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1.0 INTRODUCTION

The Executive Committee has reviewed the proposal for the “Casino Mine” submitted by Casino
Mining Corporation (CMC) on January 3, 2014. The Executive Committee has determined that the
proposal is inadequate. This Adequacy Review Report includes a request for supplementary
information that is required.

A proposal is deemed adequate if the Executive Committee determines the proposal:

e has taken into account the matters referred to in paragraphs 42(1)(b),(c) and (e) to (h) of the
Yukon Environmental and Socio-economic Assessment Act (Act);

e contains sufficient information to enable the Executive Committee to prepare a statement of
the scope of the Project under s. 34 of the Executive Committee Screening Rules;

e contains sufficient information to enable the Executive Committee to commence the
screening; and

e complies with the applicable rules.

The Screening Rules provide the proponent up to 180 days to either submit the requested
supplementary information or to advise the Executive Committee in writing, when it will be submitting
the supplementary information. All supplementary information must be provided to the Executive
Committee within two years from the date the proposal was submitted to the Executive Committee.
The form and content of the supplementary information submission should comply with all applicable
Rules and requirements of the Board, including the general filing requirements.

For questions or comments regarding this report, please contact Nathan Aasman, YESAB Senior
Assessment Officer assigned for this Project, by telephone 867-668-6420, by email at
nathan.aasman@yesab.ca, or in person at Suite 200 — 309 Strickland Street, Whitehorse, Yukon.

1.1 ACKNOWLEDGEMENTS

The Executive Committee invited comments on the adequacy of the Project proposal from various
First Nations, Decision Bodies, and regulators including:

e Selkirk First Nation e Environment Canada

e Little Salmon Carmacks First Nation ¢ Natural Resources Canada

e Trondék Hwéch'in e Fisheries and Oceans Canada

e White River First Nation e Transport Canada

e Kluane First Nation ¢ Northern Projects Management Office

e Government of Yukon e Aboriginal Affairs and Northern Development
Canada
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Table 1 lists input the Executive Committee received from parties invited to participate in the
adequacy review of the proposal. The Executive Committee has considered this input when preparing
this Adequacy Review Report.

Table 1: Input received from external parties

Party

Document Description

YOR Document #

Natural Resources
Canada

NRCan Adequacy Comment Submission — 2014-04-30

2014-0002-245-1

Transport Canada

Transport Canada Adequacy Comment Submission —
2014-05-01

2014-0002-246-1

Environment Canada

Environment Canada Adequacy Comment Submission

—2014-05-23

2014-0002-249-1

Selkirk First Nation

SFN Adequacy Comment Submission — 2014-05-23

2014-0002-250-2

SFN Submission — Kuipers Memo

2014-0002-254-1

SFN Submission — LGL Limited Memo

2014-0002-255-1

SFN Submission — MESL Memo

2014-0002-256-1

SFN Submission — Northland Earth and Water
Consulting Memo

2014-0002-257-1

SFN Submission — North West Resources Memo

2014-0002-258-1

SFN Submission — Wildlife and Vegetation

2014-0002-259-1

Fisheries and Oceans
Canada

DFO Adequacy Comment Submission — 2014-05-13

2014-0002-251-1

Government of Yukon

YG Adequacy Comment Submission — 2014-05-23

2014-0002-252-1

Tr'ondék Hwéch’in

TH Adequacy Comment Submission — 2014-05-26

2014-0002-260-1

White River First
Nation

WRFN Comment Submission — 2014-12-22

2014-0002-279-1

YESAB
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Party Document Description YOR Document #
Little Salmon LSCFN Comment Submission — 2014-11-27 2014-0002-274-1
Carmacks First

Nation LSCFN Comment Submission — 2015-01-06 2014-0002-280-1

LSCFN Submission — Rob Walker Consulting Memo 2014-0002-281-1

LSCFN Submission — ElknWillow Environmental 2014-0002-282-1
Consulting Memo

LSCFN Submission — Can-nic-a-nick Environmental 2014-0002-283-1
Sciences Memo

LSCFN Submission — Referenced Article 2014-0002-284-1

In addition, to support the adequacy review the Executive Committee retained four independent
consultant teams to undertake a technical review of select components of the project proposal as
listed in Table 2. The Executive Committee considered the technical memorandums in preparing this
Adequacy Review Report.

Consultants were requested to review relevant sections and appendices of the proposal in their
respective knowledge areas, and to provide a technical memorandum focused on the adequacy of
information. Consultants were requested to:

e review and validate specific sections of the Casino Mine Proposal and related documents;
o identify key issues, concerns, information gaps, and required supplementary information;

e evaluate models used in the proposal including adequacy of field data, modeling assumptions
and model analysis, uncertainty or limitations and model predictions; and

e provide professional judgment on key aspects of the project proposal.
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Table 2: Consultants retained by the Executive Committee

Knowledge Area Independent Consultant YOR Document #

Hydrology and Aquatic Resources and EcoMetrix Incorporated 2014-0002-235-1
Engineering Design and Geotechnical
Considerations

Wildlife and Wildlife Habitat SLR Consulting (Canada) Ltd. 2014-0002-238-1
Socio-economic Considerations Morrison Hershfield Limited 2014-0002-237-1
Use of Liquefied Natural Gas SENES Consultants 2014-0002-248-1

1.2 SUMMARY OF ADEQUACY REVIEW

CMC proposes to construct, operate, decommission and remediate a copper, gold, silver and
molybdenum mine. The Casino Mine is located approximately 150 km northwest of Carmacks and
300 km from Whitehorse. The Project will process approximately 120 000 tonnes of ore per day, or
43.8 million tonnes per year, over a 22-year mine life. The Casino Mine would be the largest mine in
Yukon history and one of the largest in Canada.

The main components of the Project include an open pit, a tailings management facility, a heap leach
facility, processing facilities, temporary stockpiles, liquefied natural gas power generation, and
associated mine infrastructure components. Access to the mine site requires the construction of
approximately 120 km of new all-weather gravel access road. This will be an extension of the
Freegold Road and will generally follow the historic Casino Trail. In addition, the existing Freegold
Road will be upgraded, a bypass around Carmacks will be constructed, and a new bridge over the
Nordenskiold River will be constructed.

We have determined that the proposal is inadequate and have requested supplementary information
from the proponent. The following Adequacy Review Report includes a request for supplementary
information that is required in order for the proposal to be deemed adequate. It is 158 pages in length
and contains 449 specific requests. Aspects where additional information has been requested
include:

e description of project activities such as the heap leach facility, mine waste disposal, water
management, and closure and reclamation;

e terrain features in relation to stability of mine infrastructure and access roads;

e water quality and quantity aspects including baseline data, geochemical characterization,
handling of potentially acid generating and metal leaching materials, and water quality
predictions;
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e biophysical aspects such as fish and aquatic resources, wildlife, and plants and vegetation;
and

e socio-economic aspects such as baseline information, heritage resources, and emergencies
and human health.

The main concerns are related to the lack of information on: the tailings management facility and
associated dam; the access road to the Project; traditional knowledge and traditional land use;
closure and reclamation; human health and safety; and the use of liquefied natural gas for power.
These concerns are summarized further in the following sections.

1.2.1 Tailings Management Facility

The tailings management facility (TMF) requires the construction of a dam across the Casino Creek
valley to contain approximately 956 million tonnes of tailings and 658 million tonnes of waste rock and
overburden material. A portion of the tailings and waste rock will be potentially acid generating and as
a result will need to remain flooded within the TMF. The dam is comprised of the main embankment
and a smaller west embankment constructed of a low permeability core, rockfill and non-reactive
waste rock, and cyclone sand from de-sulpherized tailings. The main embankment will be
approximately 286 m high at the deepest part of the Casino Creek valley and 2 460 m wide along its
crest. The west embankment will be approximately 21 m high and 333 m wide along its crest.

The proposed TMF main embankment would be one of the world’s highest dams and the highest
tailings dam. As such, the proposed dam would be unique on a global scale. Little Salmon Carmacks
First Nation’s consultant, BGC Engineering, aptly states that it “is beyond the current state of practice”
(YOR 2014-0002-274-1).

The TMF will be a permanent feature storing mine tailings and waste rock in perpetuity and has a
high likelihood of significant adverse effects if it fails or does not perform as intended. Additionally, the
probability of failure, even considering design standards such as a maximum design earthquake of 1
in 10 000 years, approaches 1.0 for a structure that must remain in place forever. We have requested
additional information to support the design and feasibility of construction to inform our understanding
of the geotechnical stability of the dam. This includes information such as design basis, foundation
characterization, water management, and construction methods.

Additionally, in order to assess potential effects in the event of a dam breach, we have requested that
CMC conduct a dam breach analysis with water/tailings inundation modeling. This analysis and
modeling will provide information on the maximum extent of flooding relating to a sudden full storage
dam breach. Based on this information, we have requested CMC include an assessment of
downstream environmental and socio-economic impacts as well as mitigation measures in the event
of a tailings breach.

1.2.2 Access Road

Access to the mine site requires upgrading and re-routing portions of the existing 83 km Freegold
Road, constructing 120 km of new all-weather road as an extension to the Freegold Road, and
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constructing a bypass around Carmacks. CMC has indicated that several sections will be re-routed
through Little Salmon Carmacks First Nation and Selkirk First Nation Settlement Lands. The Freegold
Road extension will generally follow the historic Casino Trail. Portions of the extension will pass
through areas of high value in particular late-winter habitat for the Klaza caribou herd.

There are a wide range of potential effects in relation to road use and management. These include
potential effects to wildlife, use of Settlement Lands, and general public access. An all-season road to
the Casino property could also act as a catalyst for increased fishing, hunting, mineral exploration,
resource development and road use.

In order to assess potential effects associated with the upgrade of the Freegold Road and
construction of the extension, we have requested additional information on: crossing First Nation
Settlement Lands; a road management plan; traffic predictions and response to accidents; traffic
through Carmacks during construction; and types of dangerous goods being transported.

Of particular concern was the overall management of the Freegold Road. CMC indicated that a road
management plan will be developed in order to address potential effects of the access road on
various values, however, little detail has been provided. In addition, the means of managing access
for the Freegold Road are unclear. We have requested that a detailed road management plan be
developed for the entire Freegold Road. Additional information was requested in relation to the effects
of the road on wildlife including mitigations, monitoring, management, and indirect effects associated
with hunting.

1.2.3 Traditional Knowledge and Traditional Land Use

Traditional Knowledge (TK) requires continued and stable access to traditional land uses (TLU). CMC
speaks to TK and TLU in developing the proposal both as informing values and effects as well as
indicators for change. However, the potential effects of the Project on continued and stable traditional
land uses remains unclear. Additionally no TK and TLU studies were undertaken as part of the
collection of baseline data. The TK and TLU baseline information provided in the Land Use section of
the proposal is inadequate and the Cultural Continuity section also fails to provide sufficient
information on TLU in the Project footprint.

We have requested that CMC conduct a TK and TLU study for the Project. Additionally, we have
requested that additional information be provided outlining the specific efforts and processes
undertaken to gather TK and TLU and how that information informed the drafting of the proposal. In
order to assess potential effects we have requested CMC provide an assessment of effects to
traditional economy and provide a framework for monitoring effects to TLU resulting from the Project.

1.2.4 Closure and Reclamation

At closure, two wetlands will be constructed within the TMF area in order to capture and treat water
from the TMF, the open pit, and the heap leach facility prior to discharge. The south wetland will treat
water from the TMF prior to discharge while the north wetland will treat open pit discharge into the
TMF. The wetlands are primarily designed to remove metals. While the south wetland is expected to
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be operational on a year round basis, the north wetland will operate only seasonally. Discharge from
the open pit to the TMF will correspondingly be on a seasonal basis. At closure, CMC predicts
treatment of mine discharge will meet standards for aquatic life as set by the Canadian Council of
Ministers of the Environment and their site specific water quality objectives.

The design of the wetland treatment system provided by CMC is necessarily conceptual in nature;
however, the implications of its effectiveness are critical to understanding potential effects to a wide
range of values. The information provided is inadequate.

We have requested additional information to support the chosen approach to closure and
reclamation. This includes requesting the initiation of laboratory studies to confirm the effectiveness of
the wetlands as a water treatment system and a detailed plan on further field studies to support and
refine its effectiveness. Additional information is also requested on the design and operation of the
wetland treatment system and on contingency or alternative treatment options.

1.2.5 Human Health and Safety

The Project has two major components when considering emergencies, the mine site itself and its

transportation routes. There will be up to 1 000 personnel on-site during construction and up to 800
during operations. Mine sites inherently include various facilities that may pose a risk to personnel.
Additionally, the Project is located in a remote area with limited access.

The Project proposes extensive use of the North Klondike, South Klondike and Alaska highways as
well as the Freegold Road. Traffic will include the transportation of supplies, including hazardous
materials, to the mine site and transportation of ore from the mine site. Traffic volumes are uncertain
at this time but expected to be approximately 125 trucks per day (including inbound and outbound
traffic) during operations. In addition, while traffic is much lower during construction (approximately 52
trucks per day), this traffic may be routed through Carmacks while the bypass is being constructed.

We have requested additional information on emergency response plans, both along the access road
and at the mine site, in order to adequately assess risks and potential effects to human health and
safety. Information is also requested on medical and emergency services that will be available at the
mine site and along the transportation routes. Information requests focused on both mine site
personnel safety and public safety.

We have also asked that CMC complete a comprehensive Human Health Risk Assessment (HHRA).
This type of assessment identifies hazardous materials present on-site, evaluates toxicity, finds and
assesses pathways, and characterizes risk to human health. An HHRA in relation to this Project
should include an analysis of effects resulting from the consumption of wildlife, fish, and traditional
food.

1.2.6 Liquefied Natural Gas Power Plant

Power for the Casino Mine will be from an on-site liqguefied natural gas (LNG) power plant. The main
power plant will have a total nominal capacity of 150 MW. During normal operations the plant will
produce approximately 130 MW. LNG will be stored onsite in a 10 000 m3 storage tank. LNG will be
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trucked to the mine site from northern BC and will require approximately 11 trucks per day during
operations.

Limited information was provided for the onsite generation of power using LNG. The proposal
requires additional information on design, construction, and operation of the LNG transportation,
storage, vaporization, and gas distribution facilities. We have requested additional information
regarding the on-site LNG power plant including: a detailed description of all LNG related facilities;
safety measures and separation distances from LNG facilities; desigh measures and operating
procedures; and standards and codes applicable to the Project. Additionally, we have requested CMC
identify and provide an assessment of potential hazards to LNG facilities in relation to seismic activity,
extreme weather events, wildfire, unstable terrain, and degradation of discontinuous permafrost.

1.3 SCOPE OF ADEQUACY REVIEW

During the adequacy review period, many concerns were raised from a wide range of sources as
listed above in Tables 1 and 2. Many of the concerns and issues raised by both consultants retained
by the Executive Committee and external parties invited to comment were considered in preparing
this Adequacy Review Report. However, not all concerns and issues resulted in a request for
additional information.

The Adequacy Review Report and associated request for additional information focuses on ensuring
that the proposal:

e has taken into account the requirements in the Act;

e contains sufficient information to prepare a statement of scope and to enable the Executive
Committee to commence the screening; and

e complies with the applicable rules.

Questions and concerns raised during the adequacy period that do not meet the above objectives are
generally not put forward to the Proponent in this report. This does not mean that those concerns will
not be addressed in the screening process.

Many comments received referred to the methodology of the proposal’s effects assessments or
suggested mitigations measures. These types of comments and concerns will be considered as the
Executive Committee conducts its effects assessment during the screening process. Where baseline
data, project activities, or potential effects are not clearly understood, the Executive Committee has
pursued the information required for it to conduct its effects assessments. Questions and concerns
about proposal methodology will inform the Executive Committee on how to evaluate the validity of
proposal effects assessments and how best to proceed in its effects assessments.

The following sections of this Adequacy Review Report specify the supplementary information that is
required in order for the proposal to be deemed adequate.
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2.0 PROJECT DESCRIPTION

2.1 ALTERNATIVES

Section 42(1)(e) of the Yukon Environmental and Socio-economic Assessment Act (YESAA) requires
the Executive Committee to consider “alternatives to the project or existing project, or alternative
ways of undertaking or operating it, that would avoid or minimize any significant adverse
environmental or socio-economic effects.” Additionally, s. 50(2)(a) requires proponents to consider

s. 42(1)(e) in preparing a proposal. In the Casino Mine proposal, CMC quotes YESAB guidance that
asks for “functionally different ways to meet the project need and achieve the project purpose” (p 4-
109).

Section 4.8 of the proposal outlines alternatives to various Project activities. These activities include
methods of transportation of ore, power generation, tailings management, and site access. Several
other activities are explicitly excluded in table 4.8-4 from an examination of alternatives; this includes
alternatives to employee accommodations, for example.

In addition, briefly, in table 4.8-2, the Proponent provides a cursory evaluation to alternatives to the
Project as proposed: delay the Project, abandon the Project, proceed as planned, or change the
location of the Project.

The Project is currently in the adequacy phase and thus no significant adverse effects have yet been
determined. However, the magnitude of impact of some Project components, such as the tailings
management facility and the proposed mine access are likely to result in significant adverse effects.

The Executive Committee requires additional information and detailed descriptions regarding
alternatives to the mine access route and the method of tailings disposition in order to complete an
assessment of the Project. It is important to note that these alternatives are not contingencies or
mitigations, as are requested in other sections of the Adequacy Review Report.

2.1.1 Tailings Management Facility

The proposed tailings management facility is designed to contain tailings and waste rock. Section
4.8.4.4 of the proposal outlines alternative tailings management sites. Sub-aqueous disposal was the
only considered option as “the anticipated production rates of the Project were determined early on in
the planning phase to be in excess of what could be managed by dry stack tailings (p 4-129).” As
such, all alternative locations involve a dam and tailings submersion in water.

The proposal briefly assesses four alternatives, including one involving three separate tailings
facilities. The proposal provides some details for various aspects including geographical extent,
capital cost, maintenance cost, dam height, and dam volume. Additional information regarding the
rationale for the decision to select the proposed tailings management strategy is required. This
includes a substantive rationale for the selection of sub-aqueous disposal in addition to work done or
information available on the feasibility and design of different tailings management facilities examined
in the proposal.
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The Executive Committee requires more information in relation to alternatives to this Project activity.
Therefore, please provide the following:

R1. All information and rationale used for the selection of the proposed tailings management
facility over alternative disposal methods.

R2. Alternative dam construction methods to using cyclone sand.

2.1.2 Mine Access Route

Section 4.8.4.2 of the proposal outlines alternative mine site access routes as the mine will require a
new all-season road in order to reach the mine site. The proposal selects three options for evaluation
and provides cost estimates for both operations and maintenance. The proposal mentions that these
three are considered in a greater degree of detail than others and includes references to the technical
challenges of each route. This suggests that more information is available from the data used to
determine the choice of access route used in the proposal. Any details on access routes that were not
examined in greater detail and the method of selecting routes would aid the Executive Committee in
understanding the rationale for the proposed routing in relation to potential effects. Therefore, please
provide the following:

R3. All information and rationale used to justify the proposed road alignment over alternative
alignments.

2.2 OVERSIGHT OF DESIGN, CONSTRUCTION, OPERATION, AND CLOSURE

Selkirk First Nations consultant, Northland Earth & Water Consulting Inc., notes a lack of details
regarding “internal controls that will be used in guiding the design, construction, operation, and
closure of the key components of the project which include the heap leach, open pit, and the tailings
management facility” (YOR 2014-0002-257-1, p 5). Poorly defined or lacking quality assurance/quality
control (QA/QC) measures can result in improper or inadequate oversight of significant mine
infrastructure, which could lead to failures and associated adverse environmental and socio-economic
effects. The Executive Committee requires additional details to understand the proposed oversight of
the design, construction, operation, and closure of mine components. Therefore, please provide the
following information:

R4. Identify whether broad-based stakeholder risk assessment processes, such as failure
modes and effects analysis, will be completed and/or whether external expert review
panels will be used as internal quality controls to guide the project.

R5. Identify if and how independent regulatory audits will be conducted.

R6. Describe how best practices, in relation to oversight, will be applied to the Project given
the scale and nature of challenges associated with the proposed activities and site.
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2.3 CONSTRUCTION

The Proponent proposes an ambitious timetable for Project construction, especially regarding the
Freegold Road Extension and the heap leach facility. The timelines of some activities are dependent
on the timing and rate of construction for other activities (e.g. cyclone sand production for the tailings
management facility embankments). The staging activities that are required for adherence to
proposed timelines are unclear. For example, Appendix 4B (Freegold Road Report) indicates that 75
barge loads will facilitate Project construction, yet no details of this activity are provided. In order to
enter the construction phase efficiently, some staging and preparation activities may be required. This
is especially true of the Freegold Road given its length.

Appendix 4B (Freegold Road Report) assumes that during construction an equivalent of 75
truckloads will be brought to the site via barge; however, this is mentioned only in a footnote. The
Executive Committee requires more information regarding staging and preparation activities.
Therefore, please provide the following:

R7. A description of all other staging and preparation activities. For example, equipment, fuel,
and material staging for the upgrade to the Freegold Road and construction of the
Freegold Road Extension.

R8. Describe the interdependency of and critical path for staging and construction activities.

R9. Details regarding planned barging activity, including frequency, temporal periods, and
types of freight anticipated by barge. Additionally, please describe any ancillary activities
associated with barging, such as landing sites and access road.

2.4 FEASIBILITY OF THE SULPHIDES REMOVAL PROCESS

Geochemical characterization of the Casino ore body and overburden shows that a majority of
excavated rock, and as a result tailings and waste rock, will be potentially acid generating and/or
have high metal leaching (ML) potential (CMC, 2014, p 23-5). Since the tailings management facility
(TMF) embankments will largely be constructed out of tailings, CMC has proposed to remove
sulphides from tailings prior to use in construction. As such, the process used to remove sulphides is
critical for producing sufficient construction material for the TMF embankments, while ensuring that
those embankments do not generate ARD/ML.

CMC proposes to remove sulphides through a pyrite flotation circuit that would generate two tailings
streams — non-acid generating (NAG) and potentially acid generating (PAG). Twenty percent of
tailings would be PAG tailings, deposited in the TMF sub-aqueously to reduce the potential for ARD
(i.e. sulphide oxidization). NAG tailings would account for the remaining 80 percent of tailings;
however, silts and clays, which account for half of NAG tailings, are inappropriate for TMF
embankment construction. Generally, proposal documents refer to NAG tailings produced in the
sulphide removal process as “cyclone underflow” and “cyclone sand” while finer particles are referred
to as “cyclone overflow”. Only NAG tailings, or cyclone sand produced from the sulphide removal
process, are a suitable construction material for embankment construction.
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Little Salmon Carmacks First Nation’s consultant, BGC Engineering, notes that the predicted
availability of NAG material appropriate for embankment construction is approximately 12 to 12.5
million tonnes (Mt) while construction requirements will be 12.1 to 12.4 Mt (YOR 2014-0002-274-1).
Variation, of even a few percentage points, in the split between PAG and NAG materials could have a
significant effect on the availability of construction material. Likewise, the split between NAG cyclone
sands, silts, and clays could affect the availability of construction material. BGC notes that the
accuracy of predictions regarding the availability of construction material is “at best about +15%”
(YOR 2014-0002-274-1).

Ineffective sulphide removal could lead to insufficient material for embankment construction while
increasing the volume of material the TMF must hold. This could result in a shortage of construction
material necessitating the use of borrow materials. The proposal notes that borrow materials may be
required for embankment construction should cyclone sand be unavailable in sufficient quantities.
BGC Engineering states “[s]ince free-draining material must be used in the downstream shell to
provide the necessary downward drainage for cellular compaction of tailings that is proposed, and
free-draining materials are normally in limited supply, making up for cycloned sand shortages with
natural borrow cannot be assured without further study” (YOR 2014-0002-274-1, p 7).

Alternatively, ineffective sulphide removal could lead to the incorporation of PAG material into TMF
embankments resulting in ARD/ML from the embankment shell. This could lead to adverse effects to
receiving water quality. With 120 000 tonnes of mill throughput per day and potential variation in
tailings stream properties, EcoMetrix questions how construction material will be verified as NAG. If
variations in tailings are not properly accounted for, portions of the downstream shell of the TMF
embankment could become acid generating and lead to adverse effects to receiving water quality.
The Executive Committee requires a clear understanding of the sulphide removal process and its
implications to water quality. The sulphide removal process has implications on other aspects of the
proposal such as water quality modeling, which uses parameters derived from desulphurization
including the volumes of NAG and PAG material as well as embankment properties.

The Executive Committee requires more information on the sulphide removal process and its
implications for embankment construction. Therefore, please provide the following:

R10. The reports that show results of metallurgical testing and sulphur removal performance
from 2009 and 2010 bench tests, as well as the 2012 pilot test by G&T.

R11. Additional information to support the feasibility of the sulphide removal process. Details
should include:

a. detailed description of the sulphide removal process;

b. how the process will account for variations in the mineral composition of
processed ore and the large tonnage of tailings; and,

c. QA/QC for tailings classification including a detailed schedule for testing.
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R12. Additional information on the NAG tailings, or cyclone sand, produced through the
sulphide removal process. Details should include:

a. data to show that the sulphide removal will be effective for all ore types;

b. sulphide levels required to produce non-acid generating cyclone sand and
tailings;

c. residual sulphide concentrations;

d. how the sulphide removal process will be managed and how the cyclone sand
will be monitored and tested during operation to ensure that the required
performance limits are consistently achieved; and

e. any remedial measures that may be required should the sulphide removal
process be shown to be ineffective.

2.5 ROADS, SUPPLY ROUTES AND TRANSPORTATION

25.1 Freegold Road Extension and Upgrade

2.5.1.1 Temporary Construction Camp

Section 4.3.4.1 of the proposal describes a temporary construction camp that will be located near the
existing terminus of the Freegold Road. The camp will be used for the construction of the upgrade
and extension of the Freegold Road. Little information was provided about the size and scale of camp
infrastructure. The Executive Committee requires additional information to assess effects related to
the temporary camp. Therefore, please provide the following information:

R13. Detailed description of the temporary construction camp including:

a. layout of infrastructure such as camp facilities, generators, sewage disposal
system, fuel storage, and generators;

b. proximity to surface water;
c. human-wildlife conflict prevention; and
d. fuel storage requirements and capacity of diesel generators.
R14. Detailed description of activities required for construction of camp including:
a. site preparation such as clearing, grubbing, and disposal of materials;

b. construction material volumes and sources (e.g. granular material
requirements); and

c. anticipated timing and duration of the proposed activities.

2.5.1.2 Settlement Land

Section 4.3.4.2 of the proposal indicates that roughly 16 km of the Freegold Road upgrade will pass
through Little Salmon Carmacks First Nation (LSCFN) Settlement Land. Section 4.3.4.1 indicates the
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Freegold Road extension transects Selkirk First Nation (SFN) Settlement Land. There is no
information provided to indicate that LSCFN or SFN would authorize the proposed alignment through
their Settlement Lands. In addition, it is not clear what impacts this alignment will have in terms of
effects to values of the LSCFN and SFN. The Executive Committee requires additional information
regarding Settlement Lands and the access road. Therefore, please provide the following:

R15. Details and information regarding the authorization requirements of the proposed
alignment through Settlement Lands.

R16. Discussion of potential impacts to values associated with Settlement Lands and
mitigations proposed to address these effects.

2.5.1.3 Road Management Plan

The proposal mentions the road management plan in several sections of the proposal; however, the
plan as presented in Appendix 22A fails to provide sufficient detail. This appendix envisions a road
use plan developed after a road use agreement is in place. It is unclear how advanced progress is
toward a road use agreement and consequently how complete the road management plan is.

There are a wide range of potential effects in relation to road use and management. These include
potential effects to wildlife and the use of Settlement Lands. An all-season road to the Casino
property could also act as a catalyst for increased fishing, hunting, mineral exploration, resource
development and road use — concerns previously identified, such as in the Pearse report (Pearse &
Weinstein, 1988).

Little Salmon Carmacks First Nation and Selkirk First Nation comments speak to the importance of
road management. Rob Walker Consulting questions Proponent commitments regarding the Freegold
Road upgrade, “The absence of the highway owner in the proposal for public highways introduces
some uncertainty regarding what project is actually proposed” (YOR 2014-0002-281-1). Further, the
means of managing access for the Freegold Road are unclear in terms of legal mechanisms available
to the Proponent. Management plan options are both unknown and limited for the existing Freegold
Road as this section of road is a public highway.

The proposal, in Section 18.4.1.1, states that during construction, use of the Freegold Road may be
limited due to weather or construction. During these times, access may be restricted. The timing and
management of closures may lead to adverse effects for existing users. It is unclear how the road
management plan will address coordination and communication with other users.

The proposal references several different road use plans, it is unclear if these are in fact referencing
the same plan. Therefore, please provide the following clarification:

The Executive Committee requires a road management plan that includes the entire Freegold Road
(i.e. bypass, upgrade and extension). Therefore, please provide the following information:

R17. Describe progress on the Road Use Agreement and relevant details that informed the
Road Management Plan.
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R18. A detailed Road Management Plan for the entire Freegold Road. Specific details for the
Freegold Road extension should include:

a. description of what other users will have access to the Freegold Road extension;
and

b. description of the legal instruments and measures that will be implemented to
control access to the Freegold Road extension.

R19. Please confirm that the Road Use Plan, the Extension Access Management Plan, and
the Traffic Management Plan refer to the same management plan.

2.5.1.4 Closure
The Freegold Road Report states that:

Following the completion of mining and the active phase of closure activities, a
decision could be made, with the agreement of all stakeholders, to decommission the
Freegold Road Extension. Decommissioning of the road will ensure that future
vehicular access will not be possible. (YOR 2014-0002-125-1)

Considering that some of the mine infrastructure that will remain in post-closure will require some
level of monitoring and maintenance in perpetuity (e.g. TMF west and main embankments), access
via the Freegold Road may also be required in the long-term. Little Salmon Carmacks First Nation
consultant, Rob Walker Consulting notes:

It is an unreasonable risk to assume that after 34 years a road will not be required to
maintain the mine site, including the wetland treatment facility, the tailings dam or the
spillway. Furthermore, qualitative changes such as the pit filling and beginning to clow
into the wetland treatment facility do not occur for an estimated 96 years after “final
closure”. It should be expected that remedial earthworks will be required on the
spillway for a dam with a long a design life (and size!). Spillway remediation has been
required on Yukon Energy Dams with each 25 year water licence renewal. Road
access for heavy equipment and materials should be contemplated on a much longer
timeframe, perhaps 200 years. (YOR 2014-0002-281-1)

The Executive Committee requires additional information in order to assess potential effects related

to the Freegold Road and the need for on-going monitoring and maintenance. Therefore, please
provide the following information:

R20. Reconcile the intention to decommission the access road with the need to maintain
access in order to monitor and maintain permanent infrastructure. Details should include
a detailed discussion of access requirements for on-going monitoring and maintenance of
site infrastructure and how these activities will be undertaken if the road is
decommissioned.
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2.5.2 Existing Highways

2.5.2.1 Traffic

The Project proposes extensive use of the Klondike and Alaska highways. Morrison Herschfield
raises the concern that the volume and composition of Project related traffic is unknown, making an
effects assessment difficult. The proposal’s socio-economic baseline report suggests the Alaska
Highway is already nearing capacity in places; however, no discussion or information on how this
may affect Project operations, or, conversely, how the Project will affect road capacity is provided.

The remote nature of many portions of highways in Yukon means emergency response may be
delayed. Given the scale of the Project, and potential hazardous cargoes, the Executive Committee
requires information on fleet management.

Project use of public highways will be one of the most visible and regular disturbances to both tourists
and residents of Yukon and as such warrants additional analysis. The Executive Committee expects
CMC to provide more information on the use of public highways. Therefore, please provide the
following information:

R21. A breakdown of Project related traffic volumes, by vehicle type, for the Alaska, North
Klondike, and South Klondike highways. Provide a comparison against current traffic
levels and capacities including seasonal fluctuations.

R22. Implications of projected traffic due to this Project on the Alaska, North Klondike, and
South Klondike highways.

R23. Details on fleet management to ensure rapid response to possible accidents or spills.

2.5.2.2 Weight Restrictions and Spring Thaw

The proposal relies on long logistic transportation routes such as liquefied natural gas (LNG) from
British Columbia along the Alaska Highway; ore concentrate sent to Skagway via the South Klondike
Highway; and other routes for employees and materials traveling to and from the Project site.
Potential risks associated with long and vital transportation routes include spring road restrictions,
avalanche, forest fire, export capacity, and import availability. Section 17.3.6.1 of the proposal
outlines the threat of spring road closures stating:

Because much of the Yukon highway system is exposed to extreme freezing and
thawing episodes throughout the year, roadways are subject to more damage from
truck traffic than normal paved roads. As a result, the Yukon government imposes
seasonal weight restrictions on highway traffic in the spring when the frost is coming
out of highways and other public roads. Weight restrictions to 75% of maximum legal
weight (63.5 tonnes) are typically in effect from the second week in April to the
second week in May ... it is possible to secure a special bulk commodity permit for
heavy haul vehicles throughout the year and during the weight restriction period to
enable the carrier to increase the maximum gross weight... (p 17-16)

Given the importance of transportation routes for critical aspects of the Project (e.g. a steady supply
of LNG to ensure adequate power at the site), the Executive Committee requires additional
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information to address transportation route concerns. Therefore, please provide the following
information:

R24. Describe if weight restrictions are predicted to interfere with Project logistics including the
anticipated frequency for which a special variance permit may be requested.

R25. Describe maximum predicted haulage weights, including maximum anticipated weights
for the importation of equipment and infrastructure.

2.5.3 Traffic Through Carmacks During By-pass Construction

Section 4.3.4.1 of the proposal indicates that the Carmacks by-pass will follow a Government of
Yukon surveyed route. The intention of the by-pass is to minimize the effects of mine related
transportation through central Carmacks; however, there is an absence of information on traffic and
road use prior to the by-pass completion. During construction of the by-pass there may be significant
traffic and use of existing roads through Carmacks for an indeterminate length of time.

The Socio-economic baseline report highlights a public safety concern in Carmacks related to the
lack of sidewalks and the pedestrian movement that occurs along the shoulder of the Klondike
Highway and area bridges. Furthermore, a major medical concern in Carmacks is motor vehicle
related accidents, as stated in the Socioeconomic Baseline Report. As such, increases in traffic may
have a disproportionate effect on health services in Carmacks. Despite the effort to minimize this
effect by building a by-pass, concerns relating to traffic during the construction phase remain. As
such, the Executive Committee requires more information on the management of traffic within and
near the community of Carmacks. Therefore, please provide the following:

R26. Traffic projections for mine related traffic within Carmacks, detailed by vehicle class and
type, prior to the Carmacks by-pass becoming operational.

R27.  Atraffic management plan for routing traffic through Carmacks prior to the completion of
the Carmacks by-pass. Details should include:

a. route through Carmacks;
b. timing of transportation activities (e.g. daily, weekly and monthly restrictions);

c. safety of residents with particular focus given to routes with no pedestrian
sidewalks;

d. communication with residents within community; and

e. congestion aversion.

2.5.4 Imports and Exports

The proposal is unclear on the sourcing of several key materials, as well as the challenges
associated with transporting product to market. While the proposal indicates potential sources for
LNG, confirmation of supply routes is required for other materials, especially hazardous materials.
The proposal indicates that CMC intends to export ore via Skagway (table 4.1-1) and provides some
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details on facilities in Skagway (17.3.6.5); however, the proposal is lacking in details on the feasibility
of using the Port of Skagway to export ore from the Project. The Executive Committee requires
additional information in order to review the impacts to public roads from transportation routes.
Therefore, please provide the following information:

R28. Describe the sourcing of primary mine materials, delineating supplies arriving from
Skagway from those from British Columbia and elsewhere. Please distinguish between
materials such as primary flotation supplies, heap leach supplies, lubricants, fuels, and
cyanide.

R29. Confirm that the export plan is, or will be, logistically possible.

255 Dangerous Goods

The proposal is unclear on the volumes of potentially environmentally harmful materials and materials
harmful to human health. The Proponent intends on processing 120 000 tonnes of ore daily. This will
necessitate considerable volumes of flotation, heap leach, and explosive chemicals, among others.
For example, an 8 000 tonne pebble lime silo will be on-site. The Executive Committee requires
additional information regarding the transportation of dangerous goods in order to determine potential
effects related to emergency response and for public interest. Therefore, please provide the following
information:

R30. Describe, as best as possible (if data are unavailable, please indicate anticipated rates of
use), the frequency, weight, size, truck type, and carrying capacity of trucks carrying:

a. pebble lime;

b. sodium disobutyl dithiophashinate;
c. sodium diethyl dithiphoshinate;
d. methyl isobutyl caribinol;

e. potassium xanthate;

f.  sodium hydro-sulphide;

g. sodium cyanide;

h. sodium hydroxide;

i.  hydrochloric acid,;

j-  sulphuric acid,;

k. ammonium nitrate;

[.  diesel

m. lubricants;

n. liquefied natural gas;
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0. ore concentrates; and

p. other hazardous materials.

2.6 WATER MANAGEMENT PLAN

A Water Management Plan (WMP) is provided in Appendix 4C (Water Management Plan) of the
proposal and presents a strategy for managing water at the Casino Mine in the phases of
construction, operations and closure. There are several issues that have been identified with the
WMP, including the need for more data collection, data analyses, as well as clarification of WMP
infrastructure component designs. The questions related to the WMP raised are grouped by technical
issue as follows and are discussed further below:

e Conveyance of water during the instantaneous peak flows from the site catchments and the
resulting sediment that will be generated,;

e Storage of water that is chemically impacted or sediment laden during high intensity flow
events and prolonged wet periods over several weeks or months; and

e Failure probabilities for water management plan infrastructure.
Section 2.10.9 of this report also discusses:

e Seepage Water Management from the main embankment of the tailings management facility
(TMF) after closure.

The WMP identifies overall site water management and includes strategies for operational water
management and sediment and erosion control. The plan considers all phases of the mine life (i.e.
baseline, construction, pre-production, operation, closure and post-closure). However, CMC’s WMP is
conceptual in nature and lacks specific details in several areas. For example, although the WMP
includes staged layouts of the mine site showing water management infrastructure, there is no
inclusion of design drawings, plans or cross-sections of proposed infrastructure.

A detailed water management plan is essential for identifying how projected water inputs and outputs
will be managed through all phases of the Project and is critical to the functionality of key mine site
infrastructure (e.g. heap leach facility and TMF).

The Executive Committee requires detailed information regarding water management practices in
order to understand the potential impacts to key mine site infrastructure and associated adverse
environmental and socio-economic effects. Therefore, please provide the following information:

R31. Additional detail in the Water Management Plan that includes all Project components and
phases. Details should include:

a. appropriate figures and plans illustrating site water management, including flow
sheet information such as monthly water volumes; and

b. figures, plans, and sections for key collection and conveyance facilities
associated with the Project.
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2.6.1 Conveyance of Water

Large river systems in the region generally have annual peak instantaneous stream flows that occur
during spring snowmelt. However annual peak instantaneous flows for small streams in the region
may also be generated by summer convective rainstorms or rain on snow events. These peak
instantaneous flows in the regional river systems can occur anytime between May and November.
This provides a challenge for water management during the construction phase of the mine as these
instantaneous peak flows could occur anytime during the prime spring, summer and fall construction
period. The site water management structures must be designed and constructed to convey these
potential flow events at the beginning of construction.

The Proponent outlines a conveyance channel general design criteria for a 24-hour storm event
period in the WMP. However, this is not appropriate for all areas drained by a ditch. The time of
concentration (the time when all areas of a catchment will be contributing to the discharge assuming
a uniform rain over the catchment) of each catchment must be considered to select the critical storm
time for each catchment.

The Executive Committee requires more information requiring conveyance channel requirements and
modeling. Therefore, please provide the following information:

R32. A description of the methodology used to determine flows for storm events including
supporting information such as catchment areas, time of concentrations, inclusion of rain
and snow melt events, design events, and results.

R33. Detail and describe the methodology and references used to determine the probable
maximum precipitation in relation to conveyance channel design and events pond
standards.

The design details for proposed run-off diversion ditches up gradient of stockpiles and the HLF are
insufficient to assess their effectiveness for high flow conditions. High flow events, which may
increase in frequency and magnitude due to climate change, could result in erosion, water flow under
the HLF, clean intercepted run-off diverted to the TMF and damage to the integrity of the HLF.
Erosion concerns are magnified for potentially steep channel gradients in several areas associated
with the HLF that may require special engineering considerations for long-term stability due to high-
flow velocities.

Despite the WMP objective to “keep non-contact water clean,” there are several examples in proposal
where non-contact water from a variety of sources will report to the TMF. For example, the WMP
states that diversion ditches “are designed to divert non-contact surface runoff around mine facilities
to downstream areas. A series of diversion ditches will be constructed around the perimeter of the
staged HLF to intercept overland surface runoff and convey flows to the TMF” (YOR 2014-0002-119-
1). Itis understood that water from various sources will be directed to the TMF for operational use.
However, diverting clean run-off water into the TMF seems to violate the WMP strategy of keeping
non-contact water clean. In addition, more clarity is necessary to assess how water will be collected
and conveyed to the TMF.
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The Executive Committee requires additional information to understand water management
infrastructure. Therefore, please provide the following information:

R34. Typical cross-sections and design drawings of alignments for diversion ditching across
the project site with particular focus around the HLF including:

a. confining embankment;
b. access road section; and
c. eventponds area.

R35. Adiscussion of measures to be taken should one or more sections of the proposed heap
leach facility (HLF) diversion ditches be found to be ineffective or should excessive
erosion become an issue.

R36. A discussion of alternatives that CMC considered, including justification and rationale for
the use of the proposed ditches.

R37. A description of the diversion ditch on the southwest side of the HLF, including a drawing
indicating its proximity to the edge of Byrnelson Creek north tributary sub-watershed.
Include a discussion of potential effects to and relevant mitigations for this watershed

R38. Additional information regarding design of channels in the area that will be susceptible to
erosion.

R39. Rationale for directing various non-contact water sources into the TMF. Include a
discussion of how non-contact water will be managed throughout the life of the Project.

2.6.2 Storage of Water

There are several facilities required at the mine for the storage of water. These include water storage
in the TMF, TMF seepage storage during winter, HLF water and solution storage, HLF events pond
and water and solution storage.

The WMP states that the water management pond and sedimentation ponds will be designed to
accommodate the 10-year peak flow and safely convey up to and including the 200-year flood. It is
unclear if return periods for design events is for rainfall events or rainfall-snow melt events. Also
extended retention times and slow release of water may be required for adequate sediment removal.
The WMP does not clarify whether the design sizes of the water management pond and
sedimentation ponds are for settling out specific target particle sizes or for meeting effluent
objectives. It is unclear whether the proposed infrastructure is appropriate for all intended purposes.
The Executive Committee requires additional information to understand the objectives of the ponds’
designs in terms of intended functions. Therefore, please provide the following information:

R40. Further rationale for sizing of the water management pond and sedimentation ponds in
terms of sediment removal and confirm if the proposed sizes will meet objectives.

R41. Clarify whether the size of the event pond is for managing return period rainfall events or
return period snow melt-rain events.
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2.6.3 Probability of Failure Analysis of Infrastructure Components

The selection of return period design criteria for the site WMP is not clear. The probability of design
exceedances (and, thus, likely failure) of each component requires closer evaluation. For example,
the HLF embankment spillway is designed to convey a peak flow from a 1 in 200-year storm event.
The HLF spillway, with four years of construction, 18 years of operation, and five years ore
detoxification is proposed for 27 years. This results in a 12 percent chance of one event greater than
a 1 in 200-year event and nearly a one percent chance of two or more events of this magnitude. A
failure probability of nearly 13 percent appears to be high.

The choice of return periods used as design standards for all WMP infrastructure components needs
further support. Of particular concern is the permanence of many components of the WMP. The
Executive Committee requires more information regarding design standards of WMP infrastructure.
Therefore, please provide the following:

R42. Details and rationale on the selection of return period design criteria for all the WMP
components during all phases of the Project, including long-term closure. Details should
include calculation of the failure probabilities.

2.7 HEAP LEACH FACILITY

2.7.1 Foundation Conditions and Preparation

The proponent plans to construct a large heap leach facility (HLF), which will contain a total of 157 Mt
of ore with a maximum vertical thickness of 150 m. Construction of the pad for the HLF will require
the stripping of “approximately 0.5 metres of topsoil and vegetation and the removal of any talus
boulders” (YOR 2014-0002-161-1, p 21). Where ice rich soils are encountered excavations will
continue to competent bedrock to ensure a smooth surface for the HLF; the pad will be backfilled and
graded if necessary. However, the origin of required backfill material is not clear within the proposal.

BGC Engineering raises concerns that competent bedrock may be an irregular surface and deeper
than expected. Due to a lack of historical glaciation, bedrock may be weathered and, as such,
inadequate as a foundation for the HLF pad (YOR 2014-0002-274-1).

Environment Canada highlights uncertainty regarding QA/QC criteria during construction of the HLF.
QA/QC is essential for proper functioning of the HLF liners. Concerns include preparation of the
ground for the liner as well as the liner itself (YOR 2014-0002-249-1).

Environment Canada notes that the consultation materials (Appendix 2B) indicate that foundation
drains may be required (YOR 2014-0002-249-1). There is no other reference to required drains. A
robust understanding of foundation conditions during design and construction is essential to ensure
facility stability. The Executive Committee requires more information regarding the HLF foundation
conditions. Therefore, please provide the following:

R43. Detailed information on the sources and quantities of suitable borrow materials.
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R44. Clarify whether HLF excavations will be to competent bedrock or weathered bedrock.
Provide justification and the criteria used to determine the suitability of the foundation for
the HLF.

R45. Details on foundation preparation including drainage management and accommodation
of the proposed liner.

2.7.2 Liners

The HLF will use liners to collect solution leachate and reduce the potential for leachate leaks into the
surrounding environment. The HLF will use two different liners, a single liner system for the upper
portion of the HLF pad, and a “ponded” double liner system for the lower portion to hold solution and
water.

Environment Canada comments that with a maximum vertical thickness of 150 m, the use of a 30 cm
low permeability soil liner may be insufficient (YOR 2014-0002-249-1). The liner systems will be
protected during ore stacking by the overliner. However, BGC Engineering points out that the
overliner will likely be less permeable than the stacked material above it given that the overliner layer,
built of crushed ore, will contain more fines than the ore above it (YOR 2014-0002-274-1). This may
inhibit drainage along the top of the liner, which could result in higher than acceptable hydraulic head.

The Executive Committee requires more information on the liner systems proposed as part of the
HLF; therefore, please provide the following information:

R46. Rationale for the sufficiency of a 30 cm thick soil liner.

R47. A description of the composition and potential effects of the overliner on the performance
of the liner considering permeability and hydraulic head.

2.7.3 Leak Detection and Recovery

The leak detection and recovery system (LDRS) is designed to collect solution that leaks through the
HLF liner system. The nature and effectiveness of the leak detection and recovery system is unclear.
The HLF will be monitored for leakage by a network of 16 detection cells; however, there is a lack of
detail regarding leakage recovery mechanics, leakage transport and repair options post-leak
discovery.

The Executive Committee requires more information on the LDRS; therefore, please provide the
following information:

R48. Details on the mitigation and management of leaks from the HLF including during all
stages of operations.

R49. Details on the maintenance and repair of the LDRS sump and pumps.
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2.7.4 Leachate Solution and Water Flows

The HLF includes various structures and systems to manage and control leachate solution, including:
a confining embankment; liners; an overliner; a leachate collection system; a leak detection and
recovery system; an events pond; and, pipelines and pumps.

Section 4.3.2.4 and the Knight Piésold report titled Feasibility Design of the Heap Leach Facility
outlines details on the general design and construction of these components with the notable
exception of infrastructure such as pipelines and pumps. Pipelines and pumps will be required to
transfer leachate solution between the gold recovery building, HLF, events ponds, etc. Additional
infrastructure will be required to apply barren solution to the HLF to initiate leaching. This type of
infrastructure can be a source of contamination to the environment due to spills or leaks at various
points.

The Executive Committee requires more information on the infrastructure for conveying HLF solution
and water between HLF components in order to address potential effects associated with spills and
leaks of leachate solution. Therefore, please provide the following:

R50. Details on the pipelines, pumps, and related infrastructure connecting the components of
the HLF including SART, cyanide, and gold extraction facilities. Include details on
pipeline alignments and leak detection measures.

The water balance of the HLF in the report “Feasibility Design of the Heap Leach Facility” indicate
that the HLF will operate in a water deficit for most of its operational life. Makeup water requirements
are predicted to be highest during the initial years of operation, decreasing throughout operation. For
the final years, the HLF will operate with a water surplus. Water makeup requirements over the life of
the HLF are estimated at 4.3 million m3, however the proposal notes that the water balance model for
the HLF is sensitive to moisture content values for the stacked ore. The water balance also assumes
average climactic conditions. It is unclear how varying wet or dry conditions may affect water and
solution balances. Solution balances, in wet and dry conditions, related to irrigation, evaporative loss,
ore wetting, and flow to the ADR plant, are also unclear.

The events pond is designed for a 1 in 100-year 24-hour storm event while the spillway is designed
for a 1 in 200-year 24-hour storm event. LSCFN'’s consultant, BGC Engineering, expresses concern
over the lack of clarity over the volume of solution that would be contained within the events pond
during a storm event (YOR 2014-0002-274-1). BGC Engineering requests expected volumes by
source behind the embankment and in the events pond, as well as clarification that full heap
draindown can be stored.

BGC Engineering also raises concerns on the design criteria of the events pond and the spillway, as
it is unclear why these return periods were chosen. The consequence of a storm event that exceeds
the design specifications is also unclear.

The Executive Committee requires more information on the solution and water flows of the HLF.
Therefore, please provide the following:

R51. Volumes and sources of water stored in the embankment and the events pond during a
1in 100 year 24-hour storm event.
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R52.  Sensitivity analyses for makeup water requirements and water retention requirements for
different moisture content values for stacked ore and wetter or dryer climatic conditions.
Include a discussion on any implications in relation to HLF and events pond storage
capacity.

R53. A description of the HLF solution balance including in wet and dry conditions.

R54. Rationale for the selection of design criteria for HLF events pond and events pond
spillway sizing. Include a discussion on potential consequences resulting from larger
hydrological events.

2.75 Wells

CMC proposes three leachate recovery wells located at the base of the downstream slope of the HLF
pad. The upper portions of these well casings are located within 3 m of compacted crushed ore, while
the lower portions of are set within 3 m of screened gravel. BGC Engineering notes that this may
present a risk to the integrity of the well casings as materials which are not compacted settle within
the HLF. The drainage capacity of this screened gravel may also be compromised due to the
migration of fines. The Executive Committee requires more information on the leachate collection
wells of the HLF. Therefore, please provide the following:

R55. Discussion on the potential for the buckling and decreasing efficiency of collection wells
for leachate recovery.

2.7.6  Ore Stacking Rate

EcoMetrix notes that “Once constructed, many of the elements of the HLF would be difficult, if not
impossible, to modify or change” (YOR 2014-0002-235-1). Certain conditions such as unexpected ore
characteristics could result in greater-than-expected leach times, which could lead to reduced
stacking rates. The proposal includes an allowance to divert and temporarily store excess oxide ore in
the gold ore stockpile; however, there are no other contingencies in the proposal to address the
potential need for additional stockpiling of oxide ore.

If the Proponent’s estimates for leach time per lift are not accurate or conservative, there may be
otherwise unexpected consequences on other aspects of the operation. The Executive Committee
requires additional information to assess the potential impacts of longer-than-projected leach times or
reduced HLF stacking rates. Therefore, please provide the following information:

R56. Estimates for the approximate tonnage in each ore lift within the HLF.
R57.  Clarification on the leach cycle activities and durations.

R58. Identify additional metallurgical test work that has been undertaken or is planned prior
to/during construction and operation to improve leach cycle time estimates.
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R59. Adiscussion on the implications of the following scenarios and provide consideration of
options that the mine could implement should the following unforeseen conditions occur
during construction and operations:

a. leach times that are significantly increased for short or extended times. As an
example, if the leach cycle is unexpectedly increased from 60 days to 100 days
for an extended time;

b. shortages in stockpile capacity for excess oxide ore should the expected HLF
stacking rate need to be reduced;

c. possible extension of the HLF operation beyond Year 15 due to longer than
anticipated leach cycles; and

d. requirements for additional gold ore stockpile capacity and/or provisional spare
leach pad later during operations since the surface area of the lifts will be
reduced as the heap extends upslope.

2.7.7 Road Section Details

The confining embankment at the toe of the HLF will provide stability to the stacked ore and in-heap
storage for leach solution. However, it appears that the embankment will also accommodate road
traffic as well as house infrastructure (e.g. pipelines and electrical cables) that run between the main
power plant, concentrator buildings, gold recovery building and cyclone plant. The proposal describes
the construction of the confining embankment in general terms. However, considering the multi-
functionality of the confining embankment, the Executive Committee requires additional information to
assess the compatibility of these features and the integrity of the structure throughout the various
stages of the project. Therefore, please provide the following information:

R60. Additional details regarding the HLF confining embankment giving consideration to the
varying functions of the structure (i.e. HLF stability, leach solution storage, road traffic,
and housing services). Details should include:

a. construction methods and design of the section of the access road situated
between the confining embankment toe and the events pond;

b. measures incorporated into its design to protect any buried services and the
confining embankment drainage blanket; and

c. clarification regarding whether or not the confining embankment drainage
blanket will extend under the road and daylight in the tailings management
facility area.

2.7.8 Construction and Commissioning

Section 4.3.2 of the proposal outlines tasks to develop and bring the HLF and associated facilities into
operation in Years -4 to -3 (i.e. 4 to 3 years prior to the operations phase). Phase 1 of the HLF
development will require construction of the foundation, confining embankment, liner system,
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leachate collection system, events pond, storm water management infrastructure, etc. The proposed
construction schedule may be optimistic due to several considerations, including:

e requirements for personnel with specialized training to operate, maintain, monitor and
oversee the HLF construction and associated operations;

e challenging climatic and physical conditions at the site; and
e challenges in securing adequate borrow materials for construction (quantity and/or quality).

Construction and start-up of the HLF will coincide with other construction activities and delays could
influence other project components not contemplated in the proposal. It will be critical to ensure that
adequate quality assurance/quality control (QA/QC) measures are in place with attention to the
considerations above. The Executive Committee requires additional information in order to review the
feasibility of construction and commissioning the HLF as proposed. Therefore, please provide the
following:

R61. A detailed schedule for the works required to construct the HLF and commence leaching
operations. Consideration should be given to key QA/QC requirements and contingency
planning for scheduling delays.

R62. Implications of scheduling delays or suspension of HLF construction.

R63. Details on the specialized personnel required to construct, operate, maintain, monitor and
oversee the HLF.

2.7.9 Missing Information

There are numerous references in the proposal to Section 4.4.4 in which detailed information is
supposed to be provided describing the operation of the HLF. This section is missing from the
proposal. Therefore, please provide the following information:

R64. The missing Section 4.4.4 of the project proposal.

2.8 TAILINGS MANAGEMENT FACILITY

The tailings management facility (TMF) requires the construction of a dam across the Casino Creek
valley to contain approximately 956 million tonnes of tailings and 658 million tonnes of waste rock and
overburden material. The dam is comprised of the main embankment and a smaller west
embankment constructed of a low permeability core, rockfill and non-reactive waste rock, and cyclone
sand from de-sulpherized tailings. The main embankment will be approximately 286 m high at the
deepest part of the Casino Creek valley and 2 460 m wide. The west embankment will be
approximately 21 m high and 333 m wide.

The proposed TMF main embankment would be one of the world’s highest dams and the highest
tailings dam. As such, the proposed dam would be unique on a global scale. Little Salmon Carmacks
First Nation’s consultant, BGC Engineering, aptly states that it “is beyond the current state of practice”
(YOR 2014-0002-274-1).
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This section speaks to the design details and construction of the TMF dam. Additional issues
associated with the dam can be found in other sections of this report including sections: 2.10,
Conceptual Closure and Reclamation Plan; and 4.0, Water Quality and Quantity.

2.8.1 Design Methodology and Feasibility

The TMF will be a permanent feature storing mine tailings and waste rock in perpetuity and has a
strong potential for significant adverse effects if it fails or does not perform as intended. The TMF dam
provides not only the physical containment of tailings, but the geochemical containment. If the TMF
fails in physical containment it would allow “uncontrolled acid generation and metal leaching from the
released tailings” (YOR 2014-0002-274-1). Geochemical containment can also be lost should the
TMF be ineffective in providing a long term water cap for tailings. Both physical and geochemical
containment of tailings must be maintained forever. This will require care and maintenance of the
dam, including “the repair of damage to the dam and ancillary structures due to multiple maximum
credible earthquakes and probable maximum floods” (YOR 2014-0002-274-1). The proposal is not
clear as to how the TMF dam will, or can, remain stable in perpetuity. Given the importance of the
TMF’s reliability in perpetuity, the Executive Committee cannot complete an assessment of the
Project without more clear evidence of the TMF's feasibility, design, and effectiveness.

BGC Engineering questions the Proponent’s “high” classification of the dam under the Canadian Dam
Association’s (CDA) Dam Safety Guidelines (Canadian Dam Association, 2007) and suggests an
“extreme” rating is more appropriate considering the unique nature of the facility and the fact that it
must remain functional in perpetuity.1 EcoMetrix also suggests an “extreme” rating as “[a] breach
failure of this dam could result in the release of major amounts of both contaminated water and
liquefied NAG and PAG tailings.” (YOR 2014-0002-235-1)

Considering the unique nature of the facility BGC Engineering suggests that the Proponent “convene
a review board of experienced tailings dam engineers at the feasibility stage to examine the design
for critical components that may affect the technical feasibility of the dam” (YOR 2014-0002-274-1).
The proposed TMF dam is beyond the current state of practice. Most dams of this size and status
engage a review board at the feasibility stage to examine the design for critical components.

Both EcoMetrix and BGC Engineering question the use of a safety factor of 1.3 during construction.
EcoMetrix notes that the factor of 1.3 is intended to account for “the build up excess of pore
pressures during construction, which would later dissipate with the factor of safety being brought up

! An “extreme” hazard classification includes losses affecting “major storage facilities for dangerous
substances” and/or “major loss of critical fish or wildlife habitat. Restoration or compensation in kind
impossible.” Proposal DOC 20-8. CDA Dam Safety Guidelines for an “extreme” classification require
a design for probable maximum flood (PMF) and a 1 in 10 000 year earthquake rather than a flood
one third between a 1 in 1 000 year flood and the PMF and a 1 in 2 500 year earthquake.

28 YF SAB January 27, 2015



Adequacy Review Report
Project No. 2014-0002 — Casino Mine

to a minimum of 1.5.” Since the downstream embankment of the TMF dam is to be built with free
draining materials, there will be no buildup of excess pore pressures. BGC Engineering notes that a
factor of safety of only 1.3 is required during construction only if fluid is not impounded since failure
“the consequence of a dam failure is limited to repair of the dam.” (YOR 2014-0002-274-1) As the
TMF dam will be impounding tailings throughout the course of most of its construction, a factor of
safety of 1.5 is required. EcoMetrix also notes that the lower safety factor of 1.3 only applies “prior to
the first reservoir filling.” (YOR 2014-0002-235-1)

The Executive Committee requires confidence in the feasibility of the dam. While unique, the
structure may have similarities or comparable qualities to other existing dams or geomorphologically
stable natural formations. As such, the Executive Committee requires more information regarding the
feasibility and hazard classification of the TMF dam. Therefore, please provide the following:

R65.  Additional justification and rationale for the “high” hazard classification for the tailings
management facility. In addition, provide details on construction and design implications
of using an “extreme” hazard classification.

R66. If available, comparisons with other similar sand embankments or compacted sand dams,
and/or natural analogs within similar environments. The discussion should include details
on permeability, stress, strength, and performance of these structures.

R67. Detailed rationale for the selection of the factor of safety during dam construction.

R68. Evidence demonstrating that the stability of the proposed TMF dam can be achieved
through a post-closure period lasting thousands of years. Include a discussion on
technically feasible options for managing the risk to downstream areas in perpetuity.

2.8.2 Earthquakes

The proposal places the tailings dam over an area with existing artesian conditions. Excavations
required for the construction of the TMF dam foundation will result in dam drains below the water
table. If the base of the dam is saturated, there exists a potential for liquefaction of the base of the
dam during an earthquake. Accordingly, BGC Engineering asks for “details of the methods that were
used to justify the assumption that the cycloned sand will remain well drained.” (YOR 2014-0002-274-
1)

The derivation of parameters related to dam stability is unclear. These parameters include the
amplification factor used for ground motion along a potential slip surface through the embankment
and for the average shear wave velocity in the 30 m closest to ground surface. For the latter it is
unclear if an average Vg3 of 560 m/sec reflects local conditions or generalized National Building
Code of Canada criteria. It is also unclear why a factor of 1.2 was used to derive mean peak ground
accelerations from median peak ground accelerations. BGC Engineering suggests that they be
derived directly from the EZ-FRISK analysis.

Natural Resources Canada indicates that the uniform hazard spectra for the TMF location has a peak
amplitude at a period of 0.2 s. BGC Engineering questions figure B.2 of the Report on Feasibility
Design of the tailings management facility which indicates a spectral period of approximately 0.75 s.
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The extent of deformations or remediation is not clear in the event of a maximum design earthquake
(MDE). Appendix C of the TMF feasibility report states that “limited deformation of the tailings
embankment is acceptable” provided that the TMF maintains its integrity, but the report continues,
“some remediation may be required following the MDE”. While Appendix B of the TMF feasibility
report states that exceedance of the MDE is approximately one percent, this is for only the operating
period of the Project. The TMF will pose the greatest hazard upon completion, at its maximum height
and with maximum containment of PAG materials. The probability of an MDE, even of a 1 in 10 000
year event, approaches 1.0 for a structure that must remain in place forever. More information on
potential deformation, monitoring, and remediation activities are required to assess a structure that is
proposed to act in perpetuity.

The Executive Committee requires more information regarding the assumptions and outcomes
related to potential earthquake events. Therefore, please provide the following:

R69.  An explanation on the likelihood and implications of saturation of the TMF dam’s
foundation, drains, and lower portions.

R70. Justification and rationale for using a factor of 1.5 for ground motion amplification for
potential slip surfaces in the embankment foundation.

R71. Clarification if Vg3 is site specific and how it was derived.
R72. Mean peak ground acceleration values derived from EZ-FRISK.

R73. Explanation of the difference between Natural Resources Canada spectral periods and
the spectral periods presented in the report on the feasibility of the TMF.

R74. Explanation on monitoring and remediation activities that may be required during closure
including the extent of remediation required in event of an MDE.

2.8.3 Flood Modeling

The proponent conducted modeling to determine the inflow design flood (IDF) requirements of the
TMF. The IDF is defined as one third between a 1 in 1 000 year flood and the probable maximum
flood as indicated in for “high” hazard classification dams in the CDA Dam Safety Guidelines
(Canadian Dam Association, 2007). Section 2.8.1, above, discusses concerns regarding the dam
classification. Confidence in modeled flood magnitudes are critical to understanding dam structural
requirements.

Government of Yukon notes that “the methodologies describing the inflow design flood (IDF) events
and probable maximum precipitation (PMP) are not clear” and that the IDF and PMP “described are
deficient” in their derivation and as such require re-analysis and additional modeling (YOR 2014-
0002-252-1). In particular, YG identifies that the PMP method is “dated and too simplistic” and that
“more modern storm expansion techniques should be used given the size and potential impact of
failure of the TMF (YOR 2014-0002-252-1).” They also note that “it is not clear what the rationale is
for using a 100yr design snowpack, rather than a longer time period event.” As IDF and PMP are
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critical to informing TMF design, the Executive Committee requires more information regarding these
parameters. Therefore, please provide the following:

R75. Reassess and model the IDF and PMP using modern storm expansion techniques. In
addition, provide:

a. afull description of the methodology used; and

b. rationale for using a 100-year design snowpack.

2.8.4 Spillways

During construction and operation, the Proponent does not intend to build or use a spillway for the
TMF. A spillway will only be constructed after operations as part of site closure, which will drain TMF
discharge from the south wetlands into Casino Creek above the confluence with Brynelson Creek.

Emergency spillways are typically a critical design component of earthfill or rockfill dams to prevent
overtopping. There are potential scenarios where an emergency spillway would be required to protect
the physical integrity of the dam, including higher-than-anticipated operating water levels in the facility
or failure of the HLF and/or ore stockpiles (i.e. potential displacement of water related to a slide of
solids into the TMF).

During closure, when a spillway is proposed, the Proponent has not clearly modeled spillway
outflows. AEH and BGC Engineering suggest more elaboration on the parameters that informed
spillway design and their derivation, including the time distribution of rainfall for a probable maximum
precipitation event along with relevant hydrographs. Maintenance and monitoring activities of the
spillway are unclear, especially in terms of maintaining adequate clearance.

Section 10.4.2 of the proposal notes the discharge from the TMF closure spillway will increase flow in
Casino Creek during spring freshet by 25 to 50 percent. BGC Engineering notes a steep gradient of
14 percent for the spillway that pose a long term erosion risk (2014-0002-274-1). Spillway discharge
into Casino Creek may also increase erosion within Casino Creek. Further information is required to
understand potential effects of erosion due to the closure spillway.

The Executive Committee requires rationale for the lack of a spillway during operations and additional
information about the design and operation of the closure spillway. Therefore, please provide the
following information:

R76. Rationale for not constructing an emergency spillway for the TMF during operations.

R77. A discussion on potential consequences of HLF failure resulting in displacement of water
in the TMF.

R78. A discussion and details of the methodology used to determine closure spillway
requirements and relevant data such as time distribution of rainfall and relevant
hydrographs.

R79. Discussion of the potential for closure spillway blockages and expected extent of
maintenance and monitoring the spillway.
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R80. Identify mitigations, with appropriate thresholds for implementation, and monitoring
activities for closure spillway related erosion, both in the spillway channel and
downstream water bodies.

2.8.5 Embankment Failure

The proposal and supporting documents do not adequately consider potential adverse effects
downstream of the TMF should the main or west embankment fail. The results of an embankment
failure would be extreme, but the proposal information does not allow for a meaningful evaluation of
the potential effects. The ‘Report on Feasibility Design of the Tailings Management Facility’
recognizes that:

The environmental impact on downstream watercourses has the potential to be

significant if a failure resulted in the release of tailings and/or process water into

Casino Creek. An uncontrolled release into Casino Creek may flow into Dip Creek

and potentially to the Yukon River by way of the Klotassin, Donjek and White Rivers

(YOR 2014-0002-176-1).
Full consideration of the consequences of potential embankment failures requires a dam break and
water-tailings inundation study, followed by a quantitative study of the impact to the downstream
aquatic and terrestrial resources. EcoMetrix notes that the current classification of the main
embankment may be inappropriate because of the extreme, long-lasting environmental impacts
downstream following a breach failure (2014-0002-235-1). The dam break analysis and inundation
mapping should inform the consequence rating for the TMF embankments and appropriate design
standards.

In accordance with YESAB’s Dam Guide: Design Expectations and Required Information (YESAB
and Yukon Environment, 2012), the Executive Committee requires additional information to
understand and assess potential effects within the downstream environment. Therefore, please
provide the following information:

R81. A dam breach analysis with water/tailings inundation modeling consistent with the
Canadian Dam Association’s dam safety guidelines including:

a. probable maximum flood inundation map showing the maximum extent of
flooding relating to a sudden full storage embankment breach extending to when
expected flooding is within the natural water channels;

b. an assessment of environmental and human impacts associated with a release
of tailings;

c. an assessment of potential impacts to First Nation Settlement Lands;
d. an assessment of impacts to downstream infrastructure;
e. mitigation measures in the event of a tailings breach; and

f.  for each proposed breach scenario a cross section of the critical TMF
embankment, proposed loading factors, and each scenario’s factor of safety.
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2.8.6 Dam Core and Downstream Filter

The TMF main embankment core is proposed to be a uniform thickness of 20 m from 830 m asl to the
crest of the dam at 998 m asl (Figure 1). Downstream from the dam core is a 4 m wide filter zone to
move any seepage from the core through the embankment.

The core of the dam appears to be relatively thin for much of its height. EcoMetrix (YOR 2014-0002-
235-1) notes that dam cores are generally one quarter to one third of the differential hydraulic head,
while BGC Engineering (YOR 2014-0002-274-1) adds that the thickness of the proposed core is
roughly one eighth of the differential hydraulic head or “very thin”. The relative thinness of the core,
and downstream filter zone, may lead to increased risk of failure due to deformation of the core and
filter.

The Executive Committee requires further information regarding the design of the TMF in relation to
core width. Therefore, please provide the following:

R82. Rationale for the proposed thickness of the core and downstream filter, considering the
dam height and permanent performance requirements.

C 30m
F S0
F SUPERNATANT POND Bm__ |etm
- /_ 250m
1000 ————1 | ZINALEMBANKHENT B 6.
soo - AN S
L P
L z - HELL ZONE (LOCAL BORROW . SHELL ZONE (LOCAL BORROW
L S D/ OR OPEN PIT WASTE ROCK) AND/ OR OPEN RILWASITE HOGIO)
o =T = - Rl b
MEEMT ,%:‘*J'--— B : ’ 7 e
OVERBURDEN o 2 Sy . 2 :
C ( APPROX. 20m ) E OVERBURDEN EXCAVATED TO
i 'BEDROCK OR NON-FROST
SUSCEPTIBLE SOIL

Figure 1: Cross-section of TMF main embankment showing the dam core

Notes: Dimensions and elevations are in metres unless noted. General topography shown.
(Casino Mine Project Proposal — Knight Piésold Ltd., Report on Feasibility Design of the Tailings
Management Facility (VA101-325/8-10), p 53)
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2.8.7 Use of Cyclone Sand in Embankments

The Proponent proposes to use cyclone sand for use in embankment construction. The Proponent
proposes a limit of 12 percent fines for embankment material. This represents about 50 percent by
weight of the tailings stream. This ratio is important for meeting embankment material requirements.
The properties of embankment sand must be understood to properly assess potential implications of
its use.

The Executive Committee notes that embankment construction material with a fines content upwards
of 12 percent may result in relatively poor drainage characteristics for the downstream shell of the
main embankment. Furthermore, that materials with as few as 10 percent fines may be frost
susceptible (Chamberlain, 1981). The potential for frost susceptibility could affect embankment
stability and long-term performance.

LSCFN'’s consultant, BGC Engineering, questions the use of cyclone sand and its suitability for the
construction of a dam so large. Given the dam'’s height there will be immense pressure on sand near
the foundation. BGC Engineering states:

the tests at the two highest confining pressures — 1370 kPA and 2760 kPa, which are

at about a quarter and a half of the ultimate vertical pressures under the dam — show

contractive behaviour in which the steady state strength decreases from the peak

strength due to shear-generated pore pressures. Unless these shear-generated pore

pressures are properly accounted for, limit equilibrium stability analyses using peak

effective stress friction angles will over-predict the factor of safety. CMC should be

asked to provide details on the use of these shear-generated pore pressures in the

analysis. (YOR 2014-0002-274-1)
BGC Engineering also notes that permeability and drainage properties of the cyclone sand has not
been proven through testing but rather through the application of empirical evidence from “much
smaller” projects. Furthermore, the size of the embankment, as noted previously, is beyond the state
of practice and it remains unclear if the pressures of the embankment will reduce permeability and
drainage. BGC Engineering asserts that the Leps paper (1970) may not be appropriate for
determining the properties of cyclone sand without additional test results, “[tlhe use of the Leps
function for sand is not common; although the measured friction angles fit near the lower Leps curve,
the degree of stress-dependency is likely different for a milled sand than for blasted rockfill.”

Section 2.2 of the TMF feasibility report indicates a specific gravity of 2.7 for tailings but 2.71 for
tailings overflow and 2.8 for cyclone underflow. BGC Engineering notes, “It is not clear how the
specific gravidities of both constituent parts can be greater than the specific gravity of the whole.”
Clarification on specific gravities is required to ensure that calculations on available volumes are
correct.

Cyclone sand for embankment construction is to be compacted in lifts ranging from 0.5 to 2.0 m. BGC
Engineering expresses concern with the upper limit of this range, especially as conditions drop below
freezing. The Executive Committee requires more information regarding the use of cyclone sand
within the TMF. Therefore, please provide the following:
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R83. Rationale for the ceiling of 12 percent fines in cycloned sand to be used in embankment
construction including a discussion of frost susceptibility and drainage characteristics.

R84. Provide testing or analyses to demonstrate that pore pressures, shear strength, angles of
friction, and contraction of cyclone sand is acceptable at all pressures found in the TMF
embankment.

R85. Clarification on the specific gravities of cyclone overflow and underflow.

R86.  Justify the upper range of 2.0 m for proposed lift heights of cyclone sand.

2.8.8 Faults and Shear Zones

The “Report on Feasibility Design for the Tailings Management Facility” highlights several studies and
geotechnical investigations used to characterize foundation conditions and inform TMF embankment
design. These previous investigations are summarized and drill hole/test pit locations are shown in
figure 4.1 of the feasibility design report (YOR 2014-0002-171-1).

Faults or sheer zones under the TMF embankments pose a number of potential problems including
increased potential for excessive seepage and increased risk to structure stability through seismic
events.

The TMF feasibility report identifies two “narrow zones of low velocity” in the area of the main
embankment that are “consistent with zones of highly fractured and weathered grandoriorite, and
likely indicate shear or fault zones within the bedrock.”(YOR 2014-0002-171-1) Despite this finding,
the proposed TMF embankment design does not account for possible faults and/or shear zones
extending beneath the dam. EcoMetrix and LSCFN's consultant BGC identify the need for further
investigations in this regard.

EcoMetrix asserts that the number of drill holes in the embankment area, for feasibility design
purposes, appears to be insufficient to determine hydraulic conductivity and identify fault/shear zones.
With a hydraulic head of nearly 300 m, there is the potential for higher than anticipated seepage
which could lead to serious seepage management issues. EcoMetrix further states:

faults and shear zones under a dam as large as the proposed main tailings dam need

be accounted for from the perspectives of dam stability, flow capacities and

containment of reactive minerals and/or soluble contaminants. The presence or

absence of local faults must be addressed for the project to be determined feasible.

(YOR 2014-0002-235-1)
Natural Resources Canada also raises concern with embankment stability with regard to faults and
seismic potential. They state it is important from a seismic perspective to assess the impacts of
smaller nearby events that can still generate significant shaking that could impact the tailings facility”
(YOR 2014-0002-245-1).

The Executive Committee requires additional information with respect to faults and fractures at the
TMF embankment in order to assess project effects in relation to TMF seepage and stability;
therefore, please provide the following:
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R87.  Supporting evidence for the absence or presence of faults and fractures within the TMF
and embankment areas including their activity.

2.8.9 Hydraulic Conductivity of Bedrock and Overburden

The “Report on the Feasibility Design of the Tailings Management Facility” (YOR 2014-0002-0176-1
through 179-1) indicates a cut off trench for the TMF embankment at an average of 3 m. However,
Section 4 of the proposal indicates a trench depth of 10 m. The depth to bedrock under the
embankment varies from 2 to 23 m.

EcoMetrix and LSCFN'’s consultant, BGC Engineering, identify a number of concerns with the cut off
trench as proposed. BGC Engineering expresses concern regarding the permeability of the
weathered and fractured bedrock on which the embankments will sit. It is “about seven times more
permeable than the overburden soils, with the most permeable measurement in weathered bedrock
about 700 times higher than the most permeable measurement in the overburden soils” (YOR 2014-
0002-274-1). Furthermore, BGC Engineering states that weathered bedrock extends as far as 40 m
below ground level that may require the use of a grout curtain. EcoMetrix expresses concern
regarding the potential for seepage and the possibility that blasting for the trench could cause further
fractures in the underlying bedrock (YOR 2014-0002-235-1).

It is important that the proposal provide clear descriptions of measures to control seepage to provide
confidence in their effectiveness to mitigate potential adverse effects. The Executive Committee
requires further information on the cut off trench and the potential implementation of a grout curtain in
relation to the TMF embankment. Therefore, please provide the following:

R88.  Additional drill results, with detailed analysis and discussion, to provide an accurate
characterization of the hydraulic conductivity and identification fault/shear zones within
the embankment foundation.

R89. Details regarding the cut off trench and seepage control for the TMF embankment
including:

a. clarification on the depth of the cut-off trench and justification based on the
depth of overburden and fractured bedrock;

b. an updated cross section of the TMF embankment that includes the cut off
trench and associated seepage barrier;

c. aprofile diagram of the cut off trench showing its depth across the dam core,
along with available information on the depth of overburden and fractured
bedrock;

d. adiscussion of measures to address fractured bedrock; and

e. adiscussion on the use of a grout curtain to control seepage
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2.8.10 Presence of Frost-Susceptible or Frozen Materials During Construction

The proposal states that the main embankment construction will require non-frost susceptible soil
foundations. However, the proposal does not outline how the Proponent will determine if the
overburden at depth is frost susceptible or if frozen overburden is acceptable, for construction
purposes. If incorporated into the embankment foundation, frozen overburden may result in higher
than anticipated seepage in the event that these materials thaw, which may cause deformation or
weakening of the embankment.

Ice rich foundation soils will likely thaw over time due to the presence of the tailings impoundment and
retained materials, and due to increased ambient temperatures associated with climate change
predictions. Consequences of a delay in thawing until project operations have concluded may result
in structural risks after closure.

The feasibility design of the TMF embankment should include details about the presence and
distribution of frozen and/or frost susceptible materials in order to determine the actual amount of
excavation required to construct the embankment. The Executive Committee requires more
information regarding the characterization of the embankment foundation regarding ice rich soils and
frost susceptible soils. Therefore, please provide the following information:

R90. Further characterization of the dam foundation materials to confirm the presence and
distribution of permafrost.

R91. Details regarding plans to ensure embankment foundations do not incorporate frozen
and/or frost susceptible soils during construction.

2.8.11 Cold Weather Construction of the Embankments

The proposal notes that the TMF embankments will be built using the centerline method in stages
over several seasons with hydraulically discharged cyclone tailings. Construction of the
embankments would occur over nine months each year, from March through November.

Climate presents a potential risk factor to embankment construction. SFN’s consultant, Northland
Earth and Water Consulting, expresses concerns regarding the ability to construct cyclone sand
based dams in such a climate. The buildup of ice or snow in hydraulically discharged tailings may
lead to instabilities during construction or prevent the proper vibratory compaction of each lift.
Furthermore, as LSCFN'’s consultant, BGC Engineering, points out the proposal suggests that it may
be necessary to cap the embankments during winter months to control erosion due to wind and
water. This would present additional challenges associated with the incorporation of annual covers
into the embankment structure or the removal of cover.

Should cold weather limit embankment construction to less than nine months per year the
embankment will take longer than expected to construct. The Executive Committee requires more
information regarding the cold weather construction of the TMF embankments. Therefore, please
provide the following:
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R92. A detailed schedule for the works required to construct the TMF before and during
operations. Consideration should be given to key QA/QC requirements and contingency
planning for scheduling delays and freezing conditions.

R93. Implications of scheduling delays or suspension of dam construction during the nine
month construction period.

R94.  Areview of relevant examples of sand embankment dams constructed in cold weather
environments. This review should identify challenges, potential issues, and solutions
surrounding sand placement and QA/QC.

R95. Methods of erosion control during dam construction.

2.8.12 Surface Preparation

While the TMF embankments will require excavation, the extent of ground preparation for the area
underneath the TMF pond is unclear. Natural Resources Canada expresses some concern over the
lack of details on ground preparation in this regard (YOR 2014-0002-245-1). For example, it is not
clear if vegetation or soils will be left in place or cleared prior to construction. Ground surface
characteristics prior to construction may affect hydrological properties and ground water flows.
Furthermore, placement of tailings on overburden may lead to changes in thermal conditions that
change the hydrological regime over the project life.

The Executive Committee requires additional information with respect to ground surface preparation
below the TMF in order to assess potential effects. Therefore, please provide the following
information:

R96.  Description of ground surface conditions currently in relation to overburden and
vegetation and any modification in preparation for the construction and filling of the TMF.

R97.  Discussion on any hydrological changes expected from changing ground thermal
conditions and any monitoring to this effect.

Natural Resources Canada notes that similar facilities “frequently incorporate natural and/or artificial
liners in order to limit seepage losses” (YOR 2014-0002-245-1). However, the ‘Report on the
Feasibility Design of the Tailings Management Facility’ does not clearly specify any liners beyond a
low permeability blanket under the stage one embankment. The Executive Committee requires
clarification on the use of liners. Therefore, please provide the following:

R98.  Confirmation that natural or artificial liners are not included as part of the technical design
of the TMF embankment.

2.8.13 Quality and Quantity of Borrow Source Materials

The Project proposes the use of borrow materials to construct core, filter and transition zones and the
rockfill shell zones. Borrow materials may also be required if there are insufficient quantities of
cyclone sand available for embankment construction.
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The proponent anticipates that rockfill will be easy to source on site, and will be partly sourced from
non-reactive materials from the pit walls. Core zone borrow must be non-frost susceptible and have
more than 20 percent fines; however, soils containing over 20 percent fines are typically frost
susceptible. Natural Resources Canada notes that “non-frost susceptible soils might be in
contradiction with the 20% or more fines (YOR 2014-0002-0245-1)" and dam core borrow material
requirements may be difficult to meet.

LSCFN'’s consultant, BGC Engineering, raises concerns regarding the potential volumes required for
the core, noting that nearly 10 million cubic metres of core material may be needed (YOR 2014-0002-
274-1). BGC Engineering continues by noting pre-production excavations total 3.9 million cubic
metres and fills total 12.2 million cubic metres but borrow sources are not identified. Furthermore, it is
unclear if fill material can be sourced from areas that are not frozen. If frozen materials will be used, it
may be a challenge to thaw excavated material in the summer prior to use in the embankment. The
storage of frozen material as it thaws may also present issues relating to containment and drainage.

Government of Yukon comments that, aside from potential borrow locations for the tailings
embankment core, the proposal does not provide details on borrow locations or volumes (YOR 2014-
0002-252-1). The 2013 Geotechnical Site Investigation Data Report — Mine Site, references a Mine
Site Borrow Materials Assessment Report (YOR 2014-0002-171-1). This report was not provided.
Natural Resources Canada notes the importance in detailed borrow assessment information that
includes conclusions regarding the quality and quantity of the borrow source materials.

The Executive Committee requires clarification regarding the suitability of proposed core construction
materials. Therefore, please provide the following information:

R99. Confirmation of the availability of non-frost susceptible materials for the construction of
the dam core. Include a discussion that demonstrates that the material with a 20 percent
or more fines is not a frost susceptible material.

R100. Please provide the Mine Site Borrow Materials Assessment Report (VA101-325/16-3). If
not part of the assessment report, include detailed information about:

a. the locations of borrow sources;

b. description of dimensions of borrow source excavations including area and
depth of excavations;

c. the estimated quantities of suitable borrow material available;
d. the quantity of borrow material required for engineered mine components;

e. proposed mitigation measures to minimize potential adverse effects associated
with the development and use of the proposed borrow sites; and,

f.  alternatives in the event that dam core material cannot be sourced at the site in
sufficient quantities.

R101. A discussion on the thawing and containment of borrow and embankment excavations.
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2.8.14 Starter Dam and Tailings Interface

The starter dam, on which the final embankments will be built, will include borrow materials and,
where appropriate, non-reactive rock from the pit walls. These materials will form the shell of the
starter embankment. EcoMetrix notes a concern that the larger particle size of this shell may allow
gradual infiltration of cyclone sand into the shell of the starter dam, which could lead to deformation of
the tailings shells (YOR 2014-0002-235-1).

The Executive Committee requires more information on the design of the TMF starter dam.
Therefore, please provide the following:

R102. Clarification on the use of filter-graded zones between the waste rock shells (if selected)
of the starter dam and the overlying tailings shells (e.g. to prevent possible future
deformation of the tailings shells).

2.8.15 Missing Information

Environment Canada noted that footnote No. 6 on p. 4-54 of the proposal related to Table 4.3-7
(Inflow Design Flood and Earthquake Design Ground Motion) is missing (YOR 2014-0002-249-1).
Please provide the following information to ensure the Executive Committee has the correct
understanding of these items in the proposal. Therefore, please provide the following information:

R103. The missing information referenced in footnote No. 6 on p. 4-54 of the proposal related to
Table 4.3-7 (Inflow Design Flood and Earthquake Design Ground Motion).

2.9 LIQUEFIED NATURAL GAS AND DIESEL

2.9.1 Description of LNG Facilities

In the Project description, Section 4, the proposal provides details about Project design and
scheduling; describes the activities that would take place during the construction, operation and
closure/decommissioning phases of the Project; discusses the viability of the proposed mining
technologies in northern environments; and evaluates the alternatives that were examined in
determining the preferred Project configuration.

A considerable amount of pertinent information is provided on the conceptual design of mining-related
aspects of the project and the types of activities that would occur during the construction, operation
and closure\decommissioning phases of the mine. However, few details were provided on the design
and operation of systems for:

e transportation, handling and storage;
e regasification, fueling, and mobile refueling stations;
e design and operation of generating facilities; and

e design and operation of mining equipment powered by LNG.
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Moreover, it is difficult to gauge the firmness of the proponent’s LNG supply arrangements, and
whether fallback strategies might have to be considered in the event that the required quantities of
LNG cannot be secured from the two identified potential sources.

All of this makes it difficult for the Executive Committee to evaluate the choice of LNG as the
preferred energy option, and to assess the economic, public safety and occupational safety
considerations important to Yukon residents that pertain to choosing that particular option.

Section 20.3.1.2 describes the potential effect and consequence of the predicted magnitude of the
potential seismic event is predicted as minor displacement of surface facilities. Because of LNG's
unigue characteristics, LNG facilities and LNG transportation systems warrant special consideration

in relation to their design to withstand environmental influences. For example, CSA Z726 requires that
a Safe Shutdown Earthquake of (SSE) with a return period of 1 in 10 000 years be considered in the
design of LNG facilities.

The Executive Committee requires more information on the design, location and operation of LNG
components of the Project. Therefore, please provide the following:

R104. Forthe LNG storage facilities, regasification facilities, and mobile fueling stations,
provide:

a. adetailed description for all facilities related to LNG including location, design,
construction, operation and closure;

b. measures for the safety of Project personnel including separation distances from
office and living areas;

c. design measures and operating procedures to prevent a cascading accident;
and

d. alist of standards and codes that will apply to design and operation of the each
component identified above.

R105. Identification of potential hazards to LNG facilities at the Casino Mine site associated with
seismic activity, extreme weather events, wildfire, unstable terrain, and degradation of
discontinuous permafrost, and a quantitative assessment of the related risk to those
facilities

R106. Identification of the potential supplier of LNG from British Columbia and the established
supplier of LNG from Alaska. Indicate the nature of any supply agreements that are in
place. Indicate the nature of any uncertainties about the LNG facility in British Columbia
being operational by the time LNG is required at the Casino Mine site. Provide
documentation to confirm that the facility in Alaska will be able to supply LNG in sufficient
guantity to meet the needs of the Casino Mine, should LNG not be available from the
proposed facility in British Columbia. Describe the Casino Mining Corporation’s fallback
plan in the event that LNG is unavailable from either identified source, or is not available
in sufficient quantity. Indicate whether an alternative source of electrical power might be
required in such a case. Assess the effect of the above scenarios on the project’s
economic feasibility.
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R107. The earthquake design basis for the LNG storage tank at the mine site

2.9.2 Description of Diesel Facilities

Section 4.1.1.2.4 describes diesel as the primary fuel for the Project prior to the construction of the
LNG facility. Diesel will be used throughout the Project’s lifetime for a range of uses such as vehicles,
portable generators and back-up generators. In Section 4.3.3.5, the proposal states that during the
construction phase 10 days of diesel fuel consumption will be stored on-site near the supplementary
power plant. Appendix 5A describes diesel storage as containing six 50 000 L storage tanks near the
truck shop, this does not appear sufficient enough to include power generation for 10 days. It is not
clear how much fuel will be stored on-site in quantitative terms during construction or operations. The
Executive Committee requires more information on the use of diesel fuel within the Project’s footprint.
Therefore, please provide the following:

R108. A description of diesel storage facilities along with anticipated rates of use and storage
volumes for each stage of the Project.

2.10 CONCEPTUAL CLOSURE AND RECLAMATION PLAN

2.10.1 General Concerns

Selkirk First Nation’s consultant, Kuipers and Associates, notes that “Critical information for
assessment of the effects of the proposed reclamation and closure plan is either missing from the
plan or difficult to obtain from the referenced documents” (YOR 2014-0002-254-1). The Executive
Committee requires additional details to understand to potential adverse effects of proposed activities
over the lifetime of the project. Therefore, please provide the following:

R109. A table or tables that summarize the following information for each major mine
component:

a. where appropriate, dimensions, mass, volume, centroid and elevation;

b. reclamation characteristics (slope aspects, cover type and depth, volume
required, re-vegetation type);

c. source controls (e.g. liners, compacted graded drained foundations, and covers
over reclaimed features) and any features associated with fluid management
and stabilization and/or water management and treatment; and

d. geotechnical protocols and results (e.g. FOS).

Kuipers and Associates also note a general lack of details regarding long-term operational and
maintenance requirements. This lack of detail may underplay the potential challenges that the
proposed reclamation and closure activities will have in accomplishing “passive care” for the site. The
Executive Committee requires additional information to better understand the risks associated with
long-term management of the site. Therefore, please provide the following:
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R110. Conservative considerations for the long-term operational and maintenance requirements
for the site.

2.10.2 Long-Term Closure and Ongoing Monitoring and Maintenance

CMC indicates that long-term passive care will not require year-round presence, power, or chemical
water treatment. However, it is unclear how much of a site presence will be required. Government of
Yukon (YOR 2014-0002-252-1), Environment Canada (YOR 2014-0002-249-1), and SFN'’s
consultant, Kuipers & Associates (YOR 2014-0002-254-1), expressed concerns over the level of
detail in the proposal with regard to on-site requirements during post-closure.

CMC states “the closure strategy is to achieve long-term passive care, which is defined as regular or
infrequent site presence for monitoring and maintenance, as necessary” (CMC 2014, p 4-92). Regular
site presence suggests a scheduled or repetitive presence which could be considered at odds with an
infrequent site presence and the strategy of long-term passive care. Furthermore, Kuipers &
Associates notes that all passive treatment systems require some monitoring and maintenance. While
CMC recognizes a true walk-away solution is not possible, they have provided little detail on what
monitoring and activities will be required to maintain the long-term passive treatment system.

Section 4.2 of the proposal outlines project phases and scheduling. CMC identifies a three-year
active closure and decommissioning phase where surface facilities will be removed and the site will
be fully reclaimed. This phase will be followed by a five-year post-closure phase where CMC will
conduct monitoring and follow-up inspections to ensure physical and chemical stability of closure
components. CMC states “[a] final post-closure monitoring program will be compliant with the
applicable guidelines and regulations will be implemented to ensure the reclamation measures
remain effective and continue to provide a high level of protection for the public and the environment”
(CMC 2014, p 4-105). In the Conceptual Closure and Reclamation Plan, CMC states that “[a] second
active-post closure phase may occur beginning when the Open Pit Lake is nearing discharge, to
ensure that the Open Pit lake water quality is suitable for release and treatment by the North TMF
Wetland” (Appendix 4A, p8).

Government of Yukon, Department of Energy Mines and Resources, also expresses concern with the
ongoing seasonal management of water release by way of solar powered remote sensors. Given that
this type of water management will be required long-term post-closure, it appears that it is not
consistent with the intent of the Reclamation and Closure Planning for Quartz Mining Projects, Plan
Requirements and Closure Costing Guidance (Government of Yukon, 2013). Government of Yukon
has suggested the conceptual closure and reclamation plan be updated taking into account the
guidance.

Environment Canada expresses concern with the five-year period for the post-closure phase. It is
uncertain how five years will allow for appropriate monitoring and follow-up given the extended time
required for closure activities to take effect. For example, CMC predicts that the pit lake will take
approximately 95 years to fill at which point the overflow and discharge will be treated by the north
TMF wetland. In addition, five years of monitoring seepage from areas such as the TMF and low-
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grade ore stockpiles may not be enough time to detect whether these areas are contributing to
decreased water quality.

While CMC indicates a final post-closure monitoring program will be implemented and that a second
active-post closure phase may be implemented, no detail has been provided. The Executive
Committee requires additional information regarding monitoring and maintenance requirements of the
long-term passive treatment system and post-closure monitoring. Therefore, please provide the
following information:

R111. Analysis of closure options including long-term and short-term costs, care and
maintenance requirements, and long-term environmental risks. The options analysis
should include:

a. open pit;

b. tailings management facility;

c. heap leach facility;

d. stockpile areas; and

e. water management and treatment.

R112. Discuss and if necessary update the conceptual closure plan to take into account the
most recent Government of Yukon Reclamation and Closure Planning for Quartz Mining
Projects, Plan Requirements and Closure Costing Guidance (Government of Yukon,
2013).

R113. Clarify what is meant by regular or infrequent site presence or what degree of on-site
presence is envisioned (e.g. yearly during summer, once every 10 years, or site presence
in step with closure stage).

R114. Justification and clarification of the proposed five year post-closure monitoring period
given that actual closure conditions will not be established for about 95 years (pit
discharge) and other closure conditions are not fully known or presented here (e.g. time
for contaminated groundwater sources to report to TMF/seepage).

2.10.3 Design and Operation of Wetland Water Treatment System

At closure, a water treatment system is proposed to capture and treat water from the tailings
management facility (TMF), the open pit, and the heap leach facility (HLF). This system will consist
primarily of two wetlands. The south wetland will treat water TMF discharge while the north wetland
will treat open pit discharge into the TMF. A bioreactor will also be built to treat HLF draindown water
prior to its discharge into the open pit. The wetlands are primarily designed to remove metals while
the bioreactor is designed to remove mercury and selenium. The wetlands are designed to handle
flows upwards of 220 L/s. While the south wetland is expected to be operational on a year round
basis, the north wetland will operate only seasonally. Discharge from the open pit to the TMF will
correspondingly be on a seasonal basis. Treatment of mine discharge is required to meet standards
for aquatic life as set by the Canadian Council of Ministers of the Environment (CCME).
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Several comments received during the adequacy review voice concern over the predicted
performance of the treatment system. Selkirk First Nation’s consultant, Kuipers & Associates
indicates that pilot studies would help verify the predicted effectiveness of the treatment system (YOR
2014-0002-254-1). Environment Canada adds that the long term sustainability of the system is
unclear (YOR 2014-0002-249-1). The primary source of concern is uncertainty and a lack of
confidence in the proposed treatment system.

The design of the treatment system provided in the Conceptual Closure and Reclamation Plan is
necessarily conceptual in nature; however, the implications of its effectiveness are critical to
understanding potential effects to a wide range of values.

The Proponent indicates that field studies will be completed to demonstrate the effectiveness of the
design; however, it is precisely this data that the Executive Committee needs to complete a valid
assessment. Without this data, and thus reduced uncertainty, a range of potential outcomes must be
addressed including the potential that the treatment system does not meet requirements. Therefore,
alternative or contingency treatment systems must be considered as part of this assessment. For
example, Environment Canada indicates that conventional treatment systems should be considered
in the event that wetlands do not perform as expected.

Uncertainty is compounded by the length of time before the open pit fills and begins to discharge
water to the TMF north wetland. This is expected to be 95 years after the end of the operational
phase of the Project. SFN and its consultants, Northland Earth & Water Consulting Inc. and Kuipers &
Associates, note that the treatment system may not be able to properly treat pit discharge. Pit
discharge is also difficult to predict given the number of contributing factors and the long period until
discharge. They further state that this long period may also mean that liability for the site may rest
with government at that time.

SFN’s consultant, Macdonald Environmental Sciences Ltd., asserts that CMC should conduct pilot
studies early during operations to ensure the anaerobic bioreactor proposed to treat HLF draindown
functions as proposed (YOR 2014-0002-256-1).

EcoMetrix suggests that water quality assessment consider the water quality in the event of a worst
case scenario for treatment system effectiveness (YOR 2014-0002-235-1).

The Executive Committee requires more information regarding the design, feasibility, predicted
effectiveness, and contingencies related to the water treatment system proposed for the Project.
Therefore, please provide the following:

R115. Examples of successful similar treatment systems with similar contaminant loads, flows
and climate.

R116. Initiation of laboratory studies to confirm the effectiveness of the wetlands as a water
treatment system for the purpose of closure and to inform future field studies. The
Executive Committee expects that results from these studies will be provided throughout
the assessment process.
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R117. Detailed plans on field studies to support and refine the effectiveness of the wetland
water treatment system. Details should include:

a. apreliminary schedule for studies;
b. location and sequencing of field scale studies; and
c. any required activities, such as earthworks, required for field studies.
R118. Details on any proposed pilot studies for the bioreactor system associated with the HLF.

R119. An assessment of uncertainty associated with the performance of the proposed passive
treatment system.

R120. Prediction of a worst case scenario of downstream water quality assuming no treatment
system. Predictions should extend as far downstream as necessary to demonstrate no
further exceedances of the CCME surface water quality objectives attributed to the mine
(or 90th percentile of background for those constituents that naturally exceed CCME).

R121. A discussion of contingency, alternative, or additional treatment options that could
achieve water quality objectives should the passive treatment system not be viable or
perform as required.

R122. A discussion of the requirements and merits for conventional treatment as the treatment
method.

During post-closure, once the open pit has filled, water from the pit lake will discharge to the TMF
wetland at the north end. This discharge will be controlled using a decant control valve. This system
will discharge pit water during the summer months, when the TMF wetlands are biologically active,
and store pit water during the winter months. EcoMetrix identifies concerns that the design measure
will not maintain flows from the pit at the design discharge rate given that flow rate will vary in relation
to changes in the pit lake water level. Therefore, EcoMetrix notes that the north end of the TMF
wetlands will need to be designed to accommodate a range of possible flows.

In addition, Environment Canada expresses concern that insufficient detail has been provided
regarding the managing flows through the remote operation of valves (YOR 2014-0002-249-1). The
proposal indicates that gravity flows from the open pit, winter seepage mitigation pond, and possibly
the HLF and TMF, will not require pumping and can be managed by remotely operating solar
powered valves (Casino 2014, p 4-105). However, details such as design considerations and
contingency planning related to malfunctions of valves or power sources were not provided.

The Executive Committee requires additional information regarding operation of the pit lake discharge
and remote operation of valves. Therefore, please provide the following information:

R123. A discussion and rationale on how the design of the north end of the tailings
management facility wetlands will accommodate a range of possible flows from the pit
lake.
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R124. Details and design considerations for the remotely operated solar powered decant
valves. Details should include:

a. infrastructure requirements;
b. monitoring and maintenance requirements, including an estimated timeframe;

c. contingency planning related to malfunctions, inappropriate feedback and
interaction; and

d. case studies where such systems are effectively used,;

2.10.4 Open Pit and Low Grade Ore Stockpile Water Quality

Closure and reclamation of the open pit and low grade ore stockpiles is described in Section 4.5 of
the proposal and Appendix 4A (Conceptual Closure and Reclamation Plan). At closure, it is assumed
that approximately 8.8 Mt of marginal grade ore and 7.3 Mt of low grade ore and foundation material
will placed into the open pit. The open pit will fill with water from natural sources including seepage,
surface run-off, and precipitation, and from mine sources including water from the TMF pond and HLF
during closure of those facilities. It is expected that the open pit will fill with water in approximately 95
years. Filling the pit with water is intended to minimize oxidation of the pit walls. Likewise, flooding
potential acid generating (PAG) marginal and low grade ore will further reduce oxidation of those
materials.

Selkirk First Nation’s consultants, Northland Earth & Water Consulting (YOR 2014-0002-257-1) and
Kuipers & Associates (YOR 2014-0002-254-1), and Environment Canada (YOR 2014-0002-249-1)
express concerns concerning the information provided and rational for disposal of marginal and low
grade ore in the pit.

The proposal indicates that low grade ore will be characterized for potential acid rock drainage and
metal leaching (ARD/ML) prior to placement in the open pit to determine whether it will have adverse
effects on pit water quality at closure. If results indicate adverse effects, CMC proposes to add lime to
the low grade ore during disposal in the open pit. ARD/ML characterization and prediction of potential
effects related to this disposal option should be completed in order to address the feasibility of this
disposal method. In addition, Environment Canada notes that, although the addition of lime may
reduce address some concerns related to acid rock drainage, it may not control metal leaching

(YOR 2014-0002-249-1). In addition, it is uncertain which parameters may be controlled through the
addition of lime.

As indicated in the proposal, approximately 8.8 Mt of marginal grade ore will be stockpiled on the
surface, and finally disposed of the open pit at closure. This material will be stockpiled near the open
pit over a six- year period starting two years prior to operations. The stockpile will remain on the
surface until it is disposed of starting in year 23. Surface water will be diverted around the stockpiles
during operations. Appendix 4A identifies this ore as “[a]cidic supergene waste rock that cannot be
disposed of in TMF without adversely affecting TMF water quality” (p 14). Environment Canada
stresses concern that little detail is provide on the effects of leaving this material on the surface during
operations (YOR 2014-0002-249-1). In the report titled “Casino Waste Rock and Ore Geochemical
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Static Test Assessment” (Appendix 7D, Geochemistry Reports), “the majority of the supergene waste
rock is expected to become acidic shortly after exposure” (Executive Summary). As the marginal
grade ore stockpile will be exposed on the surface for 19 to 25 years, it will become begin oxidizing
and lead to ARD/ML. Little discussion or rationale has been provided to support leaving this stockpile
on surface for sub-aqueous disposal at closure rather than alternative disposal or means or reducing
ARD/ML potential.

Kuipers & Associates have expressed concerns about seepage through the low grade ore stockpile
(YOR 2014-0002-254-1). The Conceptual Closure and Reclamation Plan (Appendix A) indicates that
seepage will be collected through a groundwater collection or infiltration suppression system. The
effectiveness of seepage collection or infiltration suppression cannot be evaluated as little information
has been provided to support these strategies.

CMC anticipates that the open pit will fill in approximately 95 years. Filling the pit with water is
required to minimize ARD/ML from exposed pit walls. Northland Earth & Water Consulting suggest
that CMC provide an analysis of the advantages or disadvantages to using water from the Yukon
River to fill the open pit and reduce the time the pit walls are exposed to weathering processes (YOR
2014-0002-257-1). The Conceptual Closure and Reclamation Plan states “[a]ccelerated filling of the
pit by pumping from the Yukon River was evaluated as a potential closure strategy. Analyses showed
that this would not materially affect the pit water quality at the time of overflow and is therefore not
planned for closure” (Appendix 4A, p 11). Details on the analysis were not provided to substantiate
this claim.

In addition, Northland Earth & Water Consulting expresses concerns with assumptions made by CMC
with regard to the open pit lake water quality at closure. The Water Quality Model Report states that
“Water quality in the Pit Lake was calculated as the cumulative mass of a given substance in the Pit
Lake water, divided by the water volume stored in the Pit Lake over a given time step interval”
(Appendix 7A, p 32). Based on this assumption, water in the open pit at closure is expected to be fully
mixed with uniform quality. However, water quality in pit lakes is often variable and can be affected by
factors such as thermal stratification, pit depth, and fresh water input. Variable water quality in the
open pit may have effects on pit discharge water quality and therefore implications to the tailings
management facility wetland requirements.

The Executive Committee requires additional information regarding the open pit and low grade ore
stockpiles. Therefore, please provide the following information:

R125. Details and rationale on the proposed storage and disposal of low-grade ore. Details
should include:

a. detailed geochemical characterization of material in the low-grade ore stockpile;
and

b. supporting evidence and rationale as to why leaving this material on surface to
continue to generate acid and metal contaminants before much later disposal in
the pit is any more beneficial than disposing same under water in the TMF when
this material is first encountered.
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R126. Details and discussion on groundwater collection and/or infiltration suppression to
manage seepage through the low grade ore stockpile.

R127. A detailed discussion on lake stratification or mixing in relation to discharge including:
a. any evidence or assumptions for lake mixing or stratification; and

b. stratifications or mixing impacts to discharge water quality and the tailings
management facility wetlands.

2.10.5 Open Pit Stability

Selkirk First Nation’s consultant, Kuipers and Associates, note that the Conceptual Closure and
Reclamation Plan (CCRP) “does not address pit stability other than to suggest the pit walls will be
steep and unsafe to access and suggest construction of a berm to prevent human and wildlife
access” (YOR 2014-0002-254-1). SFN raises several concerns associated with the uncertainty
regarding pit wall stability post-mining, including potential overflow of contact water due to high wall
failures, which could have implications for both down gradient values and other mine infrastructure.
The Executive Committee requires additional information to understand the risk associated with
potential pit instability in post-closure. Therefore, please provide the following information:

R128. Additional analysis to inform and update the Conceptual Closure and Reclamation Plan
to address potential pit wall instability in post-closure.

Northland Earth & Water Consulting Inc. observes that “[a] significant factor in the development of the
volume waste rock for the project will be the ultimate configuration of the pit walls. If the walls will
require more relaxed slopes than anticipated a greater volume of waste would be produced” (YOR
2014-0002-257-1). The ultimate volume of waste rock that will be produced could have implications
for other mine infrastructure (e.g. size and configuration of tailings/waste rock management facility),
which could change the project scope in terms of waste rock management. The Executive Committee
requires additional information to understand open pit stability and contingencies for greater-than-
expected waste rock volumes. Therefore, please provide the following information:

R129. A sensitivity analysis examining the effect of less stable pit walls and show how the
additional waste rock would be managed if the wall slopes had to be relaxed.

2.10.6 Open Pit and Wildlife

The proposal indicates that a berm will be constructed to prevent wildlife access to pit walls. Pit walls
may act as an attractant to wildlife depending on wall properties and composition. LSCFN'’s
consultant, ElknWillow Environmental Consulting, raises concerns that wildlife may be attracted and
possible entrapped within the open pit, “as seen at the Faro Mine Complex” (YOR 2014-0002-282-1).
The Executive Committee requires more information regarding the potential of pit walls to act as an
attractant. Therefore, please provide the following:

R130. A description of the barrier to prevent access to pit walls.
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2.10.7 HLF Closure and Cyanide

The heap leach facility (HLF) will contain approximately 157.5 million tonnes of spent ore. At closure,
CMC will rinse the HLF with treated solution and/or freshwater for five years. Water will be treated
using the Inco-SO,/Air process to reduce levels of weak acid dissociable cyanide (WAD CN) prior to
being recirculated back onto the HLF for rinsing. After five years, water will be allowed to drain down
and be discharged to the open pit. Draindown water will flow through an anaerobic bioreactor
primarily to remove mercury and selenium prior to discharge.

Environment Canada (YOR 2014-0002-0249-1), SFN'’s consultants, Kuipers & Associates,
(YOR 2014-0002-254-1) and Northland Earth and Water Consulting Inc. (2014-0002-257-1)
expressed similar concerns with rinsing and detoxification of the HLF.

Both Environment Canada and SFN question the efficiency of rinsing and detoxifying the HLF due to
concerns such as preferential flow pathways, channelization, and friability of ore. In addition, they
have expressed concern that CMC did not conduct detoxification testing to determine whether the
HLF could be treated and detoxified as proposed. While CMC did conduct detoxification, testing was
completed by R&C Environmental Services, 2010 (Appendix 4A, p 19), it appears that these tests
were done to support detoxification of solution rather than the HLF itself.

Little Salmon Carmacks First Nation’s consultant, BGC Engineering, raises a concern that the HLF
will retain fluids during closure necessitating the embankment of the HLF act as a dam in perpetuity.
Clarification on fluid retention in the HLF during closure is required.

The Executive Committee requires additional supporting test work to confirm that the HLF can be
rinsed and detoxified as proposed. Therefore, please provide the following information:

R131. Results and analysis of testing of heap leach facility detoxification using samples and
conditions similar to an exhausted heap of friable ore approximately 150 m high.

R132. A discussion on alternative mitigation measures that may be required if heap leach facility
rinsing and detoxification is not successful. The discussion should include examples of
successful heap rinsing at comparable sites where materials of a similar nature, mass
and northern location have been encountered.

R133. Describe how fluid impoundment behind the HLF embankment will be prevented at
closure.

2.10.8 HLF and Cover Material

Once the HLF has been rinsed and detoxified CMC will install a cover to reduce infiltration into the
HLF. The cover is discussed in Section 4.5.2.2 of the proposal and the Conceptual Closure and
Reclamation Plan (Appendix 4A). The cover is a critical component to closing the HLF. However, little
detail was provided on the design basis for the cover.

Section 3.4.3 of the Conceptual Closure and Reclamation Plan (Appendix 4A) indicates that the cover
will have a soil thickness of approximately 0.75 m (p 18). However, Section 3.7 indicates an average

50 YF SAB January 27, 2015



Adequacy Review Report
Project No. 2014-0002 — Casino Mine

soil thickness of 0.5 m (p 25). In addition, Section 3.4.3 states the cover will reduce infiltration to
80 percent while table 3.4-1 states the cover will reduce infiltration to 20 percent (p 18 and 19).

Environment Canada and SFN'’s consultant, Kuipers & Associates indicate that additional details
should be provided on the HLF cover. Details should include the design basis for the cover as well as
supporting evidence that the cover will perform as expected.

The Executive Committee requires additional information to determine potential effects related to the
cover for the HLF. Therefore, please provide the following information:

R134. Additional details on the design basis and requirements for cover materials. Details
should include:

a. cover modeling and assessment including validation of assumed infiltration
rates;

b. availability and location of sufficient construction materials to meet the design
requirements;

c. composition of materials to be used for the cover system including mineral soll,
topsaoil, and vegetation;

d. range of expected performance of proposed cover systems; and

e. long-term monitoring and maintenance requirements.

2.10.9 TMF Winter Seepage Mitigation Pond

The Proponent indicates, in Section 4.5.1.6 of the proposal, that a winter seepage mitigation pond
(WSMP) will be constructed during project closure “downstream of the TMF facility but upstream of
the closure spillway discharge location. The WSMP will include an upstream cut-off wall keyed into
bedrock, which will intercept all seepage from the dam and force it to surface where it will drain by
gravity into the lined storage pond.”

EcoMetrix raises concern that the WSMP does not include a description of the cut-off barrier
construction considering its placement in both overburden and bedrock (Figure 3.5-1 in YOR 2014-
0002-126-2). Furthermore, there are limited details on the nature of the overburden and bedrock.
These details are important to understand the effectiveness of the WSMP in capturing seepage from
the tailings management facility.

Furthermore, the conceptual closure and reclamation plan (CCRP) provides a general overview of the
WSMP including the requirement for an approximately 10 m high earthen dam. Few details are
provided about this dam beyond capacity requirements. Information on this dam is essential to
understanding potential effects and risks from the WSMP pond that will contain contaminated TMF
seepage.
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Figure 2: Conceptual design for the winter seepage mitigation pond

(Casino Mine Project Proposal — Appendix 4A, Conceptual Closure and Reclamation Plan, p 22)

Natural Resources Canada notes in its adequacy period comments that the WSMP proposed for
closure would appear to be more effective at the collection of TMF seepage than the water
management pond proposed for operations due to the use of a cut-off barrier (YOR 2014-0002-245-
1). The rationale for the use of a cut-off wall only after operations for seepage collection is unclear.

The Executive Committee requires more information on the construction of the WSMP including the
cut-off barrier intended to collect 