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1 INTRODUCTION

This Waste Rock and Overburden Facility Management Plan describes the types of waste rock and overburden
(including reclamation soils and temporary ore stockpiles) that will be constructed and/or encountered on site
and how these materials will be characterized, segregated, and stored to ensure long-term chemical and
physical stability. This plan provides details about the design, construction and operation of each waste rock
and overburden storage facility, and summarizes closure strategies considered during the design, construction
and operation of each facility. Figure 1.1-1 shows the general arrangement of the facilities described in this plan,
including the waste rock storage areas, the temporary ore stockpile, the reclamation stockpiles and the ice-rich
overburden storage area.

1.1 WASTE ROCK STORAGE AREAS

Upon the commencement of open pit development, waste rock is scheduled to go to one of two areas:
e Platinum Gulch Waste Rock Storage Area (PG WRSA)
o Eagle Pup Waste Rock Storage Area (EP WRSA)

The WRSAs are located within a short haul distance from the open pit; they will provide adequate capacity for
waste rock over the life of the mine (LOM). Waste rock will be hauled from the pit via strategically positioned
egress points. As part of the mine plan, the upper internal pit ramp will ultimately be mined out and external
ramps will be constructed to access the upper lifts of the WRSAs.

Appendix A (Geotechnical Assessment and Design of the Waste Rock Storage Areas) provides details
regarding the geotechnical assessment and design of both WRSAs. The sequencing of the development of the
WRSAs over the LOM are shown in Drawings A-1 through A-15 in Appendix A.

1.1.1 Platinum Gulch Waste Rock Storage Area

The PG WRSA will be filled within the first three years of production and contain approximately 13.7 Mt with a
footprint of 38 ha. The PG WRSA will be constructed in 45 m lift heights from an approximate elevation of
1,020 masl to 1,388 masl resulting in an overall height of approximately 368 m. At the end of its operational life,
the PG WRSA will have an overall slope of approximately 2.4H:1V, with a maximum vertical thickness of
approximately 35 m (Drawing 07 in Appendix A). The Platinum Gulch drainage is moderately steep with the
valley bottom sloping at approximately 21° in the PG WRSA footprint.

1.1.2 Eagle Pup Waste Rock Storage Area

The EP WRSA will contain approximately 118.7 Mt of waste rock over the LOM contained within a footprint of
94 ha. It will be constructed in 45 m lift heights from an elevation of approximately 935 masl to 1,298 masl,
resulting in an overall height of approximately 363 m. At the end of its construction the EP WRSA will have an
overall slope angle of approximately 2.5H:1V. Within the footprint of the WRSA the valley bottom of the Eagle
Pup drainage ranges in slope from approximately 8° to 25°. As a result, the EP WRSA will have a maximum
vertical thickness of approximately 140 m (Drawings 05 and 06 in Appendix A).
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1.2 TEMPORARY ORE STOCKPILE

The temporary ore stockpile will lie directly west of the primary crusher and contain up to approximately 2.95Mt
of seasonally crushed ore (after primary crusher but before secondary crusher) contained within a footprint of
16.9 ha. All of this crushed ore will be reclaimed each year for stacking on the heap leach facility (HLF).
Crushed ore will be delivered to the temporary stockpile at a rate of approximately 29,500t/day during an
approximately 100-day cold winter period (November to March) when ore will not be stacked on the heap, and
then the ore will be reclaimed at a rate of approximately 11,800t/day and fed back into the crushing circuit
during the remainder of the year. During winter each year, the maximum footprint of the temporary ore stockpile
will be comprised of a series of benches from an elevation of approximately 910 masl to1015 masl, resulting in
an overall height of approximately 105 m. The ore stockpile will be constructed on terraced lifts.

1.3 RECLAMATION STOCKPILES

Based on the earthworks materials take-off estimates for all construction activities, a total of approximately 1.6
Mm? of excess cut, including topsoil, frozen (ice-rich and non-ice-rich) and non-frozen overburden soils will be
stored in the various designated reclamation stockpiles. This is expected to satisfy the overall requirement for
closure covers. Reclamation stockpiles to contain these materials will be developed during the construction
phase in up to three areas located to the north and west of the crushers and north and east of the truck shop.
Haul trucks will access the reclamation stockpile areas via main and secondary mine access roads; the material
will be end dumped, re-graded and then vegetated with an indigenous temporary cover to minimize erosion
following Best Management Practices as outline in the Water Management Plan. The three reclamation
stockpile areas noted in Figure 1.3-1 have a combined area of ~18.4 ha, and will need to contain approximately
1.5 to 2.0 Mm® of material at an average thickness of 8 to 10 m. The stockpiles will be developed more or less
with overall slopes equivalent to the existing slopes in the areas, which range from approximately 5H:1V to
8H:1V.

1.4 ICE-RICH OVERBURDEN STORAGE AREA

Based on the proposed General Arrangement of the Project facilities and a detailed assessment of material
take-offs, including reviews of facility cross sections, cut and fill requirements, test pit logs, photos and borehole
records, a materials management strategy was developed to consider the thickness, lateral extent and grain
size of ice-rich soil horizons/lenses that would be encountered during the construction of each facility. This
strategy is described in detail in the Frozen Material Management Plan. An estimated quantity of ice-rich soils
expected to be hauled and stored within the ice-rich overburden storage area (IROSA) during project
construction is approximately 195,000 m® (plus 15% for swell and 15% for contingency = 254,000 m®). The
combined estimated storage capacity of the initial storage area amounts to about 255,000 m?, with room for
considerable expansion, if needed.

The IROSA will lie in an area that was previously developed for placer mining, along the east valley wall within
the Haggart Creek Valley (Figure 1.4-1). The area is currently comprised of several large mounded tailings piles
that separate four large depressions from the main Haggart Creek channel. The design includes tying five
berms into the existing mounded tailings and till side-slopes to create four separate storage areas. The berms
will be constructed using coarse tailings material and a filter material on the upstream slope to promote draining
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of excess pore water while containing the fine-grained ice rich overburden. More details on the IROSA design
are provided in the Frozen Material Management Plan.

1.5 WATER MANAGEMENT INFRASTRUCTURE

A Water Management Plan has been developed to proactively manage sediment-laden, contact and non-
contact water throughout the construction and operation phases of the Project, including the development and
operation of the waste rock storage areas, temporary stockpiles and other storage areas. The Reclamation and
Closure Plan provides strategies for the management of Project influenced water during the closure and post-
closure phases of the Project, including the closure and post-closure monitoring of the waste rock storage areas
and other storage areas. The plans have several functional components, each developed from specific design
basis and criteria, and supported by the integration of baseline studies and various water-related modeling
exercises, that includes:

e aconstruction water management plan,
¢ asediment and erosion control plan

e an operational water management plan
e aclosure water management plan, and
e a post-closure water management plan.

Key water management infrastructure and facilities that will be utilized during the development, operation and
closure of rock storage areas and materials stockpiles include:

e the Eagle Pup Pond, which will operate as a sediment control pond and also collect runoff and WRSA
seepage,

¢ the Platinum Gulch Pond, which will operate as a sediment control pond and also collect runoff, WRSA
seepage and pit-water,

e slope interceptor and roadside collection ditches
e |ocalized sediment basins or exfiltration ponds

e culverts and above or below ground piping as needed in certain areas.

1.6 TABLES OF CONCORDANCE

The following two tables of concordance summarize how applicable commitments made by StrataGold during
the environmental assessment process, including the decision document terms and conditions and our project
commitments have been addressed.
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Table 1.6-1:

No.

Terms and Conditions

Table of Concordance for the Project Decision Document Relevant to this Plan

Where Addressed

To decrease variability around geochemical characterization and validate hydrogeochemical
predictions:

The Proponent shall complete geochemical characterization of the
expanded open pit including representative rock units for the total
amount of waste rock and ore being mined (132 million tonnes of waste
rock and 92 million tonnes of ore). This characterization should include
kinetic testing to predict metal leaching potential.

The Proponent shall incorporate results of the new geochemical
characterization into the overall geochemical characterization of rock
units to be excavated by the Project and revise the source term
predictions accordingly. The Proponent shall ensure that this
information is available prior to the regulatory approval process.

See Final Report: Geochemical
Characterization — Eagle Gold Project
(SRK 2014)

See Final Report: Geochemical
Characterization — Eagle Gold Project
(SRK 2014);

See Mine Waste Geochemical Source
Term Predictions — Model Description
and Results (Lorax 2014)

To minimize potential effects due to metal leaching from waste rock used as construction material:

The Proponent shall ensure waste rock used to construct on-site
infrastructure does not contribute to exceedance of water quality
guidelines due to metal leaching. The Proponent shall actively
segregate waste rock based on metal leaching potential so that it is
used appropriately.

See Final Report: Geochemical
Characterization — Eagle Gold Project
(SRK 2014);

See Mine Waste Geochemical Source
Term Predictions — Model Description
and Results (Lorax 2014)

3.0 of Environmental

Monitoring and Adaptive Management
Plan

See Section

To mitigate significant adverse effects related to permafrost degradation on environmental quality:

82.

The Proponent shall ensure sufficient storage is available for temporary
containment, management, and thawing of excavated ice
soils/permafrost.

rich

See Frozen Materials Management Plan

To mitigate significant adverse effects related to terrain and WRSA instability on environmental quality:

90.

The Proponent shall use methods, other than fill blankets as insulation
or preloading and draining permafrost areas, to manage areas of ice
rich soils/permafrost below the WRSAs.

The Proponent shall implement the mitigations outlined in Section 7.0 of
Appendix 7 to the Supplementary Information Report (VIT 2012a)
regarding the stability of the WRSAs including: conducting additional
investigations to determine the liquefaction potential; and buttressing
the ice-rich lobe on Eagle Pup WRSA at an early stage in the work.

The Proponent shall conduct further investigations on less durable rock

See Frozen Materials Management Plan
and Water Management Plan

See Sections 3.3.1, 3.4.1.4 and last two
paragraphs of Section 3.5.1 of this Plan

See 4™ paragraph of Section 3.2.1 in this
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No. Terms and Conditions Where Addressed

considered for use in the rock drains beneath the WRSAs. Should this Plan
rock be incapable of maintaining long- term drainage due to mechanical
degradation, the Proponent shall ensure additional measures are
implemented, such as construction of subdrains in addition to rock
drains or using alternative durable rock, to protect against reduced flow

volumes and increased pore water pressure in the WRSAs.

Table 1.6-2:  Table of Concordance for Project Commitments Relevant to this Plan

Surficial Geology, Terrain, and Soils

VIT will complete geotechnical investigations as part of detailed mine
planning during the permitting stage, prior to construction. Once exact
locations for Project infrastructure have been identified, qualified

See the following:
2011 Geotechnical Investigation for
Mine Site Infrastructure Factual Data

professionals will carry out on-site terrain stability assessments in  Report (BGC 2012a).
areas identified as having potential terrain stability issues. 2011 Geotechnical Investigation for
Mine Site Infrastructure Foundation

Report. Final Report (BGC 2012b).
Geotechnical Assessment and Design

1 of the Waste Rock Storage Areas (BGC
2012c)
2012 Geotechnical Investigation for
Mine Site Infrastructure Factual Data
Report (BGC 2012¢)
Geotechnical Design Ice-Rich
Overburden Storage Area Berms
(NELPCo 2013).
VIT will establish a program to monitor permafrost conditions adjacent ~ See Environmental Monitoring and
to cleared areas within the Project footprint once mine infrastructure is  Adaptive Management Plan
constructed. Downslope movement and soil moisture will be  and Water Management Plan
2 monitored. Monitoring frequency will be sufficient to assess the effects

of freshet, large storm events, and other weather conditions that may
affect terrain stability.
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No.

Proponent Commitments

A qualified environmental professional/technician with appropriate
knowledge and training will monitor Project construction and closure
activities. The professional/technician will: 1) ensure that soil material
suitable for reclamation is salvaged and stored; and 2) evaluate topsoil
volumes, based on soil stockpile dimensions, to determine whether
there is sufficient material for reclamation. If a shortage is calculated,
additional areas of overburden salvage will be identified. If the quality of
topsoil does not meet the requirements of the Conceptual Closure and
Reclamation Plan (Appendix 24), additional areas of soil salvage will
need to be identified.

Soil stockpiles will be checked regularly, after storm events, and
during/following freshet to ensure vegetation cover is maintained and
erosion control measures are effective.

VIT will monitor the effectiveness of soil mitigation to evaluate
compaction, rutting, drainage and re-contouring prior to re-vegetation.

VIT will implement an Erosion and Sediment Control Plan for the
footprint area during construction, operations and closure and
reclamation (Environmental Management Plans — Appendix 30).

Water Quality and Aquatic Biota

VIT will assess the need for, and will select additional mitigations to
meet regulatory water quality standards, based on an adaptive
management approach. Possible options include:

a) Using constructed or engineered wetland systems (e.g., a semi-
passive anaerobic wetland) down-gradient of the heap leach facility
and waste rock storage areas to reduce arsenic, nitrogen and
phosphorus levels.

b) Developing a lower permeability reclamation cover for the waste
rock storage areas. For example, decreasing net infiltration through
the cover from 20% to 10% of Net P would provide a 50%
reduction in seepage volumes and loads of arsenic, other metals,
and nutrients.

c) Further review of alternative approaches to heap detoxification
used at other closed mines (e.g., at Brewery Creek nutrients were
added to the heap to detoxify cyanide and reduce levels of metals
and ammonia).

VIT will implement codified erosion prevention and sediment control

practices and the Water Management Plan (Appendix 18) to prevent

sediment release during construction (sediment control ponds).

Where Addressed

Section 3.6 of this Plan; will be part of
Construction Quality Assurance and
Quality Control Plan

See Environmental Monitoring and
Adaptive Management Plan and Water
Management Plan

See Environmental Monitoring and
Adaptive  Management Plan and
Reclamation and Closure Plan

See Water Management Plan

See Reclamation and Closure Plan

See Water Management Plan




Eagle Gold Project
Waste Rock and Overburden Facility Management Plan

Section 1 Introduction
-~~~ - ]

No. Proponent Commitments Where Addressed
VIT will construct and maintain diversion channels to keep non-contact See Water Management Plan
water away from mine activities. These will be built with erosion

16 protection measures and designed to convey large runoff volumes.

Desian criteria will he determined hased on water license reauirements.
Sediment control ponds will be constructed and maintained to allow fine = See Water Management Plan
sediments to settle out. Permanent sediment control ponds will be sized

17 for a 1:200 year 24-hour flood event and temporary sediment control
ponds will be sized for a 1:100 year
24-hour flood event.

Groundwater wells downstream of the waste rock storage areas will be  See Environmental Monitoring and

19 Monitored to assess accuracy of predictions of effects on groundwater ~ Adaptive Management Plan

quality.

Fish and Fish Habitat

VIT will provide qualified environmental managers who will be familiar
with relevant territorial and federal acts and regulations pertaining to

See Section 3.6 of this Plan; will be part
of Construction Quality Assurance and

22 instream construction activities related to fish and fish habitat  Quality Control Plan
protection.
The following are commitments of particular importance to fish and fish ~ Section 3.6 of this Plan; will be part of
habitat: Construction Quality Assurance and
a) During construction, inspection and monitoring of suspended Quality Control Plan
sediments will be required within Project area watercourses to
ensure sediment and erosion control measures have been See Environmental Monitoring and
implemented effectively and are functioning in accordance with Adaptive Management Plan
regulatory requirements and commitments in the Erosion and
Sediment Control Plan (Environmental Management Plans —
Appendix 30).
23

b) During operations and closure, monitoring will be conducted
periodically to confirm that reclamation efforts and environmental
protection measures, such as sediment and erosion control
provisions, are properly maintained and functioning until no longer
required.

¢) Once mitigation measures are no longer required, the VIT
environmental manager will ensure that non-biodegradable
materials are removed and disposed of in an appropriate manner.

d) During operations and closure, water quality monitoring programs
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No. Proponent Commitments Where Addressed

VIT will implement the following measures to control soil erosion and Section 3.6 of this Plan; will be part of
leaks from equipment into fish habitat: Construction Quality Assurance and
a) Minimize the extent of clearing, grubbing, and grading adjacentto  Quality Control Plan
watercourses to that required for safe vehicle access and
construction activities See Environmental Monitoring and
b) Restrict vehicle and construction traffic in the vicinity of water  Adaptive Management Plan
courses to existing roads, and restrict crossing to existing bridges
where possible, using appropriate temporary crossing methods
where needed (e.g., temporary bridges)
c¢) Flag environmentally sensitive areas before clearing and
construction begins near watercourses
d) Re-vegetate where soil stabilization and erosion control is
25 required
e) Protect stockpiles from erosion with tarps, sumps, or berms
f)  Stage the timing of activities for construction within 16 m of all
watercourses and retain buffer zones until construction activities
begin to limit time of bank and soil exposure
g) Maintain 30 m riparian buffer between mine components
(including temporary work spaces and stockpiles) and fish-
bearing watercourses
h) Implement a rigorous erosion and sediment control program
including sediment and erosion control ponds sized to 1:100 year
24-hour flood event
i) Monitor total suspended solids and turbidity levels from sediment

Vegetation Resources
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No. Proponent Commitments Where Addressed

VIT makes the following monitoring commitments: See  Environmental  Monitoring  and
a) Include results of re-vegetation monitoring in Annual  Adaptive Management Plan
Reclamation Reports submitted to Yukon Energy, Mines, and
Resources. See Closure and Reclamation Plan
b) Work with the First Nation of Na-Cho Nyak Dun to incorporate
traditional environmental knowledge in reclamation programs
and investigate opportunities to involve community members in
monitoring programs
c¢) Conduct vegetation sampling in conjunction with soils
sampling during all Project phases to monitor the extent and
effects of metals loading as a result of dust deposition.
d) Develop a monitoring plan (during the permitting process to
monitor trace elements in vegetation and to further define the
30 baseline trace element concentration in species used by First
Nations and wildlife. Continue monitoring throughout the
operations phase to validate the predictions for soils metals
loading made by the dust dispersion model.
e) Reclamation research and monitoring—a reclamation research
program will be established during the operations phase with
the purpose of establishing trials on the Platinum Gulch waste
rock storage area. This program will investigate various
planting and seeding practices appropriate to site-specific
closure issues and end land-use objectives, including the use
of native and traditional use species. Reclamation monitoring
will be continued in the closure and post-closure phases with
the purpose of assessing reclamation success.
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Proponent Commitments

Where Addressed

32

33

VIT makes the following commitments to minimize potential effects
of clearing on vegetation resources:

a)

b)

c)

d)

e)

f)

Flag and stake known rare plant locations near the maximum
disturbance boundary and instruct equipment operators to
avoid these areas. Conduct regular monitoring of these sites
during construction and operations.

Reduce vegetation loss in areas around the footprint perimeter
by adhering closely to construction plans, and avoiding off- site
machine use.

Clear the necessary trees and tall shrubs within the
transmission line RoW during periods when the ground is
frozen and snow-covered to minimize the disturbance to low
shrubs, the moss layer, and topsoil.

Minimize the extent of grubbing, stripping, and the removal of
shrubs and herbaceous species where possible.

When clearing is required, retain the humus layer and
vegetation root mat, when possible.

Re-vegetation of disturbed soils where appropriate to
encourage slope stability and minimize soil degradation and
erosion.

VIT makes the following commitments to minimize potential effects
on wetlands and riparian areas:

a)

b)

c)

d)

Wildlife

10

Minimize disturbance in sensitive areas by implementing best

management practices including the creation and
maintenance of buffer zones around riparian and wetland
ecosystems.

Maintain existing drainage patterns to and from wetlands in
areas outside of the disturbance footprint.

When clearing is required, retain the humus layer and
vegetation root mat to the extent practical, to reduce the
potential for soil erosion and deposition in riparian and wetland
ecosystems.

Employ hand cutting of vegetation near access road and
transmission-line stream crossings to reduce disturbance to
riparian areas during construction of the transmission line.

See Section 3.6 of this Plan; will be part of
Construction Quality Assurance and Quality
Control Plan

See  Environmental Monitoring and

Adaptive Management Plan

Section 3.6 of this Plan; will be part of
Construction Quality Assurance and Quality
Control Plan

See Environmental Monitoring and

Adaptive Management Plan
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No. Proponent Commitments Where Addressed

VIT will implement the following clearing practices to minimize Section 3.6 of this Plan; will be part of
potential effects on wildlife: Construction Quality Assurance and Quality
a) Minimize Project footprint. Site clearing will be minimized to  Control Plan
only the area needed to safely construct and operate the
Project. Before clearing, wildlife habitat features (e.g., mineral = gee Wildlife Protection Plan
licks, dens, nest trees, snags, rocky outcrops, small
ponds/seepages) will be identified and evaluated to determine if
they can be maintained. Even if small, these patches will
benefit wildlife and contribute to reclamation.
b) Clear vegetation outside of the breeding bird windows. Where
this is not possible, VIT will consult with the appropriate
regulators  (Yukon Government, CWS) and develop
management strategies. These strategies are likely to include
surveying the area to be cleared for nests a maximum of one
week prior to clearing. Bird nests will be identified and
protected until nesting has completed.
Implement a progressive Conceptual Closure and Reclamation Plan ~ See Reclamation and Closure Plan
(Appendix 24). VIT will:
a) re-vegetate reclamation areas with native species consistent
with surrounding vegetation, except where regulatory agencies
40 indicate that natural succession is preferable; and
b) maximize use of direct placement techniques (minimizing
stockpiling) to minimize the loss of biological activity in
reclamation capping materials.

Conceptual Closure and Reclamation Plan
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Proponent Commitments Where Addressed

During construction, an environmental monitor will be on site to Section 3.6 of this Plan; will be part of
monitor activities and to verify compliance with the provisions of all Construction Quality Assurance and Quality
applicable permits, licenses and approvals. The environmental Control Plan
monitor will:
a) Conduct monitoring programs as required under the
respective permits, licenses, and approvals, and report the
results of such programs, as required
b) Ensure that soil salvage and replacement activities are
105 completed appropriately to meet reclamation objectives
c) Ensure that vegetative erosion control cover is established on
soil stockpiles and on any other areas of disturbance, as
appropriate
d) Provide direction and recommend implementation measures
aimed at avoiding or minimizing adverse environmental effects
e) Implementerosion control measures such as installation of
riprap, erosion control blankets, silt fences and filter fabrics.

As soon as reclamation areas become available, VIT will establish Section 3.6 of this Plan; will be part of
trials testing plant species suitable for reclamation in the Project  Construction Quality Assurance and Quality
footprint and trials testing vegetation establishment/growth on  Control Plan

106 Various topsoil depths and waste rock material. Information See Reclamation and Closure Plan
obtained from the trials/monitoring programs will be used to adjust
reclamation activities or methods that will be best suited for
reclaiming remaining mine disturbance areas.

Environmental Management Plans
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No. Proponent Commitments Where Addressed

VIT is committed to developing and implementing Environmental See the following:

110

Management Plans (Appendix 30) with the following components: Water Management Plan

a) Erosion and Sediment Control Plan

b) Fugitive Dust Control Plan

¢) Combustion Source Control Plan

d) Vegetation Management Plan

e) Wildlife Protection and Management Plan
f) Environmental Monitoring Plan

g) Schedule of Environmentally Sensitive Activity
h) Heritage Resources Protection Plan

i) Traffic and Access Management Plan

j) Occupational Health and Safety Plan

k) Cyanide Transportation Management Plan
I) Spill Contingency Plan

m) Noise Abatement Plan

n) Waste Management Plan

0) Water Management Plan

Dust Control Plan

Wildlife Protection Plan

Environmental Monitoring and Adaptive
Management Plan

Spill Response Plan

Solid Waste and Special Waste
Management Plan

Cyanide Management Plan

Heritage Resources Protection Plan

Traffic Management Plan
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2 DESIGN CRITERIA
2.1 ROCK AND OVERBURDEN QUANTITIES

2.1.1 Waste Rock

Approximately 133 Mt of waste rock will be produced over the life of the mine. Most of this rock (119 Mt) will be
stored in the EP WRSA, while the remaining 14 Mt will be deposited in the PG WRSA. The annual deposition
rates, including pre-stripping totals during the second year of construction will range from approximately 1 Mt to
6 Mt per year (or a daily average of 2.5 Kt to 16.1 Kt per day) in the PG WRSA, and 5 Mt to 20 Mt per year (or a
daily average of 13.2 Kt to 54.5 Kt per day) in the EP WRSA. Waste rock will be comprised of the following six
types of material: oxidized granodiorite, fresh granodiorite, altered granodiorite, oxidized metasediments, fresh
metasediments and overburden. Platinum Gulch will receive mostly metasediments (~79%) and a minor amount
of overburden ~21%), while the EP WRSA will be comprised of ~45% metasediments, ~41% granodiorite and
~14% overburden. A more detailed breakdown of the overall annual tonnage and deposition rates for each type
of material are discussed in Section 3.8 (Waste Volumes and Disposal Schedule).

2.1.2 Overburden

Based on the earthworks materials take-off estimates, a total of approximately 1.6 Mm® of excess cut, including
topsoil, frozen (ice-rich and non-ice-rich) and non-frozen overburden soils will be stored in the various
designated reclamation stockpiles (Table 2.1-1). This is expected to satisfy the overall requirement for closure
covers, which is currently estimated at approximately 1.5 Mm?®. The material take-off estimates developed for
the Project do not currently include estimates for the construction of Phase 2 and 3 of the HLF.

Table 2.1-1: Summary of Cut and Fill Materials Balance

Material Type Sources Fill Used Fill Unused Storage Facility
. All but DG . . .
Top Saoil Valley 337,500 0 Reclamation 337,500 Reclamation Stockpiles
. All but DG General Backfill or N/A or Reclamation
Frozen Suitable Valley 418,900 418,900 Reclamation 0 Stockpiles
. All but DG Reclamation or
Frozen Unsuitable Valley 233,100 0 Permanent Storage 233,100 IROSA + Local Storage
COT”a‘fI‘I’:aT * DG Valley 2,077,800 2,264,800  General Backfill -187,000 N/A
Colluvium + Al but DG
Weathered 3,392,500 2,187,500 General Backfill 1,205,000 Reclamation Stockpiles
Valley
Bedrock
Open Pit Embankment,
Bedrock Pre-strip 853,600 853,600 Abutments, Drains 0 N/A
TOTAL 7,313,400 5,724,800 1,588,600

Note — all values in cubic metres
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2.2 WASTE ROCK MATERIALS PROPERTIES

Waste rock to be placed in the WRSAs will consist of a mixture of metasediments from the Hyland Group and
intrusives related to the Dublin Gulch granodiorite stock. The intact strengths of these rocks have been
estimated from laboratory testing of drill core samples, point load testing, and core logging observations. The
laboratory tests provide relatively precise strengths for a number of samples which can then be used to calibrate
the strength estimates from the larger point load testing database. The resulting strength estimates based on
the point load testing are then checked against the more general estimates of strength from the core logging
observations to arrive at an average strength for each unit. Based on laboratory testing, point load testing, and
core logging observations the design uniaxial compressive strengths (UCS) of the metasediments and the
intrusives are estimated to be 80 MPa and 135 MPa, respectively.

In-situ fracture spacing of the rocks have been measured as part of open pit design studies (BGC, 2012d) and
have been used to estimate average dimensions of the rock block sizes, prior to blasting. The length of the
various discontinuity sets will heavily influence the waste rock block size; however, limited information is
available on the discontinuity lengths as the majority of the observations are derived from core, which are small
in diameter and have a sampling bias due to their orientation. Preliminary estimates indicate that the
metasediments and intrusives will have average in-situ block sizes of about 0.1 and 0.2 m in diameter,
respectively. Blasting induced fractures during mining operations will also have an impact on block size. Based
on their higher strength and mineralogy, the intrusive rocks would be the most desirable construction materials,
and will likely be the most durable from the open pit area; however, siliceous metasedimentary rocks (e.g.
guartzites) may also be suitable for construction materials. Material properties, including densities, moisture
contents and material strengths are discussed further in Section 3.5 (Stability and Settlement Analyses).

2.3 GEOTECHNICAL DESIGN CRITERIA

2.3.1 Waste Rock Storage Areas

Geotechnical design criteria are shown in Table 2.3-1. These criteria selected for the WRSAs are based on
those recommended by the Yukon Water Board (2009), the British Columbia Mine Waste Rock Pile Research
Committee (1991), and the technical experts responsible for the design. The design criteria assumes an overall
slope angle of 2.5H:1V, and under static loading conditions a minimum factor of safety (FOS) of 1.3 for short
term developments (e.g. during mine operations) and a minimum FOS of 1.5 for long term (e.g. closure) stability
of the WRSAs. Under pseudo-static seismic loading conditions the design criteria assumes a minimum FOS of
1.1. Based on an evaluation of the potential seismic activity for the project site, the assumed seismic design
event for the WRSAs is an earthquake with a 1-in-475-year return period that generates a peak horizontal
ground acceleration (PGA) of 0.14 g (BGC, 2011b).

Table 2.3-1:  Geotechnical Design Criteria for WRSAs

Criteria | Description
Static Factor of Safety — short term (mine operations) 1.3
Static Factor of Safety — long term (post-closure) 15
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Criteria | Description
Psuedo-static Factor of Safety — short and long term 11

Design Earthquake Return Period 1-in-475-year event
Overall Slope Angle 2.5H:1Vv

2.3.2 Reclamation Stockpiles

The reclamation stockpiles will be comprised of salvaged topsoil and unused cut material from across the site.
The unused cut material will consist of primarily colluvium and weathered bedrock, and will be used in the
stockpile as general fill or structural fill to buttress areas or benches used to store topsoil. While the natural
topography of the stockpile areas ranges from approximately 5H:1V to 8H:1V, the maximum bench slope angle
can be as steep as 2H:1V if structural fill is used (Table 2.3-2).

Table 2.3-2: Geotechnical Design Criteria for Reclamation Stockpiles

Criteria Description

Static Factor of Safety — short term (mine operations) 1.3
Psuedo-static Factor of Safety — short and long term 11
Overall Slope Angle 5H:1V
Maximum Bench Slope Angle with General Fill 3H:1V
Maximum Bench Slope Angle with Structural Fill 2H:1V

2.3.3 Temporary Ore Stockpile

At its maximum extent in late March of each year, the temporary ore stockpile will have an average vertical
thickness of ~17m, with an overall slope of 4H:1V, and will consist entirely of primary crushed ore, which is
assumed to be deposited on terraces via grasshopper conveyors at the angle of repose (21H:1V). Thus, the ore
stockpile will be comprised of several long sloping benches of crushed ore with maximum fill slopes of 1H:1V
spread across a greater area with an overall stockpile slope of 4H:1V.

2.3.4 Ice-Rich Overburden Storage Area

The storage area berms are designed to be flow through structures that will allow for excess pore water
resulting in the thaw of ice-rich material to drain laterally and vertically into the surrounding subsurface soils.
The material used to construct the berms will be sourced from existing placer tailings available in the vicinity of
the proposed storage area. The berms are classified as Dump Stability Class I, following the 1991 British
Columbia Mined Rock and Overburden Piles Investigation and Design Manual Interim Guidelines (Design
Manual).

The Design Manual provides interim guidelines regarding minimum factors of safety which should be adhered to
in mine waste pile design. The storage area berms have been designed according to the factors of safety that
are presented in Table 2.3-3. These guidelines have been chosen from presented ranges of values using past
experience and the existing site conditions and material properties determined through site investigation and
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laboratory testing. For more details regarding the storage berm concepts, design criteria and the consequence
classification see the Frozen Material Management Plan.

Table 2.3-3: Minimum Factor of Safety

Minimurm Factor of Safety

Static 1.3
Psuedostatic 1.0

2.4 HYDROLOGIC CRITERIA

Design basis and criteria, and the designs for all the water management infrastructure referred to here are
discussed in more detail in the Water Management Plan.

2.4.1 Water Management Ponds

Both WRSAs are supported by ponds that will capture surface runoff and seepage from the WRSAs (i.e., Eagle
Pup and Platinum Gulch Ponds). These ponds are described in detail in the Water Management Plan and have
been designed in accordance with Guidelines for Assessing the Design, Size and Operation of Sedimentation
Ponds Used in Mining (BC MOELP, 1996). The ponds have been designed to settle out sediment particles sized
0.005 mm (and larger), while providing a detention time of at least 10 hours. Both ponds will require regular
maintenance (e.g., excavating and removing sediment) and inspection after each significant rainfall.

These ponds are classified as small dams in accordance with the Dam Safety Guidelines (CDA, 2007), i.e.,
embankment heights are greater than 2.5 meters as measured from the downstream toe, or are capable of
storing more than 30,000 m® of water. As such, the ponds are classified as Significant Level Dams. The
suggested inflow design flood for dam structures (i.e., the spillway) is between the 100-year and 1,000-year
flood event. Thus, the Eagle Pup pond and the Platinum Gulch pond have been designed to contain the 1 in 10-
year 24-hour storm event for the respective watersheds with spillways capable of passing the 200-year 24-hour
storm event. Water management ponds are described and discussed in more detail in the Water Management
Plan.

2.4.2 Sediment Basins

Temporary sediment traps and sediment basins will be constructed at the end of collection ditches to detain
sediment-laden runoff long enough to allow sediment to settle out. The size of the temporary sediment
trap/basin is dependent on the ditch design flows. The exact locations and final geometry of each trap will be
field fitted to integrate with the terrain to minimize disturbance. The engineer of record or construction manager
shall review and approve the sizing and location of these basins prior to construction.

Two sizes of sediment basins, designated SB1 and SB2, have been developed for the site and will be used for
different size catchments draining areas that are under or following construction, and that will be adjacent to and
down-gradient from the rock storage areas and reclamation stockpiles. The sizing and dimensions of the two
sediment basins are described in the Water Management Plan are summarized in Table 2.4-1. The width and
length dimensions correspond to the top of the wet storage area, at the base of the outlet structure.
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Table 2.4-1:  Temporary Sediment Basin Design Specifications

Sediment Basin Size 1 Sediment Basin Size 2

Drainage Area (hectares) <1 1-2
Width (m) 10 12
Length (m) 20 25
Depth of Wet Storage (m) 1 1

Minimum Spillway Weir Length (m)

2.4.3 Ditches

There are two different types of ditches considered in the Water Management Plan: a runoff
collection/interceptor ditch and a diversion ditch.

A collection ditch placed above the cut slope will intercept water and direct it to less erosion prone areas. A
corrugated metal half-pipe (CHP) will be used in terrain that is steeper than 15%, as the maximum velocities on
such slopes are likely too high for practical riprap channel protection. Minimum diameter of CHP is 1.0 m.

General locations and conditions for collection ditches may include the placement:
e below disturbed existing slopes to divert sediment-laden water to control facilities,
e at or near the perimeter of a construction area to prevent sediment-laden runoff from leaving the site, or
e below disturbed areas before stabilization to prevent erosion.

Collection ditches will be sized to convey the runoff from a 10-year 24-hour storm event assuming that the entire
up-gradient catchment area has been disturbed and contributes sediment-laden runoff to the seepage collection
and recycle ponds.

Diversion ditches will be constructed up-gradient of disturbed areas to intercept clean surface water runoff. A
diversion ditch is a channel lined with vegetation, riprap, or other flexible, erosion resistant material. The main
design considerations are the design flow and velocity of the water expected in the channel. In general,
diversion ditches will be designed to convey the 10-year 24-hour peak storm for the estimated watershed size,
and will discharge through a stabilized outlet designed to handle the expected runoff velocities and flows from
the ditch without scouring. Diversion ditches located upslope of key mine infrastructure, however, will be sized
to convey the runoff from a 100-year 24-hour storm event.

2.4.4 Waste Rock Drains

The rock drains beneath the WRSAs have been sized based on an estimated runoff from a 200-year return
period precipitation event. A dominant (Dsg) particle size of 0.1 m will be placed through selective use of waste
rock, segregation by screening, or end dumping of waste rock. The drains will be constructed out of non-metal
leaching, non-acid generating, clean, durable intrusive waste rock with a Dsy of at least 0.1 m and a maximum
particle size of 1m.
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3 STORAGE FACILITY DESIGN
3.1 FOUNDATION CONDITIONS

Geotechnical site investigation programs were undertaken in 2009, 2010, 2011 and 2012 to investigate
subsurface conditions at selected mine facilities, including the rock storage areas and stockpile areas
(BGC2010, 2011a, 2012a and 2012b). Geotechnical investigations were also undertaken in 2013 to investigate
subsurface conditions at the ice-rich overburden storage area (EBA, 2013 - Appendix B). Detailed boring logs
for the foundations of the stockpiles and rock storage areas are found in the referenced geotechnical
documents; foundation conditions within the WRSA footprints have also been documented previously by Knight
Piesold (1996) and Sitka (1996). Sections 3.0 and 4.0, and Drawings 5, 6 and 7 of Appendix A provide a
summary of relevant subsurface data in the WRSA foundations.

3.1.1 Waste Rock Storage Areas

3.1.1.1 Surficial Conditions

A thin organic cover is widespread across the Project site overlying the other overburden units. The cover
primarily consists of vegetative mat, moss, silt and sand, and other organic matter in varying proportions. The
typical observed thickness is 0.2 to 0.3m.

The WRSAs will be founded on overburden composed of colluvium and completely weathered bedrock. The
overburden is moderately thick (typically 0 to 10m) but highly variable and predominantly consists of soils
ranging from boulders and cobbles with some silt and sand, to silty sand with gravel and some cobbles.

A distinct colluvial unit was observed within a lobate landform in the Eagle Pup drainage area (Figure 3.1-1).
This unit contains completely weathered rock fragments mixed with excess ice, including frequent inclusions of
massive ice and covers an area of approximately one ha.

Colluvium was typically observed to be underlain by a horizon of weathered rock. The weathering profiles vary
substantially across the site, depending on parent rock type and other local factors. Weathered rock is
considered to be part of the overburden where it is completely weathered or residual soils.

3.1.1.2 Subsurface

The metasedimentary rock (e.g. quartzite, schist and phyllite) nearest the ground surface was often observed to
be completely weathered to silt with some to trace gravel or sand and gravel with cobbles and trace to some silt
and clay. The gravel and cobble clasts tended to be friable, platy and exhibit a ‘soapy’ film due to the
weathering/alteration. The transition from highly or completely weathered rock to a more competent,
unweathered rock mass is highly variable; unweathered rock was generally not observed in test pits, and
usually not observed at shallow depths in drill holes.

The near-surface granodiorite intrusive rock was often observed to be either completely weathered to a silty
sand, or sandy silt, or highly weathered to a poorly graded sand. The thickness of the weathered horizon was
highly variable.
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Two major rock types were encountered below the overburden soils within the footprints of the WRSAS;
metasediments and intrusives. The metasedimentary bedrock encountered ranges from schist to quartzite and
is the most common bedrock types encountered. Intrusive rock (granodiorite) was encountered in boreholes
and at outcrops in the upper portions of the Platinum Gulch and Eagle Pup valleys. In general bedrock was
encountered at depths ranging from 0 to 44 m with an average depth of 6.9 m.

Frozen ground is widespread throughout the footprint of the EP WRSA and frequently contained excess ice.
Frozen ground is also locally present in the footprint of the PG WRSA and, where present, typically contains
excess ice.

The depths to groundwater observed range from 0.4 to 8.2 m. Multiple seeps were also observed along road
cuts in both Eagle Pup and Platinum Gulch. It is presumed that the groundwater table forms a subdued replica
of the surface topography, with the water table relatively close to the surface in the valley bottoms, while at
greater depths along the valley walls. More description of the groundwater regime within the Eagle Pup and
Platinum Guilch valleys is found in Stantec (2012), BGC (2013) and BGC (2014).

3.1.2 Temporary Ore Stockpile

The footprint of the temporary ore stockpile is underlain by a mix of frozen silty colluvium and coarser non-
frozen sandy to gravelly colluvium; the colluvium in turn overlies highly to moderately weathered
metasedimentary bedrock at depths greater than 3 m. In many cases the contact is gradational and is difficult to
discern, but outcrops along some roadcuts and a few boreholes in the vicinity indicate Type 2 and Type 3 rock
is present at shallow (2 m) to moderate (5 m) depths. Type 3 rock is defined as being rock that is highly or less
weathered, has intact strength greater than RO (i.e. minimum UCS strength 1 MPa), and can generally be
excavated with normal excavating equipment, with approximately 40 % requiring ripping. Type 2 rock is defined
as rock with a Rock Mass Rating (RMR, Bieniawski, 1976) of 30 or greater, with 50 % or greater core recovery.
Type 2 rock will generally require ripping, with approximately 35 % that can be excavated with normal
excavation equipment.

3.1.3 Reclamation Stockpiles

The footprints of the three reclamation stockpiles are underlain primarily by frozen silty colluvium interspersed in
a few areas with coarser non-frozen sandy to gravelly colluvium; the colluvium in turn overlies highly weathered
metasedimentary bedrock at depths greater than 5 m; however the contact is gradational and is difficult to
discern. Moderately weathered metasedimentary bedrock was observed in only a couple boreholes in the area
where the depths exceeded 10 m below the ground surface (bgs).

While the two easternmost reclamation stockpile areas occupy the areas just east and west of the lower
reaches of Suttles Gulch (an intermittent/ephemeral stream), there are no visible seeps in the area. Permafrost
is actively melting from a disturbed area that lies just to the south (and uphill) of the middle stockpile area. While
freshet flows from Suttles Gulch are dominant in the spring, they dry up after freshet. The permafrost meltwater
then is the dominant flow (albeit a lot lower) and has continued to flow throughout the summer season since
2010. This observation indicates that the warm permafrost is susceptible to degradation when disturbed, and so
reflects the need to keep the reclamation stockpile footprints vegetated. The Water Management Plan details
the best management practices used for construction and operation to minimize the potential for slope failures,
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and erosion and sedimentation associated with the development of the project, while the Frozen Material
Management Plan describes the methods that will be used to manage non-ice-rich and ice-rich material.

3.1.4 Ice Rich Overburden Storage Area

3.1.4.1 Surficial Conditions

The site for the proposed IROSA mainly consists of four depressions situated between mounded sand and
gravel tailings produced by historical placer mining activities and eastern till cliffs. The tailings are sparsely to
non-vegetated, with higher densities of brush occurring within low lying areas. An overgrown road that traverses
east and uphill from the till cliffs connects with tailings at the southern end of the storage area. A portion of the
road includes a ditch that diverts mountainside surface runoff away from the placer tailings area.

Four intermittent ponds have formed at the base of the depressions and east of the mounded tailings deposits.
These ponds are leaky-confined by fine-grained sediments and are perched above the local groundwater table.

Surface water drains into the depressions from two main sources of runoff from the eastern slope. Runoff
overflows from each depression within the valley and drains from north to south to the southernmost pond,
where it exfiltrates to subsurface soils. At the time of the drilling and site work, there was no active outlet from
the confined valley.

3.1.4.2 Subsurface Conditions

The soils encountered beneath the tailings included disturbed alluvial and fluvial sands and gravels overlying silt
till and weathered bedrock. The soil stratum encountered in each borehole is described in the borehole logs in
Appendix B.

The in-situ subsurface soil densities varied from very loose to compact sands, compact clay, and very dense to
hard till and weathered bedrock. Standard Penetration Tests (SPTs) could not be completed in strata or tailings
that contained high percentage of cobbles and boulders.

Bedrock in the area is characterized as zones of metasediments (interbedded quartzites and phyllites) and
granodiorite. The drill equipment used for this geotechnical investigation was able to drill into weathered
bedrock, but unable to penetrate into competent bedrock. A rough comparison using topographic maps and
borehole locations indicates that bedrock is highest in elevation in the north portion of the area and decreases
gradually to the south while dipping towards the east.

Although the project area is located in a zone of discontinuous permafrost, permafrost was not encountered
during the geotechnical investigation; based on subsurface investigations completed in placer tailings material
throughout the area, permafrost is not expected to occur anywhere in the IROSA.

Groundwater was encountered below the perched tailings ponds at roughly the same elevation as Haggart
Creek, which lies ~100 m to the west. Initial water level readings taken at the time of the investigation, indicate
that ground water elevations varied from ~736 m asl to ~744.0 m asl or at least 5 m below the base of the
IROSA valley floor.
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3.2 MATERIAL STORAGE CONDITIONS

3.2.1 WRSA Rock Drains and Seepage

Groundwater was observed flowing into nine test pits in Eagle Pup and two in Platinum Gulch. The depths to
groundwater observed ranged from 0.4 m to 8.2 m bgs. Multiple seeps were also observed along road cuts in
both Eagle Pup and Platinum Gulch as shown on Drawing 8 in Appendix A. It is assumed that the groundwater
table forms a subdued replica of the surface topography, with the water table relatively close to the surface in
the valley bottom and deeper along the valley walls.

The Eagle Pup and Platinum Gulch drainages each consist of a single main valley that broadens and steepens
in the uplands; due to their intermittent nature, the channels in each valley are poorly developed or defined
along some reaches. However, the potential magnitude of flows in these drainages, especially during freshet, as
well as the present of discharging springs, warrant the construction of engineered rock drains to convey
expected flows through the WRSAs. The rock drains beneath the WRSAs have been sized based on the
estimated runoff from a 200-year return period precipitation event.

It has been assumed that a dominant particle size of 0.1 m will be placed in the rock drains through selective
use of waste rock, segregation by screening, or end dumping of waste rock. It has also been assumed that the
rock drains will have a porosity of 30 %. Bases on these assumptions, and applying a factor of safety of 4, the
cross-sectional area of the rock drains at the toe of the EP WRSA is 210m? and 58 m? for the PG WRSA. The
safety factor of 4 is conservative and has been applied to the cross-sectional areas of the rock drain to account
for:

uncertainty in the block size estimates

e potential migration of fine grained materials into the voids in the drain
e potential freezing of the drain

e decrease in void ratio over time due to compression, and

e potential degradation of the rock drain material over time.

The safety factor and these assumptions will be re-evaluated once the drain rock material has been selected
during detailed design, and the site-specific conditions of the rock drains are further evaluated.

To ensure that the rock drains maintain their flow capacity over time they will be constructed out of non-metal
leaching, non-acid generating, clean, durable intrusive waste rock with a Dgy of at least 0.1 m and a maximum
particle size of 1 m. Intrusive rocks will be utilized in the construction of the rock drains to the greatest extent
possible, due to their higher strength and greater block size than metasedimentary rock. In the event that
sufficient quantities of intrusive rock are not available, metasedimentary rocks may be used to construction
portions of the rock drain in Eagle Pup. If mine scheduling dictates that the metasedimentary rocks are to be
incorporated into the rock drains, the rock will be evaluated to ensure that their mechanical degradation is
appropriate for use as construction materials.

The alignments of the rock drains for both WRSAs are shown on Drawing 8 in Appendix A.
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3.2.2 Permafrost and Excess Ice across the Project Site

Frozen ground is widespread but discontinuous throughout the footprint of the Project, primarily on lower
elevations of north-facing slopes. This includes ground proposed to be developed for the reclamation stockpiles
and the EP WRSA, and somewhat less so for the PG WRSA and the temporary ore stockpile. In some areas,
the frozen ground contains excess ice. Frozen ground and excess ice observations along cross-sections A and
B in the EP WRSA are shown on Drawings 5 and 6 of Appendix A, respectively. Frozen ground is also locally
present in the footprint of the PG WRSA and, where present, typically contains excess ice. The distribution of
the observed frozen ground conditions in the EP and PG WRSA footprints are shown on Drawing 8 of Appendix
A. Where present in test pits and boreholes, frozen ground was observed to an average depth of approximately
2.3 min the EP WRSA and 1.0 m in the PG WRSA. Average depths to frozen ground were generally 0.5to 1.0
m bgs when present in both the reclamation and temporary ore stockpiles, and the thicknesses of soils
containing excess ice were approximately 1.3 m in the temporary ore stockpile footprint, and over 1.5 m in the
reclamation stockpile footprints. In general, the frozen material is silty colluvium and the non-frozen material is
coarser (sandy gravelly colluvium). Temperature measurements recorded in boreholes situated across this area
of interest is typically warm (<- 0.5°C), characteristic of low-grade permafrost.

3.3 CLEARING, STRIPPING AND GRUBBING

3.3.1 Waste Rock Storage Area

The WRSAs will be constructed in areas that contain discontinuous permafrost, which may contain excess ice.
Areas of permafrost with excess ice will be treated by either stripping, to encourage thawing and drainage, or
excavation and removal to the IROSA to expose stable soils before covering with waste rock. Prior to
construction, additional investigations will be undertaken to further delineate and characterize the areas used for
buttressing and designated for final and interim toes, and identified as containing pervasive excess ice. Further
details on the management of frozen material encountered during the development of the waste rock storage
areas is described in the Frozen Material Management Plan. The clearing and stripping will be undertaken in as
short a time as practicable in advance of waste rock placement to minimize the exposure period of the de-
vegetated ground thus limiting the erosion potential of the areas. Water management practices including
sediment and erosion control measures during the construction of the WRSAs are described in the Water
Management Plan.

In the footprint of the rock drains, organic soils will be cleared and grubbed to an average depth of 0.3m in
preparation for the placement of the drain rock. Suitable rock will then be placed for the rock drains to a
minimum height of 4 m.

Waste rock placement will be sequenced such that the ice-rich lobate landform identified in the Eagle Pup
drainage is buttressed with waste rock prior to advancing the WRSA upslope (see Section 3.4.1.4 below).
Depending on the extent of excess ice, these areas may be excavated and replaced with coarse durable rock,
or the area could be pre-loaded with waste rock to allow the ice time to thaw and the water generated to
dissipate prior to constructing the full lift.

Overburden and fill materials that are not required for reclamation and that are placed in the WRSAs will be
placed with coarse, durable waste rock at a ratio such that the overall strength of the mixture is dictated by the
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waste rock to ensure stability. In addition, overburden spoil materials will not be concentrated along the
foundation or within the final side slopes of the WRSAs.

3.3.2 Temporary Ore Stockpile

Runoff collection ditches and sediment basins will be constructed along the down-gradient boundary of the
temporary ore stockpile footprint prior to clearing and grubbing activities. The temporary ore stockpile will be
constructed in an area that contains discontinuous permafrost, which may contain excess ice. Areas of
permafrost with excess ice will be treated by either stripping, to encourage thawing and drainage, or excavation
and removal to the IROSA to expose stable soils before cutting or covering with structural fill (to form the sloping
terraces). Further details on the management of frozen material encountered during the development of the
temporary ore stockpile is described in the Frozen Material Management Plan. The clearing and stripping will be
undertaken in as short a time as practicable in advance of the initial crushed ore placement to minimize the
exposure period of the de-vegetated ground thus limiting the erosion potential of the areas. Water management
practices including sediment and erosion control measures during the construction of the temporary ore
stockpile are described in the Water Management Plan.

3.3.3 Reclamation Soil Stockpile

Runoff collection ditches and sediment basins will be constructed along the down-gradient boundaries of the
three reclamation soil stockpiles prior to any top soil or overburden material storage activity. In general, these
areas will not be cleared and grubbed to avoid disturbing and exposing the permafrost to thawing. Reclaimed
top soil and/or overburden material will be end dumped directly on the existing ground. The exceptions would be
areas where toe buttresses are required to provide stability for the relatively thin (i.e., 8 to 10 m) pile.

3.3.4 Ice-Rich Overburden Storage Area

Very little site preparation is required for the development of the IROSA. In general, the silt and clay tailings
presently located along the upstream toe of each storage area berm should be relocated to allow for increased
infiltration of excess pore water into the subsurface ground water once the filter berms are constructed. The
relocated material, however, is assumed to stay within the perimeter of the IROSA. Excavation areas and
volumes for each filter berm area are detailed in the Frozen Materials Management Plan. The existing soil within
the footprint of the filter berm will be scarified to enhance bonding between the natural soils and fill. The berm
will be keyed into the side slopes, where feasible, by at least a meter to create interlocking of the fill and side
slopes.

3.4 TRANSPORT, DISPOSAL AND DEVELOPMENT

3.4.1 Waste Rock Storage Areas

3.4.1.1 Eagle Pup Waste Rock Storage Area

The EP WRSA will contain most of the waste rock generated from the open pit and will be developed as a valley
fill using haul trucks. At its ultimate configuration the EP WRSA will cover an area of approximately 94 ha and
will contain approximately 118.7 million tonnes of waste rock and overburden. Based on the geotechnical
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assessment and design considerations described in Appendix A, the EP WRSA will be constructed in 45 m lift
heights from an elevation of approximately 935 m asl to 1,298 m asl, resulting in an overall height of
approximately 363 m. At the end of its construction the waste rock pile will have an overall angle of
approximately 2.5H:1V, with approximately 8 benches ranging from 50 to over 400 m wide. Within the footprint
of the EP WRSA the valley bottom of the Eagle Pup drainage ranges in slope from approximately 8° to 25°. As a
result, the EP WRSA will obtain a maximum vertical thickness of approximately 140 m. The ultimate
configuration of the EP WRSA is provided in plan view in Appendix A on Drawing 2 and in cross-section on
Drawings 5 and 6.

The EP WRSA will be initiated part way up the drainage in the second year of construction at elevation 983 m
asl. Bottom up construction will then be generally utilized to advance the EP WRSA upslope to its ultimate
height in Year 3 while the lowest lift is progressively pushed out. Following this, nearly all of the lifts will be
progressively pushed out until the final toe is established in Year 5. The upper lifts will then continue to be
pushed out until the overall angle is increased to a final surface slope of approximately 2.5H:1V in Year 9.

3.4.1.2 Platinum Gulch Waste Rock Storage Area

The PG WRSA will also be developed early in the mine life as a valley fill using haul trucks. At its ultimate
configuration the PG WRSA will cover an area of approximately 38 ha and will contain approximately 14 million
tonnes of waste rock and overburden. The PG WRSA will be constructed in 45 m lift heights from an elevation
of approximately 1,020 m asl to 1,388 m asl, resulting in an overall height of approximately 368 m. At the end of
its construction the waste rock pile surface will have an overall slope of approximately 2.4H:1V with
approximately 8 benches ranging from 50 to over 130 m wide. The Platinum Gulch drainage is moderately steep
with the valley bottom sloping at approximately 21° in the WRSA footprint. As a result, the PG WRSA will only
attain a maximum vertical thickness of approximately 40 m. The ultimate configuration of the PG WRSA is
provided in plan view in Appendix A on Drawing 2 and in cross-section on Drawing 7.

The PG WRSA will be initiated in the upper reaches of the drainage at elevation 1,213 m asl. Independent lifts
will then be constructed both above and below this elevation. The final toe will be established and the lower lifts
expanded outwards. Finally, the upper lifts will be expanded outwards to the final overall surface slope of
2.4H:1V. A series of plans showing the progression of the WRSA is provided in Appendix A on Drawings A-1 to
A-15.

3.4.1.3 General Material Placement and Sequencing

Overburden and fill materials that are not required for reclamation and that are placed in the WRSAs will be
placed with coarse, durable waste rock at a ratio such that the overall strength of the mixture is dictated by the
waste rock. In general, this will not exceed 20% overburden by volume, and overburden materials will be
placed in areas away from the foundation or the final side slopes of the WRSAs. Because overburden materials
will be less likely to drain when subsequent lifts are placed and could generate localized excess pore pressures,
and contribute to slope instability, measures will be taken to maintain heterogeneity in material types in any one
area. In addition, if overburden is temporarily stockpiled on the WSRAs for later use as reclamation cover then it
will be placed away from the edge of the WRSAs so as not to influence the stability of the waste rock piles. In
general, the waste rock from the open pit area is not anticipated to consist of materials that are prone to
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weathering and/or degradation. However, if waste rock prone to weathering and/or mechanical degradation is
encountered it will be treated as overburden and handled as outlined above.

3.4.1.4 Other Placement and Sequencing Considerations

A distinct lobate landform comprised of ice-rich colluvium with frequent inclusions of massive ice was
encountered in the Eagle Pup drainage (Drawing 4 of Appendix A). This ice-rich area is approximately 1 ha and
was encountered to a depth of greater than 26.1 m bgs. Due to its extensive depth which cannot be excavated,
a sequence of waste rock placement was developed so that the ice-rich lobe is buttressed with waste rock prior
to advancing the WRSA upslope above it. This will be achieved by first constructing a lift of waste rock
immediately below the ice-rich landform, which will act as a platform for subsequent lifts. Once this platform lift
is established, the next lift of waste rock (i.e. the buttressing lift) will be constructed in front of the ice-rich
landform such that it extends out a sufficient distance (at least 135 m) from the native ground surface so that the
ice-rich landform is supported. The overall angle of the combined lifts at this stage of the EP WRSA
development will not exceed 3H:1V.

Following this initial waste placement sequencing, the EP WRSA will continue to be developed upwards at an
overall angle of 3H:1V. The buttress will be widened by approximately 65 m for a total width of at least 200 m.
Once the buttress is extended out to a width of at least 200 m from the native ground surface, the WRSA will be
developed upwards at an overall angle of about 2.5H:1V.

3.4.2 Temporary Ore Stockpile

As noted above, the temporary ore stockpile will be built on several long gently sloping benches that are cut into
colluvium/weathered rock; crushed ore (i.e., 250 mm or less or ~6-inch minus) will be deposited on the benches
with angle of repose slope faces (or 1H:1V). The entire ore stockpile will be spread across a greater area with
an overall slope of 4H:1V. The ore will be placed on the lower bench first sometime during late November of
each year, filling each bench before proceeding to the next higher bench. At its maximum extent in late March of
each year, the stockpile will have an average vertical thickness of ~17m on each bench, with an overall slope
across all benches of 4H:1V.

3.4.3 Reclamation Soil Stockpile

During the summer months, as the ground thaws, instabilites may occur near the toes of the reclamation
stockpiles if they are advanced over thawed or thawing ground that contains excess ice. Seasonal dumping
campaigns focusing on advancing the stockpiles out onto native ground during the winter months and building
on existing lifts during the summer months will be considered as much as is feasible to limit the advancement of
these facilities onto thawed or thawing ground.

3.4.4 Ice-Rich Overburden Storage Area

The design of the IROSA is provided in the Frozen Materials Management Plan; it includes the construction of
five filter berms that will form four storage areas within depressions built during historical placer mining activity in
a tailings area situated along the east side of the Haggart Creek valley. The crests of the berms will vary from
five to eight metres in height with an upstream and downstream slope of 2H:1V. The berms will tie into the
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contours of the mounded tailings piles at elevations ranging from 750 to 758 m asl. The crest width may range
between four and six meters as required for accessibility. Table 3.4-1 lists the volumes for estimated storage
capacity and required coarse aggregate and filter material for each berm.

Table 3.4-1: Estimated Storage Capacity and Volume of Berm Material

Storage Area | Overburden (m®)

1 37,000
2 73,000
3 45,000
4 100,000

Total 255,000

Berm Coarse Material (m3) Fine Material (m3)
A 4,700 450
B 11,000 1,150
C 5,400 850
D 2,600 400
E 1,400 300

Total 25,100 3,150

3.5 STABILITY AND SETTLEMENT ANALYSES

3.5.1 Waste Rock Storage Areas

Geotechnical studies in support of the analyses, including site-specific sampling and testing of materials present
in the WRSA foundation are provided in BGC (2010, 2011, 2012a, and 2012b), and are summarized in
Appendix A. In general, the existing soils and rock that comprise the WRSA foundation consist of overburden
(organics, colluvium and completely weathered bedrock) and bedrock (primarily metasediments although some
granodiorite was encountered in the upper portions of both the Platinum Gulch and Eagle Pup valleys). Frozen
ground (generally no colder than -1 °C) is widespread throughout the footprint of the EP WRSA, is locally
present in the PG WRSA footprint, and was observed to an average depth of approximately 3 m. In both valleys,
excess ice is also common.

Material properties used in the stability analyses were based on the site investigation results, laboratory testing,
and experience with materials showing similar characteristics. A summary of the relevant material properties is
provided in Table 3.5-1.

Table 3.5-1: Summary of Material Properties used in Stability Analyses

) . Effective Stress Parameters Total Stress Parameters
. Unit Weight o . A :
Material Type (kN/m®) Friction Angle Cohesion Friction Angle Cohesion
() (kPa) (®) (kPa)
Waste Rock 19 Non-linear strength function® Non-linear strength function®
Colluvium — ice- 18 34 0 30 0
poor
Colluvium — ice- 18 30 0 30 0
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rich
Bedrock —
completely 20 35 50 35 50
weathered
Bedrock — Type 27
3
Bedrocl;— Type 27 Hoek-Brown strength function® Hoek-Brown strength function®
Bedrock — Type 27
1
Notes:
1: r = @’- R(log (S/ov)), where @’is internal angle of friction, @; is the residual angle of  friction, oy is the effective normal stress,

R = equivalent roughness and S = equivalent strength.
2: See Table 3.5-3.
3. Source: Table 5-4 in Appendix A (BGC 2012c)
The shear strength of the waste rock in both WRSAs was modeled using an empirical approach suggested by
Barton and Kjaernsli (1981) for rockfills as described in Appendix A. Table 3.5-2 provides a summary of the
strength parameters assumed for the waste rock.

Table 3.5-2:  Waste Rock Strength Parameters
Parameter Value Source

100 Estimated from fracture spacing measured geotechnical drillholes in the

D50 .
mm open pit area

UCS (Uniaxial C i . . .
(Uniaxial Compressive 80 MPa Estimated from UCS and point load testing conducted by BGC (2012b)

Strength)

R (Equivalent Roughness) 4 Angular, rough rockfill with a porosity of 30%

S (Equivalent Strength) 20 MPa Based on a UCS of 80 MPa and a D50 of 100 mm

Residual Friction Angle 31° Estimated from direct shear testing conducted by BGC (2012b)

Notes: Source — Table 5-5 in Appendix A (BGC 2012c)

A rock mass strength envelope was developed for each bedrock category using the Hoek-Brown criteria (Hoek
et al., 2002). The parameters required for the Hoek-Brown criteria are outlined below and provided in Table 3.5-
3.

e Geological strength index (GSI) of the rock mass
e Unconfined Compressive Strength (UCS) of the intact rock
e Material constant (mi) of the intact rock

e An assumed rock mass disturbance factor (“D”) which downgrades the rock mass strength based on the
type of excavation method and stress relief.
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Table 3.5-3: Hoek-Brown Parameters for Bedrock

Hoek-Brown Input Parameters Hoek-Brown Strength Properties

Type 1 51 54 11 1.912 0.0043 0.505
Rock

Type 2 36 33 6 0.610 0.0008 0515
Rock

Type 3 28 25 6 0.459 0.0003 0.526
Rock

1. The Hoek-Brown failure criteria have been estimated using a disturbance factor ('D') of O for all units.

2. Median RMR7¢ parameters are used for each geotechnical unit.

3. UCS for Type 1 and Type 2 rocks are estimated from point load testing. UCS for Type 3 rock is estimated from median strength
grades.

4. Source: Table 5-6 in Appendix A (BGC 2012c)

Stability analyses described in Appendix A to support the geotechnical design criteria indicate that, in general,
excess pore pressures could be generated in areas of the foundation containing excess ice when the foundation
materials thaw, reducing the effective shear strength of the foundation soils; although the Frozen Materials
Management Plan describes the strategies for mitigating areas with excess ice, it was assumed for the stability
analyses that the distribution of excess ice is not fully identified with the data currently available. Therefore, for
the purposes of evaluating a range of scenarios during waste placement, the following two pore pressure
scenarios (cases) were considered for the stability analyses: 1. No excess pore pressures are generated in the
overburden. 2. Excess pore pressures are generated in the upper 3 m of the overburden throughout the entire
footprints of the WRSAs.

Case 1 is considered appropriate for both short term (e.g. during mine operations) and long term (e.g. post-
closure) timeframes. Case 2, however, is only considered appropriate for short term timeframes as it is
estimated that pore pressures generated by excess ice thawing from waste rock placement will have dissipated
well before the end of the mine life. Applying Case 2 to evaluations of the overall stability of the WRSAs is also
considered to be a conservative approach given that it is unlikely that excess ice is pervasive throughout the
WRSA footprints

The proposed EP WRSA meets the design criteria for FOS for most of the cases considered. The exception is
for the scenario where a slip surface initiates along the crest of the lowest lift. For this specific scenario the
lowest lift could become unstable if excess pore pressures are generated in the foundation as a result of excess
ice thawing. Therefore, prior to construction, additional investigations may need to be conducted to delineate
and characterize soils containing excess ice in specific areas where final and interim toes of the WRSAs will be
located. If it is determined that excess ice is pervasive throughout these areas then:

¢ the lower lift may be re-graded to a shallower angle along the face of the lift,
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e the excess ice material may be excavated (following protocols in the Frozen Material Management
Plan) and replaced with coarse, durable and free-draining waste rock, and/or

e the area could be pre-loaded with waste rock to allow time for the ice to thaw and the pore pressures to
dissipate prior to constructing the full height of the lift.

The proposed PG WRSA meets the design criteria for FOS for Case 1, where excess pore pressures are nhot
generated in the overburden. However, for Case 1, potential slip surfaces initiating along the crest of individual
lifts that toe out on native ground do not meet the FOS criteria under static or pseudo-static loading. Therefore,
it will be necessary to re-grade or re-slope lifts that toe out onto native ground (i.e. final or interim toes, or
isolated lifts) to flatter angles to achieve an acceptable level of stability. This could be implemented during the
reclamation plan for the PG WRSA, as this is planned to occur midway in the mine life. Further, the pseudo-
static analyses assume that liquefaction does not occur in either the foundation or the waste rock. While
liquefaction is not expected to occur with the types and distribution of site soils observed in the WRSA
footprints, the resistance of these materials to liquefaction will be further assessed at detailed design prior to
commissioning.

For Case 2, the FOS criteria are not met when excess pore pressures are generated in the foundation.
Although, based on the information available excess ice is not pervasive throughout Platinum Gulch, the
assumptions for Case 2 are unlikely. Prior to and during foundation preparation, additional investigations will be
undertaken to delineate and characterize specific areas containing excess ice within the WRSA footprint. If
excess ice is found to be pervasive then mitigative measures noted above for the EP WRSA will be conducted
in addition to possibly using bottom-up construction. Further, depending on where excess ice is located (e.g.
near the toes of individual lifts), site-specific waste rock placement procedures may need to be implemented to
allow pore pressures that are generated an adequate time to dissipate prior to constructing each lift. These
procedures could include pre-loading selected areas of the WRSA.

3.5.2 Ice Rich Overburden Storage Area

Limit equilibrium stability analyses were conducted on the filter berms to determine the factors of safety against
slope failure both during construction and mine operation. All analyses were completed using the commercially
available, two dimensional software SLOPE/W (Geo-Slope International Ltd., Version 7.19); more details on the
stability analyses is provided in the Frozen Materials Management Plan. The process followed the following
methodology:

e aslip mechanism was assumed;
e the shear resistance required to equilibrate the assumed slip mechanism was calculated using statics;

¢ the calculated shear resistance required for equilibrium was compared with the available shear strength
in terms of a factor of safety; and

e the slip mechanism with the lowest factor of safety was determined through iteration.

Earthquake loading was modeled using a pseudo-static peak horizontal ground acceleration taken from the
2010 National Building Code Seismic Hazard calculation. The stability analysis was competed using cross
sections through the deepest section of the berms. The stability analysis yielded factors of safety that met or
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exceeded the minimum factors of safety as per the recommendations of the Design Manual (1991) published by
the British Columbia Mine Waste Rock Pile Research Committee.

Three failure modes were considered in the stability analysis: shallow-seated, deep-seated, and psuedostatic
failures. It was found that a shallow failure is the most probable type of failure on the downstream and upstream
faces. These failures would occur on the face of the berm only, would not extend far from the base of the berm
and are not considered to be critical to the stability of the design provided the slump is repaired promptly.
Stability was checked for both empty and full capacity storage areas.

The deep-seated failures are considered to be of greater concern; therefore, a deep-seated critical slip surface
would involve a larger portion of the berm core and have a larger impact on the berm stability, possibly resulting
in some flowage of the thawing ice-rich material to the next down-gradient storage cell, and in the case of the
last berm, towards Haggart Creek. While a deep-seated failure is not likely, this condition was considered in the
stability analysis.

The resulting factors of safety from the stability analyses are summarized in Table 3.5-4. In general, all berms
met or exceeded the minimum factor of safety recommended by the Design Manual.

Table 3.5-4: Summary of Factors of Safety for IROSA Stability Analyses

Failure Type and Corresponding FOS

Scenario
Shallow Deep Seated Pseudostatic
1.4 15

Downstream 1.1
A Upstream 15 1.5 1.2
Overburden Placed 1.4 15 11
Downstream 1.5 1.7 1.1
B Upstream 1.6 1.6 1.2
Overburden Placed 15 1.7 1.1
Downstream 1.5 1.7 1.1
C Upstream 15 1.6 1.1
Overburden Placed 15 1.6 1.1
Downstream 1.6 1.6 1.1
D Upstream 15 1.6 1.1
Overburden Placed 15 1.8 1.1
Downstream 1.6 1.9 1.2
E Upstream 1.3 1.9 1.2
Overburden Placed 1.6 1.9 1.2

Note: source — NELPCo (2013).

3.6 CONSTRUCTION QUALITY ASSURANCE / QUALITY CONTROL

A construction quality assurance and quality control plan will be developed for the WRSASs, the IROSA,
reclamation stockpiles and the temporary ore stockpile prior to commissioning to ensure that the parameters
used during the design process are achieved. Elements that will be considered include:

34




Eagle Gold Project
Waste Rock and Overburden Facility Management Plan

Section 3 Storage Facility Design
-~~~ - -~ - -]

e a qualified environmental professional/technician with appropriate knowledge and training will monitor
Project construction and closure activities,

e monitoring of cut slopes and fill material,
e salvaging and storing soil material suitable for reclamation,

e an evaluation of topsoil volumes, and based on soil stockpile dimensions, a determination of whether
there is sufficient material for reclamation,

o foundation preparation,

o permafrost (and excess ice rich material) identification,

e construction of berms, lifts, interceptor ditches and sediment basins,

e implementation of construction constraints related to climate conditions,

¢ photographs of the construction process at each stage of construction, and

e preparation of construction record drawings signed and sealed by a Professional Engineer registered in
the Yukon, where appropriate.

3.7 SURFACE WATER MANAGEMENT

Construction water management is included in the Water Management Plan; it describes the capability of the
site water management infrastructure to contain, control and convey short duration extreme rainfall events (i.e.,
10-year 24-hr event, 100- year 24-hr event, or the Probable Maximum Precipitation). Water management
facilities are designed with two specific operating modes: 1) service conditions, which include day-to-day
operations, and 2) ultimate limit conditions, which include provisions for safely handling extreme peak runoff
events.

The sediment and erosion control plan section of the Water Management Plan describes the best management
practices (BMPs) that will be implemented on site and detailed site-specific plans that address the construction
objectives of the Project, and provides strategies and design objectives with appropriate flexibility to allow the
design elements to be field-fit to suit the conditions encountered during construction (i.e., adaptive management
approach).

Designs for surface water management facilities and various operational controls for various seasonal
conditions (e.g., low flow and freezing) are described in the Water Management Plan. In general, wherever
possible and practical, surface water flows will be diverted away from the WRSAs, reclamation stockpiles, the
IROSA and the temporary ore stockpile. Grading, crowning, or in-sloping the running surfaces of operating lifts
to divert water away from areas which are important to overall stability, such as along outer perimeters of the
facilities will also be constructed, if required. Further, surfaces will be graded to avoid ponding, and swales
and/or ditches will be constructed within the surface of the piles that tie into natural drainage channels, and
which will convey surface water away from the catchments.

Surface runoff is routed to the sediment basins by interceptor ditches that run along the toes of the facilities, and
seepage will be intercepted from the WRSASs by rock drains and discharged into water management ponds. As
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the water collected within the Platinum Gulch and Eagle Pup ponds is mine influenced it will be piped to the
Lower Dublin South Pond (LDSP). Water contained in the LDSP will either be integrated into the process
system as make up water, or discharged directly to Haggart Creek or to Haggart Creek via treatment in the mine
water treatment plant, as necessary.

3.8 WASTE GENERATION AND DISPOSAL OPERATIONS

3.8.1 Operation, Maintenance and Surveillance Plan

An Operation, Maintenance and Surveillance (OMS) Manual for the Eagle Gold Project Waste Rock Storage
Areas will be prepared as a prerequisite for commissioning the facilities and will account for any facility design
or operational changes that may occur during the licensing process.

The WRSAs will provide for the storage of non-economic ore and rock. Since the WRSA designs incorporate
water management infrastructure (e.g., rock drains, seepage and collection ponds), the OMS Manual will be
prepared following the guidance as outlined in the Mining Association of Canada’s (MAC) document Developing
an Operation, Maintenance and Surveillance Manual for Tailings and Water Management Facilities (MAC,
2011).

The OMS Manual will provide a framework for actions and a basis for measuring performance and
demonstrating due diligence for the WRSA operations. As discussed in the 2011 MAC guidance document, key
items and activities covered in the Manual will include, as appropriate, the following:

e roles and responsibilities of personnel assigned to OMS activities for the WRSAs,

e description of the WRSAs including site conditions, key components, regulatory requirements, and
design criteria,

o facility operations including lift development, grading, erosion and sediment control, environmental
protection, and documentation and reporting,

¢ facility maintenance including routine and event-driven maintenance, and documentation and reporting,

e facility surveillance including routine, event-driven and annual comprehensive inspections and
documentation and reporting, and,

e emergency preparedness and response planning.

The OMS Manual will cover WRSA operations from construction through operations, reclamation and closure. It
will present procedures that will be implemented by appropriate mine personnel for the operation, maintenance,
and surveillance of the WRSA to ensure that it is functioning as designed; meets regulatory and corporate
environmental policy obligations; and assists in minimizing the potential for environmental degradation to occur.

3.8.2 Types of Waste

Ore and waste rock material has been categorized into the following lithologies:

e Oxidised Metasediments
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e Fresh Metasediments
e Oxidised Granodiorite
e Fresh Granodiorite

e Altered Granodiorite
e Overburden

Geochemical characterization programs to characterize the acid rock drainage and metal leaching (ARD/ML)
potential associated with these rock materials are provided in SRK (2013) and SRK (2014). Characterization of
the six rock types indicated that carbonates, predominantly calcite, were generally well in excess of sulphides.
Calcite content was generally 1 to 4% (from X-ray diffraction) whereas sulphur was most often less than 0.5%
(from Leco S and ICP-S). Static testing showed a strong propensity towards non-acid generating conditions
with the large majority of samples tested having a neutralization potential to acid potential ratio above 4 the
threshold value for which material is typically considered to have no potential for acid generation (Price 1997).
Acid rock drainage (ARD) is therefore not anticipated for the Project. Statistical summaries demonstrate that
there are no major differences in the ARD potential of the different rock types.

Kinetic testing based on humidity cell testing and a field barrel program indicate that, although pH conditions are
expected to be neutral, some metal leaching may still occur. This may include leaching of sulphate, arsenic,
cadmium, manganese, antimony, selenium and uranium, and potentially also fluoride, iron, lead, molybdenum,
and zinc.

This suite of parameters largely reflects the sulphur mineral suite present; namely arsenopyrite (arsenic),
metallic bismuth (bismuth), sulphosalts and tetrahedrite (antimony tlead, copper and zinc), sphalerite (zinc,
cadmium), and molybdenite (molybdenum). Selenium and uranium may be present as substitution ions in these
minerals or as unique minerals not previously described. In general, the mean values of these metals and
metalloids are similar between the material types; however, the maximum values are often higher in the
granodiorite, particularly where alteration is noted.

The potential for metals and others constituents to leach as a result of weathering of the various rock types was
assessed in the kinetic testing program. In all cases, calculations of depletion times indicated that neutralization
potential would outlast sulphur, supporting the classification of non-acid generating potential for these materials.
Humidity cell leachate quality from the standard cells typically reflected buffered pH values (7 to 8), generally
low to moderately low concentrations of sulphate (typically less than 50 mg/L), and variable concentrations of
parameters of interest for the Project.

Characterization of overburden materials (i.e. soil, colluvium and placer tailings) potentially used for construction
indicated that, in general, that these surficial materials were not potentially acid generating. Although a small
proportion appeared to have some acid-generating potential, sulphide concentrations were generally low, and,
given that the particle surfaces have already been exposed to air and water, it is reasonable to assume that the
sulphides were encapsulated within larger particles, and would therefore not result in any additional oxidation of
sulphides or release of metals if used for construction.
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3.8.3 Waste Characterization and Segregation Protocol

The geochemical characteristics of both WRSAs are anticipated to be similar though the seepage quality may
vary due to the difference in the volume of stored material. Based on the geochemical characterization work
conducted, neither facility is anticipated to produce acidic seepage, though metal leaching at neutral pH is
expected to occur. The calculation of depletion times from the kinetic testing program indicated that
neutralization potential would outlast sulphur supporting the classification of non-acid generating potential.
Humidity cell leachate quality from the standard cells typically reflected buffered pH values (7 to 8), generally
low to moderately low concentrations of sulphate (typically less than 50 mg/L), and variable concentrations of
parameters of interest for the Project.

Very minor proportions of waste rock may have some propensity, albeit likely low, to generate localized acidity.
Samples in this category do not tend to group systematically by lithology , nor does any one parameter such as
sulphide content definitively identify a sample as potentially acid generating. It is therefore not feasible, nor
necessarily of any significant benefit, to sort the small proportion of waste that may have a low potential to
generate acid from the vast majority that is anticipated to be non-acid generating. Therefore, waste rock will be
placed in the WRSAs without regard for different chemical composition.

3.8.4 Waste Volumes and Disposal Schedule

Table 3.8-1 and Figures 3.8-1 and 3.8-2 provide the various material types removed from the pit by year and to
each destination (waste material to Eagle Pup or Platinum Gulch WRSAs and ore to primary crusher, temporary
ore stockpile and HLF). The pre-strip material (approx. 5Mt) is included in the Year 0 quantities.

The annual amount of each waste rock type mined was calculated by querying the geological block model
between the yearly mined-out surfaces generated from the final production schedule. The destination of each
waste type was estimated by visually comparing source locations to the planned waste dump lifts being
constructed on a yearly basis. All the more competent granodiorite material is planned to be sent to the EP
WRSA (except some pre-strip material which will be used for construction aggregate or overliner material for the
HLF), especially in the lower lifts, to enhance its stability. The upper portion of the PG WRSA will consist
primarily of overburden type material, which will allow it to be reclaimed after it is no longer needed (end of
production year 3) by pushing this material down and covering the lower lifts with dozers.

All ore from the pit will be sent to the primary crusher. All of this material will then be sent on to the HLF;
however, the temporary ore stockpile will temporarily store ore material mined in the cold winter months after
primary crushing. Each year, the ore from the temporary ore stockpile will be reclaimed back into the crushing
curcuit in advance of the secondary crushers and ultimately stacked on the HLF for leaching over the remaining
250 days (approximate duration based on ambient temperatures).
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Destination Waste Type
Total - 8,164,923 10,784,982 10,560,834 10,577,611 10,624,532 10,660,782 10,606,367 10,796,825 8,817,445 91,594,300
oxide granodiorite - 5,754,756 6,966,280 5,539,945 4,196,398 4,887,385 1,644,590 1,576,382 1,252,777 193,537 32,012,052
Ore to Primary altered granodio_rite - 108,498 96,899 944,469 1,082,230 1,091,744 2,035,268 1,646,217 2,162,124 1,820,768 10,988,215
Crusher fresh granodiorite - 507,317 962,970 3,555,185 5,178,943 4,300,796 6,722,433 7,132,919 7,125,821 6,343,101 41,829,486
oxide metased - 1,770,830 2,498,774 358,928 63,760 261,143 149,089 118,798 256,103 96,323 5,573,748
fresh metased - 23,522 260,059 162,307 56,280 83,464 109,401 132,051 - 363,716 1,190,799
ovb - - - - - - - - - - -
Primary crusher to heap leach - 8,164,923 7,834,982 7,610,834 7,627,611 7,674,532 7,710,782 7,656,367 7,846,825 5,867,445 67,994,300
Primary crusher to 100-day SP - - 2,950,000 2,950,000 2,950,000 2,950,000 2,950,000 2,950,000 2,950,000 2,950,000 23,600,000
Temporary ore stockpile to heap leach - - 2,950,000 2,950,000 2,950,000 2,950,000 2,950,000 2,950,000 2,950,000 2,950,000 23,600,000
Total 3,905,000 8,469,132 14,058,609 10,974,437 17,429,108 19,897,081 12,672,695 11,113,069 15,939,582 4,251,145 | 118,709,858
oxide granodiorite 352,859 954,400 4,062,186 1,642,610 3,905,114 4,053,319 938,430 874,540 4,211,731 328,038 21,323,229
altered granodiorite - 8,951 30,972 601,560 229,110 354,667 1,214,224 918,068 1,026,342 309,088 4,692,982
Waste to Eagle Pup fresh granodiorite 5,679 157,507 169,308 1,260,939 2,401,825 2,114,709 5,342,899 4,015,937 5,216,601 2,497,816 23,183,220
oxide metased 695,684 3,399,082 4,905,129 2,213,983 4,859,466 2,625,667 3,238,308 3,124,857 3,437,740 739,948 29,239,865
fresh metased 37,527 - 3,798,259 1,941,274 5,435,469 9,443,942 1,349,424 1,066,130 602,736 359,082 24,033,841
ovb 2,813,252 3,949,192 1,092,755 3,314,070 598,123 1,304,776 589,410 1,113,538 1,444,433 17,172 16,236,721
Total 900,000 5,900,000 2,300,000 4,600,000 - - - - - - 13,700,000
oxide granodiorite - - - - - - - - - - -
Waste to Platinum altered granodiorite - - - - - - - - = = -
Gulch fresh granodiorite - - - - - - - - - - -
oxide metased 900,000 2,082,364 1,350,435 1,859,102 - - - - - - 6,191,901
fresh metased - 1,319,168 949,565 2,372,668 - - - - - - 4,641,401
ovb - 2,498,468 - 368,230 - - - - - - 2,866,699
Total 4,805,000 14,369,132 16,358,609 15,574,437 17,429,108 19,897,081 12,672,695 11,113,069 15,939,582 4,251,145 | 132,409,858
oxide granodiorite 352,859 954,400 4,062,186 1,642,610 3,905,114 4,053,319 938,430 874,540 4,211,731 328,038 21,323,229
altered granodiorite - 8,951 30,972 601,560 229,110 354,667 1,214,224 918,068 1,026,342 309,088 4,692,982
Total Waste fresh granodiorite 5,679 157,507 169,308 1,260,939 2,401,825 2,114,709 5,342,899 4,015,937 5,216,601 2,497,816 23,183,220
oxide metased 1,595,684 5,481,446 6,255,564 4,073,085 4,859,466 2,625,667 3,238,308 3,124,857 3,437,740 739,948 35,431,766
fresh metased 37,527 1,319,168 4,747,823 4,313,942 5,435,469 9,443,942 1,349,424 1,066,130 602,736 359,082 28,675,242
ovb 2,813,252 6,447,661 1,092,755 3,682,300 598,123 1,304,776 589,410 1,113,538 1,444,433 17,172 19,103,420
Total 4,805,000 22,534,054 27,143,590 26,135,271 28,006,719 30,521,612 23,333,477 21,719,436 26,736,407 13,068,590 | 224,004,158
oxide granodiorite 352,859 6,709,156 11,028,466 7,182,556 8,101,513 8,940,704 2,583,020 2,450,923 5,464,508 521,576 53,335,281
altered granodiorite - 117,448 127,871 1,546,029 1,311,340 1,446,411 3,249,492 2,564,285 3,188,466 2,129,856 15,681,197
Total Material fresh granodiorite 5,679 664,824 1,132,279 4,816,124 7,580,768 6,415,505 12,065,332 11,148,856 12,342,422 8,840,917 65,012,705
oxide metased 1,595,684 7,252,275 8,754,338 4,432,013 4,923,226 2,886,810 3,387,397 3,243,655 3,693,843 836,271 41,005,513
fresh metased 37,527 1,342,690 5,007,882 4,476,249 5,491,748 9,527,406 1,458,825 1,198,180 602,736 722,798 29,866,041
ovb 2,813,252 6,447,661 1,092,755 3,682,300 598,123 1,304,776 589,410 1,113,538 1,444,433 17,172 19,103,420

39




7101500 7101000 710?500 710?000
1 1
o o
1=} 1=}
0 _| 0
o o
© ©
< <
o o
1=} 1=}
1=} 1=}
1=} 1=}
© ©
< <
/4
V4
r/
| | 1 1
7101500 7101000 7100500 7100000
L d: Bond 1998 Surficial Geol : Projection: Drawn By:
eqen o e Beedy . NADS3 UTM EAGLE GOLD PROJECT
General Arrangement . Other Alluvial Bedrock with
[1 Rock D [ [ Ss
" Infrastructure ock Lrainage Deposits Colluvium Veneer Zone 8N YUKON TERRITORY
Watercourse == Lc:r;(lifigmeobate . c():rogtli;ri‘uk;ntApron o 100 200 Date: Figure: Eagle Pup
Watercourse Metres 2014/07/18 311 Lobate Landform

(Diverted)

[ Placer Tailings

Scale = As Shown




Eagle Gold Project
Waste Rock and Overburden Facility Management Plan

Section 3 Storage Facility Design
-~~~ - -~ - -]

Ore & Waste Mined by Year
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Figure 3.8-1: Indicative Ore and Waste Mined by Year
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Waste Type Mined by Year

25

20
=
=1
Q
£
2
]
o
.r .
3
<
E 10

5

Yo i Y2 Y3 Y4 YS Y6 Y7 Y8 Y9
oxide granodiorite = altered granodiorite  ® fresh granodiorite oxide metased M freshmetased ®ovb
Figure 3.8-2: Indicative Waste Type Mined by Year

42




Eagle Gold Project
Waste Rock and Overburden Facility Management Plan

Section 4 References

4 REFERENCES

Barton, N. and Kjaernsli, B., (1981). Shear strength of rockfill. Journal of the Geotechnical Engineering Division,
Proceedings of the American Society of Civil Engineers, Vol 10, No. GT 7, July 1981, pp 873-891.

BC MOELP, 1996). Guidelines for Assessing the Design, Size and Operation of Sedimentation Ponds Used in
Mining, British Columbia Ministry of Environment, Lands, and Parks, November 1996.

BGC (2010). Eagle Gold Project Dublin Gulch, Yukon — Site Facilities Geotechnical Investigation Factual
Report; prepared by BGC Engineering Inc., Vancouver, for Victoria Gold Corp March 5, 2010.

BGC (2011). Eagle Gold Project Dublin Guilch, Yukon — 2010 Geotechnical Investigation for Mine Site
Infrastructure Factual Data Report; prepared by BGC Engineering Inc., for Victoria Gold
Corp. November 17, 2011.

BGC (2012a). Eagle Gold Project Dublin Gulch, Yukon — 2011 Geotechnical Investigation for Mine Site
Infrastructure Factual Data Report; prepared by BGC Engineering Inc., for Victoria Gold
Corp. January 20, 2012.

BGC (2012b). Eagle Gold Project Dublin Gulch, Yukon — 2011 Geotechnical Investigation for Mine Site
Infrastructure Foundation Report. Final Report; prepared by BGC Engineering Inc., Vancouver, for Victoria Gold
Corp. January 31, 2012.

BGC (2012c). Geotechnical Assessment and Design of the Waste Rock Storage Areas, Eagle Gold Project
Feasibility Study, Dublin Gulch, Yukon; report prepared by BGC Engineering Inc., Kamloops for Victoria Gold
Corp, February 23, 2012.

BGC (2012d). Feasibility Study Open Pit Slope Design, Eagle Gold Project, Dublin Gulch, Yukon; report
prepared by BGC Engineering Inc., Kamloops for Victoria Gold Corp, January 20, 2012.

BGC (2012e). 2012 Geotechnical Investigation for Mine Site Infrastructure Factual Data Report, Final Report;
prepared by BGC Engineering Inc., Vancouver, for Victoria Gold Corp. November 30, 2012.

BGC (2013). Eagle Gold Project, 2012 Groundwater Data Report, prepared for Victoria Gold Corp., by BGC
Engineering, Inc., July 7, 2013.

BGC (2014). Eagle Gold Project, Numerical Hydrogeologic Model, Final Report; prepared for Victoria Gold
Corp, by BGC Engineering, Inc., Vancouver, April 2017.

Bieniawski, Z. T. (1976). Rock mass classification in rock engineering. In: Proceedings of the Symposium on
Exploration for Rock Engineering. Johannesburg, pg 92-106.

CDA (2007). Dam Safety Guidelines, Canadian Dam Association (CDA).

Hoek, E., (2007). Chapter 11 — Rock Mass Properties. In: Practical Rock Engineering.

43




Eagle Gold Project
Waste Rock and Overburden Facility Management Plan

Section 4 References
== - |

NELPCo (2013). Geotechnical Design Ice-Rich Overburden Storage Area Berms, Eagle Gold Property, Yukon
Territories, prepared for Victoria Gold Corporation by NND EBA Land Protection Company, Whitehorse.

SRK (2013). Geochemical Characterization of Proposed Excavation Areas and Borrow Sources from the Eagle
Gold Project, Yukon; report prepared by SRK Consulting (Canada) Inc. for Victoria Gold Corp., May 2013.

SRK (2014). Geochemical Characterization - Eagle Gold Project; report prepared by SRK Consulting (Canada)
Inc. for Victoria Gold Corp., March 2014.

Stantec (2012). Eagle Gold Project, Environmental Baseline Data Report: Hydrogeology 2011-2012 Update,
Final Report, prepared for Victoria Gold Corp by Stantec Consulting Ltd, Burnaby, BC, June 2012.

44




Eagle Gold Project
Waste Rock and Overburden Facility Management Plan

Appendix A Geotechnical Assessment and Design of the Waste Rock Storage Areas, Eagle Gold Project
Feasibility Study, Dublin Gulch, Yukon
- ——— - -~ - |

APPENDIX A

Geotechnical Assessment and Design of
the Waste Rock Storage Areas, Eagle Gold
Project Feasibility Study, Dublin Gulch,
Yukon



THIS PAGE INTENTIONALLY LEFT BLANK



BGC ENGINEERING INC.

AN APPLIED EARTH SCIENCES COMPANY

B

VICTORIA GOLD CORPORATION

EAGLE GOLD PROJECT FEASIBILITY STUDY
DUBLIN GULCH, YUKON

GEOTECHNICAL ASSESSMENT AND DESIGN OF
THE WASTE ROCK STORAGE AREAS

FINAL
PROJECT NO: 0792-006 DISTRIBUTION:
DATE: February 23, 2012 Victoria Gold: 2 copies
DOCUMENT NO: BGC: 2 copies

Tetra Tech Wardrop: 1 copy



B

BGC ENGINEERING INC.
AN APPLIED EARTH SCIENCES COMPANY

234 St. Paul Street
Kamloops, BC
Canada V2C 6G4
Tel: 250.374.8600
Fax: 250.374.8606

February 23, 2012
Project No: 0792-006
Michael Padula
Victoria Gold Corporation
680 - 1066 West Hastings Street
Vancouver, BC VGE 3X2

Dear Mr. Padula,

Re: Eagle Gold Project Feasibility Study. Geotechnical Assessment and Design of
the Waste Rock Storage Areas — FINAL Report

Please find attached the above referenced FINAL report, dated February 23, 2011. Thank
you for the continued opportunity to work on this interesting and technically challenging mine
development project. Should you have any questions or concerns, please do not hesitate to
contact the undersigned.

Yours sincerely,

BGC ENGINEERING INC.
per:

Warren Newcomen, M.S., P.Eng., P.E.
Senior Geotechnical Engineer



Victoria Gold Corporation, Eagle Gold Project Feasibility Study February 23, 2012
Geotechnical Assessment And Design Of The Waste Rock Storage Areas FINAL Project no. 0792-006

EXECUTIVE SUMMARY

General

The Eagle Gold project is a proposed gold mine located in the Dublin Gulch area of central
Yukon approximately 40 km north-northeast of Mayo and 350 km north of Whitehorse.
Waste rock generated from mining activities will be placed in two waste rock storage areas
(WRSAS): the Eagle Pup WRSA located to the north of the open pit; and the Platinum Gulch
WRSA located to the south of the open pit.

The Eagle Pup WRSA will be developed as a valley fill using haul trucks and will contain the
majority of the waste rock generated by the open pit. At its ultimate configuration the Eagle
Pup WRSA will cover an area of approximately 94 ha and will contain approximately 118.7
million tonnes of waste rock and overburden. The WRSA will be constructed in 45 m lift
heights from an elevation of approximately 935 m above sea level (asl) to 1,298 m asl,
resulting in an overall height of approximately 363 m and a maximum vertical thickness of
approximately 140 m. At the end of the mine life the waste rock pile will have an overall
angle of approximately 2.5H:1V.

The Platinum Gulch WRSA will be used to store waste rock early in the mine life and will also
be developed as a valley fill using haul trucks. At its ultimate configuration the Platinum
Gulch WRSA will cover an area of approximately 38 ha and will contain approximately 13.7
million tonnes of waste rock and overburden. The Platinum Gulch WRSA will be constructed
in 45 m lift heights from an elevation of approximately 1,020 m asl to 1,388 m asl, resulting in
an overall height of approximately 368 m and a maximum vertical thickness of 40 m. At the
end of the mine life the waste rock pile will have and overall angle of approximately 2.4H:1V.

Foundation and Waste Rock Characterization

Excavated rock placed in the Eagle Pup and Platinum Gulch WRSAs will be primarily
composed of a mixture of metasediments from the Hyland Group and intrusives related to
the Dublin Gulch granodiorite stock. The strengths of the two primary waste rock types have
been quantified from open pit geotechnical investigations. Based on laboratory testing and
index testing the average uniaxial compressive strength (UCS) of the metasediments and the
intrusives are estimated to be 80 MPa and 135 MPa, respectively. The strength of the waste
rock has the potential to vary significantly during development of the waste rock piles,
particularly in the early years of their development. Placement and quality of waste rock and
overburden will have to be closely monitored in critical areas, such as the foundation of the
WRSASs, final and interim toes, and in areas that require engineered fills.

In general, the WRSAs will be founded on overburden composed of colluvium and
completely weathered bedrock. The overburden is moderately thick (typically 0 to 10 m) but
highly variable and predominantly consists of soils ranging from boulders and cobbles with
some silt and sand, to silty sand with gravel and some cobbles. Frozen ground, often

N:\BGC\Projects\0792 Victoria Gold\006 EG Infrastructure 2011\05 Analysis and Design\Waste Rock Storage Areas\06
Report\Final\0792-006 WRSA Geotechnical Design Report (FINAL)_20120223.docx Page i
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containing excess ice, was encountered in the footprints of the WRSAs. Depending on the
thickness, initial temperature, and timing of the waste rock placement, the thermal regime of
the initially frozen foundation may be altered during construction. The rate of thaw will
dictate the ability of the soils to dissipate the water generated.

Stability Analyses

Geotechnical design criteria selected for the Eagle Pup and Platinum Gulch WRSAs are
generally based on those recommended by the Yukon Water Board (2009) and the British
Columbia Mine Waste Rock Pile Research Committee (1991). It is recommended that under
static loading conditions a minimum factor of safety of 1.3 be achieved to short term
developments (e.g. during mine operations) and that a minimum factor of safety of 1.5 be
applied to the long term (e.g. closure) stability of the WRSAs. Under pseudo-static seismic
loading conditions it is recommended that a minimum factor of safety of 1.1 be achieved.
Based on an evaluation of the potential seismic activity for the project site the recommended
seismic design event for the WRSASs is an earthquake with a 1-in-475-year return period that
generates a peak horizontal ground acceleration (PGA) of 0.14 g (BGC, 2011b).

Excess pore pressures could be generated in areas of the foundation containing excess ice
when the foundation materials thaw, reducing the effective shear strength of the foundation
soils; however, the distribution of excess ice cannot be confidently determined with the data
currently available. Therefore, for the purposes of evaluating a range of scenarios during
waste placement, the following two pore pressure scenarios (cases) were considered for the
stability analyses:

1. No excess pore pressures are generated in the overburden.
2. Excess pore pressures are generated in the upper 3 m of the overburden throughout
the entire footprints of the WRSAs.

Case 1 is considered appropriate for both short term (e.g. during mine operations) and long
term (e.g. post-closure) timeframes. Case 2, however, is only considered appropriate for
short term timeframes as it is estimated that pore pressures generated by excess ice thawing
from waste rock placement will have dissipated well before the end of the mine life. Applying
Case 2 to evaluations of the overall stability of the WRSAs is also considered to be a
conservative approach given that it is unlikely that excess ice is pervasive throughout the
WRSA footprints

The proposed Eagle Pup WRSA meets the recommended factors of safety for most of the
cases considered. The exception is for the scenario where a slip surface initiates along the
crest of the lowest lift. For this specific scenario the lowest lift could become unstable if
excess pore pressures are generated in the foundation as a result of excess ice thawing.
Therefore, it is recommended that additional investigations be undertaken to delineate and
characterize soils containing excess ice in areas where final and interim toes of the WRSAs
will be located. If it is determined that excess ice is pervasive throughout these areas then
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mitigative measures of the lower lift may be required such as re-grading the face of the lift to
a shallower angle or excavating the ice-rich material and replacing it with coarse, durable
and free-draining waste rock. Alternatively the area could be pre-loaded with waste rock to
allow time for the ice to thaw and the pore pressures to dissipate prior to constructing the full
height of the lift.

The stability analyses indicate that the overall stability of the Platinum Gulch WRSA meets
the recommended factors of safety for the case where excess pore pressures are not
generated in the overburden. However, potential slip surfaces initiating along the crest of
individual lifts that toe out on native ground do not meet the recommended factors of safety
under static or pseudo-static loading for this case. Therefore, it will be necessary to re-grade
or re-slope lifts that toe out on native ground (i.e. final or interim toes, or isolated lifts) to
flatter angles achieve an acceptable level of stability. This could be implemented in the
reclamation plan for the Platinum Gulch WRSA, as this is planned to occur early in the mine
life.

The recommended factors of safety are not met for any of the scenarios considered in
Platinum Gulch when excess pore pressures are generated in the foundation. Although it is
considered unlikely that excess ice is pervasive throughout Platinum Gulch, based on the
information available, there is currently insufficient data to complete a thorough assessment.
Therefore, it is recommended that additional investigations be undertaken to delineate and
characterize soils containing excess ice throughout the footprint of the Platinum Gulch
WRSA. If excess ice is found to be pervasive then mitigative measures may be required
such as excavating the ice-rich material from areas critical for stability and replacing it with
coarse, durable waste rock and/or utilizing bottom-up construction. Depending on where the
excess ice is located (e.g. near the toes of individual lifts), waste rock placement procedures
may need to be implemented to allow pore pressures generated adequate time to dissipate
prior to constructing each lift of the WRSA. These procedures could include pre-loading
selected areas of the WRSA.

Rock Drain

The Eagle Pup and Platinum Gulch drainages each consist of a single main channel that
broadens in their uplands. Surface flows occur in the valleys and groundwater springs have
been noted along road cuts. The potential magnitude of flow in the drainages, as well as the
presence of discharging springs, warrant construction of engineered rock drains to convey
expected flows through the WRSAs. The rock drains beneath the WRSAs have been sized
based on the estimated runoff from a 200-year return period precipitation event.

To determine the characteristics of potential rock drain materials, the in-situ fracture spacing
of waste rock has been estimated and used to predict typical dimensions for the waste rock
materials. Based on these estimates, it has been assumed that a dominant particle size of
0.1 m can be attained by exercising control over the size and quality of the materials being
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placed in the rock drains either through selective use of waste rock, segregation by
screening, or end dumping of waste rock. It has also been assumed that the rock drains will
have a porosity of 30%. Ultilizing these estimates, and applying a factor of safety of 4, the
recommended cross-sectional area of the rock drains at the toe of the WRSAs is 210 m? for
Eagle Pup and 58 m? for Platinum Gulch. The safety factor of 4 has been applied to the
cross-sectional areas of the rock drain to account for:

¢ Uncertainty in the block size estimates

¢ Potential migration of fine grained materials into the voids in the drain
o Potential freezing of the drain

e Decrease in void ratio over time due to compression

o Potential degradation of the rock drain material over time

The rock drains must maintain their flow capacity and therefore cannot degrade over time.
Thus, it is recommended that the rock drains be constructed out of non-metal leaching, non-
acid generating, clean, durable intrusive waste rock with a Ds, of at least 0.1 m and a
maximum particle size of 1 m. Intrusive rocks are the preferred materials for rock drain
construction due to their higher strength and greater block size than the metasedimentary
rocks. However, based on the waste rock production schedule provided by Tetra Tech
Wardrop on February 6, 2012, sufficient quantities of intrusive waste rock may not be
available early in the mine life to construct the rock drain. Therefore, it may be necessary to
use metasedimentary rocks to construct portions of the rock drain in Eagle Pup. It is BGC's
understanding that these materials may be sourced from a cut near the primary crusher. The
limited amount of subsurface information available in this area indicates that potentially
suitable metasediments may be present below a depth of about 10 to 15 m; however, further
drilling in this area is required to confirm the characteristics of the rock in the primary crusher
area and their extent. If mine scheduling dictates that the metasedimentary rocks from the
primary crusher area be incorporated into the rock drains it is recommended that the
susceptibility of these materials to mechanical degradation be evaluated to determine if they
are suitable as rock drain construction materials.
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LIMITATIONS

BGC Engineering Inc. (BGC) prepared this document for the account of Victoria Gold
Corporation. The material in it reflects the judgment of BGC staff in light of the information
available to BGC at the time of document preparation. Any use which a third party makes of
this document or any reliance on decisions to be based on it is the responsibility of such third
parties. BGC accepts no responsibility for damages, if any, suffered by any third party as a
result of decisions made or actions based on this document.

As a mutual protection to our client, the public, and ourselves, all documents and drawings
are submitted for the confidential information of our client for a specific project. Authorization
for any use and/or publication of this document or any data, statements, conclusions or
abstracts from or regarding our documents and drawings, through any form of print or
electronic media, including without limitation, posting or reproduction of same on any
website, is reserved pending BGC’s written approval. If this document is issued in an
electronic format, an original paper copy is on file at BGC and that copy is the primary
reference with precedence over any electronic copy of the document, or any extracts from
our documents published by others.
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1.0 INTRODUCTION

1.1. General

BGC Engineering Inc. (BGC) has been retained by Victoria Gold Corporation (Victoria) to
complete a Feasibility Study (FS) level geotechnical assessment of the proposed waste rock
storage areas (WRSAs) for the Eagle Gold project, located in the Dublin Gulch area of
central Yukon. The Eagle Gold project includes two WRSASs; one located in the Eagle Pup
drainage and the other in the Platinum Gulch drainage. This report summarizes the
geotechnical assessments and design recommendations for both the Eagle Pup and
Platinum Gulch WRSAs.

The work described herein has been carried out in conjunction with FS work conducted by
Tetra Tech WEI Inc. (Tetra Tech Wardrop). The analyses and interpretations included in this
report are based on the following information provided by Tetra Tech Wardrop on the dates
indicated:

e Open pit layout provided on November 15, 2011
o Waste rock production schedule provided on February 6, 2012
e Mine facility layouts provided on November 23, 2012 with revisions on
February 15, 2012
e Eagle Pup WRSA layout provided on January 20, 2012 with revisions on
February 15, 2012
o Platinum Gulch WRSA layout provided on January 20, 2012 with revisions on
February 15, 2012.
Minor adjustments to the WRSA geometries and dump sequencing were made by Tetra
Tech Wardrop after February 15, 2012 to optimize equipment requirements and production
scheduling; however, these have not been incorporated into the waste rock volumes and
WRSA heights outlined in our report.

1.2. Previous Work

Mineral exploration activities have been carried out in the Dublin Gulch area since the late
1800s, with drilling of the current pit area beginning in 1978. Geological and engineering
studies and reports related to the current locations of the WRSAs have been conducted by
Knight Piesold Ltd. (Knight Piesold), Sitka Corp. (Sitka), and Scott Wilson Roscoe Postle
Associates Ltd. (Scott Wilson RPA) and include the following:

¢ Knight Piesold, 1996 — Report on Feasibility Design of the Mine Waste Rock Storage
Area

o Sitka, 1996 — Field Investigation Data Report, Dublin Gulch Project

e Scott Wilson RPA, 2010 — Pre-feasibility Study on the Eagle Gold Project, Yukon
Territory, Canada
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Engineering design work was previously completed on the WRSAs to an extent considered
to be feasibility level (Knight Piesold, 1996); however, changes in property ownership, a
mineral resource update, new mine plan options, and changes to resource/reserve reporting
requirements have resulted in the current feasibility study.

1.3.  Current Scope of Work

The FS level geotechnical assessments conducted by BGC for the WRSAs of the Eagle Gold
project consisted of the following tasks and deliverables:

¢ Compilation and review of existing geotechnical data.

e Surface and subsurface investigations to provide additional geotechnical data for the
FS.

e Geotechnical assessment and stability assessments of the WRSA based on the data
available and the design criteria established by Victoria, Tetra Tech Wardrop, and
BGC.

¢ Recommendations for additional work to be completed at subsequent levels of study
for the project to optimize the design of the WRSAs.

e A geotechnical design report outlining the tasks noted above.

This geotechnical design report, and associated drawings and appendices, contains the
following information:

1. The project setting and factual data sources that form the basis for this work
(Sections 2 and 3).

2. Interpretations of the factual data to characterize the foundation and waste rock
materials (Section 4).

3. The FS design of the WRSAs including layouts, stability analyses, and rock drain
designs (Section 5).

4. Additional consideration in the design and construction of the WRSAs (Section 6).

5. A summary of the work completed and recommendations for further work (Section 7).
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2.0 PROJECT SITE CHARACTERIZATION

2.1. Project Location and Description

The Eagle Gold project is a proposed gold mine located in the Dublin Gulch area of central
Yukon approximately 40 km north-northeast of Mayo and 350 km north of Whitehorse (Figure
2-1). The project area is situated within a historically active mining region; exploration
targets and mines located near the site include: Mt. Haldane, McQuestern, Keno Hill, and
Brewery Creek.

The base case operating scenario for the project includes open pit mining with the ore
undergoing three stages of crushing followed by heap leaching and recovery of gold from
solution in a carbon adsorption, desorption, and recovery (ADR) plant. The general
arrangement of the proposed mine facilities is shown on Drawing 1.

The open pit is expected to produce approximately 92 million tonnes of mineralized resource
and 132 million tonnes of waste rock and overburden, based on the production schedule
provided to BGC on February 6, 2012. The ore will be placed in a valley heap fill located in
the Ann Gulch drainage and will span over and partially fill the middle reaches of the Dublin
Gulch drainage.

Waste rock generated from mining activities will be placed in two areas: the Eagle Pup
drainage located to the north of the open pit; and the Platinum Gulch drainage located to the
south of the open pit (Drawing 1). The Eagle Pup WRSA will contain the majority of the
waste rock generated from the open pit and will be developed as a valley fill using haul
trucks. At its ultimate configuration the Eagle Pup WRSA will contain approximately 118.7
million tonnes of waste rock, reaching a maximum elevation of 1,298 m above sea level (asl)
(Drawing 2). The Platinum Gulch WRSA will also be developed as a valley fill using haul
trucks and will be used to store waste rock early in the mine life. At its ultimate configuration
the Platinum Gulch WRSA will contain approximately 13.7 million tonnes of waste rock and
overburden, reaching a maximum elevation of 1,388 m asl (Drawing 2).
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Figure 2-1. Eagle Gold Project Site Location Map

2.2. Physiography

The project area is located in Stewart Plateau which is a physiographic subdivision of the
Yukon Plateau. This area is characterized by broad, rolling hills of moderate relief with
elevations ranging from approximately 750 m asl in the valley bottoms to over 1,500 m asl in
the uplands. The upland areas generally coincide with resistant rock types such as local
felsic intrusions. Major drainages in the area include Haggart Creek and Lynx Creek. In its
lower reaches Haggart Creek is an extension of Lynx Creek and occupies a very large,
broad, U-shaped glacial valley. In its upper reaches Haggart Creek is a much narrower U-
shaped glacial valley indicating that it has been less extensively glaciated. Tributaries to
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Haggart Creek include Dublin Gulch, Gill Gulch, and Fisher Gulch. These tributaries are
much narrower V-shaped valleys with steep valley side slopes. Tributaries to Dublin Guilch
include the Eagle Pup and Platinum Gulch drainages, which are proposed for placement of
the WRSA’s. The Eagle drainage is relatively broad drainage, while the Platinum Gulch
drainage is V-shaped and incised.

2.3. Climate

The project area is located within the Mayo Lake-Ross River Eco-region with the St. Elias
mountain range to the west being the most dominant physical feature in the region affecting
the climate (Stantec, 2010). The St. Elias range tends to block moist maritime air masses
resulting in reduced air temperatures and precipitation. As a result the project area is
characterized as having a sub-Arctic “continental” type climate with moderate total annual
precipitation and extreme temperature variations (Stantec, 2010). Average annual
precipitation over the property ranges from 375 to 600 mm, with July being the wettest month
(Knight Piesold, 1996). Approximately half of the precipitation falls as snow with daily
temperatures below freezing from October through to April (Knight Piesold, 1996). The
average monthly temperatures range from a low of approximately -23°C in January to a high
of approximately 13°C in July. Temperatures as low as -60°C have been recorded during the
winter months, and as high as 35°C during the summer months (Knight Piesold, 1996).

2.4, Permafrost

Based on permafrost distribution maps (Brown, 1978), the project area lies within a zone of
discontinuous permafrost. On the regional scale permafrost distribution is typically controlled
by mean annual temperature and precipitation, whereas on a local scale it is controlled by
vegetation, surface sediments, soil moisture, slope aspect, and snow depth. Within the
project area permafrost is typically found on north- and east-facing slopes, highlands, and
poorly drained valley bottoms. Coarse-grained, free draining soils are typically ice-free,
whereas fine-grained deposits are more likely to contain ice. When encountered the
permafrost at the site is generally relatively warm with an average temperature close to 0°C.

2.5.  Hydrology

The project area is primarily located within the Dublin Gulch catchment which is a tributary to
Haggart Creek. Other drainages which are important to the project site include Ann Gulch,
Stewart Gulch, Eagle Pup, Stuttle Gulch, and Platinum Gulch all of which are direct
tributaries to either Dublin Gulch or Haggart Creek. Stream flows in the Yukon are typically
characterized by peak flows in the spring and low or no flows in the winter. The peak spring
flows are generally driven by snow melt or rain-on-snow events with flows decreasing
following the disappearance of snow (Knight Piesold, 1996). Intense late summer rainstorms
can also generate high flow events particularly within smaller basins such as Dublin Gulch
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(Knight Piesold, 1996). The smallest stream flows coincide with the winter months when ice
develops on all rivers and many of the smaller streams freeze entirely (Knight Piesold, 1996).

2.6. Geologic Setting

2.6.1. Bedrock Geology

The project area is underlain by Proterozoic to Lower Cambrian metasediments of the
Hyland Group which have been intruded by Cretaceous age stocks, dykes, and sills (Knight
Piesold, 1996). The metasediments are comprised of intercalated quartzites, phyllites, and
minor limestones. The quartzites are variably gritty, micaceous, and massive and the
phyllites are comprised of muscovite-sericite and chlorite (Scott Wilson RPA, 2010). The
metasediments have been deformed by a regional Cretaceous thrusting event that resulted
in the formation of moderate to strong foliation. Subsequent folding has resulted in the
foliation generally dipping moderately northwest to southwest throughout the project area.
Following the regional deformation the country rocks were intruded by Cretaceous age
stocks, dykes, and sills ranging in composition from quartz monzonite to quartz diorite
(Knight Piesold, 1996). The Dublin Gulch granodiorite stock is the largest of these intrusions
throughout the project site and trends approximately 070° coincident with the axis of the
Dublin Gulch anticline (Scott Wilson RPA, 2010).

2.6.2. Surficial Geology

The surficial geology of the project area has been mapped by Bond (1998) and is illustrated
in Drawing 3. Pleistocene and Holocene colluvial deposits are abundant in the project area
and generally consist of diamicton, gravel, shattered bedrock, and lenses of sand and silt
derived from chemical and physical weathering of bedrock and surficial materials. Transport
of surface material occurs as creep, sheetwash, and mass wasting and is common on all
slopes in the area.

Glacial till is infrequently observed in the project area (Bond, 1998). Where till does occur, it
is generally either a silty or sandy clay matrix with clasts up to cobble size. The valley
bottom is dominated by alluvium and placer mining tailings. The north facing uplands are
covered by an apron or blanket of colluvium over bedrock, as compared with the southern
facing uplands, where bedrock is nearer to surface and covered by a veneer of colluvium.
The Haggart Creek valley to the west of the project site is filled with a mix of alluvial deposits
and placer tailings. A till blanket has been mapped along the east side of Haggart Creek,
south of its confluence with Dublin Gulch.
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3.0 GEOTECHNICAL DATABASE

3.1. Site Investigations

Geotechnical site investigation programs were undertaken by BGC in 2009, 2010, and 2011
to investigate subsurface conditions at selected mine facilities, including the WRSAs. Details
of the site investigation programs are available under separate covers (BGC, 2010, 2011a,
2012a). A summary of the available data is provided below. Foundation conditions within
the WRSA footprints have also been documented by Knight Piesold (1996) and Sitka (1996).
The results of the site investigations from these studies that pertain to the WRSAs are
summarized in Section 4.

3.1.1. Test Pit Investigations

Since 1995 a total of eighty-two test pit excavations have been completed within or adjacent
to the current proposed footprint of the Eagle Pup WRSA (Drawing 4). Thirty-one of the test
pits were completed by BGC, forty-nine by Sitka, and two by Knight Piesold. During the
same time period eighteen test pit excavations were completed within or adjacent to the
Platinum Gulch WRSA (Drawing 4). Seven of these were completed by BGC and the other
eleven by Sitka. The distribution of the test pits is outlined in Table 3-1. The depths of the
test pit excavations ranged from 1 to 9 m. Geotechnical logging was completed for all test
pits and representative samples were collected from the pits for laboratory analyses.
Detailed logs for the test pits and the results of the laboratory testing are included in BGC’s
site investigation reports (2010, 2011a, 2012a), Knight Piesold’s design report (1996), and
Sitka’s site investigation report (1996).

3.1.2. Borehole Investigations

Since 1995 a total of eighteen boreholes have been completed within or adjacent to the
current proposed footprint of the Eagle Pup WRSA (Drawing 4). Ten of the boreholes were
completed by BGC, seven by Sitka, and one by Knight Piesold. During the same time period
nine boreholes were completed within or adjacent to the Platinum Gulch WRSA (Drawing 4);
four of these were completed by BGC and the other five by Sitka. The distribution of the
boreholes is outlined Table 3-1. All but four of the boreholes were completed with diamond
drill rigs. As part of the 2011 investigations, BGC completed four boreholes with auger rigs,
two of which were drilled with a Cold Regions Research and Engineering Laboratory
(CRREL) core barrel to sample ground ice and frozen soils. The boreholes were drilled to an
average depth of approximately 30 m, with the deepest hole drilled to nearly 65 m.
Geotechnical logging was conducted for all boreholes and representative samples were
collected for laboratory analyses. Detailed logs for the boreholes and the results of the
laboratory testing are included in BGC’s site investigation reports (2010, 2011a, 2012a),
Knight Piesold’s design report (1996), and Sitka’s site investigation report (1996).
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Table 3-1. Site Investigations in the WRSAsS

Consulting Firm Number of Test Pits Number of Boreholes
Eagle Pup Platinum Gulch Eagle Pup Platinum Gulch
Knight Piesold 2 0 1 0
Sitka 49 11 7 5
BGC 31 7 10 4
Total 82 18 18 9
Notes:

1. Site investigations were completed by Knight Piesold (1996), Sitka (1996), and BGC (2010, 2011a, and 2012a).

3.2.  Laboratory Testing

Laboratory index testing was conducted for selected soil samples collected from test pits and
boreholes completed within or adjacent to the proposed footprints of the WRSAs. Testing
conducted as part of the BGC site investigations included grain size distributions (15
combined sieve analyses and hydrometer tests, and 17 sieve analyses), Atterberg limits
testing (7 tests), and moisture content determination (50 tests). Laboratory reports for the
testing completed can be found in the BGC site investigation reports (2010, 2011a, 2012a).

Knight Piesold (1996) also conducted laboratory testing as part of the FS work completed in
1996. In addition to soil index testing, Knight Piesold completed multi-stage consolidated-
undrained (CU) triaxial tests on five soil samples collected from test pits completed in Bawn
Bay Gulch located to the northeast of the WRSAs. The samples were compacted to 95%
Modified Proctor maximum dry density at approximately the natural moisture content and
then CU testing was completed with confining stresses ranging from 250 to 1,000 kPa. The
grain size distribution of some of the samples tested closely approximates those of the
colluvium encountered by BGC in the WRSAs. The results of the testing of these samples,
which have similar characteristic to the colluvium encountered in the WRSASs, are discussed
in Section 5.3.3.

0792-006 WRSA Geotechnical Design Report (FINAL)_20120223.docx Page 8

BGC ENGINEERING INC.



Victoria Gold Corporation, Eagle Gold Project Feasibility Study February 23, 2012
Geotechnical Assessment And Design Of The Waste Rock Storage Areas FINAL Project no. 0792-006

4.0 FOUNDATION AND WASTE ROCK CHARACTERIZATION
4.1, Overburden

4.1.1. Organics

A thin organic cover is widespread across the project site overlying the other overburden
units. The cover primarily consists of vegetative root mat, moss, silt and sand, and other
organic matter in varying proportions. The typical observed thickness was in the order of 0.2
to 0.3 m.

4.1.2. Colluvium

Colluvium was generally encountered on sloping ground throughout the site, below the
organic cover. The relative density of the colluvium was variable and generally ranged from
loose to compact. The gradation and thickness of the colluvium was observed to be highly
variable, predominantly ranging from boulders and cobbles, with some silt and sand to silty
sand with gravel and some cobbles. The colluvium is typically derived from transported
weathered metasedimentary and/or intrusive bedrock. Gravel, cobbles, and boulders were
generally observed to be angular to subangular.

The colluvium encountered in the test pits and boreholes ranged in thickness from 0 m to
16.4 m throughout the WRSAs with an average thickness of 2.4 m. This average thickness
is likely low, however, since some test holes didn’'t penetrate the full thickness of the
colluvium layer.

A distinct colluvial unit was observed within a lobate landform in the Eagle Pup drainage area
(Drawing 4). This unit contained completely weathered rock fragments mixed with excess
ice, including frequent inclusions of massive ice. The precise extent of this ice-rich colluvium
has not been defined; however, it covers an area of approximately 1 ha and was
encountered to the bottom of borehole BH-BGC11-42 at 28.2 m below ground surface (bgs),
and to approximately 26.1 m bgs in BH-BGC11-63.

4.1.3. Completely Weathered Bedrock

Colluvium was typically observed to be underlain by a horizon of weathered rock. The
weathering profile varies substantially across the site, depending on parent rock type and
other local factors. The degree of weathering was classified based on the system proposed
by Brown (1981). Weathered rock is considered to be part of the overburden where it is
completely weathered (i.e. W5) or residual soil (i.e. W6). Less weathered rock, including
highly weathered (i.e. W4) rock, is considered for the purposes of this report to be part of the
bedrock.
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The metasedimentary rock (e.g. quartzite, schist, and phyllite) nearest the ground surface
was often observed to be completely weathered to silt with some to trace gravel or sand and
gravel with cobbles and trace to some silt and clay. The gravel and cobble clasts tended to
be friable, platy and exhibit a ‘soapy’ flm due to the weathering/alteration. The transition
from highly or completely weathered rock to a more competent, unweathered rock mass is
highly variable; unweathered rock was generally not observed in test pits, and usually not
observed at shallow depths in drill holes.

The near-surface granodiorite intrusive rock was often observed to be either completely
weathered to a silty sand, or sandy silt, or highly weathered to a poorly graded sand. The
thickness of the weathered horizon was highly variable.

4.2, Bedrock

Two maijor rock types were encountered below the overburden soils within and adjacent to
the footprints of the WRSA: metasediments and intrusives. The metasedimentary bedrock
encountered ranges from schist to quartzite and is the most common bedrock type
encountered in the subsurface investigations. Intrusive rock (granodiorite) was encountered
in boreholes and at outcrops in the upper portions of the Platinum Gulch and Eagle Pup
valleys. In general the bedrock was encountered at depths ranging from 0 m to 44 m with an
average depth of 6.9 m.

4.3, Permafrost and Excess Ice

Frozen ground is widespread throughout the footprint of the Eagle Pup WRSA, with 59 of 93
observations reporting frozen conditions. The frozen ground frequently contained excess
ice, with 21 of the 59 frozen ground observations reporting excess ice. Frozen ground and
excess ice observations along cross-sections A and B in the Eagle Pup WRSA are shown on
Drawings 5 and 6, respectively. Frozen ground is also locally present in the footprint of the
Platinum Gulch WRSA and, where present, typically contains excess ice. Of the 23
observations made in Platinum Gulch frozen ground was noted in 11 times with excess ice
observed at every one of these locations. Frozen ground and excess ice observations along
cross-section C in the Platinum Gulch WRSA are shown on Drawing 7.

The distribution of the observed frozen ground conditions in the Eagle Pup and Platinum
Gulch WRSA footprints are shown on Drawing 8. Frozen ground (where present) was
observed to an average depth of approximately 3 m in both of the WRSA areas.

During the 2011 site investigation program two thermistors strings were installed to
approximately 25 m bgs in the Eagle Pup WRSA in boreholes BH-BGC11-42 and BH-
BGC11-63. This is the area identified as the lobate landform containing ice-rich colluvium in
Section 4.1.2. Temperature measurements recorded on August 30, 2011 indicated the
presence of low-grade permafrost, with a mean temperature of approximately -0.2°C to-
0.3°C. Bedrock was not encountered in either borehole, which were completed to depths of
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up to 26.7 m. The overburden encountered generally consisted of ice-rich, sandy silt
colluvium.

4.4, Groundwater and Phreatic Conditions

Groundwater was observed in nine test pits in Eagle Pup and two in Platinum Gulch. The
depths to groundwater observed ranged from 0.4 m to 8.2 m. Multiple seeps were also
observed along road cuts in both Eagle Pup and Platinum Gulch as shown on Drawing 8. It
is assumed that the groundwater table forms a subdued replica of the surface topography,
with the water table relatively close to the surface.

45. Waste Rock Characterization

In general, waste rock to be placed in the WRSAs will consist of a mixture of metasediments
from the Hyland Group and intrusives related to the Dublin Gulch granodiorite stock. Based
on WRSA sequencing plans provided by Tetra Tech Wardrop the waste rock will be primarily
comprised of metasediments. The intact strengths of these rocks have been estimated from
laboratory testing of drill core samples, point load testing, and core logging observations
completed for the open pit design studies (BGC, 2012b). The laboratory tests provide
relatively precise strengths for a small number of samples which can then be used to
calibrate the strength estimates from the larger point load testing database. The resulting
strength estimates based on the point load testing are then checked against the more
general estimates of strength from the core logging observations to arrive at an average
strength for each unit. Based on laboratory testing, point load testing, and core logging
observations the design uniaxial compressive strengths (UCS) of the metasediments and the
intrusives are estimated to be 80 MPa and 135 MPa, respectively.

In-situ fracture spacing of the rocks have been measured as part of open pit design studies
(BGC, 2012b) and have been used to estimate average dimensions of the rock block sizes,
prior to blasting. The waste rock block size will be heavily influenced by the length of the
various discontinuity sets; however, limited information is available on the discontinuity
lengths as the majority of the observations are derived from core, which are small in diameter
and have a sampling bias due to their orientation. Preliminary estimates indicate that the
metasediments and intrusives will have average in-situ block sizes of about 0.1 and 0.2 m in
diameter, respectively. Blasting induced fractures during mining operations will also have an
impact on block size. Based on their higher strength and mineralogy, the intrusive rocks
would be the most desirable construction materials, and will likely be the most durable from
the open pit area; however, siliceous metasedimentary rocks (e.g. quartzites) may also be
suitable for construction materials.
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5.0 WASTE ROCK STORAGE AREA DESIGN

5.1. General Arrangement

The Eagle Gold project requires two WRSAs to accommodate the volume of waste rock
expected to be generated from mining the open pit. The Eagle Pup and Platinum Guich
WRSAs will be located to the north and south of the proposed open pit, respectively
(Drawing 1). The layout and sequencing of the WRSAs was developed by Tetra Tech
Wardrop in conjunction with preliminary recommendations provided by BGC. As noted in
Section 1.1, minor adjustments to the WRSA geometries and dump sequencing were made
by Tetra Tech Wardrop after February 15, 2012 to optimize the mine plan. These
adjustments have not been incorporated into the waste rock volumes and WRSA heights
outlined below.

5.1.1. Eagle Pup Waste Rock Storage Area

The Eagle Pup WRSA will contain most of the waste rock generated from the open pit and
will be developed as a valley fill using haul trucks. At its ultimate configuration the Eagle Pup
WRSA will cover an area of approximately 94 ha and will contain approximately 118.7 million
tonnes of waste rock and overburden. The WRSA will be constructed in 45 m lift heights
from an elevation of approximately 935 m asl to 1,298 m asl, resulting in an overall height of
approximately 363 m. At the end of its construction the waste rock pile will have an overall
angle of approximately 2.5H:1V. Within the footprint of the WRSA the valley bottom of the
Eagle Pup drainage ranges in slope from approximately 8° to 25°. As a result, the WRSA will
obtain a maximum vertical thickness of approximately 140 m. The ultimate configuration of
the WRSA is provided in plan on Drawing 2 and in cross-section on Drawings 5 and 6.

Based on the dump sequencing provided to BGC on January 20, 2012, construction of the
Eagle Pup WRSA will be initiated part way up the drainage in Year 0 at elevation 983 m asl.
Bottom up construction will then be utilized to advance the WRSA upslope to its ultimate
height in Year 3 while the lowest lift is progressively pushed out. Following this, nearly all of
the lifts will be progressively pushed out until the final toe is established in Year 5. The upper
lifts will then continue to be pushed out until the overall angle is increased to a final surface
slope of approximately 2.5H:1V in Year 9. A series of plans showing the progression of the
WRSA is provided in Appendix A.

5.1.2. Platinum Gulch Waste Rock Storage Area

The Platinum Gulch WRSA will also be developed early in the mine life from Year O to Year 3
as a valley fill using haul trucks. At its ultimate configuration the Platinum Gulch WRSA will
cover an area of approximately 38 ha and will contain approximately 13.7 million tonnes of
waste rock and overburden. The Platinum Gulch WRSA will be constructed in 45 m lift
heights from an elevation of approximately 1,020 m asl to 1,388 m asl, resulting in an overall
height of approximately 368 m. At the end of its construction the waste rock pile surface will
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have an overall slope of approximately 2.4H:1V. The Platinum Gulch drainage is moderately
steep with the valley bottom sloping at approximately 21° in the WRSA footprint. As a result,
the WRSA will only attain a maximum vertical thickness of approximately 40 m. The ultimate
configuration of the WRSA is provided in plan on Drawing 2 and in cross-section on Drawing
7.

Based on the dump sequencing provided to BGC on January 20, 2012, construction of the
Platinum Gulch WRSA will be initiated in the upper reaches of the drainage in Year 0 at
elevation 1,213 m asl. Independent lifts will then be constructed both above and below this
in Year 1. In Year 2 the final toe will be established and the lower lifts expanded outwards.
Finally, in Year 3 the upper lifts will be expanded outwards to the final overall surface slope
of 2.4H:1V. A series of plans showing the progression of the WRSA is provided in
Appendix A.

5.2. Underdrainage Requirements

The Eagle Pup and Platinum Gulch drainages each consist of a single main channel that
broadens in the uplands. Seasonal flows are present in the valleys, and springs have been
noted along road cuts (Drawing 8). The construction of engineered rock drains in the valley
bottoms is required to convey the expected groundwater and runoff flows through the
WRSAs. Based on discussions between Victoria, Knight Piesold, and BGC, a 200-year
precipitation event was selected for design of the rock drains. The peak instantaneous flows
discharging from the Eagle Pup and Platinum Gulch drainages due to the 200-year
precipitation event are estimated to be 2.1 m*s and be 2.3 m?%s, respectively (C. Aurala,
2011, pers. comm.).

In the upper reaches of each rock drain the contributing drainage area decreases and thus
the required cross-sectional area of the rock drains also decreases. Utilizing the estimated
peak flows for the drainages, the flow at specific locations along the drainages was estimated
by pro-rating the total flow based on the total catchment area that reports to that location.
This was particularly important in Platinum Gulch as the WRSA is located higher up in the
drainage and thus only about 40% of the total drainage catchment reports to the toe of the
WRSA resulting in substantially smaller cross-sectional area requirements for the rock drain.

Cross-sectional areas of the rock drains required to convey the flows have been determined
at key locations using the Wilkin’s equation (1956), as follows:

Q = nAWM*®j % [1]
where:
Q = flow rate (m%/s)
n = porosity
A = cross-sectional area through which the water flows (m?)
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W = Wilkin’s empirical constant (5.243)

m = hydraulic mean radius (m)

i = hydraulic gradient
The required cross-sectional area is inversely proportional to the hydraulic gradient.
Therefore, for Eagle Pup the approximate hydraulic gradient along the lower portion of the
drainage where the slope is less steep (8°) was used in the design. For Platinum Gulch the

slope of the valley bottom is relatively consistent at 21° within the footprint of the WRSA and,
therefore, this value was used for design.

The hydraulic mean radius of the rock drain materials can be calculated from the following
equation:

ed
m_

o 2]

where:
e = void ratio
d = “dominant” particle diameter (m)
re = particle surface-area-efficiency

The particle surface area efficiency is typically about 1.3 for coarse angular rock and the
porosity of the rock drains is estimated to range from between 30% and 50%. A relatively
low porosity of 30% has been assumed for the rock drain design to compensate for
degradation of the waste rock, the potential buildup of fine grained materials, and to consider
the effects of high confining stress on the rock drains due to the weight of overlying waste
rock.

For design purposes it has been assumed that the “dominant” particle diameter is
represented by the mean particle size (Dsy) of the waste rock. Geotechnical drilling
conducted within the open pit area (BGC, 2012b) indicates that the average in-situ block size
could range from 0.1 m to 0.2 m for the metasedimentary and igneous rocks, respectively.
Based on these estimates, it has been assumed that a D5y of 0.1 m can be reasonably
attained by exercising control over the size and quality of the materials being placed in the
rock drains either through selective use of waste rock, segregation by screening, or end
dumping of the waste rock.

Using the above equations, the cross-sectional area of the rock drains required to convey the
pro-rated design flows has been estimated. In order to provide adequate protection against:

o Potential migration of fine grained materials

e Freezing of the drains

e Possible reduction in the flow capacity due to consolidation
¢ Potential degradation of the rock drain materials over time.
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A cross sectional area of the drains which is four times the value calculated is recommended
(i.e. a safety factor of 4) giving maximum rock drain cross-sectional areas of 210 m? and
58 m? for Eagle Pup and Platinum Guilch, respectively.

Recommended cross-sectional areas of the rock drains at various drainage divides are
summarized in Table 5-1. Material estimates for construction of the rock drains are provided
in Table 5-2. The geometry of the rock drains has been determined assuming a minimum
height of 4 m and angle-of-repose side slopes. It is noteworthy that the cross-sectional area
of the rock drains is highly dependent on both the Dsq and the void ratio of the material used
for construction. For this level of study both these parameters have been approximated
based on the in-situ block size estimates from geotechnical drilling within the open pit area
and engineering judgment. If a D5, of at least 0.1 m and/or a porosity of at least 30% cannot
be obtained for this material, the size of the drains will need to be increased. Further steps
to quantify the size distribution of the waste rock should be undertaken during detailed
design.

The rock drains must maintain their flow capacity and cannot degrade over time. Therefore,
it is recommended that the rock drains be constructed of non-metal leaching, non-acid
generating, clean, durable intrusive waste rock with a D5y of at least 0.1 m and a maximum
particle size of 1 m. The preferred rock type based on strength and block size estimates is
the intrusive rocks. However, based on the waste rock production schedule provided by
Tetra Tech Wardrop, the volume of intrusive waste rock may be limited early in the mine life
and the quantities required for construction of the entire rock drain may not be available.
Therefore, it may be necessary to use metasedimentary rocks to construct portions of the
rock drains. It is our understanding that these rocks may be sourced from a cut near the
primary crusher. A review of the limited subsurface information available in this area
indicates that potentially suitable metasediments may be present below a depth of between
10 m and 15 m. The volume of competent metasedimentary rocks available and the
durability of these materials in this area have not been confirmed yet and therefore the
suitability of this rock drain material source is strongly qualified and should only be
considered preliminary at this time. If mine scheduling dictates that the metasediments from
the primary crusher area be incorporated into the rock drains, it is recommended that the
susceptibility of these materials to mechanical degradation be evaluated to determine if they
are suitable for construction material.

It will be necessary to clear and grub organic soils from the footprint of the rock drains to an
average depth of 0.3 m in preparation for placement of the drain rock. To minimize the
amount of fines migrating into the rock drains, overburden materials and fine-grained waste
rock should not be placed directly over top of the drain. If this cannot be avoided a filter
material, consisting of either synthetic or natural materials may be required to prevent fines
from infiltrating into the rock drains.
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As shown in Drawing 1, sediment control ponds are located in the Eagle Pup and Platinum
Gulch drainages downstream of the WRSAs. In the case of the Eagle Pup drainage the
sediment control pond is located at the toe of the WRSA. The rock drain should be graded
into the sediment control pond by extending it from the toe of the WRSA. The details of this
interaction should be considered at the next stage of design. For preliminary guidance it can
be assumed that the rock drain will grade into the sediment control pond at an angle ranging
between 3H:1V and 5H:1V. It can also be assumed that the material used to construct this
segment of the drain will need to consist of clean, durable waste rock with a Dsq of at least
0.3 min order to provide a non-erodible outlet.

Table 5-1. Recommended Rock Drain Cross-Sectional Areas at Key Locations

Calculated Recommended Recommended
Facility Location* Rock Drain Area Rock Drain Area’ Rock Drain Width

(m?) (m?) (m)
Eagle Pup 925 m elev. 53 210 58
Eagle Pup 950 m elev. 48 193 54
Eagle Pup 1000 m elev. 34 137 40
Eagle Pup 1100 m elev. 15 62 21
Platinum Guich 1025 m elev. 14 58 20
Platinum Gulch 1150 m elev. 14 58 20

Notes:
1. Locations refer to the elevation in the valley bottom. See Drawing 8 for the recommended rock drain widths,
assuming a rock drain height of 4 m and side slope angles of 37°.

2. Afactor of safety of 4.0 has been assumed.

Table 5-2. Material Estimates for Rock Drain Construction

Facility Description Average Depth® Volume
(m) (m°)
Eagle Pup Clearllng and Stripping 0.3 27,000
Rockfill - 145,000
Platinum Gulch Clearing and Stripping 0.3 2,600
Rockfill - 25,000

Notes:
1. Average depth of stripping to remove organic soils from the footprint of the rock drains.

5.3. Stability Assessment

5.3.1. Design Criteria

Geotechnical design criteria selected for the Eagle Pup and Platinum Gulch WRSAs (Table
5-3) are generally based on those recommended by the Yukon Water Board (2009) and the
British Columbia Mine Waste Rock Pile Research Committee (1991). BGC recommends that
under static loading conditions a minimum factor of safety of 1.3 be applied to short term
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developments (e.g. during mine operations) and that a minimum factor of safety of 1.5 be
applied to the long term (e.g. post-closure) of the WRSAs. Under pseudo-static seismic
loading conditions BGC recommends that a minimum factor of safety of 1.1 be applied.
Based on an evaluation of appropriate seismic design criteria for the project site conducted
by BGC (2011b) the recommended seismic design event for the WRSAs is an earthquake
with a 1-in-475-year return period that generates a peak horizontal ground acceleration
(PGA) of 0.14 g.

Table 5-3. Recommended Geotechnical Design Criteria

Criteria Description
Static Factor of Safety — short term (mine operations) 1.3
Static Factor of Safety — long term (post-closure) 1.5
Pseudo-static Factor of Safety — short and long term 1.1
Design Earthquake Return Period 1-in-475-year event

5.3.2. Methodology

The stability of the Eagle Pup and Platinum Gulch WRSAs were assessed under static and
pseudo-static loading conditions using the two-dimensional, limit equilibrium software
package Slope/W (Geostudio, 2007, version 7.17). The minimum factor of safety was
estimated using the Morgenstern-Price method. For the pseudo-static assessment the
design horizontal ground acceleration was applied to the stability model following methods
suggested by Hynes-Griffin and Franklin (1984) where the horizontal seismic coefficient (k)
applied is equal to half the peak horizontal ground acceleration (PGA) for the design event
considered. Hynes-Griffin and Franklin concluded that earth dams and embankments should
not develop deformations greater than 1 m if this criterion is satisfied. This method assumes
liquefaction does not occur in either the foundation or the waste rock. Separate checks are
required to determine the liquefaction potential of these materials.

5.3.3. Material Properties

Material properties used in the stability assessments were based on the site investigation
results, laboratory testing, and experience with materials showing similar characteristics. A
summary of the relevant material properties is provided in Table 5-4.
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Table 5-4. Summary of Material Properties used in Stability Analyses

Effective Stress Parameters Total Stress Parameters
Material Type Unit Weight | Friction Angle Cohesion Friction Angle Cohesion
(kN/m?) © (kPa) © (kPa)
Waste Rock 19 Non-linear strength function’ Non-linear strength function’
Colluvium — ice-poor 18 34 0 30 0
Colluvium — ice-rich 18 30 0 30 0
Bedrock — completely weathered 20 35 50 35 50
Bedrock — Type 3 27 Hoek-Brown strength function? Hoek-Brown strength function®
Bedrock — Type 2 27 Hoek-Brown strength function? Hoek-Brown strength function®
Bedrock — Type 1 27 Hoek-Brown strength function® Hoek-Brown strength function®

Notes:
1. See Section 5.3.3.1.

2. See Section 5.3.3.4

Effective stress parameters have been used for analyses considering static loading
conditions and total stress parameters for pseudo-static loading conditions. It is noteworthy
that for the analyses it has been assumed that the waste rock is free draining and will not
develop excess pore pressures under seismic loading. Graphic logs of the different material
types encountered during the site investigation for selected areas of the Eagle Pup WRSA
are shown in cross-section on Drawing 5 and 6 and for the Platinum Gulch WRSA on
Drawing 7. These cross-sections have been used for subsequent stability analyses.

5.3.3.1. Waste Rock

The shear strength of the waste rock in both WRSAs was modeled using an empirical
approach suggested by Barton and Kjaernsli (1981) for rockfills. In this approach the internal
angle of friction is stress-dependent and can be estimated using the following equation:

¢' =R log () + ¢r 3]
where:

¢’ = internal angle of friction
¢, = the residual friction angle
a,’ = effective normal stress
R = equivalent roughness

S = equivalent strength

The equivalent strength, S, is a size dependent parameter that accounts for scale effects.
The equivalent roughness, R, is a parameter that is dependent on the shape and density of
the rockfill. Barton and Kjaernsli (1981) provide plots from which the equivalent roughness
and equivalent strength parameters can be estimated for a given material based on the
following:
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Uniaxial compressive strength (UCS)
Average (Ds) particle size

Degree of particle roundness
Porosity following compaction

Table 5-5 provides a summary of the parameters assumed for the waste rock. Note that in
Equation 3 the residual friction angle has been used in place of the basic friction angle (¢,)
originally suggested by Barton and Kjaernsli (1981). In subsequent applications of this
method it was noted that the residual friction angle (¢,) is more appropriate for conservative,
long-term design strengths (Barton, 2008). Therefore, given that the waste rock storage
areas will remain in perpetuity, the lower, more conservative residual friction angle was
considered more appropriate.

As outlined in Section 4.5, the average UCS of the intact rock for the metasedimentary and
intrusive rocks in the pit area is estimated to range from 80 to 135 MPa. Based on the waste
rock production schedule provided by Tetra Tech Wardrop the waste rock will primarily
consist of metasediments. Therefore, 80 MPa has been used to estimate the equivalent
rockfill strength values for stability assessments and design.

Also as outlined in Section 4.5, based on fracture spacing measured from geotechnical
drillholes completed in the open pit area, the D5, of the waste rock is estimated to range from
approximately 100 mm for the metasediments to 200 mm for the intrusives. For design
purposes the waste rock was assumed to have a Dsq of approximately 100 mm to reflect the
anticipated composition of the waste rock. The shape / texture of the waste rock has been
classified as “angular and rough”. This classification is based on site reconnaissance and is
consistent with the shape / texture of blasted rock.

Information provided by Tetra Tech Wardrop indicates the waste rock is estimated to have a
density of 1.94 tonnes / m* (loose) and the average intact waste is estimated to have a
specific gravity of 2.62 (T. Hantelmann, 2011, pers. comm.). Based on these values, the
waste rock is estimated to have a void ratio of 0.35 which is equivalent to a porosity of
approximately 26%. It is recognized that the porosity of the waste rock will vary spatially
throughout the WRSAs and will be dependent on multiple factors such as: the dump
construction method; the overlying thickness of waste rock; the grain size distribution of the
waste rock, the resistance of the materials to particle crushing; and the moisture content.
Therefore, a porosity of 30% was used in estimating the strength of the rock fill for stability
analyses and design, adding conservatism to account for potentially looser packing of the
waste rock than indicated by the density estimate.

Small scale direct shear testing has been completed on drill core samples as part of open pit
design studies (BGC, 2012b). Based on testing results from foliation surfaces a residual
friction angle of 31° has been selected for design.

The strength curves for the waste rock derived using the Barton and Kjaernsli (1981) method
are shown in Figure 5-1, along with strength curves suggested by Leps (1970) for “weak” and
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“average” compacted rockfill. Leps defined weak rockfill as having a UCS ranging from 3 to
17 MPa and average rockfill as having a UCS ranging from 17 to 69 MPa. In general, the
rockfill strength estimated with the Barton and Kjaernsli method is between the weak and
average rockfill strengths suggested by Leps. The rockfill strengths are considered
reasonable even though a much higher UCS of 80 MPa is being applied to the waste rock,
as the curves suggested by Leps are for compacted rockfill. Given that the waste rock in the
WRSAs will be placed in a relatively loose state its shear strength would be expected to be
less than that of a compacted rockfill with an equivalent UCS.

Table 5-5. Waste Rock Strength Parameters

Parameter Value Source
Dso 100 mm Estimated from fracture spacing measured geotechnical drillhole in the open pit
ucs 80 MPa Estimated from UCS and point load testing conducted by BGC (2012b)
R 4 Angular, rough rockfill with a porosity of 30%
S 20 MPa Based on a UCS of 80 MPa and a D5y of 100 mm
b, 31° Estimated from direct shear testing conducted by BGC (2012b)
60 :
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Figure 5-1. Waste Rock Non-linear Strength
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5.3.3.2. Colluvium

As part of the FS work that Knight Piesold completed in 1996 a multi-stage consolidated-
undrained (CU) triaxial test was conducted on a sample consisting of 45% gravel, 23% sand,
26% silt, and 6% clay. The sample was compacted to 95% Modified Proctor maximum dry
density at approximately the natural moisture content and then CU testing was completed
with confining stresses ranging from 250 to 1000 kPa. The results of the triaxial testing
indicated the following strength parameters:

o Effective stress parameters - ¢’ = 38° and ¢’ = 68 kPa.
e Total stress parameters - ¢ = 34° and ¢ = 38 kPa.

The grain size distribution of the sample tested closely approximates those of the colluvium
tested by BGC in the Eagle Pup WRSA. For design effective strength parameters of ¢’ = 34°
and ¢’ = 0 kPa and a total strength of ¢ = 30° and ¢ = 0 kPa were selected and are
considered to be conservative strength parameters for the ice-poor colluvium, based on the
limited testing results outlined above and BGC'’s engineering judgment.

As the ice-rich colluvium thaws it will generate water and will likely be less compact than the
ice-poor colluvium. Therefore, for short term loading scenarios a friction angle of 30° has
been applied to the this material for both effective and total strength analyses. The thin layer
of organic materials on the ground surface have not been incorporated into the stability
analysis models as it is assumed that they are not thick enough to control deep seated
failures. In addition, it is anticipated that these materials will be removed and stockpiled for
reclamation purposes.

5.3.3.3. Completely Weathered Bedrock

Based on visual classifications, field observations, and limited in-situ penetration testing the
completely weathered bedrock was assigned effective strength parameters of ¢’ = 35° and
¢’ = 50 kPa and a total strength of ¢ = 35° and ¢ = 50 kPa.

5.3.3.4. Bedrock

Data collected from geomechanical logging of drill core and field observations of the bedrock
has been used to classify the bedrock into three categories: Type 1, 2, and 3 (BGC, 2012c).
Type 3 bedrock is usually the first “rock-like” material underlying the overburden soil
materials, however, sharp contacts between overburden and Type 2 or Type 1 rock have
occasionally been observed. Type 3 rock is defined as being rock that is highly weathered or
less (i.e. W4 or better), and has intact strength greater than RO (i.e. minimum UCS strength 1
MPa). Type 2 rock is defined as rock with a Geological Strength Index (GSI, after Hoek and
Marinos, 2000) of 30 or greater, and core recovery during drilling of 50% or greater. Type 1
rock is defined as having a GSI exceeding 40.
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A rock mass strength envelope was developed for each bedrock category using the Hoek-
Brown criteria (Hoek et al., 2002). The parameters required for the Hoek-Brown criteria are
outlined below and provided in Table 5-6.

e Geological strength index (GSI) of the rock mass

¢ Unconfined Compressive Strength (UCS) of the intact rock

e Material constant (m;) of the intact rock

¢ An assumed rock mass disturbance factor (“D”) which downgrades the rock mass
strength based on the type of excavation method and stress relief.

The GSI is approximately equivalent to the Rock Mass Rating (Bieniawski, 1976) for values
of RMR7s greater than 18. The GSI was estimated for each bedrock category based on
median RMR7s parameters from geotechnical core logging conducted by BGC throughout the
project site.

Initial estimates of the intact rock strength were made by BGC during geotechnical core
logging of drillholes based on simple field tests and observations, following the International
Society of Rock Mechanics standard (ISRM, 1978). The strength grades were used to
estimate the UCS of the rock based on correlations available in literature (Brown, 1981).
Point load testing was also conducted on drill core samples to estimate the UCS of the intact
rock.

The Hoek-Brown material constant (m;) reflects the induration, grain or crystal interlocking,
and mineralogy of the intact rock sample. The material constant for the bedrock was
estimated to be 11 for the Type 1 rock, and 6 for the Type 2 and Type 3 rock.

The rock mass disturbance factor (“D”) is a subjective value representing the effects of
mining on the rock mass properties. Blast damage, stress relief, and mining induced
relaxation will dilate or “loosen” the fabric of the rock mass and may generate new fractures.
For design, BGC has assumed that the bedrock within the footprints of the WRSAs will not
be affected by blasting or other mine processes and thus a value of D = 0 has been applied
to the rock mass.

Table 5-6. Hoek-Brown Parameters for Bedrock

Unit Hoek-Brown Input Parameters® Hoek-Brown Strength Properties

GSI? ucs® m Mb s a
Type 1 Rock 51 54 11 1.912 0.0043 0.505
Type 2 Rock 36 33 0.610 0.0008 0.515
Type 3 Rock 28 25 0.459 0.0003 0.526

Notes:
1.  The Hoek-Brown failure criteria have been estimated using a disturbance factor ('D') of 0 for all units.
2. Median RMR7s parameters are used for each geotechnical unit.
3. UCS for Type 1 and Type 2 rocks are estimated from point load testing. UCS for Type 3 rock is estimated from

median strength grades.
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5.3.4. Pore Pressures and the Effects of Ground Thawing

As outlined in Section 4.4, it is assumed that the groundwater table forms a subdued replica
of the surface topography. For the stability analyses conducted the groundwater table was
generally modeled coincident with the original ground surface for each section to simulate
the potential effects of ponding where vertical seepage through the waste rock pile intersects
the natural ground. It has been assumed that the waste rock will be free draining and
perched water tables will not develop within the WRSAs.

Construction of the WRSAs will involve the placement of lifts of waste rock on potentially
frozen ground. Depending on the thickness, initial temperature, and timing of the lift
placement, the thermal regime of the initially frozen foundation may be altered, particularly if
the lift is placed during the summer. Thawing at a slow rate allows for generated water to
flow from the soil at the same rate as melting occurs and therefore it is unlikely that excess
pore pressures generated will be sustained. For faster thawing rates, excess pore pressures
may be generated which can reduce the effective shear strength of the foundation soils.

The magnitude of excess pore pressures generated due to thaw consolidation was estimated
by predicting the rate of thaw and comparing this rate to the estimated coefficient of
consolidation for the foundation soil. Assuming that the permafrost is at a temperature close
to melting (0°C) the transient thaw penetration can be estimated from the modified Stefan
equation (Nixon and McRoberts, 1973) as follows:

X = (Hm)". o 4]

where:

X = thaw penetration depth (m)

k, = unfrozen thermal conductivity (W/(m-°C)

Ts = applied constant surface temperature (°C)

L = volumetric latent heat of the soil (J/m°)

m = hydraulic mean radius (m)

t =time (s)
As Equation 1 shows, the rate of thaw penetration will decrease with increasing latent heat
(i.e. ice content). Assuming that the frozen soil has an average dry density of 1350 kg/m®
and an average water content of 40% the unfrozen thermal conductivity and the volumetric
latent heat can be estimated using methods described in Andersland and Ladanyi (2004) to
be 1.1 W(m-°C)) and 180.2 MJ/m®, respectively. Assuming that placing a lift of waste rock is
thermally equivalent to applying a constant surface temperature of +5°C (a conservative
assumption over the long-term considering that the project site is in a discontinuous
permafrost environment and, as such, the waste rock is expected to cool with time), the
estimated rate of thaw penetration is presented in Figure 5-2.
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Figure 5-2. Estimated Rate of Thaw Penetration

The thaw coefficient, a, can be determined from best-fit slope of the curve and indicates that

thaw will penetrate at an average rate of 1.4 m/year"? or 0.25 mm/s'2.

The thaw consolidation ratio, R, is a dimensionless parameter that provides a measure of the
relative rates of generation and expulsion of excess pore water and is expressed by the
following equation (Nixon and McRoberts, 1971):

a

2-/cy

R = [5]

where:

R = thaw consolidation coefficient

a = thaw coefficient (mm/s"?)

¢, = coefficient of consolidation (mm?/s)
Thaw consolidation tests have not been carried out on soil samples from the Eagle Gold
project site, but coefficients of consolidation have been reported to range from 10 (sandy
silts) to 0.01 mm?%s (clays) (Nixon and McRoberts, 1973). Conservatively assuming a
coefficient of consolidation of 1 mm?/s for the silt colluvium and substituting 0.25 mm/s"? for
a, gives a thaw consolidation coefficient R = 0.13.

For slope stability calculations, the thaw consolidation value R is equivalent to the more
commonly-used “pore pressure ratio” (R,). Therefore, slope stability analyses have been
carried out by applying a R, of 0.15 to the thawed soil.

0792-006 WRSA Geotechnical Design Report (FINAL)_20120223.docx Page 24

BGC ENGINEERING INC.



Victoria Gold Corporation, Eagle Gold Project Feasibility Study February 23, 2012
Geotechnical Assessment And Design Of The Waste Rock Storage Areas FINAL Project no. 0792-006

It is noted from Figure 5-2 that even after 25 years, the permafrost in the area of the ice-rich
lobate landform is not expected to fully melt, with only the upper 7 m or so of the permafrost
expected to thaw. This is based on the assumption that the waste rock will continue to be
thermally equivalent to applying a constant surface temperature of +5°C.

5.3.5. Cases Considered

As discussed in Section 4.3, frozen ground frequently containing excess ice was observed in
both the Eagle Pup and Platinum Gulch drainages. However, there were many areas
observed as either unfrozen or frozen but free of excess ice. Based on the thaw
consolidation analysis completed, excess pore pressures are expected to be generated in
areas of waste rock placement where the foundation contains excess ice. The distribution of
excess ice cannot be confidently determined with the data currently available. Therefore, for
the purposes of the stability analyses, two cases were considered:

1. No excess pore pressures are generated in the overburden.

2. Excess pore pressures are generated in the upper 3 m of the overburden throughout
the entire footprints of the WRSAs as a result of excess ice thawing from waste rock
placement.

Case 1 is considered appropriate for both short term (e.g. during mine operations) and long
term (e.g. post-closure) timeframes. Case 2 is only considered appropriate for short term
timeframes given that, in general, it is estimated that excess pore pressures generated as a
result of excess ice thawing from waste rock placement will have dispersed for the majority of
the areas covered with waste rock well before the end of the mine life. As noted earlier,
however, it may take longer for this to occur in areas such as the ice-rich lobate landform
where excess ice extends to a significant depth.

For each of these cases, scenarios were considered for slip surfaces initiating from the
upper, mid, and lower portion of the waste rock pile and exiting near the toe of the overall
WRSA. A scenario was also considered for a slip surface initiating along the crest or bench
of the lowest lift of both the Eagle Pup and Platinum Gulch WRSA. Applying Case 2 to
evaluations of the overall stability of the WRSAs is considered to be a conservative approach
given that excess ice is not observed throughout the WRSA footprints. However, the results
of these conservative assessments give an indication of the impact of excess ice and
highlight the need for additional subsurface investigations.

5.3.6. Results

Stability analyses were initially completed assuming that no excess pore pressures were
generated in the overburden. The results of these analyses are provided in Table 5-7. In
general, the factors of safety for the Eagle Pup WRSA range from 1.3 to 2.0 under static
loading conditions and from 1.2 to 1.6 under pseudo-static loading conditions. For analyses
completed for the Eagle Pup that included excess pore pressures in the foundation the
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factors of safety range from 1.2 to 1.8 under static loading conditions and from 1.1 to 1.5
under pseudo-static loading conditions.

For the Platinum Gulch WRSA factors of safety ranged from 1.1 to 1.5 under static loading
conditions and from 1.0 to 1.2 under pseudo-static loading conditions for analyses with no
excess pore pressures generated in the overburden. For analyses that included excess pore
pressures in the foundation the factors of safety range from 0.9 to 1.1 under static loading
conditions and is approximately 0.9 for pseudo-static loading conditions.

Images from the stability models showing the slip surfaces are included in Appendix B.

Table 5-7. Stability Analysis Results

Facility Failure Type Foundation Factor of Safety
Condition Static Pseudo-static
Eagle Pup Overall 2.0 1.6
Eagle Pup Mid slope No excess pore pressure 1.8 1.5
Eagle Pup Lower slope 1.5 14
Eagle Pup Lowest lift 1.3 1.2
Eagle Pup Overall 1.8 1.5
Eagle Pup Mid slope Excess pore pressure 1.7 1.4
Eagle Pup Lower slope 1.5 1.3
Eagle Pup Lowest lift 1.2 1.1
Platinum Gulch Overall 1.5 1.2
No excess pore pressure
Platinum Gulch Lowest lift 1.1 1.0
Platinum Gulch Overall 1.1 0.9
Excess pore pressure
Platinum Gulch Lower lift 0.9 0.9

Notes:

1. Factors of safety that do not meet those recommended in Table 5-3 are shown in italicized text.

5.3.7. Discussion

The stability analyses indicate that, in general, the proposed configuration for the Eagle Pup
WRSA meets the recommended factors of safety (Table 5-3) for both short term and long
term stability. One exception, however, was noted for a scenario where a slip surface
initiates along the crest or bench of the lowest lift. For this specific scenario the lowest lift
could become unstable if excess pore pressures are generated in the foundation. From
Drawing 8 it can be seen that frozen ground with excess ice was observed near the toe of
the WRSA. The excess ice in this area was estimated to make up 10-15% of the soil by
volume. Prior to placing waste rock in this area it will be necessary to remove this material
and replace it with coarse, durable waste rock or pre-load the material to allow the ice to
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thaw and the water generated to dissipate prior to constructing the full height of the lift. It will
also be necessary to prevent interim toes of the WRSA from being constructed out onto soil
that contains excess ice that could generate excess pore pressures as it thaws. Additional
investigations should be undertaken to delineate and characterize soils containing excess
ice, particularly in areas where final and interim toes of the WRSA may be located.

The stability analyses conducted indicate that the overall stability of the Platinum Gulch
WRSA meets the recommended factors of safety for the case where excess pore pressures
are not generated in the overburden. However, slip surfaces initiating along the crest of the
lowest lift and extending into the soils at the toe of that lift do not meet the recommended
factors of safety for this case. Therefore, it will be necessary to re-grade (flatten) or reduce
the height of the lowest lift to achieve an acceptable level of stability. In addition, any interim
toes or individual lifts which remain in place over the summer season may need to be re-
graded or stabilized with lower wrap-around lifts to achieve an acceptable level of stability.
This could possibly be included in the reclamation plan for the slopes, if the mine production
and dump construction sequencing will accommodate this.

The recommended factors of safety are not met for any of the scenarios considered in
Platinum Gulch when excess pore pressures are generated in the foundation. Based on the
information collected to date it appears to be unlikely that excess ice is pervasive throughout
Platinum Gulch. Applying excess pore pressures to evaluations of the overall stability of the
WRSAs is considered to be a conservative approach; however, as can be seen from
Drawing 8, additional data over the footprint of the WRSA is needed to confirm this
assumption. The results highlight the need for additional subsurface investigations to
delineate and characterize soils potentially containing excess ice throughout the footprint of
the WRSA. If excess ice is found to be pervasive in the Platinum Gulch WRSA then
foundation preparations and/or bottom up construction along with a re-design of the layout
may be required. If excess ice is only locally present and not pervasive then, depending on
where it is located (e.g. near the toes of individual lifts), procedures may need to be
implemented to allow the ice to thaw and the water generated to dissipate prior constructing
each lift of the WRSA. These procedures could include pre-loading select areas of the
WRSA, as discussed above, or flattening the face of the lowermost lifts.
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6.0 ADDITIONAL CONSIDERATIONS

6.1. Water Diversion and Management

Controlling surface runoff and groundwater is an important element in preventing pore
pressures from developing within waste rock storage areas and reducing the potential for
erosion of the waste rock, thus enhancing overall stability. In general, surface water runoff
can be controlled and infiltration can be minimized by expending relatively little effort during
mining operations. A water management plan is being developed by Knight Piesold for the
WRSAs as part of the FS and therefore will not be discussed in detail in this report.
However, the primary means of controlling runoff and infiltration to waste rock piles generally
include the following:

o Divert surface water flows away from the WRSAs, wherever possible and practical.

e Grading, crowning, or in-sloping the running surfaces of the operating lifts to divert
water away from areas of WRSAs which are important to their overall stability, such
as along the outer perimeters.

o Construct swales and/or ditches within the surface of the piles that tie into natural
drainage channels which will convey surface water away from the WRSA catchments.

o Preferentially grade all surfaces to avoid ponding.

Control of surface water runoff by these means is recommended and has been assumed in
determining the factors of safety presented above.

6.2. Material Placement and Sequencing

6.2.1. General Material Placement

Overburden and fill materials that are not required for reclamation and that are placed in the
WRSASs should be mixed with coarse, durable waste rock at a ratio such that the overall
strength of the mixture is dictated by the waste rock. A general rule-of-thumb to achieve this
is that mixtures should not exceed 20% overburden by volume. In addition, overburden spoil
materials should not be concentrated along the foundation or within the final side slopes of
the WRSAs. Caution should be taken to prevent large quantities of overburden from being
placed in any one area, as these materials will be less likely to drain when subsequent lifts
are placed and could generate localized excess pore pressures, which could contribute to
slope instability. In addition, if overburden is temporarily stockpiled on the WSRAs for later
use as reclamation cover then it should be placed away from the edge of the WRSAs so as
not to influence the stability of the waste rock piles.

In general, the waste rock from the open pit area is not anticipated to consist of materials that
are prone to weathering and/or degradation. However, if waste rock prone to weathering
and/or mechanical degradation is encountered it should be treated as overburden and
handled as outlined above.
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6.2.2. Seasonal Placement

Seasonal challenges should be anticipated during construction of the WRSAs due to the
presence of overburden containing excess ice. During the summer months, as the ground
thaws, instabilities may occur near the toes of the WRSAs if they are advanced over thawed
or thawing ground that contains excess ice. Seasonal dumping campaigns focusing on
advancing the WRSAs out onto native ground during the winter months and building on
existing waste rock lifts during the summer months could be considered to limit the
advancement of the WRSAs onto thawed or thawing ground.

6.2.3. Ice-rich Lobate Landform

As discussed in Section 4.1.2 a distinct lobate landform comprised of ice-rich colluvium with
frequent inclusions of massive ice was encountered in the Eagle Pup drainage (Drawing 4).
This ice-rich colluvium is approximately 1 ha in plan area and was encountered to the bottom
of borehole BH-BGC11-42 at 28.2 m bgs and to approximately 26.1 m bgs in BH-BGC11-63.
Due to the nature and extent of this landform BGC provided recommendations to Tetra Tech
Wardrop in an email dated December 13, 2011 summarizing a sequence of waste rock
placement that should be implemented so that the ice-rich lobe is buttressed with waste rock
prior to advancing the WRSA upslope above it. In the email provided to Tetra Tech Wardrop
it was recommended that this be achieved by first constructing a lift of waste rock
immediately below the ice-rich lobate landform. The purpose of this lift is to act as a platform
for subsequent lifts. Once this platform lift is established, the next lift of waste rock (i.e. the
buttressing lift) should be constructed in front of the ice-rich lobate landform such that it
extends out a sufficient distance (at least 135 m) from the native ground surface that the ice-
rich lobe is supported. The overall angle of the combined lifts at this stage of the WRSA
development should not exceed 3H:1V.

Following this initial waste placement sequencing, the WRSA can continue to be developed
upwards at an overall angle of 3H:1V. The buttress could also be out from the native ground
surface, in which case the buttress would need be widened by approximately 65 m for a total
width of at least 200 m. Once the buttress has been extended out to a width of at least 200
m from the native ground surface, the WRSA could be developed upwards at an overall
angle of about 2.5H:1V. The WRSA sequencing for the FS was provided by Tetra Tech
Wardrop to BGC on January 20, 2012. Our review of the sequencing indicates that the
above recommendations have been followed.

6.3. Foundation Preparation

Clearing and stripping of the organic soils will be required throughout the footprint of the rock
drains in both the Eagle Pup and Platinum Gulch WRSAs (Drawing 8). An average stripping
depth of 0.3 m has been assumed to remove the organic soils. In general, clearing and
stripping should be performed in as short a time as possible in advance of waste rock
placement to minimize the exposure period of the de-vegetated ground. This will limit the
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amount of erosion that occurs in these areas. The organic soils should be stockpiled for re-
use in reclamation work.

There are a number of ground-related challenges that may arise with any clearing and
stripping of the WRSAs and other earthworks completed in these areas. These include:

e Presence of discontinuous permafrost, including some areas with excess ground ice.

¢ Relatively short “traditional” (i.e. spring/summer/fall) construction season, with specific
challenges and limitations during other parts of the year (e.g. poor trafficability and
material workability on hillsides before mid-summer; and long, harsh winter).

o Presence of steep slopes and geological hazards.

Excavation of frozen ground, particularly ice rich permafrost, requires additional effort and
care. Well-bonded, ice-rich frozen ground will be difficult to excavate and may require
ripping. Further consideration needs to be given to the thaw behaviour of this material, and
allowances made for adequate drainage and associated erosion control, as well as additional
time and effort for the work. Exposure of ice-rich permafrost and the associated thaw can
result in wet, muddy, soft ground, and poor trafficability, along with local slumping and other
nuisance effects. Consideration should be given to completing the foundation preparation
and rock drain construction in the winter months to reduce the challenges outlined above.

Excavated frozen ground will generally be unsuitable for reuse without substantial effort to
thaw and drain, and may be suitable for reuse only for limited applications, depending on the
moisture and fines contents. It will be necessary to plan for temporary or permanent
stockpiling of the wasted ice-rich frozen soil. These materials will be unstable when thawed
and will not stand at steep angles or significant height, so a large footprint or containment
berm may be required to store relatively small volumes. The design of these stockpiles was
not included in BGC’s scope of work.
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7.0

CONCLUSIONS AND RECOMMENDATIONS

Key aspects of the geotechnical assessments of the Eagle Pup and Platinum Gulch WRSAs
and recommendations for subsequent levels of study are summarized below:

1.

Construction of the WRSAs will involve the placement of lifts of waste rock on
potentially frozen ground containing excess ice. Depending on the thickness, initial
temperature, and timing of the waste rock placement, the thermal regime of the
initially frozen foundation may be altered, particularly when a lift is placed during the
summer months. Depending on the rate of thaw and the ability of the soils to
dissipate the water generated, excess pore pressures could be generated reducing
the effective shear strength of the foundation soils. This can result in instabilities of
the WRSAs.

The stability analyses completed indicate that, in general, the Eagle Pup WRSA
meets the recommended factors of safety for the cases considered. The exception to
this is for the scenario where a slip surface initiates along the crest or bench of the
lowest lift. For this specific scenario the lowest lift is considered unstable if excess
pore pressures are generated in the foundation as a result of excess ice thawing from
waste rock placement. It is recommended that additional investigations need to be
undertaken to delineate and characterize soils containing excess ice in areas where
final and interim toes will be located. If it is determined that excess ice is pervasive
throughout these areas then mitigation will be required such as: excavating the ice-
rich material and replacing it with coarse, durable waste rock. Alternatively, the area
could be pre-loaded with waste rock to allow the ice time to thaw and the water
generated to dissipate prior to constructing the full height of the lift.

The stability analyses completed indicate that the overall stability of the Platinum
Gulch WRSA meets the recommended factors of safety as long as excess pore
pressures are not generated in the overburden. However, slip surfaces initiating
along the crest or bench of the lowest lift do not meet the recommended factors of
safety for this case. Therefore, it may be necessary to re-grade the lowest lift to
achieve an acceptable level of stability. In addition, any individual lifts (e.g. those
detached from other lifts) will also need to be re-graded in order to achieve an
acceptable level of stability. This could be implemented as part of the reclamation
plan for this area, which will require flatter slopes than the angle of repose slopes
which will be in place at the end of the waste placement.

The recommended factors of safety are not met for any of the scenarios considered
in Platinum Gulch when excess pore pressures are generated in the foundation.
Applying excess pore pressures to evaluations of the overall stability of the WRSA is
considered to be a conservative approach given that it is unlikely that excess ice is
pervasive throughout the footprint. However, the results of these evaluations
highlight the need for additional subsurface investigations. Therefore, it is
recommended that additional investigations be undertaken to delineate and
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characterize soils containing excess ice throughout the footprint of the WRSA. If
excess ice is found to be pervasive then mitigation measures will be required such
as: excavating the ice-rich material from areas critical for stability and replacing it with
coarse, durable waste rock; and/or utilizing bottom-up construction. If excess ice is
only locally present and not pervasive then, depending on where it is located (e.g.
near the toes of individual lifts), procedures may need to be implemented to allow the
ice time to thaw and the water generated to dissipate prior constructing each lift of the
WRSA. These procedures could include pre-loading select areas of the WRSA.

5. The pseudo-static seismic stability analyses completed assume that liquefaction does
not occur in either the foundation or the waste rock. The resistance of these
materials to liquefaction should be assessed at detailed design. This may require
additional site investigations including geophysics.

6. A distinct lobate landform comprised of ice-rich colluvium with frequent inclusions of
massive ice was encountered in the Eagle Pup. Due to the nature and extent of this
landform it is recommended that waste rock placement be sequenced in a manner
such that the ice-rich lobe is buttressed with waste rock prior to advancing the WRSA
upslope.

7. Construction of engineered rock drains in the valley bottoms of the Eagle Pup and
Platinum Gulch drainages is recommended to convey water flows through the
WRSAs and prevent a phreatic surface from developing within the waste rock piles.
The rock drains must maintain their flow capacity and cannot degrade over time.
Therefore, it is recommended that the rock drains be constructed out of non-metal
leaching, non-acid generating, clean, durable intrusive waste rock with a D5, of at
least 0.1 m and a maximum particle size of 1 m. Based on the waste rock production
schedule, intrusive waste rock may not be available early in the mine life in the
quantities required for the rock drain construction. Therefore, it may be necessary to
use metasedimentary rocks to construct the rock drains. It is BGC’s understanding
these may be sourced from a cut near the primary crusher. A review of subsurface
information available in this area indicates that suitable metasediments may be
present below a depth of about 10 to 15 m. However, these materials require further
evaluations to confirm their suitability for the rock drain. If the mine schedule requires
that these metasediments be incorporated into the rock drain it is recommended that
the susceptibility of these materials to mechanical degradation be evaluated to
determine if they are suitable construction materials.

8. It is also recommended that the particle size distribution of the various waste rock
sources be better defined to confirm assumptions regarding the proposed materials
for the rock drains. Maximizing block sizes by modifying blasting and excavation
techniques could significantly reduce the required size of the rock drains and thus
reduce construction costs.

9. Sediment control ponds are located in the Eagle Pup and Platinum Gulch drainages
downstream of the WRSAs. In the case of the Eagle Pup drainage the sediment
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control pond is located at the toe of the WRSA. It is recommended that the rock drain
be graded into the sediment control pond by extending it from the toe of the WRSA.

It is recommended that the details of this interaction be considered at the next stage
of design.
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8.0 CLOSURE

We trust the above satisfies your requirements at this time. Should you have any questions
or comments, please do not hesitate to contact us.

Yours sincerely,

BGC ENGINEERING INC.

per:

Brent McAfee, E.I.T. Warren Newcomen, M.S., P.Eng., P.E.
Geotechnical Engineer Senior Geotechnical Engineer
Reviewed by:

Thomas G. Harper, P.E
Senior Civil Engineer
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EXECUTIVE SUMMARY

NND EBA Land Protection Corp. (NELPCo) was requested by Strata Gold Corporation (SGC), a wholly
owned subsidiary of Victoria Gold Corporation to complete the design of the proposed Ice-Rich Overburden
Storage Area (IROSA) at their Eagle Gold Property located 85 km north of Mayo, Yukon. The proposed
IROSA is located approximately 2.0 km south of Eagle Gold Camp along Haggart Creek Road.

The proposed area has been previously developed for placer mining and was chosen based on the siting
and alignment selection criteria described in a 2013 report completed by BGC Engineering for SGC. The
existing area lies along the east valley wall within the Haggart Creek Valley, and is comprised of several
large mounded tailings piles that separate four large depressions from Haggart Creek. The design
considered tying five berms into the existing mounded tailings and till side-slopes to create four separate
storage areas. The berms will be constructed using coarse tailings material and a filter material on the
upstream slope in order to promote draining of excess pore water while containing the fine-grained ice-
rich overburden. The combined estimated storage capacity of the storage areas amounts to about 255,000
m3,

A geotechnical investigation was completed within the perimeter of the proposed IROSA to gather
geotechnical information on subsurface conditions to support the design process. Boreholes were
strategically located in ideal locations for storage area berms.

The following report presents the findings of the geotechnical investigation and the subsequent design of
the storage area berms. The design was undertaken with reference to Mined Rock and Overburden Piles
Investigation and Design Manual (1991) published by the British Columbia Mine Waste Rock Pile Research
Committee. The stability analysis yielded factors of safety that met or exceeded the minimum factors of
safety as per the Design Manual recommendations.

The upstream slope and downstream slope are designed at 2H:1V slopes. The berm is to be constructed
using coarse aggregate with trace fine-grained materials and a two mete thick filter material on the
upstream facing slope to limit infiltration of fine-grained particles into the berms. The foundation soils for
the berms should be scarified to promote good bonding of natural and fill material.

The management of surface water will impact the effectiveness of the storage area and the trafficability of
the overburden. The removal of fine-grained tailings from the upstream toe of the berms will promote
drainage into the underlying granular soils.

A quality assurance program should be established prior to beginning construction to ensure that
recommendations in this report are met.
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1.0 INTRODUCTION

NND EBA Land Protection Corp. (NELPCo) was requested by StrataGold Corporation (SGC), a wholly owned
subsidiary of Victoria Gold Corporation to complete storage area berm designs for the proposed ice-rich
overburden storage area (IROSA) at Eagle Gold property, Yukon.

The Eagle Gold property is located 85 km north northeast from the village of Mayo, Yukon. The proposed
gold mine received a Quartz Mining License for the Eagle Gold Project on September 20, 2013 authorizing
SGC to begin surface construction. SGC is now completing the necessary design work for waste and water
management as part of their application for a Water Use Licence. As part of their application for a water use
licence, SGC is required to provide a management plan for mine rock and overburden piles.

The following report details the berm designs for the proposed IROSA that will be used to store ice-rich
overburden that may be excavated during the construction of various mine-site facilities. Ice-rich
overburden or material is used to describe soils with “excess ice” that occupies a larger pore space in the
soil than water in an unfrozen state. When this ice thaws, the resulting water exceeds the water holding
capacity of the soil and excess water will be present. Frozen ground with excess ice, hereafter called “ice-
rich”, may become unstable upon thawing, and will therefore generally need to have specific material
management strategies, which includes for some of the more problematic ice-rich soils, excavation and
haulage to the IROSA.

1.1 IROSA Background

The area proposed for the IROSA is located 2 km south of the existing Eagle Gold Camp along Haggart Creek
Road. The site has been previously developed for placer mining and has no surface outlet, as evident in
Photograph 1.

Photograph 1
Aerial View of IROSA looking west (September, 2009)
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The design concept includes a multi-unit storage area design for the IROSA making use of the shape of
existing mounds and depressions and available placer tailing materials. The multi-unit storage area design
also allows for phased construction of the IROSA. Each storage area berm is to be designed to allow excess
water originating from melting ice-rich overburden to flow through the berm structures and exfiltrate into
the subsurface soils to the ground water table.

1.2 Scope of Services

NELPCo’s scope of services included the following:
= 2013 IROSA Geotechnical Investigation:
— Review of all available historical data for the area of interest;

— Drilling of seven boreholes using hollow stem augers to depths varying from 8 to 18 m to allow for
the collection of Standard Penetration Tests and soil samples at 1.5 m intervals;

— Installation of three monitoring wells (one nested) and two standpipe piezometers for monitoring
piezometric pressures and complete hydraulic conductivity testing; and

— Index soil testing.
= Geotechnical Design of IROSA Berms:

— Earthworks and stability models to maximize the proposed areas for the ice-rich overburden
storage taking into consideration the existing topography and surficial geology, construction
methods, available storage capacity, height, and stability of storage berms;

— Detailed design report including issued for construction (IFC) drawings and construction
specifications stamped and signed by an engineer licensed to practice in the Yukon.

NELPCo services completed during the geotechnical investigation and detailed design, are done in
accordance to the General Conditions attached in Appendix A.

2.0 DESIGN BASIS

2.1 Siting and Alignment Selection

The proposed location for the IROSA (Figure 1) was originally identified by SGC on the basis that there
would be minimal concerns for permafrost and thaw unstable foundation soils as the overburden materials
throughout the area consist of old placer workings that are disturbed down to the bedrock surface or
underlying dense silt/sand/gravel till.

Site selection was completed in three stages earlier this year (BGC 2013)! prior to the geotechnical
investigation. During the first stage of site selection, a total of 21 potential disposal areas were identified
around the general project area. Conceptual containment berms were sited, and associated storage

1 BGC Engineering Inc., “Eagle Gold Project Ice-Rich Materials Management Plan”, Draft Version 2013-01, April 2013
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volumes calculated. These 21 alternatives were then ranked according to storage ratio, calculated as the
ratio of storage quantity to berm fill quantity. This ratio is a simple first estimate of cost effectiveness. Nine
of the highest ranked alternatives were selected for further comparison.

The nine shortlisted alternatives were each rated according to 12 specific criteria in five broad categories:
resource conflicts, environmental considerations, social considerations, construction and design
considerations, and closure and post-closure considerations. The 12 criteria were assigned weights
according to assumed importance and scores assigned by consensus between BGC and SGC. The location at
Haggart Creek was selected as the primary location as a result of the site selection analysis.

BGC also developed a preliminary design for this location with the objective of ascertaining a possible
maximum storage capacity for the site. Since then, SGC and Merit Consultants International (MCI) have
completed additional detailed evaluation on:

= Test pit and borehole data;

= Material take-offs from facility design work from areas previously identified as having ice-rich
material; and

= Subsequent development of materials excavation and handling plans.

The above evaluation has identified approximately 195,000 m3 (up to 254,000 assuming 15% swell and
15% contingency) of ice-rich material requiring storage.

At the start of the field drilling program, representatives from both NELPCo and SGC completed a site
reconnaissance to identify proposed locations for storage area berms that would accommodate the use of
the surrounding placer tailings and meet the containment volume requirements.

2.2 Storage Area Berm Concept

The storage area berms are designed to be flow through structures that will allow for excess pore water
resulting in the thaw of ice-rich material to drain laterally and vertically into the surrounding subsurface
soils. The material used to construct the berms will be sourced from existing placer tailings available in the
vicinity of the proposed storage area.

The core of the berm will be constructed using course grained aggregate with the placement of a 75 mm
minus filter material on the upstream slope to prevent fine grain material from infiltrating into the berm,
but which will allow the drainage of water. Figure 2 presents a typical berm construction.

23 Consequence Classification of Storage Area Berm

Based on the following and according to the British Columbia Mined Rock and Overburden Piles
Investigation and Design Manual Interim Guidelines, 1991 (Design Manual), NELPCo has determined that
the consequence classification of the storage area berms would be Dump Stability Class II. A summary of
the rationale used for this classification is as follows:

= The purpose of the berms is to contain ice-rich overburden;
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= A failure of a storage area berm would result in organic and inorganic material slumping downgradient
with minimal to no impacts on natural watercourses;

= A failure is not anticipated to result in loss of human life or cause significant or permanent
environmental damage; and

= During the geotechnical investigation low blow counts in the underlying saturated sands and silts were
encountered during the completion of Standard Penetration Tests (SPTs). These materials are
considered potentially liquefiable and; therefore, robust stability analyses were completed
(Section 4.2).

24 Design and Construction Considerations

The storage areas will be constructed upon receipt of a Water Use License and approval of the design under
the Quartz Mining Act and the seasonal weather allows access to the construction materials. This is
anticipated to be as early as spring 2014.

The storage area berms will be constructed with materials available from surrounding placer tailings.
Additional sorting of the two recommended material types may be required as the actual volumes of
available materials has not been determined, although based on visual observations of the area, the
required fill material is likely readily available in the immediate area. It is expected that all construction
materials will be sourced from the placer tailings.

3.0 GEOTECHNICAL INVESTIGATION

3.1 General

A geotechnical investigation was completed to provide support for NELPCo’s detailed design for five
proposed storage berms. NELPCo’s representatives Kisa Elmer, EIT, and Chad Cowan, P.Eng, and Midnight
Sun Drilling Company Ltd. (MSDL) representative, Ryan Babala mobilized to site on September 18, 2013.
Stephen Wilbur, and Mike Gunn, from SGC were onsite to provide a site orientation and review the
objectives for the geotechnical investigation.

Seven boreholes were advanced within the proposed IROSA using MSDL’s M4 auger drill. The locations of
boreholes completed during the geotechnical investigation are included on Figure 1 and the borehole logs
and index test results are included in Appendix B. UTM locations were taken using a hand held GPS and
elevations have been inferred from topographic survey data provided by SGC. Table 1 (attached)
summarizes the boreholes completed and instrumentation installed. Two inch slotted PVC wells have been
installed at MWO01, MW02, and MW03 with a nested one inch slotted PVC standpipe was installed within
MWO02. One inch slotted PVC stand pipe piezometers were installed into BHO1 to BH04.

3.2 Methodology

Samples were collected for visual classification and in situ density testing using standard penetration
testing (SPT) with a 50 mm split spoon. NELPCo used the Modified Unified Soils Classification System
(MUSCS) for characterizing soils. A copy of this system is included in Appendix B. Soil index testing was

oA
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completed on select soil samples to confirm field classifications. All testing completed adheres to the
American Society for Testing and Materials Standards.

3.3 Surficial Conditions

The site for the proposed IROSA mainly consists of four depressions situated between mounded sand and
gravel tailings produced by historical placer mining activities and eastern till cliffs. The tailings are sparsely
to non-vegetated, with higher densities of brush occurring within low lying areas. An overgrown road that
traverses east and uphill from the till cliffs connects with tailings at the southern end of the storage area at
a location near BHO2. A portion of the road includes a ditch that diverts mountainside surface runoff away
from the placer tailings area.

Four ponds have formed at the base of the depressions and east of the mounded tailings deposits. These
ponds are leaky-confined by fine grained sediments and are perched above the local groundwater table.

Surface water runoff drains into the depressions from three main sources: upslope road-side ditching along
Haggart Creek Road and two sources of surface water runoff from the eastern slope. Surface water runoff
overflows from each depression within the valley and drains from north to south to the southernmost
pond, where it exfiltrates to subsurface soils. At the time of the drilling and site work, there was no active
outlet from the confined valley.

3.4 Subsurface Conditions

3.4.1 Soil Stratigraphy

The soils encountered beneath the tailings included disturbed alluvial and fluvial sands and gravels
overlying silt till and weathered bedrock. The soil stratum encountered in each borehole is described in the
borehole logs attached in Appendix B.

The in situ subsurface soil densities varied from very loose to compact sands, compact clay, and very dense
to hard till and weathered bedrock. SPTs could not be completed in strata or tailings that contained high
percentage of cobbles and boulders.

3.4.2 Groundwater

Groundwater was encountered in all but one MWO03. Below the perched tailings ponds, ground water was
encountered at roughly the same elevation as Haggart Creek. Initial water level readings were taken during
the geotechnical investigation and are included in Table 1 (attached). At the time of the investigation,
measured ground water elevations varied from 736.2 m in BHO4 to 744.0 m in BHO2.

Hydraulic conductivity testing (slug test) was completed within the two inch slotted PVC monitoring well
MWO02 that has a 1.5 m well screen from 7.6 to 9.1 m in depth within an unconfined sand aquifer
approximately 7.3 m in thickness.

NELPCo analyzed slug test results from MWO02 using the Hvorslev (1951) and Bouwer & Rice (1976)
analysis methods implemented in the AquiferTest™ (ver. 2011.1) software. The geometric mean of the
Hvorslev and Bouwer & Rice analysis results was used to estimate the hydraulic conductivity of the aquifer
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encountered by MWO02. The estimated hydraulic conductivity of the gravelly, silty sand aquifer encountered
by MWO02 was 9.76 x 106 m/s. The hydraulic conductivity testing results and plots are attached in
Appendix C.

3.4.3 Permafrost

The site is located in a zone of discontinuous permafrost; however, no permafrost was encountered during
the geotechnical investigation and based on subsurface investigations completed in placer tailings material
throughout the area (BGC 2013), permafrost is not expected to occur anywhere in the historic placer
tailings.

3.4.4 Bedrock

Bedrock in the area has been characterized as zones of metasediments (interbedded quartzites and
phyllites) and granodiorite. The drill equipment used for this geotechnical investigation was able to drill
into weathered bedrock, but unable to penetrate into competent bedrock. A rough comparison using
topographic maps provided by SGC and borehole locations indicates that bedrock is highest at MW03 and
decreases gradually to the south dipping towards the east.

4.0 BERM DESIGN

4.1 Layout and Geometry

NELPCo has completed the design of five berms that will form four storage areas within the IROSA. The
crests of the berms will vary from five to eight metres in height with an upstream and downstream slope of
2H:1V. The berms will tie into the contours of the mounded tailings piles at elevations ranging from
750 to 758 m. The crest width may range between four and six meters as required for accessibility. Table 2
lists the volumes for estimated storage capacity and required coarse aggregate and filter material assuming
a six meter crest for each berm.

Table 2. Estimated Storage Capacity and Volume of Berm Material

Storage Area Overburden (m°)
1 37,000
2 73,000
3 45,000
4 100,000
Total 255,000
Berm Coarse Material (m®) Fine Material (m°)
A 4,700 450
B 11,000 1,150
C 5,400 850
D 2,600 400
E 1,400 300
Total 25,100 3,150
‘A
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Granular pads had been constructed to provide access for drill equipment at BH01, BH02, and BH03. The
design has been completed assuming that these pads will be either incorporated or removed depending on
the soil suitability.

4.2 Stability Evaluation

4.2.1 Methodology

Limit equilibrium analyses were conducted to determine the factors of safety against slope failure both
during construction and mine operation. All analysis was completed using the commercially available,
two-dimensional software SLOPE/W (Geo-Slope International Ltd., Version 7.19). The process follows the
following methodology:

= Aslip mechanism is assumed;
* The shear resistance required to equilibrate the assumed slip mechanism is calculated using statics;

= The calculated shear resistance required for equilibrium is compared with the available shear strength
in terms of a factor of safety; and

= The slip mechanism with the lowest factor of safety is determined through iteration.

Earthquake loading is modeled using a pseudostatic peak horizontal ground acceleration taken from the
2010 National Building Code Seismic Hazard calculation. The stability analysis was competed using cross
sections through the deepest section of the berms.

4.2.2 Design Criteria

The Design Manual (1991) referenced above in Section 2.3, presents interim guidelines regarding
minimum factors of safety which should be adhered to in mine waste pile design. NELPCo has conducted
the design of these berms according to the factors of safety that are presented in Table 3. These guidelines
have been chosen from presented ranges of values using past experience and the existing site conditions
and material properties determined through site investigation and laboratory testing.

Table 3: Minimum Factor of Safety

Condition Minimum Factor of Safety
Static 1.3
Psuedostatic 1.0

The Design Manual recommends that seismic stability be evaluated using horizontal pseudostatic peak
ground accelerations (PGA) that correspond to a 10% probability of exceedance in 50 years. Therefore, the
seismic stability evaluation should use a PGA that corresponds to a 1 in 500-year seismic event. The PGA
used in this analysis is 0.139 g based on regional seismic data obtained from National Building Code of
Canada 2010.
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4.2.3 Material Properties

The foundation for the berms in question is composed of a variety of materials ranging from loose to
compact sand and clay tailings all underlain by weathered bedrock. The N0y values are calculated using
blow counts collected during SPT testing and provide an indication of material densities. Angles of internal
friction indicate the materials ability to withstand shear stresses. Angles were inferred using empirical
relationships between N and the internal angle of friction. Material properties including No) values,
angle of internal friction, and bulk unit weight are provided in Table 4.

Table 4. Material Properties

Angle of Internal | Bulk Unit Weight c ;
ohesion (kPa
N(60) Friction (kN/m*) (kPa)
Very Loose Sand <5 25 18.1 0
Loose Sand 5to 10 30 18.1 0
Found:“"” Compact Sand 10 to 20 36 181 0
an —
Overburden Clay Tailings 13 30 20 0
Weathered Bedrock >50 45 23 0
Overburden - 2 15.7 0
. Coarse Aggregate - 36 17.1 0
Berm Material - -
Filter Material - 36 225 0

At this time, the overall ice content of the overburden material to be placed within the storage area cannot
be known; therefore, high ice content has been assumed giving low strength parameters. Specifications for
filter material and coarse aggregate are provided in Section 5.1.

4.2.4 Pore Water Conditions

4.2.4.1 Foundation

NELPCo has evaluated the storage area berms assuming that SGC will scrape the surface of the natural
material and relocate as much of fine grained silt lining within the foot print of the berms as possible to
enhance the effective draining of excess pore water created by thawing ice-rich overburden. Existing
groundwater level readings taken during the geotechnical investigation were used in assigning piezometric
and pore water conditions for the stability analyses.

4.2.4.2 Overburden Material

The overburden materials to be placed within the dump are considered to be ice-rich. As the overburden
thaws the material may experience excess pore water pressure in certain regions of the pile. For design
purposes, it is conservatively assumed that phreatic surface will develop near the surface of the
overburden material, extending to the inner side of the filter material where it drops off to the existing
groundwater table in the foundation material. Analysis has also considered the potential of the existing
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groundwater table within the foundation material rising to the base of the berm, although this scenario is
considered unlikely.

4.3 Stability Analysis

Three failure modes were considered in the stability analysis: shallow seated, deep seated, and
psuedostatic failures. NELPCo found that a shallow failure is the most probable type of failure on the
downstream and upstream faces. These failures would only occur on the berm face extending marginally
from the berm base and are not considered to be critical to the stability of the design provided the slumps
are repaired promptly. Stability was checked for both empty and full capacity storage areas.

NELPCo considers the deep seated failures to be of greater concern; therefore, a deep seated critical slip
surface would involve a larger portion of the berm core and have a larger impact on the berm stability,
possibly resulting in some flowage of the thawing ice-rich material to the next downgradient storage area,
and in the case of the last berm, towards Haggart Creek. While a deep seated failure is not likely, this
condition was considered in the stability analysis. Figure 2 presents a typical cross section of the storage
area berms, including typical shallow and deep seated slip surfaces.

Stability analysis was completed for each berm and the resulting factors of safety are summarized in
Table 5. In general, all berms met or exceeded the minimum factor of safety recommended by the Design
Manual.

Table 5: Summary of Factor of Safety

] Failure Type and Corresponding FOS
Berm Scenario i
Shallow Deep Seated Pseudostatic

Downstream 1.4 1.5 1.1

A Upstream 1.5 1.5 1.2
Overburden Placed 1.4 15 1.1
Downstream 1.5 1.7 1.1

B Upstream 1.6 1.6 1.2
Overburden Placed 15 1.7 11
Downstream 15 1.7 1.1

C Upstream 1.5 1.6 1.1
Overburden Placed 15 1.6 11
Downstream 1.6 1.6 1.1

D Upstream 1.5 1.6 1.1
Overburden Placed 15 1.8 1.1
Downstream 1.6 1.9 1.2

E Upstream 1.3 1.9 1.2
Overburden Placed 1.6 1.9 1.2
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4.3.1 Static Case — Empty Storage Area

This scenario presumes the possibility of a storage area berm built and the storage area left empty for an
undetermined duration of time. Each analysis resulted in factors of safety exceeding the minimum factor of
safety of 1.3. Shallow failures occurred on the upstream and downstream facing slopes with a factor of
safety ranging from 1.3 to 1.6.

4.3.2 Static Case - Full Capacity

A static analysis was completed for the storage area at full capacity. The overburden was assumed to be
thawed and fully saturated. This condition is considered unlikely to develop provided the excess pore
water is able to drain through the flow through berm.

Shallow failures on the downstream face of the berms had factors of safety ranging from 1.4 to 1.6, with the
analyzed cases exceeding the minimum of 1.3. As in Section 4.3.1, these shallow failures are not expected to
impact the stability of the berm if they are repaired promptly. A critical slip surface was analyzed that
would impact the ability of the berm to retain overburden material. Deep seated failures exceeded the
minimum recommended factor of safety, ranging from 1.5 to 1.9.

Saturation of the overburden material would be considered unlikely if the fine grained material lining the
existing berm area was removed prior to storing ice-rich material and surface water runoff is managed
appropriately. If those conditions are met, the factor of safety of the berms will to increase.

4.3.3 Pseudostatic Analysis

A pseusdostatic analysis was conducted for the full capacity case as well as for the empty storage area case.
A PGA of 0.139 g, estimated using the National Building Code of Canada, 2010 was inputted into the
stability model. The deep seated failures yielded factors of safety ranging from 1.1 to 1.2. The psuedostatic
analysis has been characterized as conservative in its approach by the Design Manual. Therefore, the
minimum FOS of 1.0 is acceptable for the purpose of this analysis.

The analysis assumed the phreatic surface has developed within the ice-rich overburden that extends into
the storage berm. This assumption resulted in a conservative factor of safety.

A seismic movement analysis was completed on berm C (the tallest berm proposed) using two methods
recommended in Appendix E of the British Columbian Guidelines for Legislated Landslide Assessments.
The results of the movement analysis indicate that the berms will not experience a slope displacement
greater than 150 mm. This movement is considered acceptable since the berms are earth structures and
are able to accommodate such deformations and still perform their intended design function.

4.3.4 Discussion

The build-up of pore water pressures within the berm will negatively impact stability. Ensuring that the
foundation area for each berm is adequately scarified to encourage exfiltration of melt water from thawing
ice-rich material is critical to the overall stability of the storage area. To ensure that water adequately
drains through the storage berm, it is also crucial to ensure that coarse grained aggregate is used for its
construction.
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Surface water runoff may be intercepted and diverted to reduce runoff into the storage areas and avoid
standing water and the creation of trafficability concerns. Methods of managing surface water and run-off
from upgradient areas are further discussed in Section 5.3.

5.0 CONSTRUCTION PLAN

5.1 Materials

Samples were taken from coarse and fine sections of the tailings material borrow source for grain size
distribution testing. Coarse aggregate was sourced from Location 1, and filter material was sourced from
Location 2 shown on Figure 1. The resulting distribution curves are included in Appendix D.

5.1.1 Coarse Aggregate Berm

NELPCo has assumed that the bulk of the berms will be constructed with 25 to 200 mm diameter material
with little to no fine grained gravel. To facilitate proper drainage and avoid the build-up of pore water
pressure in the berm, the material should contain less than 5% of 25 mm minus material. One method of
ensuring a low percentage of fine grained material is to screen the borrow source prior to placement.

Coarse aggregate may be placed in lifts up to 1.5 m thick depending on the maximum size of the rock used.
Track packing with heavy construction equipment evenly over each lift will provide sufficient compaction
of the material. It should be noted that the material placement should be done in a manner that does not
segregate or nest coarse material.

5.1.2 Filter Material

The filter material used on the upstream facing slope should meet the following grain-size specifications:

Table 6: Gradation of 75 mm Filter Material

Sieve Size (mm) % Passing by Mass

75 100
25 80-100

125 65-100
5 45-80

0.825 15-45

0.425 10-35

0.16 5-23

0.08 0-15

A grain size distribution analysis was completed on 75 mm minus tailings. The grain size distribution test
result confirms that the filter material meets specifications. The filter material should be placed in lifts no
thicker than 300 mm and should be nominally compacted, or track packed, to favour permeability over
compaction.
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5.2 Foundation Preparation

NELPCo recommends relocating as much the silt and clay tailings as reasonably possible along the
upstream toe of each storage area berm to allow for increased infiltration of excess pore water into the
subsurface ground water. The material is assumed to stay within the perimeter of the IROSA. Excavation
areas and volumes are detailed on Figure 2. The existing soil within the footprint of the storage area berm
should be scarified to enhance bonding between the natural soils and fill. The berm should be keyed into
the side slopes, where feasible, by at least a meter to create interlocking of the fill and side slopes.

Sections of the underlying soils have been characterized as loose granular sands. It is estimated that some
consolidation of the underlying soils will occur during the construction phase.

5.3 Surface Water Management

Management of eastern slope runoff above the storage area is important in minimizing the potential for the
collection of an excessive volume of surface water in each storage area, which could affect berm stability
and/or trafficability of the storage area. A drainage ditch was observed on the upslope side of the
abandoned access road that traversed above the eastern till cliffs and is shown on Figure 1. The existing
portion of the ditch should be cleared and re-graded to allow for positive drainage along the abandoned
access road. If required to reduce surface runoff from draining into the storage areas, the ditch could be
extended northward from the abandoned access road to increase its catchment where practical. The
Haggart Creek Road ditch was re-routed in fall 2013 after the site investigation work, and now directs
drainage away from the most northern storage area.

Surface water runoff within the storage area is also important to the performance of the IROSA. Perched
ground water lenses may develop in the overburden if surface water becomes trapped in depressions and
could result in soft surfaces and reduced trafficability. Where practical, SGC should grade the overburden
material to promote positive drainage towards the berms and side slopes of each storage area.

5.4 Quality Assurance

A construction quality assurance plan should be developed to ensure that the parameters used during the
design process are achieved. Elements to consider include:

= Monitoring of fill material particle size distribution and placement;
= Photographs of the construction process at each stage of construction; and

= Preparation of construction record drawings signed and sealed by a professional engineer registered
in the Yukon.

Detailed specifications and quality control measures will be part of the preparation of Issued for
Construction Design drawings.
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6.0 MONITORING REQUIREMENTS

For a Class II dump, the guidelines specify visual monitoring with basic instrumentation. Visual inspections
should be completed periodically (e.g., based on specific weather conditions and IROSA activity) to check
for signs of instability including tension cracking, surficial sloughing, bulging, or seepage zones along the
downstream face of the berm.

Prior to construction, water levels in the existing piezometers/wells should be read a sufficient number of
times to establish baseline ground water table conditions. Once construction begins, instrumentation
should be monitored regularly to inform the construction process until the berm construction is completed.

A benchmark should be established and survey pins should be installed along the crests of each berm.
These pins should be surveyed twice a year, once in spring and once in fall, to monitor settlements and
lateral movements of the berms. The frequency of surveying should increase if evidence of movement or
instability is observed, or be discontinued once the downgradient storage area is filled to the berm location.

7.0 CONCEPTUAL ABANDONMENT AND RESTORATION

SGC may desire to use some of the overburden material for mine reclamation. This will be described in the
preliminary decommissioning and reclamation plan to be completed by SGC as required by the Quartz
Mining and Yukon Waters Acts. The overburden not used for reclamation of mine site facilities that remain
within the storage areas after mine closure should be graded to promote positive drainage, and re-seeded
to promote regrowth. A detailed reclamation plan is not included in NELPCo’s scope of work but can be
developed at SGC’s request.

8.0 LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of SGC and their agents NND EBA Land Protection
Corp., does not accept any responsibility for the accuracy of any of the data, the analysis, or the
recommendations contained or referenced in the report when the report is used or relied upon by any
Party other than SGC, or for any Project other than the proposed development at the subject site. Any such
unauthorized use of this report is at the sole risk of the user. Use of this report is subject to the terms and
conditions stated in NELPCo’s Services Agreement. NELPCo’s General Conditions are provided in
Appendix A of this report.
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9.0 CLOSURE

We trust this report meets your present requirements. If you have any questions or comments, please

contact the undersigned.

Respectfully submitted,
NND EBA Land Protection Corp.

Prepared by:

Kisa Elmer, B. Eng., EIT
Geotechnical Engineer, Arctic Group
Direct Line: 867.668.9232
kelmer@eba.ca

Reviewed by:
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Chad Cowan, P.Eng.

Project Director - Yukon, Arctic Region
Direct Line: 867.668.9214
ccowan@eba.ca
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Table 1: Eagle Gold Property IROSA 2013 Geotechnical Investigation Summary

VICTORIA GOLD ICE RICH OVERBURDEN DUMP GEOTECHNICAL INVESTIGATION - EAGLE GOLD PROPERTY
EBA FILE: W14103150-02 | DECEMBER 2013 | ISSUED FOR USE

Borehole Date Location (UTM) Completion Depth to Inferred . - Instrumentation | PVC stick | Monument | Top of Screen Bottom of Water Level Reading
ft Bedrock Brief Soil Lithology .
ID Completed Depth (m) Bedrock (m) . Installed up (m) stick up (m) (m bgs) Well (m bgs) Water
Nothing | Easting |Elevation Elevation Date GW (m bgs) i
Elevation
Tailings (0-4.9 m), Clay [Tailings
. pond](4.9 m - 7.6 m), Sand (7.6 o can.
MWO01 19-Sep-13 7098661 458296 746 10.7 35 10.6 735.3 m - 9.3 m), Silt [Till}(9.3 m - 10.6 Monitoring Well 0.7 0.88 7.71 9.21 22-Sep-13 6.14 739.86
m), Bedrock (10.6 m)
Tailings (0-3 m), Sand [Till][(3 m -
BHO1 19-Sep-13 7098615 458364 746 9.6 31 7.6 736.4 7.6 m), Weathered Bedrock (7.6 Standpipe 0.9 1 7.85 9.35 22-Sep-13 7.30 738.70
m)
can. i i Tailings (0 - 9.1 m), Sand (9.1 m| Monitoring Well 0.77 0.96 7.83 9.33 22-Sep-13 8.10 743.90
MWO2 | 20-Sep-13 | 7098938 | 458334 752 116 38 -11.6 m) Standpipe 0.77 0.96 10.17 1167 22-Sep-13 8.10 743.90
can. ) ) Tailings (0 - 13.7 m), Sand (13.7 . can.
BHO2 20-Sep-13 7098925 458410 751 16.2 53 m - 16.2 m). Till (16.2 m) Standpipe 0.84 0.97 13.83 15.33 22-Sep-13 7.00 744.00
Tailings (0-6.1 m), Silt [Till](6.1
BHO3 21-Sep-13 7099029 458299 749 11.6 38 9 740 m - 9.4 m), Weathered Bedrock Standpipe 0.78 0.95 10.00 11.5 22-Sep-13 5.35 743.65
(9.4 m -11.6 m)
Tailings (0 m - 1.5 m), Silt and
BHO4 21-Sep-13 7099158 458400 740 7.9 26 7.7 732 Sand (1.5 m - 7.7 m), Weathered Standpipe 0.86 0.95 4.44 5.94 22-Sep-13 3.84 736.16
Bedrock (7.7 m - 7.9 m)
Tailings [Boulders and cobbles]
MWO03 22-Sep-13 7099189 458293 756 6.5 21 6.1 750 (0 - 6.1 m), Weathered Till or Monitoring Well 0.76 0.9 4.75 6.2 22-Sep-13 - -
Bedrock (6.1 - 6.5 m)
Total 74.1
Feet 243

Table 1 Geotech Investigation Summary
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FIGURES

Figure | Site Plan Showing Proposed Storage Berm Locations
Figure 2 Typical Berm Cross-section

Figure 3 Cross-sections A — E

Figure 4 Cross-sections F — |
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GENERAL CONDITIONS

GEOTECHNICAL REPORT

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This geotechnical report pertains to a specific site, a specific
development and a specific scope of work. It is not applicable to
any other sites nor should it be relied upon for types of development
other than that to which it refers. Any variation from the site or
development would necessitate a supplementary geotechnical
assessment.

This report and the recommendations contained in it are intended
for the sole use of EBA's Client. EBA does not accept any
responsibility for the accuracy of any of the data, the analyses or
the recommendations contained or referenced in the report when
the report is used or relied upon by any party other than EBA'’s
Client unless otherwise authorized in writing by EBA. Any
unauthorized use of the report is at the sole risk of the user.

This report is subject to copyright and shall not be reproduced either
wholly or in part without the prior, written permission of EBA.
Additional copies of the report, if required, may be obtained upon
request.

2.0 ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy versions of
reports, drawings and other project-related documents and
deliverables (collectively termed EBA's instruments of professional
service), only the signed and/or sealed versions shall be considered
final and legally binding. The original signed and/or sealed version
archived by EBA shall be deemed to be the original for the Project.

Both electronic file and hard copy versions of EBA’s instruments of
professional service shall not, under any circumstances, no matter
who owns or uses them, be altered by any party except EBA.
EBA'’s instruments of professional service will be used only and
exactly as submitted by EBA.

Electronic files submitted by EBA have been prepared and
submitted using specific software and hardware systems. EBA
makes no representation about the compatibility of these files with
the Client’s current or future software and hardware systems.

3.0 ENVIRONMENTAL AND REGULATORY ISSUES

Unless stipulated in the report, EBA has not been retained to
investigate, address or consider and has not investigated,
addressed or considered any environmental or regulatory issues
associated with development on the subject site.

General Conditions - Geotechnical.doc
CONSULTING ENGINEERS & SCIENTISTS = www.eba.ca

4.0 NATURE AND EXACTNESS OF SOIL AND
ROCK DESCRIPTIONS

Classification and identification of soils and rocks are based upon
commonly accepted systems and methods employed in
professional geotechnical practice. This report contains
descriptions of the systems and methods used. Where deviations
from the system or method prevail, they are specifically mentioned.

Classification and identification of geological units are judgmental in
nature as to both type and condition. EBA does not warrant
conditions represented herein as exact, but infers accuracy only to
the extent that is common in practice.

Where subsurface conditions encountered during development are
different from those described in this report, qualified geotechnical
personnel should revisit the site and review recommendations in
light of the actual conditions encountered.

5.0 LOGS OF TESTHOLES

The testhole logs are a compilation of conditions and classification
of soils and rocks as obtained from field observations and
laboratory testing of selected samples. Soil and rock zones have
been interpreted. Change from one geological zone to the other,
indicated on the logs as a distinct line, can be, in fact, transitional.
The extent of transition is interpretive. Any circumstance which
requires precise definition of soil or rock zone transition elevations
may require further investigation and review.

6.0 STRATIGRAPHIC AND GEOLOGICAL INFORMATION

The stratigraphic and geological information indicated on drawings
contained in this report are inferred from logs of test holes and/or
soil/rock exposures. Stratigraphy is known only at the locations of
the test hole or exposure. Actual geology and stratigraphy between
test holes and/or exposures may vary from that shown on these
drawings. Natural variations in geological conditions are inherent
and are a function of the historic environment. EBA does not
represent the conditions illustrated as exact but recognizes that
variations will exist. Where knowledge of more precise locations of
geological units is necessary, additional investigation and review
may be necessary.

EBA, A TETRA TECH COMPANY



GENERAL CONDITIONS
GEOTECHNICAL REPORT

7.0 PROTECTION OF EXPOSED GROUND

Excavation and construction operations expose geological materials
to climatic elements (freeze/thaw, wet/dry) and/or mechanical
disturbance which can cause severe deterioration. Unless
otherwise specifically indicated in this report, the walls and floors of
excavations must be protected from the elements, particularly
moisture, desiccation, frost action and construction traffic.

8.0 SUPPORT OF ADJACENT GROUND AND
STRUCTURES

Unless otherwise specifically advised, support of ground and
structures adjacent to the anticipated construction and preservation
of adjacent ground and structures from the adverse impact of
construction activity is required.

9.0 INFLUENCE OF CONSTRUCTION ACTIVITY

There is a direct correlation between construction activity and
structural performance of adjacent buildings and other installations.
The influence of all anticipated construction activities should be
considered by the contractor, owner, architect and prime engineer
in consultation with a geotechnical engineer when the final design
and construction techniques are known.

10.0 OBSERVATIONS DURING CONSTRUCTION

Because of the nature of geological deposits, the judgmental nature
of geotechnical engineering, as well as the potential of adverse
circumstances arising from construction activity, observations
during site preparation, excavation and construction should be
carried out by a geotechnical engineer. These observations may
then serve as the basis for confirmation and/or alteration of
geotechnical recommendations or design guidelines presented
herein.

General Conditions - Geotechnical.doc
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11.0 DRAINAGE SYSTEMS

Where temporary or permanent drainage systems are installed
within or around a structure, the systems which will be installed
must protect the structure from loss of ground due to internal
erosion and must be designed so as to assure continued
performance of the drains. Specific design detail of such systems
should be developed or reviewed by the geotechnical engineer.
Unless otherwise specified, it is a condition of this report that
effective temporary and permanent drainage systems are required
and that they must be considered in relation to project purpose and
function.

12.0 BEARING CAPACITY

Design bearing capacities, loads and allowable stresses quoted in
this report relate to a specific soil or rock type and condition.
Construction activity and environmental circumstances can
materially change the condition of soil or rock. The elevation at
which a soil or rock type occurs is variable. It is a requirement of
this report that structural elements be founded in and/or upon
geological materials of the type and in the condition assumed.
Sufficient observations should be made by qualified geotechnical
personnel during construction to assure that the soil and/or rock
conditions assumed in this report in fact exist at the site.

13.0 SAMPLES

EBA will retain all soil and rock samples for 30 days after this report
is issued. Further storage or transfer of samples can be made at
the Client's expense upon written request, otherwise samples will
be discarded.

14.0 INFORMATION PROVIDED TO EBA BY OTHERS

During the performance of the work and the preparation of the
report, EBA may rely on information provided by persons other than
the Client. While EBA endeavours to verify the accuracy of such
information when instructed to do so by the Client, EBA accepts no
responsibility for the accuracy or the reliability of such information
which may affect the report.
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Geotechnical_Design_-_Ice_Rich_Overburden_Dump_IFU ebO

CONSULTING ENGINEERS & SCIENTISTS = www.eba.ca A TETRATECH COMPANY




MODIFIED UNIFIED SOIL CLASSIFICATION

GROUP
MAJOR DIVISION SYMBOL TYPICAL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
S ] C,=D, /D Greater than 4
% d GwW Well-graded gravels and gravel- 3 Y (B % °
8 % Z sand mixtures, little or no fines - £ CC:# Between 1 and 3
*» o B e o 2 10 X Dgo
2 og| @ ] EE
'g 9 ] Z Poorly-graded gravels and gravel € a0 £3
£ g o=z E GP sand mixtures, little or no fines bl § 5| Not meeting both criteria for GW
»w 2| o¢ = ! S =353
2 o |® o2 O g 0no3>
= = ~cy.E O . N
) '; © g2|9 GM Silty gravels, gravel-sand-silt £ 58T E| Atterberg limits plot below ‘A’ line or Atterberg limits plotting
a Z 5 T g ,:E & mixtures 3 =% 3| plasticity index less than 4 It? hdatclhed alrea .?fe i
oW 3] ==z & DoR 2 orderline classifications
z _g § é =T Ge Cl_ayey gravels, gravel-sand-clay 2 Atterberg limits plot above ‘A’ line and requiring use of dual
é @ bred O mixtures g ° plasticity index greater than 7 symbols
O = 0 ° 25 C,=Dg, /D,, Greaterthan6
oo o2 [a)] Well-graded sands and gravelly 2 0vg N
w o 2o Z sw sands, little or no fines 5 gEo (D)
n X S ® < ) o g_ 35 CC:W Between 1 and 3
né 3 o 2 .5 ar E 10 X Deo
9 §|lw 82| 2 Poorly-graded sands and I § 4o
© ¢ |a § > u SP S:ﬁég‘ﬁ{t?e f)r r?gr;inse:n gravelly & § Du-; Not meeting both criteria for SW
o <Zt o 3 @) ' g =] ﬁ
§ 9 g § ) L ° lf% T‘% g Atterberg limits plot above ‘A’ line and Atterberg limits plotting
ﬁ 5 8 T & SM Silty sands, sand-silt mixtures ﬁ ﬁ :_9 plasticity index less than 4 in hatched area are
58 <Z( 'é =z 25 — — borderline classifications
= g by sc Clayey sands, sand-clay mixtures 46 Atter_bgrg'llmlts plot above ‘A’ line and requiring use of dual
plasticity index greater than 7 symbols
Inorganic silts, very fine sands, rock
. 9 . . 60
o £ 9 ML flt_)ur, silty Qr_clayey fine sands of PLASTICITY CHART
5 = slight plasticity For classification of fine-grained
'5 x 7] =1 o Inorganic silts, micaceous or 50| soils and fine fraction of coarse- V.
s 2 J MH diatomaceous fine sands or silts, grained soils cH /
2 2 elastic silts Equation of ‘A’ line: Pl = 0.73(LL-20) /
8 ¢ = - Inorganic clays of low plasticity, % 40 7
2 3 . @ CcL gravelly clays, sandy clays, silty ) &%
2 © S§c8 _ clays, lean clays s 'Y
N o |w25e E =30
3 g E Lz § = 3 cl Inorganic clay of medium o Cl
» & |d5853 8 plasticity, silty clays s CL
A 2|0 88 T < 5 .
D 2| 258 | ic clay of high plasticit 5 /
Z o < 8 o norganic clay of high plasticity,
s g > o CH fat clays / MH or OH
g s e 10 v
w go o 2 = 8 oL Organic silts and organic silty ‘71 : : E'—E N ML or OL
Z b (3, E E V clays of low plasticity 0 |
w §20 = 0 10 20 30 40 5 60 70 80 90 100
g2 & g OH Organic clays of medium to high LIQUID LIMIT
< A plasticity
* Based on the material passing the 75 mm sieve
HIGHLY ORGANIC SOILS PT Pe_?t, muck and other highly organic t ASTM Designation D 2487, for identification procedure see D 2488 USC as modified
soils by PFRA
ICE NOT VISIBLE VISIBLE ICE LESS THAN 50% BY VOLUME
GROUP GROUP
SYMBOL SYMBOL SUBGROUP DESCRIPTION SYMBOL SYMBOL SUBGROUP DESCRIPTION
X
Nf Poorly-bonded or friable % Vx Individual ice crystals or inclusions
&)
D
N Nbn No excess ice, well-bonded Ve Ice coatings on particles E
V ”a
Nbe Excess ice. well-bonded vr Random or irregularly oriented
’ ice formations )
Vs Stratified or distinctly oriented
NOTES: ice formations

1. Dual symbols are used to indicate borderline or mixed
ice classifications.

2. Visual estimates of ice contents indicated on borehole logs + 5% VISIBLE ICE GREATER THAN 50% BY VOLUME

3. This system of ground ice description has been modified from |CE + - L - ==
NRC Technical Memo 79, Guide to the Field Description of Soil Type | !ce with soil inclusions —
Permafrost for Engineering Purposes. ICE
ICE Ice without soil inclusions
. reater than 25 mm thick
LEGEND:  Soil [ | ce [ (@
Modified Unified Soil Classification_Arctic_Nov 2011.cdr ’OEA
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IROD GEOTECHNICAL INVESTIGATION

VICTORIA GOLD CORPORATION

PROJECT NO. - BOREHOLE NO.

EAGLE GOLD PROPERTY

DRILL: HOLLOW STEM AUGER

W14103150-02-BH01

WHITEHORSE, YUKON TERRITORY

7098615N; 458364E; Zone 8

ELEVATION: 746 m

SAMPLE TYPE [ DISTURBED | /] NORECOVERY [x] sPT —] ACASING 1]] sHewBy TuBe [ []] core
BACKFILL TYPE [ BENTONITE | -] PEAGRAVEL  [[[]] SLouGH o] GroOUT R\J DRILL CUTTINGS": "] SAND
© & CLAY (%) &

. g @ 20 40 60 80 =

E SOIL > =| = (GROUNDICE" msPT(Nm oSILT (%) ® E

= w| = | = DESCRIPTION 20 40 60 80 20 40 60 80 &

a W o AND ASAND (%) A | pm| B

o

a DESCRIPTION S| & | 9 | COMMENTS PLASTICM.C. LIQUID_ 20 40 60 80 >

pr = H—e—— | EGRAVEL (%N w

%) 20 40 60 80 20 40 60 80 7460
- 0 SAND AND GRAVEL (TAILINGS) - trace silt, angular, well 3]
E graded, moist, very dense, brown =
o 745.0_3
= ) 744.0_3
= 3 SILT (TAILINGS) - non plastic, grey 7430 =
= SAND - gravelly, some silt, subangular, well graded, weathered, =
E moist, very dense, brown SP136/250mm ¢ = en 4 =
E - potential cobbles or boulders =
oy 742.0_3
= V| - silty, trace gravel, wet, loose, dark grey 3
C 5= SP2 ue %’1.0_‘
= 0 740.03
5_ X SP3 ] _E
E 7 1 739.0
- METAMORPHOSED QUARTZ (BEDROCK) - weathered P4 e =m = 7380
E 9 =1 737.03
e 146 — 3
= SP5 | 146 ° [ E
= END OF BOREHOLE (Refusal) (9.60 metres) =
£ 10 One inch slotted PVC standpipe installed to 9.60 metres 736.03
E 11 735.0_7
£ 12 734.0_3
= 13 733.0_3
E 14 732.0_7

LOGGED BY: KAE

731
COMPLETION DEPTH: 9.6m

REVIEWED BY: CC

COMPLETE: 9/19/2013

DRAWING NO:

Page 1 of 1

WHITEHORSE W14103150-02.GPJ EBA.GDT 13/11/19



PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117
Project: Victoria Gold IROD Geotechnical Investigaton ~ Sample No.: SP01
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: BHO1
Client: NND EBA Land Protection Corp Sample Depth: 3.0-35m
Client Rep.: Pat Titus Sampling Method:  Split Spoon
Date Tested: October 9, 2013 By: SMS Date sampled: September 19, 2013
Soil Description”: SAND - gravelly, some silt Sampled By: KAE
USC Classification: Cu: n/a
Moisture Content: 7.1% Cc: n/a
Par_ticle Percent Sand Gravel
Size Passing Fi Medi c Fi c Cobble
(mm) Ine edium oarse ine oarse
200 100 60 40 30 20 16 10 8 4 3/8"  1/2 3/4" 1 15" 2 3 4 6 8 12"
200 [T T 11 ]
150 % 7
100
80 /
75 /
50 70 /
38 0. /
z
25 100 | @ //
19 98 | e /
-
125 93 @ 20
10 89 x
5 74 & 30 Soil Description Proportions (%): |
1
; o = — Clay'& 15 Gravel 26 [
0.85 40 Silt ,
0425 | 32 " Sand 59  Cobble 0
025 | 25 6 [ [ [ [ [ [ | I
0.075 0.15 025 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 21
PARTICLE SIZE (mm)
0.075 15
Notes: * The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols
3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
Reviewed By:
Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not OA
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported _’E

herein have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any
interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written

e0Q

A TETRATECH COMPANY




IROD GEOTECHNICAL INVESTIGATION

VICTORIA GOLD CORPORATION

PROJECT NO. - BOREHOLE NO.

EAGLE GOLD PROPERTY

DRILL: HOLLOW STEM AUGER

W14103150-02-BH02

WHITEHORSE, YUKON TERRITORY

7098925N; 458410E; Zone 8

ELEVATION: 751 m

SAMPLE TYPE [ DISTURBED | /] NORECOVERY [x] sPT —] ACASING 1]] sHewBy TuBe [ []] core
BACKFILL TYPE [ BENTONITE | -] PEAGRAVEL  [[[]] SLouGH o] GroOUT R\J DRILL CUTTINGS": "] SAND
[vd & CLAY (%) &

= g é GROUND ICE T e E

£ b — WSPT(NE OSILT (%)@ =

= SOIL Ly 2| S DESCRIPTION 20 40 60 80 | 20 40 60 60 5

a alw| o AND A SAND (%) A — ©

o

3 DESCRIPTION = 2| @ | COMMENTS PLASTICMC. LiQuD 20 40 60 80 | 1| &

Py = F——e—— | EGRAVEL (%N L

%) 20 40 60 80 20 40 60 80 7510
- 0 SAND AND GRAVEL (TAILINGS) - trace silt, trace cobbles, 3]
E angular, well graded, damp, compact, brown =
o 750.03
= SAND - some gravel, trace silt, well graded, damp, compact, =
= brown SP1) 10 - 749.03
=3 748.0_3
o X SP2| 10 ol (] | A 3
4 747.03
E - 300 mm thick silt lens X =
E SP3| 9 ] =
= 5 - moist, loose 746'0—:
= 0 745.0_3
E ;Y| -saturated %03
= X SP4| 8 u 74303
= 742.0_3
=5 X sP5| 7 me 3
= 10 741.03
=11 740.03
E 12 739.03
= SILT - sandy, trace clay, trace gravel, saturated, stiff, dark olive sps| 10 e 3
- brown 3
E 13 - 300 mm thick clay layer 738.0_3
E_ 14 SAND - some gravel, trace silt, angular, well graded, saturated, 7| 3 me o m a - 7370_5
= loose, brown ] B
= 15 - e

LOGGED BY: KAE

736
COMPLETION DEPTH: 16.2m

REVIEWED BY: CC

COMPLETE: 9/20/2013

DRAWING NO:

Page 1 0f 2
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IROD GEOTECHNICAL INVESTIGATION

VICTORIA GOLD CORPORATION

PROJECT NO. - BOREHOLE NO.

EAGLE GOLD PROPERTY

DRILL: HOLLOW STEM AUGER

W14103150-02-BH02

WHITEHORSE, YUKON TERRITORY

7098925N; 458410E; Zone 8

ELEVATION: 751 m

SAMPLE TYPE [ DISTURBED | /] NORECOVERY [x] sPT —] ACASING 1]] sHewBy TuBe [ []] core
BACKFILL TYPE [ BENTONITE | -] PEAGRAVEL  [[[]] SLouGH o] GroOUT R\J DRILL CUTTINGS": "] SAND
14 ®CLAY (%) ®

= g é GROUND ICE T e E

S b = WSPT (NE OSILT (%) @ o | £

= SOIL iy 2| S DESCRIPTION 20 40 60 80 | 20 4 & 8 | &| §

s & w| a AND ASAND (%)A | 2| B

o

a DESCRIPTION = & | % | COMMENTS PLASTICMC. LIQUID. 20 40 60 80 | & | 3

S = H—e—— | MGRAVEL(%)N w

& 20 40 60 80 20 40 60 80 736.0
T3 - E
= X sP8 3
E 16 735.0_3
E e G1 =
C END OF BOREHOLE (Refusal) (16.20 metres) ]
= One inch slotted PVC standpipe installed to 15.24 metres =
E 17 Note: Stopped due to auger refusal on till. 734.03
= 18 733.0_3
E 19 732,03
E 20 731.03
E 21 730.0_3
E 22 729.0_3
E 23 728.0_3
E 24 727.03
E 25 726.0_3
F 26 725.0_3
E 27 724.0_3
E 28 723.0_3
E 29 722.03
E 30 721.0

LOGGED BY: KAE

COMPLETION DEPTH: 16.2m

REVIEWED BY: CC

COMPLETE: 9/20/2013

DRAWING NO:

Page 2 0f 2

WHITEHORSE W14103150-02.GPJ EBA.GDT 13/11/19



ASTM D422, C136 & C117

PARTICLE SIZE ANALYSIS REPORT

80 /

Project: Victoria Gold IROD Geotechnical Investigaton ~ Sample No.: SP02
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: BHO2
Client: NND EBA Land Protection Corp Sample Depth: 3.0-35m
Client Rep.: Pat Titus Sampling Method:  Split Spoon
Date Tested: October 9, 2013 By: SMS Date sampled: September 20, 2013
Soil Description”: SAND - some gravel, trace silt Sampled By: KAE
USC Classification: Cu: 16.6
Moisture Content: 3.0% Cc: 1.8
Par_ticle Percent Sand Gravel
Size Passing Fine Medium Coarse Fine Coarse Cobble
(mm)
300 o0 o o w0 . o 16 10 s . ve v we v 1 v e e s b
200 [T T 11 - ]
150 00
100 /

75 /
50 70

38 /

e /
Z 60
25 100 | @ /
19 99 & 50 /
-
125 95 @40
10 93 i /
5 82 & 20 / Soil Description Proportions (%): |
1
2 o3 2 Clay’& g Gravel 18 |+
0.85 39 _— Silt ;
0425 | 23 " Sand 73  Cobble 0
025 | 15 0 [ [ [T [ 7 | [
0.075 0.15 025 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 12
0.075 9 PARTICLE SIZE (mm)

’The description is visually based & subject to EBA description protocols

Specification:

Notes: 'The upper clay size of 2 um, per the Canadian Foundation Engineering Manual

3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75

Remarks:

Reviewed By:

Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported
herein have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any
interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written

oA

V=
€0Q

A TETRATECH COMPANY




ASTM D422, C136 & C117

PARTICLE SIZE ANALYSIS REPORT

Project: Victoria Gold IROD Geotechnical Investigaton ~ Sample No.: SPO7
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: BHO2
Client: NND EBA Land Protection Corp Sample Depth: 13.7-142m
Client Rep.: Pat Titus Sampling Method:  Split Spoon
Date Tested: October 9, 2013 By: SMS Date sampled: September 20, 2013
Soil Description”: SAND - gravelly, trace silt Sampled By: KAE
USC Classification: Cu: 25.3
Moisture Content: 16.6% Cc: 0.9
Particle | 5o ant Sand Gravel
Size Passing Fi Medi c Fi c Cobble
(mm) Ine edium oarse ine oarse
300 T, N
200 100 60 40 30 20 16 10 8 4 3/8"  1/2 3/4" 1 15 3 4 6 8 12
200 [T T 11 ]
150 90
100 /
80 /
75 /
50 70
38 0)
Z 60
25 100 | @ /
19 95 & 50
e /
125 92 g /]
5] 40
10 85 | & y
w Vs . . .
5 72 & 30 / Soil Description Proportions (%): [
1
2 61 20 // C_Iay & 10 Gravel 28 |1
0.85 44 Silt ,
0425 | 33 " Sand 62 Cobble 0
025 | 24 6 [ [ [ [ [ [ | I
0.075 0.15 025 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 15
PARTICLE SIZE (mm)
0.075 10
Notes: * The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols
3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
Reviewed By:
Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not OA
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported _’E

herein have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any
interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written

e0Q

A TETRATECH COMPANY




IROD GEOTECHNICAL INVESTIGATION VICTORIA GOLD CORPORATION PROJECT NO. - BOREHOLE NO.
EAGLE GOLD PROPERTY DRILL: HOLLOW STEM AUGER W14103150-02-BH03
WHITEHORSE, YUKON TERRITORY 7099029N; 458299E; Zone 8 ELEVATION: 749 m
SAMPLE TYPE [ DISTURBED | /] NORECOVERY [x] sPT —] ACASING 1]] sHewBy TuBe [ []] core
BACKFILL TYPE [ BENTONITE | -] PEAGRAVEL  [[[]] SLouGH o] GroOUT R\J DRILL CUTTINGS": "] SAND
w X » & CLAY (%) &
— = 2 |GROUND ICE 20.§4|ET(6?)080 E
€ = @ EWSPT (N)H % =
= SOIL e < | 3 | SPESCRIPTION 20 40 60 80 | 20 40 60 60 5
a gZlwl o | 5 |» AND A SAND (%) A | T
a DESCRIPTION Sz & = | COMMENTS PLASTICMC. LiQuiD 20 40 60 80 P} &
&5 = & e —— | WGRAVEL (%)M o
%) 20 40 60 80 20 40 60 80 7490
- 0 SAND (TAILINGS) - gravelly, some cobbles and 3]
E boulders, damp, dense (est.), brown =
= - cobbles =
E 1 748.0_:
§_ ? 747.0_§
= Y
= - silty, trace clay, well graded, saturated, loose =
E 3 746.03
= X sP1| 8 CL-ML% me ¢ ma 3
E_ 4 745.0_;
§_ 5 X §rz| 8 » 744.0_§
2 W
E SILT (TILL) - sandy, trace gravel, trace clay, 3
- saturated, firm, non to low plastic, dark brown SP3) 7 me mae —
-7 742,03
g 8 - trace sand, moist, compact, non plastic X spal 10 e o 741.0E
2 . o
E X SP572/275mm n 3
= BEDROCK - weathered ° =
= 10 | [N 739.0
§_ 11 E 738.0_§
= END OF BOREHOLE (Refusal) (11.60 metres) — E
£ 12 One inch slotted PVC standpipe installed to 11.58 737.03
E metres 3
E_ 13 736.0_;
§_ 14 735.0_§

LOGGED BY: KAE

734
COMPLETION DEPTH: 11.6m

REVIEWED BY: CC

COMPLETE: 9/21/2013

DRAWING NO:

Page 1 of 1

WHITEHORSE W14103150-02.GPJ EBA.GDT 13/11/19



PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117

Project: Victoria Gold IROD Geotechnical Investigation ~ Sample No.: SP0O1
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: BHO3
Client: NND EBA Land Protection Corp Sample Depth: 3.0-33m
Client Rep.: Pat Titus Sampling Method:  Split Spoon
Date Tested: October 4, 2013 By: SMS Date sampled: September 21, 2013
Soil Description? SAND - silty, gravelly, trace clay Sampled By: KAE
USC Classification: Cu: 345.9
Moisture Content: 12.5% Cc: 0.3
Paslrltide Percent Sand Gravel
(n:f‘ne) Passing Clay Silt Fine Medium | Coars Fine Coarse
75
400 200 100 60 40 30 20 16 10 8 4 3/8" 1/2" 3/4" 1" 15" 2" 3"
0 [T T
38
25 100 ” /
19 95 o /
12.5 89 /
10 84 70
5 75 /
2 68 g /
= yd
0.85 58 0
E 50
0.425 51
= 7
0.25 47 '-(_')J 40
0.15 43 &
& //
0.075 38 30
0.0324 | 30.9 / : — ,
00211 | 255 2 . Soil Description Proportions (%): |
ooiza | are T Clay’ 8 Sand 37
' ' 0 — Silt 30  Gravel 25
0.0089 18.2
0.0063 16.1 0
0.0005 0.001 0.002 0.005 0.01 0.037 0.075 0.15 0.25 0.425 0.85 2 4.75 95125 19 25 37550 75
0.0032 10.1
PARTICLE SIZE (mm)
0.0013 7.4

Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
2The description is visually based & subject to EBA description protocols

Specification:
Remarks:
Reviewed By:
Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not OA
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported herein _‘E
have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation ebo

or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written request.
A TETRATECH COMPANY




ATTERBERG LIMITS TEST REPORT

ASTM D4318
Project: Victoria Gold IROD Geotechnical Investiga Sample Number: SPO1
Dublin Gulch Property, YT Borehole Number:  BHO3
Project No: W14103150-02 Depth: 3.0-3.3m
Client: NND EBA Land Protection Corp Sampled By: KAE Tested By: SMS
Attention:  Pat Titus Date Sampled: September 21, 2013
Email: Date Tested: October 8, 2013

Sample Description: SAND - silty, gravelly, trace clay

Plasticity Chart
50 ‘
2 40 CH
E 30 cl ,/
£ /
% 20 —
= cL /
< "
o 10 Py =
T Y ML or OL MH or OH
0 ML | |
0 10 20 30 40 50 60 70
Liquid Limit (W)
Liquid Limit (W1, : 21 Natural Moisture (%) 12.5
Plastic Limit : 13 Soil Plasticity: Low
Plasticity Index (Ip) : 8 Mod.USCS Symbol: CL-ML
Remarks:

Reviewed By:

Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not responsible,

)
nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported herein have been _’E
performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of ebo
specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written request.

A TETRATECH COMPANY



PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117

Project: Victoria Gold IROD Geotechnical Investigation ~ Sample No.: SP03
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: BHO3
Client: NND EBA Land Protection Corp Sample Depth: 6.1-6.6m
Client Rep.: Pat Titus Sampling Method:  Split Spoon
Date Tested: October 4, 2013 By: SMS Date sampled: September 21, 2013
Saoll Descripti0n2: SILT - sandy, trace gravel, trace clay Sampled By: KAE
USC Classification: Cu: 39.1
Moisture Content: 20.6% Cc: 2.4
Paslriggle Percent _ Sand Gravel
(mm) Passing Clay Silt Fine Medium | Coars Fine Coarse
75
400 200 100 60 40 30 20 16 10 8 4 3/8" 1/2" 3/4" 1" 15" 2" 3"
50 100 | | |
38
25 100 * e
19 97 o
12.5 95 T
10 94 70 ~
/
5 90 yd
2 84 g /
N
0.85 77 0
< 50
0.425 72 =
Z
0.25 69 W
0.15 66 | & /
o
0.075 62 30
0.0318 | 433 / , — .
% “ Soil Description Proportions (%): |
0.0209 33.3 vd T
0.0124 o5 0 Py Clay 10 Sand 28
: : 10 — Silt 52 Gravel 10 |-
0.0089 21.6
0.0064 18.3 0
0.0005 0.001 0.002 0.005 0.01 0.037 0.075 0.15 0.25 0.425 0.85 2 4.75 95125 19 25 37550 75
0.0032 12.5
PARTICLE SIZE (mm)
0.0013 9.2

Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
2The description is visually based & subject to EBA description protocols
Specification:

Remarks:

Reviewed By:

Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported herein
have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation
or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written request.

o=

eoQ

A TETRATECH COMPANY




IROD GEOTECHNICAL INVESTIGATION

VICTORIA GOLD CORPORATION

PROJECT NO. - BOREHOLE NO.

EAGLE GOLD PROPERTY

DRILL: HOLLOW STEM AUGER

W14103150-02-BH04

WHITEHORSE, YUKON TERRITORY

7099158N; 458400E; Zone 8

ELEVATION: 750 m

SAMPLE TYPE [ DISTURBED | /] NORECOVERY [x] sPT —] ACASING 1]] sHewBy TuBe [ []] core
BACKFILL TYPE [ BENTONITE | -] PEAGRAVEL  [[[]] SLouGH o] GroOUT R\J DRILL CUTTINGS": "] SAND
7 ® CLAY (%) ®

= g é GROUND ICE T e E

3 b — HWSPT (N)m OSILT (%) ® =

= SOIL Ly 2| S DESCRIPTION 20 40 60 80 | 20 40 60 60 5

a Tl o AND ASAND (%) A _—| ©

o ™

a DESCRIPTION S & | 9 | COMMENTS PLASTICM.C. LIQUID__20 40 60 80 3

pr = H—e—— | EGRAVEL (%N w

%) 20 40 60 80 20 40 60 80 750.0
- 0 GRAVEL (TAILINGS) - sandy, some silt, trace cobbles, well 3]
E graded, saturated, loose, brown =
o 749.03
E SAND - silty, some gravel,tracelclay, well graded sand, P me e a 3
E 2 saturated, loose, non plastic silt, brown 748.0_3
E 3 747.03
- - very loose X - e E
4 746.0_3
= X SP3 me 745,02
E 6 744.03
E_ - gravelly, loose X P4 e ¢ ma B j
= N 714303
;_ ° = —;
= [ BEDROCK- weathered <] sps51/200mm . 742.0
= END OF BOREHOLE (Refusal) (7.90 metres) E
= One inch slotted PVC standpipe installed to 7.62 metres 3
9 741.03
E 10 740.0_3
E 11 739.0_3
E 12 738.0_3
E 13 737.03
E 14 736.0_3

LOGGED BY: KAE

735
COMPLETION DEPTH: 7.9m

REVIEWED BY: CC

COMPLETE: 9/21/2013

DRAWING NO:

Page 1 of 1

WHITEHORSE W14103150-02.GPJ EBA.GDT 13/11/19



ASTM D422, C136 & C117

PARTICLE SIZE ANALYSIS REPORT

Project: Victoria Gold IROD Geotechnical Investigaton ~ Sample No.: SP01
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: BHO4
Client: NND EBA Land Protection Corp Sample Depth: 15-20m
Client Rep.: Pat Titus Sampling Method:  Split Spoon
Date Tested: October 9, 2013 By: SMS Date sampled: September 21, 2013
Soil Description®: SAND - silty, some gravel Sampled By: KAE
USC Classification: Cu: n/a
Moisture Content: 11.7% Cc: n/a
Particle | 5o ant Sand Gravel
Size Passing Fi Medi c Fi c Cobble
(mm) Ine edium oarse ine oarse
300 o o
200 100 60 40 30 20 16 10 8 4 3/8"  1/2 3/4" 1 15 3 4 6 8 12
200 [T T 11 ]
150 90
100
75 80
50 70 /
38 o /
Z 60 7
25 )
(%))
19 & 50
=
125 100 @ 40
10 97 x
5 86 & 30 Soil Description Proportions (%): [
1
2 73 20 C_Iay & 28 Gravel 14 |
0.85 59 Silt \
0425 | 50 " Sand 58  Cobble 0
025 | 43 6 [ [ [ [ [ [ | I
0.075 0.15 025 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 37
PARTICLE SIZE (mm)
0.075 28
Notes: * The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols
3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
Reviewed By:
Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not OA
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported _’E

herein have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any
interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written

e0Q

A TETRATECH COMPANY




PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117

Project: Victoria Gold IROD Geotechnical Investigation ~ Sample No.: SP04
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: BHO4
Client: NND EBA Land Protection Corp Sample Depth: 6.1-6.6m
Client Rep.: Pat Titus Sampling Method:  Split Spoon
Date Tested: October 4, 2013 By: SMS Date sampled: September 21, 2013
Soil Description? SAND - silty, gravelly, trace clay Sampled By: KAE
USC Classification: Cu: 447.3
Moisture Content: 13.3% Cc: 0.4
Par.ticle Percent Sand Gravel
(?r:f‘ne) Passing Clay Silt Fine Medium | Coars Fine Coarse
75
400 200 100 60 40 30 20 16 10 8 4 3/8" 1/2" 3/4" 1" 15" 2" 3"
50 100 | | |
/
38 /
25 100 ” //
19 97 o /
12.5 86 /
10 83 7 /
5 73 /
2 61 g /
N
0.85 52 | @ )
50
0.425 45 = /
zZ
0.25 41 e yd
1 7 &
0.15 3 i P yd
0.075 33 30
0.0327 26.5 / ; . -
0.0213 | 205 2 Soil Description Proportions (%): |
0'0125 16'9 L CIay1 7 Sand 40
. . 7 .
10 Silt 26  Gravel 27 |
0.0089 15.1 —
0.0064 13.3 0
0.0005 0.001 0.002 0.005 0.01 0.037 0.075 0.15 0.25 0.425 0.85 2 4.75 95125 19 25 37550 75
0.0032 8.4
PARTICLE SIZE (mm)
0.0013 6.0
Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
2The description is visually based & subject to EBA description protocols
Specification:
Remarks:

Reviewed By:

Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported herein
have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation

or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written request.

o=

eoQ

A TETRATECH COMPANY




IROD GEOTECHNICAL INVESTIGATION

VICTORIA GOLD CORPORATION

PROJECT NO. - BOREHOLE NO.

EAGLE GOLD PROPERTY

DRILL: HOLLOW STEM AUGER

W14103150-02-MWO01

WHITEHORSE, YUKON TERRITORY

7098661N; 458296E; Zone 8

ELEVATION: 746 m

SAMPLE TYPE [ DISTURBED | /] NORECOVERY [x] sPT —] ACASING 1]] sHewBy TuBe [ []] core
BACKFILL TYPE [ BENTONITE | -] PEAGRAVEL  [[[]] SLouGH o] GroOUT R\J DRILL CUTTINGS": "] SAND
o & CLAY (%) &

= i é GROUND ICE RIS E

= b = WSPT (NE OSILT (%) @ =

= SOIL Ly 2| S DESCRIPTION 20 40 60 80 | 20 40 60 60 5

=3 Tlw| & AND ASAND (%) A b

o

2 DESCRIPTION S T | 9 |COMMENTS PLASTICMC. LIQUID_ 20 40 60 8 |r| @

pr = H—e—— | EGRAVEL (%N w

%) 20 40 60 80 20 40 60 80 746.0
- 0 SAND AND GRAVEL (TAILINGS) - trace silt, angular, well 3]
E graded, damp, compact, brown =
= - probable cobbles =
1 745.0_7
= - refusal on SPT =1 sP1 =
= ) 744.0_3
=3 743.03
E X SP2 o m o W 4 =
= - probable cobble =
4 742,03
= - 600 mm thick boulder =
E 5 . 741.03
- CLAY (TAILINGS) - gravelly, some sand, some silt, angular =
- gravel, stiff, low to medium plastic, dark grey B
= 0 740.03
B/ X 53 - \ B
— - wet =
4 739.03
E_ SAND - gravelly, trace silt, coarse grained, angular, saturated, =P _E
£ 8 co?npact,ybrown S ‘ SP4 on e = A =% 738.03
9 737.03
E SP5 [ ] 3
il SILT (TILL) - gravelly, trace sand, trace clay, matrix supported, SP5A _
- some weathering, saturated, hard, low plastic, olive grey B
= 10 - damp etero] 736.0_7
E BEDROCK - weathered = ¢ 3
= 11 | "END OF BOREHOLE (Refusal) (10.70 metres) 73503
- Two inch slotted PVC monitoring well installed to 9.14 metres 3
E 12 734.0_3
E 13 733.0_3
E 14 732.03
E 15 7310

LOGGED BY: KAE

COMPLETION DEPTH: 10.7m

REVIEWED BY: CC

COMPLETE: 9/19/2013

DRAWING NO:

Page 1 of 1

WHITEHORSE W14103150-02.GPJ EBA.GDT 13/11/19



PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117
Project: Victoria Gold IROD Geotechnical Investigaton ~ Sample No.: SP02
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: MWO01
Client: NND EBA Land Protection Corp Sample Depth: 3.0-35m
Client Rep.: Pat Titus Sampling Method:  Split Spoon
Date Tested: October 9, 2013 By: SMS Date sampled: September 19, 2013
Soil Description”: SAND - gravelly, some silt Sampled By: KAE
USC Classification: Cu: n/a
Moisture Content: 4.5% Cc: n/a
Particle | 5o ant Sand Gravel
Size Passing Fi Medi c Fi c Cobble
(mm) Ine edium oarse ine oarse
200 100 60 40 30 20 16 10 8 4 3/8"  1/2 3/4" 1 15" 2 3 4 6 8 12"
200 [T T 11 ]
150 90 /
100
75 80 //
50 70 /
38 100 2 0 yd
25 % | @ /
(%))
19 92 | & /’
-
125 86 @ 20 y
10 78 x /
5 66 & 30 v Soil Description Proportions (%): |
1
2 | 52 20 Clay'& 13 Gravel 34 |-
0.85 36 _— Silt ,
0425 | 26 " Sand 53  Cobble 0
025 | 20 6 [ [ [ [ [ [ | I
0.075 0.15 025 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 17
PARTICLE SIZE (mm)
0.075 13
Notes: * The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols
3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
Reviewed By:
Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not OA
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported _’E

herein have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any
interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written

e0Q

A TETRATECH COMPANY




ASTM D422, C136 & C117

PARTICLE SIZE ANALYSIS REPORT

Project: Victoria Gold IROD Geotechnical Investigaton ~ Sample No.: SP04
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: MWO01
Client: NND EBA Land Protection Corp Sample Depth: 7.6-81m
Client Rep.: Pat Titus Sampling Method:  Split Spoon
Date Tested: October 9, 2013 By: SMS Date sampled: September 19, 2013
Soil Description”: SAND - gravelly, trace silt Sampled By: KAE
USC Classification: Cu: 15.3
Moisture Content: 14.6% Cc: 1.3
Particle | 5o ant Sand Gravel
Size Passing Fi Medi c Fi c Cobble
(mm) Ine edium oarse ine oarse
300 e N
200 100 60 40 30 20 16 10 8 3/8"  1/2 3/4" 1 15 3 4 6 8 12
200 [T 11 / 11
150 % / o
100
75 80
50 70 /
38 o
Z 60
25 100 a
19 99 & 50 /
-
12.5 92 @ 0
10 | 8 | & /
5 75 & 30 4 Soil Description Proportions (%): [
1
2 60 20 // C_Iay & 7 Gravel 25 [T
0.85 39 e Silt \
0425 | 25 " Sand 68 Cobble 0
025 | 16 0 LT T 1T [ 1 | I
0.075 0.15 025 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 11
PARTICLE SIZE (mm)
0.075 7
Notes: * The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols
3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:

Reviewed By:

Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported
herein have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any
interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written

oA

V=
€0Q

A TETRATECH COMPANY




IROD GEOTECHNICAL INVESTIGATION VICTORIA GOLD CORPORATION PROJECT NO. - BOREHOLE NO.
EAGLE GOLD PROPERTY DRILL: HOLLOW STEM AUGER W14103150-02-MW02
WHITEHORSE, YUKON TERRITORY 7098938N; 458334E; Zone 8 ELEVATION: 752 m
SAMPLE TYPE [ DISTURBED | /] NORECOVERY [x] sPT —] ACASING 1]] sHewBy TuBe [ []] core
BACKFILL TYPE [ BENTONITE | -] PEAGRAVEL  [[[]] SLouGH GROUT R\J DRILL CUTTINGS": "] SAND
e ®CLAY (%) &
= g é 3 GROUND ICE T e E
1S3 = en} HSPT(NE O SILT (%) ® -
= SOIL w2 £ Q3 | SDESCRIPTION 20 40 60 80 | 20 40 60 80 15
a Fiwl o | 3 |» AND A SAND (%) A s
A DESCRIPTION Sg| @ = | COMMENTS PLASTICMC. LiQuD_20 40 60 8o P/ M1} &
Py = b7 H—e—— | EGRAVEL (%)l w
%) 20 40 60 80 20 40 60 80 752.0
- 0 GRAVEL AND SAND (TAILINGS) - trace 3]
E cobbles and silt, angular, well graded, =
E wet, hard, brown 3
= 1| -damp 75103
= == SP150/100mm n =
- 750,03
— - dark grey —
E 3 - probable cobbles and boulders 749.0 =
= SAND - gravelly, silty, well graded, —
E subangular, moist, compact, non 3
— 4 plastic silt, brown, root inclusions 748'0—_
E_ 5 X SP2 1 - OH A 7470_5
= - cobble or boulder E
= 0 746.0_3
= % sP3| 9 m 5
= - CLAY - trace silt, moist, stif, medium SP3A C —e =
E— 7 plastic, grey 200 mm thick 0 7450_5
=Y . 5y
- . - saturated, olive brown X sal 11 - 1 74003
=9 o] 74303
E_ - trace silt X SP5| 12 a on A _g
= 10 742,03
g - medium and coarse grained, some L :j: g
= 1 oxidation X SP6 50/75mm n o 741.0_:
= - hard 3
= 61 - E
= 12 |"END OF BOREHOLE (Refusal) (11.90 o 74003
E metres) 3
— Two inch slotted PVC monitoring well 2A —
= installed to 11.89 metres 3
£ 13 One inch slotted PVC monitoring well 2B 739.03
= installed to 9.14 metres =
- 14 738.03

LOGGED BY: KAE

737
COMPLETION DEPTH: 11.9m

REVIEWED BY: CC

COMPLETE: 9/20/2013

DRAWING NO:

Page 1 of 1

WHITEHORSE W14103150-02.GPJ EBA.GDT 13/11/19



ASTM D422, C136 & C117

PARTICLE SIZE ANALYSIS REPORT

Project: Victoria Gold IROD Geotechnical Investigaton ~ Sample No.: SP02
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: MWO02
Client: NND EBA Land Protection Corp Sample Depth: 46-51m
Client Rep.: Pat Titus Sampling Method:  Split Spoon
Date Tested: October 9, 2013 By: SMS Date sampled: September 20, 2013
Soil Description’: SAND - gravelly, silty Sampled By: KAE
USC Classification: Cu: n/a
Moisture Content: 7.4% Cc: n/a
Par_ticle Percent Sand Gravel
Size Passing Fi Medi c Fi c Cobble
(mm) Ine edium oarse ine oarse
200 100 60 40 30 20 16 10 8 4 3/8"  1/2 3/4" 1 15" 2 3 4 6 8 12"
200 [T T 11 ]
150 90
100 /
80 ,/
75 /
50 70 y
38 100 0)
Z 60
25 95 )
2
19 95 50
= )
125 84 G w0
10 | 79 | &
5 68 & 30 Soil Description Proportions (%): |
/ 1
2 56 20 C_Iay & 21 Gravel 32 |
0.85 43 Silt \
0425 | 35 " Sand 47  Cobble 0
025 | 30 6 [ [ [ [ [ [ | I
0.075 0.15 025 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 26
PARTICLE SIZE (mm)
0.075 21
Notes: * The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols
3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
Reviewed By:
Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not OA
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported _’E

herein have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any
interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written

e0Q

A TETRATECH COMPANY




ATTERBERG LIMITS TEST REPORT

ASTM D4318
Project: Victoria Gold IROD Geotechnical Investiga Sample Number: SP03a
Dublin Gulch Property, YT Borehole Number:  MWO02
Project No: W14103150-02 Depth: 6.4-6.6m
Client: NND EBA Land Protection Corp Sampled By: KAE Tested By: SMS
Attention:  Pat Titus Date Sampled: September 20, 2013
Email: Date Tested: October 8, 2013

Sample Description:

Plasticity Chart
50 ‘
2 40 CH
E 30 cl ,/
£
£ /
= 20 o 1
bg) CcL /
g 10 //
T Y ML or OL MH or OH
0 ML | |
0 10 20 30 40 50 60 70
Liquid Limit (W)
Liquid Limit (W1, : 43 Natural Moisture (%) 40.6
Plastic Limit : 22 Soil Plasticity: Medium
Plasticity Index (Ip) : 21 Mod.USCS Symbol: Cl
Remarks:

Reviewed By:

Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not responsible,

)
nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported herein have been _’E
performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of ebo
specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written request.

A TETRATECH COMPANY



IROD GEOTECHNICAL INVESTIGATION VICTORIA GOLD CORPORATION PROJECT NO. - BOREHOLE NO.

EAGLE GOLD PROPERTY DRILL: HOLLOW STEM AUGER W14103150-02-MW03
WHITEHORSE, YUKON TERRITORY 7099189N; 458293E; Zone 8 ELEVATION: 756 m
SAMPLE TYPE [ DISTURBED | /] NORECOVERY [x] sPT —] ACASING 1]] sHewBy TuBe [ []] core
BACKFILL TYPE [ BENTONITE | -] PEAGRAVEL  [[[]] SLouGH o] GroOUT R\J DRILL CUTTINGS": "] SAND
W ®CLAY (%) ®
- 2 GROUND ICE ST ie. E
€ = ESPT (Nl % =
= SOIL iy 2| £ DESCRIPTION 20 40 508 | 2040 60 0 5
a alw| o AND A SAND (%) A ®
a DESCRIPTION = & | % | COMMENTS PLASTICMC. LIQUID_ 20 40 60 80 3
= H—e——1 | EMGRAVEL (%)M w
> 20 40 60 80 | 20 40 60 80
- 0 SAND AND GRAVEL (TAILINGS) - trace to some silt, cobbles 3]
E and boulders, damp, very dense, brown =
| E
E_ ? 754.0_§
= 503
= 4 M 7520
E - boulders ¢ 3
E_ 5 : 751.0_§
) 1| 75003
= BEDROCK - weathered 1| 87 - g
= END OF BOREHOLE (Refusal) (6.50 metres) =
E 7 Two inch slotted PVC monitoring well installed to 6.10 metres 749.0_3
E_ 8 748.0_§
2 2703
E_ 10 746.o_§
E_ 11 745.0_§
E_ 12 744.0_%
E_ 13 743.o_§
E_ 14 742.0_§
- 15 7410
LOGGED BY: KAE COMPLETION DEPTH: 6.5m
REVIEWED BY: CC COMPLETE: 9/22/2013
DRAWING NO: Page 1 of 1

WHITEHORSE W14103150-02.GPJ EBA.GDT 13/11/19



Project:

Site:
Client:

Project No.:

Client Rep.:
Date Tested:

Victoria Gold IROD Geotechnical Investigation
W141013150-02

ASTM D422, C136 & C117

Dublin Gulch Property, YT
NND EBA Land Protection Corp
Pat Titus
October 9, 2013

By. SMS

Material Type:

Sample No.:

Sample Loc.:

Sample Depth:
Sampling Method:

Date sampled:

SP05

MWO02

PARTICLE SIZE ANALYSIS REPORT

9.1-9.6m
Split Spoon
September 20, 2013

Soil Description”: SAND - gravelly, trace silt Sampled By: KAE
USC Classification: Cu: n/a
Moisture Content: 11.3% Cc: n/a
Particle | 5o ant Sand Gravel
Size Passing Fi Medi c Fi c Cobble
(mm) Ine edium oarse ine oarse
300 e N
200 100 60 40 30 20 16 10 8 4 3/8"  1/2 3/4" 1 15 3 4 6 8 12
200 [T T 1 [T
150 90
100
75 80 /
50 70 /
38 0] /
Z 60
25 100 | @ /
19 97 & 50 /
-
12.5 94 @ 0 )
10 | a1 | ¢ /
5 77 a8 30 / Soil Description Proportions (%): [+
1
2 | 6t 20 Clay'& 10 Gravel 23 |
0.85 41 Silt ,
0425 | 28 " Sand 67 Cobble 0
025 | 20 0 LT T 1T [ 1 | I
0.075 0.15 025 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 15
PARTICLE SIZE (mm)
0.075 10
Notes: * The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols
3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:

Reviewed By:

Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported
herein have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any
interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written

oA

V=
€0Q

A TETRATECH COMPANY




GEOTECHNICAL DESIGN — ICE-RICH OVERBURDEN STORAGE AREA BERMS
FILE: W14103150-02 | DECEMBER 2013 | ISSUED FOR USE

APPENDIX C

HYDRAULIC CONDUCTIVITY TESTING

Geotechnical_Design_-_Ice_Rich_Overburden_Dump_IFU ebO

CONSULTING ENGINEERS & SCIENTISTS = www.eba.ca A TETRATECH COMPANY




EBA, A Tetra Tech Company Slug Test Analysis Report

61 Wasson Place

Whitehorse, YT Y1A OH7 Project: Eagle Gold Project

Number: W14103150-02

Client:  Strata Gold Corporation

Location: Dublin Gulch Property | Slug Test: Rising Head Test Test Well: MW02
Test Conducted by: Kisa Elmer Test Date: 10/10/2013
Analysis Performed by: KRR | Hvorslev Analysis Date: 10/10/2013

Aquifer Thickness: 8.10 m

Time [s]
0 100 200 300 400 500
| | |

1E-2

1E-1

h/ho0

1EQ-

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

MW02 1.12 x 10°




EBA, A Tetra Tech Company Slug Test Analysis Report

61 Wasson Place

Whitehorse, YT Y1A OH7 Project: Eagle Gold Project

Number: W14103150-02

Client:  Strata Gold Corporation

Location: Dublin Gulch Property | Slug Test: Rising Head Test Test Well: MW02
Test Conducted by: Kisa Elmer Test Date: 10/10/2013
Analysis Performed by: KRR | Bouwer & Rice Analysis Date: 10/10/2013

Aquifer Thickness: 8.10 m

Time [s]
0 100 200 300 400 500
| | |

1E-2

1E-1

h/ho0

1EQ-

Calculation using Bouwer & Rice

Observation Well Hydraulic Conductivity

[m/s]

MW02 8.50 x 10°°




GEOTECHNICAL DESIGN — ICE-RICH OVERBURDEN STORAGE AREA BERMS
FILE: W14103150-02 | DECEMBER 2013 | ISSUED FOR USE

APPENDIX D

MATERIAL TESTING FOR BERM DESIGN

Geotechnical_Design_-_Ice_Rich_Overburden_Dump_IFU ebO

CONSULTING ENGINEERS & SCIENTISTS = www.eba.ca A TETRATECH COMPANY




ASTM D422, C136 & C117

PARTICLE SIZE ANALYSIS TEST REPORT

Project: Victoria Gold IROD Geotechnical Investigatio Sample No.: Coarse
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: n/a
Client: NND EBA Land Protection Corp Sample Depth: n/a
Client Rep.: Pat Titus Sampling Method:  Grab
Date Tested: November 1, 2013 By: SP Date sampled: n/a
Soil Description”: GRAVEL - trace silt Sampled By: Client
USC Classification: Cu: 1.9
Moisture Content: 1.2% Cc: 0.8
Par_ticle Percent Sand Gravel
Size Passing Fi Medi c Fi c Cobble
(mm) Ine edium oarse ine oarse
200 100 60 40 30 20 16 10 8 4 3/8"  1/2 3/4" 1 15" 2 3 4 6 8 12"
200 100 | I I — — 1 I |
B gy _r . o
150 o || SOl IIDescrlptlon Proportions (%): |
100 Clay’& 9 Gravel 100 /
75 | 100 St ; /
56 60 L || Sand 0  Cobble 0
38 33 o /
Z 60
28 5 7
(%))
20 3 & 50
- /
14 1 & 40
10 1 &
5 0 o 30
25 0 20
1.25 0 /
063 | 0 ° ]
-
0.315 0 0
0.075 0.15 025 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.16 0
PARTICLE SIZE (mm)
0.08 0
Notes: * The upper clay size of 2 um, per the Canadian Foundation Engineering Manual

’The description is visually based & subject to EBA description protocols
3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75

Specification:
Remarks:
Reviewed By:
Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not A

responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported
herein have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any
interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written

V=
eQ

A TETRATECH COMPANY




PARTICLE SIZE ANALYSIS TEST REPORT

ASTM D422, C136 & C117

Project: Victoria Gold IROD Geotechnical Investigatio Sample No.: Fine
Project No.: W141013150-02 Material Type:
Site: Dublin Gulch Property, YT Sample Loc.: n/a
Client: NND EBA Land Protection Corp Sample Depth: n/a
Client Rep.: Pat Titus Sampling Method:  Grab
Date Tested: November 1, 2013 By: SP Date sampled: n/a
Soil Description”: SAND - gravelly, trace silt Sampled By: Client
USC Classification: Cu: 40.7
Moisture Content: 2.3% Cc: 3.1
Par_ticle Percent Sand Gravel
Size Passing Fi Medi c Fi c Cobble
(mm) Ine edium oarse ine oarse
200 100 60 40 30 20 16 10 8 4 3/8"  1/2 3/4" 1 15" 2 3 4 6 8 12"
200 [T T 11 ]
150 90
100 /
80 ,/
75 /
56 70 /
38 100 0) /
Z 60
28 97 | @ /
2
20 91 50
B /
14 85 G w0 /
10 | 80 | & /
5 65 & 30 Soil Description Proportions (%): [
1
2.5 49 20 — C_Iay & 9  Gravel 3B [
125 | 32 7 Silt
10 3 -
0.63 21 Sand 56  Cobble 0
0.315 | 16 0 L L L1 11 [ |
0.075 0.15 025 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.16 12
PARTICLE SIZE (mm)
0.08 9
Notes: * The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols
3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
Reviewed By:
Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not OA
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported _’E

herein have been performed to recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any
interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, EBA will provide it upon written

e0Q

A TETRATECH COMPANY




MOISTURE-DENSITY RELATIONSHIP (Proctor) REPORT

ASTM D698 (Standard Proctor)

Project: Victoria Gold IROD Geotechnical Investigation Sample No.: Fines
Project No.: W14103150-02 Sampled By: Client
Client: NND EBA Land Protection Corp Date Received: 28-Oct-13
Attention: Pat Titus Test Date: 1-Nov-13
E-mail: Test Method: Method A
Source: Compaction: Manual
Sample Location:
Sample Description:  SAND - gravelly, trace silt
2400
\ Maximum Dry Density: 2100 kg/m3
2300
Optimum Moisture Content: 9.5 %
As Received Moisture Content: 2.3 %
2200
Oversize (+19 mm) Retained: %
N\
2100 A\
2000
™
£
(@]
< 1900
b A
k%)
o
; 1800
>
o
1700
1600
1500
1400
1300
0 5 10 15 20 25 30 35
Moisture Content (%)
Remarks:
Reviewed By:
Data presented hereon is for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operating as EBA A Tetra Tech Company is not responsible, nor can be OA
held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reported herein have been performed to recognized E

industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of specification compliance or material
suitability. Should engineering interpretation be required, EBA will provide it upon written request.

€0Q

A TETRATECH COMPANY
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