed wetlands. This assessment confirms that the wetlands will function only
to further improve water quality or “polishing” (Appendix R2-C) and is not needed nor is it intended
to be the primary treatment mechanism.
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Phase 3 will also be initiated in 2018 once Phase 2 is complete, and so the combined 24 months
required for working completion will be completed in approximately mid-2020, although working
results could be available for licensing support earlier, in 2019. The timing of the remaining phases
should be clear from the Table 4-5 below, in the column “available time in operational/closure
schedule”. The Phase 4 demonstration scale installation will be constructed during the operational
period and will be completed a number of years before initiation of Phase 5 (but could still be ongoing
for refinement of results). Phase 5 will be initiated (construction) and completed (commissioned) as
required to ensure maturity of the system when the pit begins spilling.

In addition, as per R2-33 and R2-52, BMC has committed to providing YESAB the requested updated
baseline data and updated modelling, prior to the Executive Committee preparing the Screening

Report.

Table 4-5: Conceptual Schedule of Completion of Phased Implementation of Constructed Wetland
Treatment System

Phase Time Required Available Time in Earliest Period Applicable
Operational/Closure
Schedule
Phase 1a Information gathering 3-6 months (completed) Pre-operational
and site assessment
Phase 1b Conceptual design and Pre-operational, once
sizing water quality predictions
are available
Phase 2 Off-site bench-scale 3-6 months 2.5 years until start of Mine | Pre-operational, once
testing and optimization Construction, and another water quality predictions
1.5 years during are updated and YESAB
Mine Construction recommendations known
Phase 3 Off-site pilot-scale testing | 8-16 months After Phase 2 is complete
and optimization
Phase 4 On-site confirmation- 2-5 years 10 years during Operational period
scale implementation and Mining Operations
monitoring
Phase 5 Full-scale implementation | 1 year for 2 years during After size refinement in
— North CWTS construction and Transition Closure as Pit is Phase 4
2 years for filling for construction
commissioning 10 years during
Transition Closure as Pit
finishes filling for
commissioning

b) Alternative closure approaches for the Kudz Ze Kayah site, demonstrating long-term
chemical and physical stability, as an alternative to CWTS;
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Appendix R2-C (Project Optimizations and Updated Water Quality Performance Expectations for
Kudz Ze Kayah Project) provides details regarding bioreactors as an alternative closure approach to
CWTS.

c¢) An updated closure liability estimate including costs for temporary closure, permanent
closure, and care and maintenance costs in perpetuity. Costing should include periodic
maintenance and repair costs as well as monitoring costs.

On October 17, 2017, YESAB provided (via email) the following clarification regarding the
information required in response to R2-17c:

“While closure estimates have been provided in conceptual closure and reclamation plan (CCRP)

for final reclamation and closure liabilities, Government of Yukon has indicated that estimates
should be provided for temporary closure and post closure long term care and maintenance. In
addition, updated closure estimates must be directly related to the conceptual closure plan
being presented. As such, closure estimates will likely need to be updated based on the response
to R2-16 which has requested an updated CCRP.”

An updated closure liability estimate is provided below in This estimate should be considered
preliminary, and will be further refined in accordance with the continual review and revision of the
Plan required by the Quartz Mining Licence. These additions increase the closure liability estimate
marginally, from CAD$ 90,500,000 to CAD$ 92,700,000. The closure liability estimate was further
increased to $114,759,420 as a result of the change in cover design for the Class B Storage Facility
from an enhanced store-and-release type cover to the same three-layer cover as that of the Class A
Storage Facility.

Table 4-6 and is costed on the assumption that a third party would be implementing the closure
measures (not BMC). It has included a two-year interim care and maintenance period and has utilized
net present value calculations to estimate post-closure care and maintenance (PCMM) costs in
perpetuity. It does not include temporary closure costs - by definition, these are costs incurred by
the company (i.e. similar to operational costs) during a period under which the Project remains in
control of the site. It is therefore not a component of site ‘liability’, and is likewise not a component
of Reclamation and Closure Planning for Quartz Mining Projects, Plan Requirements and Closure
Costing Guidance (Yukon Government, 2013). It should also be noted that liability estimation ‘in
perpetuity’ is also not a typical component of security calculations for closure estimates. Although a
predictable framework for site relinquishment is not established in Yukon, previous projects have
assumed a reasonable post-closure period (10-25 years) for application of PCMM costing. The
information included in the revised cost estimate below is strictly in response to this information
request, and will not necessarily be provided this way for closure security calculations with Yukon
Government in the future.

The full cost for the environmental site assessments, as well as the monitoring instrumentation
equipment was included in the PCCMM cost, however all other values were discounted at a rate of
2.5% to Net Present Value (NPV). The PCCMM costs were calculated out to 500 years, at which point
they had reduced to a NPV that was negligible.
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The costs for a two-year interim care, maintenance, and monitoring period covers essential
personnel, truck, equipment and fuel costs, transportation, and general site maintenance costs.
Additionally, it includes active water treatment costs, monitoring, communication and reporting
costs, as well as power, camp, and miscellaneous supply costs.

This estimate should be considered preliminary, and will be further refined in accordance with the
continual review and revision of the Plan required by the Quartz Mining Licence. These additions
increase the closure liability estimate marginally, from CAD$ 90,500,000 to CAD$ 92,700,000. The
closure liability estimate was further increased to $114,759,420 as a result of the change in cover
design for the Class B Storage Facility from an enhanced store-and-release type cover to the same
three-layer cover as that of the Class A Storage Facility.

Table 4-6: Summary of Revised Estimated Reclamation and Closure Liability

Cost Area Estimated Cost Typical Description of Costs

Closure Implementation

General & Administration $3,500,000 Onsite management, camp costs, transport, mob/demob,
health & safety

Closure Planning $2,244,000 Reclamation research, adaptive management planning,
materials testing

Open Pits $1,500,000 Equipment removal, access control, wall and crest
stabilization, lime amendment

Waste Rock and Tailings $53,000,000 Re-grading, cover placement, revegetation

Surface Facilities $1,500,000 Building and concrete demolition, debris removal, chemical
removal, soil excavation

Water Storage Ponds $750,000 Removal of embankments, pumping of water, placement of
rip-rap and soils, slope stabilization

Infrastructure $500,000 Disconnection of services, removal of equipment, site clean-
up, hauling of scrap

Waste Disposal / Remediation $100,000 Preparation of facility closure plan, recontouring, placement
and compaction of cover

Roads and Trails $250,000 Recontouring, scarification, erosion barriers

Water and Solutions Management $11,650,000 Reclaim site diversions, active treatment costs, passive
treatment costs

Quarries and Borrow Pits $50,000 Access control, resloping, scarification

Sediment and Erosion Control $100,000 Erosion barriers, silt fencing, sediment ponds
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Cost Area Estimated Cost Typical Description of Costs
Interim Care, Maintenance, and $2,815,000 Site personnel, monitoring, water treatment, site
Monitoring Costs maintenance including equipment for 2 years
Post-Closure Care Maintenance, $5,200,000 Monitoring programs, instrumentation, environmental
and Monitoring Costs assessments, discounted for NPV
Sub-total $83,159,000
Indirect Costs (%) 15%
Indirect Costs $12,473,850 Insurance, taxes, administrative costs

Total Closure Implementation Costs $95,632,850

Contingency Allowance 20%

Contingency Amount $19,126,570 Contingency due to uncertainty of current level of design.
This will reduce in line with the degree of future design.

Approximate Total Financial Security | $114,759,420
(including Contingency) for
environmental assessment purposes

4.4 OPEN PiT AND UNDERGROUND MINING
4.4.1 Open Pit

YESAB ISSUE

In Section 4.6.2.1, a minimum 5 m wide bench at the pit crest is proposed to catch any material raveling
down the pit wall slopes. The proposed bench width is very narrow. The rationale behind the selection
of this bench width is not clear, and it is not clear that this will be sufficient to minimize the risk of rock
fall to an adequate level.

R38

“Provide the rationale for selecting a 5 m wide bench and any relevant numerical analysis
confirming the adequacy of the bench width.”

As stated in Section 4.6.2.1 of the Project Proposal: “A minimum 5 m wide bench at the pit crest is
required to catch any material ravelling down the slopes.” (Emphasis added.) The minimum crest
bench width will be 5 m and the slopes of the overburden will have a maximum slope of 30°. Note
that 5 m is a fairly standard minimum and is in accordance with custom & practise internationally in
small circumferences and relatively shallow pits such and ABM and Krakatoa. The overburden
thickness varies between 2 and 20 m and the designed width of the crest bench will be sufficient to
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catch all material that could potentially be dislodged from the slopes of the overburden. The bench
width may be increased in areas due to a number of factors including; overburden thickness, material
gradation, consolidation, and moisture content.

Numerical analysis has not been completed for the ABM Zone pit, given that the project has been
completed to PFSlevel. This work will be completed as part of the Feasibility Study work programme
that will be completed prior to applying for a Quartz Mining Licence from the Department of Energy,
Mines and Resources. In the interim, BMC has used industry standard assessment of stability based
upon its visual examination of relevant drill core by qualified geotechnical engineers and the
historical reports from world renowned specialists Golder Associates (Jan 26, 1996).

YESAB IssUE WITH BMC’s RESPONSE TO R38

In Section 4.6.2.1, a minimum 5 m wide bench at the pit crest is proposed to catch any material raveling
down the pit wall slopes. The proposed bench width is very narrow. The rationale behind the selection
of this bench width is not clear, and it is not clear that this will be sufficient to minimize the risk of rock
fall to an adequate level.

Insufficient response: Proponent failed to provide any reference to justify this ‘minimum’ bench width.
It was stated in their response that the minimum bench width is ‘fairly standard minimum and is in
accordance with custom & practise internationally in small circumferences and relatively shallow pits
such as ABM and Krakatoa.

Itis worth nothing that the minimum bench width is proposed to be 7 m in “Guidelines for Open Pit Slope
Design (Read and Stacey, 2009). Moreover, and as another example, the minimum bench face is 8 m in
British Columbia (Health, Safety and Reclamation Code for Mines in British Columbia, 2017).

R2-18

Provide the rationale for selecting a 5 m wide bench and any relevant numerical analysis
confirming the adequacy of the bench width.

In reviewing the background text provided by the technical reviewer, and the example BC regulation
referenced, it appears that there may have been a miscommunication as to what the 5 m wide bench
refers to. Section 4.6.2.1 of the Project Proposal described the pit geometry and slope stability for
the ABM Zone. The 5m bench described in this section relates to a single additional bench at the
overburden - rock interface and is separate to the standard bench design in rock. Overburden above
this bench is sloped at 25° to 30°, as recommended in the feasibility level geotechnical assessment
completed by Golder Associates (Golder, 1996).

Once in rock, a different catch bench width has been used, again as recommended by Golder
Associates. In reviewing the response to this question, it has become apparent that the slope
configurations within the ABM Zone for rock were not identified in the Project Proposal (however
they were provided for the Krakatoa Zone in Section 4.6.2.2), and BMC has interpreted this to be the
potential source of miscommunication. The proposed slope configurations for the ABM Zone are
provided below in Table 4-7.

37



KuDz ZE KAYAH PROJECT

B c RESPONSE #2 TO YESAB EXecUTIVE COMMITTEE ADEQUACY REVIEW OF KZK PROJECT PROPOSAL
BMC Minerals (No.1) Ltd.
MINERALS NOVEMBER 2017

Table 4-7: Proposed Slope Configurations for the ABM Zone

Range in Wall . . Bench Face Catch Bench Vertical Bench Interramp Angle
) Wall Designation ) .
Sector Azimuth Angle (degrees) Width (m) Separation (m) (degrees)
210-340 West Endwall 70 8 20 52.5
340-020 North Highwall 65 8 20 49
020-070 East Cutwall 70 10 20 49
070 -150 East Endwall 70 8 10 41
Determined by deposit orientation; bench faces parallel to orebody footwall must
150 -210 South Wall . .
not undercut the foliation and associated shears

The minimum catch bench width within the pit is 8 m which meets the standards referenced by the
technical reviewers.

With respect to the 5 m catch bench for the overburden interface, the Health, Safety and Reclamation
Code for Mines in British Columbia (Ministry of Energy and Mines, British Columbia, 2017)
referenced by the technical reviewer has a specific clause to unconsolidated material. Clause 6.23.1,
Removal of Unconsolidated Material states:

“All trees and other vegetation, clay, earth, sand, gravel, loose rock, or other unconsolidated
material lying within 2 m of the rim of a working face or wall in a surface mine shall be
removed, and beyond this distance all unconsolidated material shall be sloped to an angle
less than the natural angle of repose.”

The design criteria detailed earlier in this response (5 m wide bench and slope angles of 25° to 30°)
meets this standard.

R2-19

The minimum bench width should be justified by widely accepted engineering references or
numerical modelling. It is recommended to use the higher estimate in this level and then justify
a narrower bench with more detailed method rather than the opposite.

Please see BMC'’s response to R2-18.
YESAB ISSUE

Golder Associates (January 26, 1996) stated in its Executive Summary that “groundwater levels are
generally high and follow the topography, with some of the holes in the valley floor exhibiting artesian
flow”. In the Mine Dewatering section, the report stated that additional drain holes will also be required
to investigate the potential for artesian pressure in the south wall.
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R39

“Provide additional information related to rock characteristics and the potential for artesian
conditions. Provide any additional detailed plans that are available and if they are not, describe
the future investigations that will occur to check rock characteristics and artesian conditions.”

The hydrogeological setting of the Project and dewatering strategy is presented in the December 14,
2016 Tetra Tech EBA Hydrogeological Model, Kudz Ze Kayah Project, Yukon report (Appendix D-4 of
the Project Proposal). As part of the design work required for permitting, future site investigations
will be undertaken to refine the hydrogeological model and rock characteristics.

YESAB Issue wiTH BMC’s RESPONSE TO R39

Golder Associates (January 26, 1996) stated in its Executive Summary that “groundwater levels are
generally high and follow the topography, with some of the holes in the valley floor exhibiting artesian
flow”, In the Mine Dewatering section, the report stated that additional drain holes will also be required
to investigate the potential for artesian pressure in the south wall.

Insufficient response: Future investigations were not described.

R2-20

Provide additional information related to rock characteristics and the potential for artesian
conditions. Provide any additional detailed plans that are available and if they are not, describe
the future investigations that will occur to check rock characteristics and artesian conditions.

The potential for artesian conditions was addressed in hydrogeological investigation work
completed by both BMC (Appendix D-4 of the Project Proposal) and Cominco (Golder, 1996). Section
2.3.1 of Appendix D-4 identifies that artesian conditions are present in the overburden layer and
indicative of a confined aquifer. Artesian conditions were not identified within the bedrock rock
mass:

“Groundwater in the basal sand and gravel unit is believed to be confined to semi-confined by
the overlying compact to dense sand. At the completion of well installation in WW15-01, the
water level rose approximately 6 m above the top of the sand and gravel and above the top of
the inferred confining dense sand layer indicating a confining layer is present. The inference of
a confining overburden unit is supported by the rapid response in the observation well during
the pumping test at WW15-01, a reaction generally indicative of a confined aquifer”.

Similarly, Section 4.4.2 of the Golder report also identifies that artesian conditions are associated
with the overburden layer:

“Groundwater flow is from the mountains to the valley bottoms. From there, the groundwater
moves downgradient in the overburden material (north direction). Flowing wells and boreholes
in the valley bottom are indicative of upward flowing groundwater. The flowing boreholes
appear to result from high hydraulic heads and relatively high hydraulic conductivities in the
overburden material only.”
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Neither report concludes that artesian conditions will be present in bedrock. While it is currently
expected that artesian conditions will not be present in bedrock, ongoing monitoring of bedrock
water levels will continue through Project development and operations to assess and ensure the
effectiveness of the ground water dewatering regime. As noted in Section 8.3.2 of the Golder report
(and similarly confirmed in Section 4.2.2 of Appendix D-4):

“Based on available hydrogeological data, it is believed that the competent bedrock will drain
naturally through the highwalls and endwalls. Existing piezometers will be used to monitor the
draining of the rock and if required, horizontal drains will be installed in areas of high hydraulic
heads.”

“Fault zones that do not intersect the pit may require depressurisation for slope stability
purposes. These zones will be depressurised by horizontal drains drilled from the pitwall into
the fault zone, or by vertical wells installed from the ground surface into the fault zone. To locate
the fault zones, exploratory horizontal boreholes should be installed every 50 m along the
benches at 30m intervals... Exploratory vertical drain holes will also be required to investigate
the potential for artesian pressures in the south wall sequence. Any such pressures could be
dissipated by vertical bleed holes.”

In summary;; artesian conditions are expected to be present within the overburden layer.
Dewatering of the overburden and subsequent excavation of the open pit will effectively drain this
material very early in the development of the open pit removing the risks of artesian conditions.
Groundwater conditions in bedrock will continue to be monitored during operations, incorporating
drain holes to address confined aquifers that are not successfully dewatered by the network of
dewatering wells.

R2-21

Describe investigations that will provide information on rock characteristics and artesian
conditions.

The response to this Request is discussed in the response to R2-20.

4.4.2 Underground Mining (In-Situ Stresses and Possible Failure Mechanism)

YESAB ISSUE

Section 3.4 states, “for the purpose of the underground mining at Krakatoa, the major and intermediate
stresses are assumed to be 2.5 and 1.5 times the vertical stress respectively (Martin et.al. 2003).” It is
correct that in Canada the horizontal stress is greater than vertical stress. However, it should be noted
that Martin et al. is based on their investigation at the Underground Research Lab (URL) located in
Manitoba.

Potential failure mechanisms such as structurally controlled failure (i.e., wedge failure) and stress-
induced failure (i.e, spalling and slabbing) have not been discussed in the Rockland report.
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The in-situ horizontal to vertical stress ratio will be the input for the underground mine design, support
design, excavation geometry, potential failures (progressive or sudden) and other considerations. This
information is normally obtainable by in-situ tests such dilatometer tests or plate load tests.

R49

“What are the expected potential failure mechanisms (both structural failure and stress-
induced)?”

As stated in the Rockland report (Appendix 2 of the Initial Response Report (BMC, 2017), Section 8
Recommendations), in the next stage of assessment, a dedicated geotechnical drilling program will
be planned in order to obtain representative geotechnical information across the main lenses and
where other important infrastructures such as the ramp will be located underground. The drilling
will be oriented core drilling and therefore major joint sets will be defined. Further, as mentioned in
Section 8, a laboratory program will be planned to establish required parameters such as Young’s
Modulus and Poisson’s ratio for the main Krakatoa’s rock types. This will subsequently be supported
by geological and geotechnical mapping within the open pit. This information set will be used to
define potential failure mechanisms and recommend ground support accordingly.

R50

“How have the outlined mitigation measures accounted for the potential scenario where
assumptions made in the preliminary design are non-conservative?”

As stated in the Rockland report (Appendix 2 of the Initial Response Report (BMC, 2017), Section 8
Recommendations) in the next stage of assessment, a dedicated geotechnical drilling program will
be planned to obtain representative geotechnical information across the main lenses. Subsequently,
geotechnical domains will be identified for Krakatoa and ground support will be recommended
accordingly. Where locally, the recommended ground support is found to be insufficient, analytical
/empirical/numerical methods will be used to assess stability and recommend ground support.

Should the assumptions made in the preliminary design be found to be non-conservative (as an
example if it was determined that fibrecrete reinforcement of the main ramp was necessary), BMC
will revise ground support designs to ensure that the integrity of the underground mine is
maintained, and that safety of underground personnel is not compromised. BMC has allowed for
sufficient financial and production contingencies within the planning of the mine to ensure that
flexibility in ground support design can be maintained as and when required.

R51

“What are the gaps in information and what is the plan for addressing these gaps for the
detailed design and operations?”

As noted in R48, the measurement of in-situ stresses has not been recommended by BMC'’s
consultants to be completed at this time. Notwithstanding this, detailed design for the underground
mine will be informed by additional data generated between completion of the PFS and
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commencement of underground mining, including additional geotechnical drilling, in pit mapping
and experience gained with the rock mass during the first two years of open pit mining, prior to
commencement of the underground mine.

Once the underground mine is in operation, data gathering and analysis will continue throughout the
mine life to monitor the performance of ground support design, which will be updated where
appropriate to reflect changes in understanding of the in situ rock mass and its response to mining
activities.

YESAB IssUE WITH BMC’s RESPONSE TO R49, 50 AND 51

Section 3.4 states, “for the purpose of the underground mining at Krakatoa, the major and intermediate
stresses are assumed to be 2.5 and 1.5 times the vertical stress respectively (Martin et.al. 2003).” It is
correct that in Canada the horizontal stress is greater than vertical stress. However, it should be noted
that Martin et al. is based on their investigation at the Underground Research Lab (URL) located in
Manitoba.

Potential failure mechanisms such as structurally controlled failure (i.e, wedge failure) and stress-
induced failure (i.e., spalling and slabbing) have not been discussed in the Rockland report.

The in-situ horizontal to vertical stress ratio will be the input for the underground mine design, support
design, excavation geometry, potential failures (progressive or sudden) and other considerations. This
information is normally obtainable by in-situ tests such dilatometer tests or plate load tests.

Insufficient response: The proponent did not provide answers. Some of the gaps, as described in R51, are
proposed to be deferred to a later stage.

The proponent referred to Rockland report Section 8 where it is stated that “in the next stage of
assessment, a dedicated geotechnical drilling program will be planned in order to obtain representative
geotechnical information across the main lenses and where other important infrastructure such as the
ramp will be located underground”. As per our initial reviews, there are no robust geotechnical findings
provided in the Rockland report that explicitly address the anticipated challenges in open pit or
underground design and operations. The Rockland report refers to future additional investigation, in
line with the response provided by the proponent. However, the requested items are a crucial part of any
investigation even at preliminary stage and SNC-Lavalin believes they should be addressed prior to
permitting stages.

R2-22

What are the expected potential failure mechanisms (both structural failure and stress-
induced)?

On September 14, 2017 BMC representatives met with YESAB representatives and their consultant
SNC-Lavalin. During the meeting clarification was provided regarding the information required for
response to R2-22. It was clarified that in the absence of Feasibility level underground geotechnical
investigations, typical geotechnical failure mechanisms for open pit and underground operations be
provided along with potential mitigation measures that BMC would use in the event that these
mechanisms are encountered at KZK. This information will in turn provide YESAB with the
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confidence that BMC is committed to eliminating, minimizing or reducing risks in order to ensure
that the Project doesn’t encounter unforeseen health and safety issues and/or production delays.

The various possible failure mechanisms of underground excavations have been recognised and
documented for centuries, with methods of detection and mitigation updated as technologies evolve.
Failure mechanisms in underground mines are known to be governed by mining method, rock
competency, structural controls, existing stress regimes, amount of water present, and other criteria.
With this wealth of information and BMC’s experience, all potential failure mechanisms that could be
encountered at KZK have been experienced and overcome at numerous mines around the world by
various strategies and there are not expected to be stability conditions that cannot be or are not
routinely handled by current practices.

There are two major classes of failure mechanisms:
Structural Failures

The most prevalent potential failure mechanisms at KZK are expected to be wedge failures. In
underground openings excavated at relatively shallow depths in jointed rock masses, the most
common types of structural failure are those involving wedges falling from the back or sliding out of
the walls of the openings. These wedges are formed by intersecting structural features, such as
jointing and shears, which separate the rock mass into separate but interlocked units. When a free
face is created by the excavation of an opening these units lose the effect of some of the locking
mechanisms and may become physically unstable under the influence of gravity. The size of potential
wedge failures is dependent on the geometry of the intersecting structures and the relative geometry
of the underground excavation. Dependent on the number of structural controls present within the
location of the excavation, one failure may lead to successive failures, as natural support is removed
at each failure, until the excavation reaches a stable profile, both horizontally and vertically.

The key to mitigating for wedge failure is identification of the potential failure, and supporting it,
prior to the excavation advancing to a point where failure becomes possible. Prior to commencing
underground development, a preliminary Ground Control Plan will be developed utilizing all
available geological information with regards to jointing and identified structural controls.
Interpretation and assessment of this data will provide a minimum standard of ground support
required for all excavation, in all identified rock quality domains, and will be appropriate for most
joint configurations in all expected excavation profiles and spans. The initial data will be limited and
the Ground Control Plan will be continuously updated by suitably qualified mine staff throughout the
mine life and as excavations advance. A possible mitigation measure to limit exposure to the risk of
wedge failures is to align excavations at an optimal angle to the jointing structure, however this is
not always possible due to the operational necessity of achieving required elevation and position
targets, and toto local variation in the orientation of the structural joint sets.

The Ground Control Plan will provide appropriate support for wedge failures that can be predicted
with the existing data. These failures will be dependent on the joint spacing and geometry as well as
the relative geometry between the joints and other structures. As mining progresses and more
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information is gained the Ground Control Plan will be modified by mine staff to more accurately
reflect the observed ground conditions.

There will likely be structural controls, such as shears and local faults that have not been identified
prior to mining due to their localized nature. These controls will be identified on a visual basis as
mining advances, with each cut subject to face, rib and back mapping. The resultant data will be used
to evaluate necessary ground support measures required, on a case by case and on a shift by shift
basis. The minimum inputs required from underground mapping will be the extent, dip, and bearing
of the structure, and this will aid in informing the strength of the required support and, importantly,
the length of the support, to provide the minimum factor of safety required. Necessary support will
be installed prior to any further advance of each heading and previously installed support will be
evaluated for its effectiveness. Ground support available on site will include a suitable variation in
support mechanisms with a variety of lengths to ensure that there is appropriate equipment to
support the worst possible scenario.

Stress Related Failures

One of the issues encountered in mining and civil engineering in regard to tunnels is slabbing or
spalling of material from the roof and walls. This can take the form of popping, in which dinner plate
shaped slabs of rock can detach themselves from the walls with an audible sound, or gradual spalling
where the rock slabs progressively fall away from the roof and floor. In all cases the rock surrounding
the excavations is brittle and massive. In this context massive means that there are very few
discontinuities such as joints or, alternatively, the spacing between the discontinuities is of the same
order of magnitude as the dimensions of the opening. These types of potential failure are possible in
the massive ore; however, due to the shallow nature of the ABM Deposit the more extreme forms of
this failure mechanism (such as rockbursts) are not predicted.

As the underground mine excavation progresses the potential for stress related failures will become
more prevalent. These failures are a direct result of an increasing amount of void space as mining
production extracts ore and the resultant transfer of stresses. Despite backfilling of stoped areas
there may be stress transferred to adjacent mining areas as stopes are depleted. This transfer of
stress will, if mitigation measures are not implemented, potentially manifest itself in a number of
ways ranging from localized spalling of walls and backs to potentially massive failures when
combined with structural elements. The primary mitigation measure for stress related failures is the
optimal scheduling and alignment of the excavations relative to each other and the structure of the
surrounding rock. The optimal plan is generated by structural analysis and numerical modelling and
this will also identify areas where (and sizes of) pillars that may be required, to limit the stress
transferred. Development and stoping in the ore are the most susceptible to potential stress failures
due to the massive nature of the ore (less jointing) and the relatively large volumes that will be
removed.

A program of geotechnical monitoring will be implemented as part of the Ground Control Plan. This
will include regular pull tests on support elements, visual inspection of installed ground support and
ground conditions, and installation of geotechnical monitoring systems such as multipoint borehole
extensometers (MPBX), and potentially micro-seismic monitoring systems, at critical locations. The
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monitoring systems will give advanced warning of symptoms of induced stress and structural
failures.

Destressing of excavations due to the advance of headings will cause spalling on backs in headings,
however the size of failures will be limited by the jointing and joint conditions and will be controlled
by the meshing required in the Ground Control Plan. It may be necessary at times to rehabilitate the
bolting due to a buildup of rock fragments behind the mesh however this is part of the routine
maintenance regime required for ground support at most mines. Similarly, a buildup of rock
fragments may occur, due to “air slack” which is caused by access of air to newly mined areas which
may remove moisture from existing joints and the resultant loss of cohesive strength causes local
instability.

Drilling and blasting designs will be monitored for their effectiveness in providing stable excavation
profiles with limited blast-caused damage to the rock fabric. I[f necessary, the designs will be modified
to reduce blast induced damage to the excavations. This will help minimize the amount of
rehabilitation bolting required for existing excavations.

R2-23

How have the outlined mitigation measures accounted for the potential scenario where
assumptions made in the preliminary design are non-conservative?

As updated design studies of the underground mine at Kudz Ze Kayah progress, data will be obtained
from all available sources to determine if the assumptions made in the preliminary design are non-
conservative. Data sources are enumerated in R2-24 and will include; additional core drilling of mine
infrastructure, such as the decline, and geological mapping of the open pit. Information on jointing
and structural features identified during this process will be used to update the preliminary Ground
Control Plan prior to the commencement of underground excavations. As identified in the response
to R2-22, should preliminary designs be found to be non-conservative, one mitigation measure that
will be utilized is the review of ground support designs and installation of additional ground support
to ensure that the integrity of the underground mine is maintained and that safety of underground
personnel is not compromised.

[t is expected that wedge type failures will be the prevalent failure mode that will require additional
ground support above what is required by the Ground Control Plan. Because of the localized nature,
the potential controls for this type of failure can often only be predicted during excavation. As stated
in R2-22:

“These controls will be identified as mining advances, on a visual basis, with each cut subject to
face, rib and back mapping with results of this used to evaluate necessary increased ground
support required, on a case by case basis. The inputs required from the mapping will be the
extent of the structure, dip, and bearing and this will inform the strength of the required support
and, as important, the length of the support, to provide the minimum factor of safety required.
The support will be installed prior to any further advance of the heading and previously installed
support will be evaluated for its effectiveness. Ground support available on site will include a
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suitable variation of support mechanisms with a variety of lengths to ensure that there is
appropriate equipment to support the worst possible scenario.”

The worst case of this type of failure is where one failure leads to multiple failures, due to the number
of structural controls in an area. The failures continue until a stable profile is achieved. This normally
occurs when there are number of weak joints combined with multiple local structural controls. If
there are indications that this may occur then more intensive ground support regimes, such as
fibrecrete or sets may be used to prevent the failure. This type of failure may occur where there had
been no prior visible indications and generally occurs during the blasting of a heading. In this case
there are several potential solutions including those described previously as well as the potential
realignment of the heading.

Drilling and blasting designs will be monitored for their effectiveness in providing stable excavation
profiles with limited blast-caused damage to the rock fabric. If necessary, the designs will be modified
to reduce blast induced damage to the excavations. This is a standard operational expectation of any
underground mine.

Stoping of the ore will utilize the cut and fill method as the primary mining method (92% of the ore
from the underground mine is from development and cut and fill mining). Cut and fill mining allows
a high degree of control with incremental advances and face exposure. This will ensure that opening
of production areas is co