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NOTICE

JDS Energy & Mining, Inc. prepared this National Instrument 43-101 Technical Report, in
accordance with Form 43-101F1, for Kaminak Gold Corporation. The quality of information,
conclusions and estimates contained herein is based on: (i) information available at the time of
preparation; (ii) data supplied by outside sources, and (iii) the assumptions, conditions, and
qualifications set forth in this report.

Kaminak Gold Corporation filed this Technical Report with the Canadian Securities Regulatory
Authorities pursuant to provincial securities legislation. Except for the purposes legislated under
provincial securities law, any other use of this report by any third party is at that party’s sole risk.

Effective Date: January 6, 2016 ii
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1 Executive Summary

1.1 Introduction

JDS Energy & Mining Inc. (JDS) was commissioned by Kaminak Gold Corporation (Kaminak) to
carry out a 43-101 Feasibility Study (FS) and Technical Report for the Coffee Gold Project (Coffee
Gold or Coffee or Project), which is an advanced exploration gold project owned by Kaminak and
located in the White Gold District of west-central Yukon, approximately 130 km south of Dawson.
The Project contains several gold deposits within an exploration concession covering an area of
more than 600 km?.

The Coffee Gold Project, comprising four open pits called Latte, Double Double, Supremo and
Kona, is proposed to be mined by conventional shovel and truck methods at an average rate of five
million tonnes per annum (Mt/a) of heap leach feed. The ore will be crushed and placed onto a
heap leach facility for nine months of the year. During the three coldest months of winter, run-of-
mine (ROM) ore will be stockpiled. Gold will be extracted from pregnant leach solution by a 5
tonnes per day (t/d) Adsorption-Desorption Recovery (ADR) carbon plant with mercury retorting to
produce a final gold doré product. A total of 1.9 Moz of gold is planned to be recovered, over an
ten-year mine life.

This report presents the results of the FS, in accordance with the Canadian Securities
Administrators’ National Instrument (NI)43-101 and Form 43-101F1, collectively NI 43-101,
guidelines.

Five previous technical reports were prepared for the Coffee Gold Project documenting exploration
work completed by Kaminak on the Coffee Gold Project in 2010, 2011, 2012, 2013 and 2014. The
most recent technical report was a Preliminary Economic Assessment (PEA) dated July 8, 2014.
All technical reports were filed on SEDAR.

1.2 Property Description and Ownership

The property comprises 3,021 contiguous Yukon Quartz Lease mining claims owned by Kaminak
covering an aggregate area of 60,502 ha. Kaminak has a 100% interest in the property, subject to
a 2% net smelter royalty (NSR), half of which may be repurchased by Kaminak for $2 million (M).

1.3 Geology and Mineralization

The Coffee Gold Project is located in the Yukon-Tanana Terrane (YTT), an accreted pericratonic
rock sequence that covers a large portion of the Omineca Belt in the Yukon and extends into
Alaska and British Columbia. The YTT underlies part of the Tintina gold belt and hosts multiple
gold deposits, including the Sonora Gulch gold deposit, the Casino copper-gold-molybdenum
porphyry, the Boulevard gold prospect, and the Golden Saddle gold deposit. The YTT also hosts
volcanogenic massive sulphide (VMS) and Mississippi Valley-type (MVT) deposits.

The Project area is underlain by a package of metamorphosed Paleozoic rocks of the YTT that was
intruded by a large granitic body in the Late Cretaceous. The Paleozoic rock package consists of a
mafic schistose to gneissic panel which overlies the Sulphur Creek orthogneiss.
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Both packages form the southwestern limb of a northwest-trending antiformal fold with limbs
dipping shallowly to the northeast and southwest.

Within the schistose and gneissic mafic rock package, a thick panel of biotite (+ feldspar + quartz +
muscovite + carbonate) schist with rare lenses of amphibolite overlies a panel of amphibolite and
metagabbro with arc-derived geochemical signatures. Within the schistose panel, 20 m thick slices
of serpentinized ultramafic are in tectonic contact with the surrounding rocks. This rock sequence
overlies the augen orthogneiss. These rocks are in contact to the southwest with the 98.2 + 1.3 Ma
Coffee Creek granite, a phase of the Dawson Range batholith. Both the Paleozoic metamorphic
rocks and Cretaceous granite are cut by intermediate to felsic dykes (andesite and dacite).

Exploration drilling has led to the discovery of gold mineralization in 15 separate areas of the
Coffee Gold Project: Supremo, Sumatra, Latte, Double Double, Arabica, Americano West,
Americano, Espresso, Kona, Kona North, Macchiato, Cappuccino, Dolce, French Press and Sugar.
Gold mineralization occurs in narrow to broad gold-bearing locally brecciated structures with
quartz, dolomite, sericite, and pyrite alteration. The host rock varies between augen gneiss,
granite, and biotite-feldspar schist.

The gold mineralization found to date is hydrothermal in origin and both structurally and
lithologically controlled. Mineralization is associated with both polyphase brecciation and intense
sulphidation of mica-rich host rocks by a CO,-S-As-Sb-Au fluid resulting in the formation of gold-
bearing arsenian pyrite. Micron-scale gold is found within arsenian pyrite and is associated with As-
rich growth bands. Oxidation of the arsenian pyrite along rims and cracks results in the release of
micron-scale free gold. Mineralization is constrained by sulphidized biotite within the Coffee Creek
granite to <98 Ma.

1.4 History, Exploration and Drilling

The Coffee property was acquired in 2009. Exploration work has been conducted on the property
each year since acquisition. The 2009 field program consisted of surficial trenching and soil
sampling in the main deposit area surrounding the initial gold-in-soil anomaly. Diamond drilling was
initiated in 2010 and led to the discovery of the Supremo zone in the first drill hole (17.1 g/t Au over
15.5 m; CFD0001). Latte, Double Double, Kona, and Americano were also discovered during the
2010 drilling program. The 2011 and 2012 field seasons consisted of infill and exploration drilling
as well as initial metallurgical testwork which led to Kaminak’s first estimate of mineral resources in
January 2013. Continued infill drilling and metallurgical testwork during the 2013 field season
facilitated an updated mineral resource statement and the release of a Preliminary Economic
Assessment (PEA) in July 2014. The positive PEA led to an exploration program to support the
Feasibility Study during the latter half of the 2014 field season and the beginning of the 2015 field
season. An annual summary of the exploration programs are presented in Table 1.1.
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Table 1.1: Summary of Annual Exploration Programs

Drill Metres Soil Trenching Mapping. and .
Year . Sampling Geophysics
Holes Drilled Samples (m)
(days) .
2009 N/A N/A 3,876 4164 10 261 line-km ground
magnetic survey
2010 76 16,103 8,851 4,470 10 579 line-km ground
magnetic survey
4,842 line-km
airborne magnetic
2011 246 48,042 10,689 3,926 15 and gamma-ray
spectrometric; 15.9
line-km HLEM and
Ohm mapper surveys
2012 335 65,548 4,438 N/A 40 N/A
2013 302 55,478 5,027 153 2 18 days of Induced
Polarization
5,300 line-km
2014 353 52,760 2,955 6,252 30 airborne magnetic
infill survey
2015 370 41,895 N/A N/A 30 N/A
Total 1,684 279,826 36,081 18,965 137 N/A

Source: Kaminak 2015

The purpose of the 2014 and 2015 drilling programs was to upgrade the main Project resource
area from the Inferred to Indicated Resource category and collect detailed hydrogeological and
geotechnical data. Resource delineation drilling focused on the “in-pit” resources defined in the
2014 PEA at Supremo, Latte, Double Double, Kona, and Sumatra zones. Hydrogeological,
metallurgical, geotechnical, and condemnation drilling programs were conducted property-wide. In
addition, exploration programs were conducted at the Supremo, Latte, Kona North, Cappuccino,
Macchiato, Dolce, and French Press zones.

All samples were analyzed by ALS Vancouver after sample preparation at ALS Whitehorse and in-
field portable XRF analysis by Kaminak geo-technicians. Each sample was assayed for gold using
conventional fire assay procedures on 30-gram charges. Samples from exploration targets were
additionally analyzed for a suite of trace elements using aqua regia digestion. Samples reporting
greater than 0.3 grams per tonne (g/t) Au were subsequently analyzed by cold cyanide shake test
to measure the cyanide soluble gold content.

1.5 Mineral Processing and Metallurgical Testing

Metallurgical testing for the Coffee deposits began in 2011 and continued through 2015. Initial
testing was conducted by Inspectorate Exploration & Mining Services Ltd. (“Inspectorate”) of
Richmond, British Columbia. Since 2013, almost all metallurgical testing for flowsheet development
has been performed by Kappes Cassiday and Associates (KCA) of Reno, Nevada. In 2015,
comminution test work was completed by ALS Metallurgy (ALS) of Kamloops, British Columbia.

Ore samples for metallurgical testing have been taken from both bulk surface samples and drill
core composites. Testing included column leaching, bottle roll leaching, flotation, column
percolation and drain down, multi-element head assay analyses, column leach head and tail assay
screen analyses, ball mill work indices, crushing impact, and abrasion indices.
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In addition to fire assays for gold and silver, analyses for carbon, sulphur, mercury and copper,
semi-quantitative analyses for a series of individual elements and whole rock constituents were
conducted. It is noted that no problematic elements were encountered during the head analyses.

Silver concentrations are low and any possible silver production will not be economically
significant. Silver analyses are available but are not considered further in this report.

The drill core sample collection and compositing was developed to construct samples from multiple
drill holes and intervals to fully represent the known areas of the different deposits and facies.

Locations of the ore samples collected are presented in Figure 1.1.

Figure 1.1: Metallurgical Sample Locations
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Source: Kaminak 2016

Four Bond low impact crusher tests were conducted on the Kona, Double Double, Supremo and
Latte composites. The highest value achieved was 11.5 kWh/t from the Latte composite. This is
considered soft with respect to impact breakage. Bond abrasion index (Al) tests were conducted on
eight samples from all mine areas and the values ranged from 0.029 to 0.097. Samples with an Al
of 0.1 or less may be considered mildly abrasive. Bond Rod Mill and Ball Mill Work indices were
12.73 and 15.06 kWh/t respectively for a Latte sulphide composite sample.
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Major conclusions from the test program include:
o Coffee ores generally leach very rapidly with low reagent consumption;
o Ore agglomeration is not required;

e A trade-off study to evaluate the incremental economics of crushing to a size of 80%
passing a 150 mm screen size (Pgo of 150 mm) as compared to a Pgy of 50 mm determined
the Pgo of 50 mm to be the optimal option; and

e Cyanide soluble assays from over 14,000 samples confirmed that cyanide soluble recovery
is a reliable method to map gold recovery in all known ore zones of the Coffee Gold Project
deposit.

To project actual plant operating conditions, laboratory test work gold recoveries were reduced 3%
and sodium cyanide consumptions were factored by 25%. However, for the Kona Middle and
Lower Transition samples (which represent less than 0.05% of the mineable reserve and where
there were not enough drill intervals to assemble a composite), recoveries from the cyanide soluble
test work were discounted by 11% and 12% respectively. The gold recoveries and cyanide
consumptions at the Pgg crush size of 50 mm are summarized in Table 1.2.
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Table 1.2: Gold Recovery, Cyanide Consumption and Lime Addition

Average Laboratory Results Application to Feasibility Study
Reagent Consumption Reagent Consumption
Description Gold 9 P Gold g P
Recovery NaCN Lime Recovery NaCN Lime
(%) kgt kgt (%) kgt kgt

Latte Oxide 93 0.6 1.27 90 0.2 1.5
atte Lpper 82 0.79 1.49 79 0.2 15

ransition
Latte Middle 63 0.76 1,52 60 0.2 15
Transition
Latte Lower 29 0.64 151 26 0.2 15
Transition
Supremo Oxide 93 0.73 1.54 90 0.2 1.5
Supremo Upper 85 0.61 15 82 0.2 15
Transition
Supremo Middle 60’ 57 0.2 15
Transition
Supremo Lower 30° 27 0.2 15
Transition
Kona Oxide 88 0.82 1.56 85 0.2 1.5
Kona Upper 72 0.76 153 69 0.2 15
Transition
Kona Middle 60° 49 0.2 15
Transition
Kona Lower 30° 18 0.2 15
Transition
Double Double 95 0.87 1.56 92 0.2 15
Oxide
Double Double 80° 77 0.2 15
Upper Transition
Double Double
Middle 60° 57 0.2 1.5
Transition
Double Double 307 27 0.2 15
Lower Transition
Notes:
1 Cyanide Soluble assays used for recovery - less than 1.2% of mineable reserves
2 Cyanide Soluble assays used for recovery - less than 0.5% of mineable reserves
3 Cyanide Soluble assays used for recovery - less than 0.04% of mineable reserves
4 Cyanide Soluble assays used for recovery - less than 0.01% of mineable reserves
5 Cyanide Soluble assays used for recovery - less than 0.9% of mineable reserves
6 Cyanide Soluble assays used for recovery - less than 0.5% of mineable reserves
7 Cyanide Soluble assays used for recovery - less than 0.1% of mineable reserves

Source: Kaminak 2015

The leach profile shows an initial rapid recovery of gold, followed by a slower leaching period to
achieve ultimate gold extraction. From KCA test results, a standardized leach profile for all Project
ore types were developed based on the solution : solids ratio. The actual period of leaching was
adjusted to fit the solution : solids ratio and will be considerably longer than indicated by laboratory
columns.
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Table 1.3 presents the data for the leach recovery curve for all ores and Figure 1.2 illustrates the
leach recovery cycle graphically. Recoveries presented are a percentage of the ultimate recoveries
achieved in Table 1.3.

Table 1.3: Leach Recovery Curve for Coffee Ores

Solution to Solids Ratio Days of Leaching % of Ultimate Recovery
0 0 0
0.6 40 84
1.2 80 93
1.8 120 97
24 160 99
3 200 100

Source: Kaminak 2015

Figure 1.2: Leach Time and Solutions to Solids Ratio vs. Percentage of Ultimate Gold Recovery
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1.6 Mineral Resource Estimate

The mineral resource estimate for the Coffee Gold Project was updated sequentially following the
completion of drilling on the various deposits. The effective date of the models at Latte, Double
Double and Kona is March 15, 2015 and for Supremo it is September 22, 2015. The resource block
models were developed using a geostatistical approach constrained by gold mineralization
wireframes.

The model considers information from 1,681 core and reverse circulation boreholes drilled by
Kaminak from 2010 to 2015 (280,000 m). Four individual block models were constructed using
MineSight® (v10.0-2) with limits determined on the basis of the local UTM coordinated system
(Nad83 datum, zone 7). The block size in all models measure 10 m long by 2.5 m wide by 5 m
high, with the long axes aligned parallel to the strike of the gold mineralization.

The boundaries of the gold mineralization were interpreted by Kaminak geologists from drilling data
on vertical sections spaced at 25 to 50 m intervals. These were linked into a series of 3D domains
that control the distribution and extent of gold mineralization in the resource model. Variable length
borehole assay sample data were composited at 1 m lengths for geostatistical analysis and grade
estimation. Potential outlier samples were examined using probability plots and a combination of
capping and volume restriction was applied to these high-grade composites to restrict their
influence during block grade estimation. Gold grades were estimated in model blocks using
ordinary kriging and the results validated by visual inspection and statistical evaluation.

The extent and intensity of oxidation was interpreted using a combination of qualitative data
collected during drill core and chip logging plus the solubility characteristics derived from a suite of
samples tested for cyanide gold solubility. Five oxide types or domains have been interpreted
which, in general, represent decreasing intensity of oxidation with depth below surface.

Although an extensive bulk density database was generated for the Coffee Gold Project, the lack of
density measurements derived from reverse circulation drill holes did not provide sufficient data
coverage in some areas to allow for direct interpolation of densities in the resource models. A
general relationship between density and the intensity of oxidation is evident and, as an alternative,
average density values have been used to calculate resource tonnages within each of the five
oxide type domains.

Resources were classified on the basis of confidence in the geological continuity and distance from
informing sample data. Block model quantities and grade estimates were classified according to
the Canadian Institute of Mining (CIM) “Definition Standards for Mineral Resources and Mineral
Reserves (May 2014)”. Blocks in the Indicated Resource category are delineated from multiple drill
holes located on a nominal 25 m (between sections) pattern with alternating sections that have 50
m and 25 m spaced holes. In general, this is equivalent to estimating block grades using three or
more drill holes within a maximum average distance of 25 to 30 m. Resources are included in the
Inferred Resource category if they occur within a maximum distance of 50 m from a drill hole and
exhibit a reasonable degree of geologic continuity.

The Coffee Gold Project deposits form relatively continuous, sub-vertical zones of gold
mineralization extending from the surface to depths (locally) of more than 200 m. The “reasonable
prospects for eventual economic extraction” were tested using a series of floating cone pit shells
based on projected technical and economic assumptions. This evaluation tests the estimated block
grades on a full block basis and includes adjustments for projected gold recoveries.

Effective Date: January 6, 2016 1-8
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The depth extents of the generated pits were compared to the proportion of resources located
within incremental depths of 50 m below surface. The results show that essentially all Indicated
Resources and the majority of the Inferred Resources occur at depths where it is considered
reasonable that present and future economic conditions would support open pit extraction. As a
result, the mineral resources for the Coffee Gold Project are not constrained within a pit shell or a
maximum depth below surface because, in the author’s opinion, any or all of the Coffee Gold
Project resource shows reasonable prospects for eventual economic extraction.

The Mineral Resource Statement for the Coffee Gold Project is presented in Table 1.4. Mineral
resources are stated at cut-off thresholds that reflect the projected metallurgical characteristics at
various degrees of oxidation; 0.3 g/t Au for Oxide and Upper Transition, 0.4g/t Au for Middle
Transition and at 1 g/t Au for Lower Transition and Sulphide types.

There are no known factors related to environmental, permitting, legal, title, taxation, socio-
economic, marketing, or political issues which could materially affect the extraction of the mineral
resource.

Effective Date: January 6, 2016 1-9
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Table 1.4: Estimate of Mineral Resources for the Coffee Gold Project*
Upper Middle Oxide
Oxide ppe! — : — Lower Sulphide
A Transition Transition Upper & Middle Transitions Transition
rea
Quantity Grade Metal Quantity Grade Metal Quantity Grade Metal Quantity Grade Metal Quantity Grade Metal Quantity Grade Metal
(ktonnes) Au (g/t) Au (koz) (ktonnes) Au (g/t) Au (koz) (ktonnes) Au (g/t) Au (koz) (ktonnes) Au (g/t) Au (koz) (ktonnes) Au (g/t) Au (koz) (ktonnes) Au (git) Au (koz)
INDICATED
Supremo 37,032 1.45 1,726 3,999 1.48 190 1,147 1.675 62 42,178 1.459 1,978 431 2.262 31 24 1.855 1
Latte 8,021 1.31 338 3,913 1.139 143 2,937 1.275 120 14,871 1.258 601 1,675 1.856 100 105 2.158 7
ggﬂg:z 776 2.327 58 797 2.837 73 402 2.32 30 1,976 2.531 161 105 2.343 8 3 2.567 0
Kona 1,298 1.144 48 751 0.926 22 161 0.935 5 2,210 1.055 75 83 1.497 4 6 1.604 0
COMBINED 47,127 1.432 2,170 9,461 1.409 429 4,647 1.452 217 61,235 1.43 2,815 2,294 1.941 143 138 2.091 9
INFERRED
Supremo 20,775 1.087 726 4,642 1.277 191 2,506 1.797 145 27,922 1.182 1,061 1,352 2.193 95 103 2.032 7
Latte 3,435 0.91 101 4,020 0.999 129 2,951 1.243 118 10,407 1.039 348 3,964 1.828 233 2,456 1.734 137
Bgﬂg::' 529 1.135 19 1,200 1.361 53 766 2.007 49 2,496 1.512 121 138 1.684 7 107 1.55 5
Kona 146 0.883 4 373 1.024 12 337 1.13 12 856 1.042 29 940 1.738 53 55 1.962 3
Kona North 135 1.511 7 411 1.795 24 295 1.663 16 841 1.703 46 409 2.743 36 310 3.016 30
COMBINED 25,020 1.065 857 10,646 1.192 408 6,855 1.543 340 42,520 1.174 1,605 6,803 1.94 424 3,030 1.872 182

Note: Oxide and Upper Transition 0.3 g/t Au cut-off, Middle Transition 0.4 g/t Au cut-off, Lower Transition and Sulphide 1.0 g/t Au cut-off.

*This Mineral Resource Estimate includes Mineral Reserves

Source: SIM Geological 2015
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1.7 Mineral Reserve Estimate

The mineral reserve for the property is based on the mineral resource estimate completed by SIM
Geological Inc. with an effective date of March 15, 2015 for Latte, Double Double and Kona and
September 22, 2015 for Supremo..

The mineral reserves were developed by examining each deposit to determine the optimum and
practical mining method. Cut-off grades (COGs) were then determined based on appropriate mine
design criteria and the adopted mining method. A shovel and truck open pit mining method was
selected for the various deposits.

The estimated Probable mineral reserves total 46.4 Mt at 1.45 g/t Au, containing 2.16 Moz Au
(Table 1.5).

Table 1.5: Mineral Reserve Estimate for the Coffee Gold Project

Area Classification Tonnes (Mt) Au (g/t) Contained Au (koz)
Total Open Pit Probable 46.4 1.45 2,157
Notes:

A gold price of US$1,200/0z is assumed.
A USS$ : C$ exchange rate of 0.87.
Dilution and recovery factors are applied as per open pit mining method.

Both mineral resource and mineral reserve estimations take into consideration on-site operating
costs (mining, processing, site services, freight, general and administration), geotechnical analysis
for open pit wall angles, metallurgical recoveries, and selling costs. In addition, the mineral
reserves incorporate allowances for mining recovery and dilution, and overall economic viability.

1.8 Mining

The Coffee Gold Project deposit is amenable to development as an open pit mine. Mining of the
deposit is planned to produce a total of 46.4 Mt of heap leach feed and 265 Mt of waste (at a 5.7:1
overall strip ratio) over a nine and a half year mine production life (including one year of pre-
production). The current life of mine (LOM) plan focuses on achieving consistent heap leach
production rates, and mining of higher value material early in the production schedule, as well as
balancing grade and strip ratios.

1.8.1 Open Pit Mine Plan and Phasing

Figure 1.3 illustrates the proposed overall site layout for the Project, including the open pit, waste
rock facilities, heap leach facilities, and proposed plant site locations.

The mine design process for the deposit commenced with the development of open pit optimization
input parameters. These parameters included estimates of metal price, mining dilution, process
recovery, off-site refining costs, geotechnical constraints (slope angles) and royalties (see
Table 1.6).

Effective Date: January 6, 2016 1-11
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Table 1.6: Mine Planning Optimization Input Parameters*

Parameter Unit 231a (IiuI;S
Revenue, Smelting & Refining

Gold price US$/oz Au 1,200
Exchange Rate C$:USs$ 0.87
Payable metal % 100
TC/RC/Transport C$/oz Au 8.62
Royalty @ 1% NSR C$/oz Au 13.79
Net gold value per ounce C$/oz 1,357
Net gold value per gram C$/g 43.63
OPEX Estimates

OP Waste Mining Cost C$/t waste mined 2.25
OP Ore Mining Cost C$/t ore mined 2.25
Strip Ratio (estimated) W:0 4
Open Pit Mining Cost C$/t milled 11.25
Process Cost

Leach Cost for all Ore Types and Deposits C$/t leached 6.00
General & Administrative (G&A) C$/t leached 4.00
Total OPEX Cost (excluding Mining) for all Ore Types and Deposits C$/t leached 10.00
Recovery and Dilution

External Mining Dilution — Supremo % 7
External Mining Dilution — Double Double %

External Mining Dilution — Kona % 10
External Mining Dilution — Latte %

Mining Recovery % 95
Gold Leach Recovery

Supremo Oxide % 90
Double Double Oxide % 92
Kona Oxide % 85
Latte Oxide % 90
Supremo Upper Transition % 82
Double Double Upper Transition % 77
Kona Upper Transition % 69
Latte Upper Transition % 79
Supremo Middle Transition % 57
Double Double Middle Transition % 57
Kona Middle Transition % 49

Effective Date: January 6, 2016
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Parameter Unit zglfu';s
Latte Middle Transition % 60
Supremo Lower Transition % 27
Double Double Lower Transition % 27
Kona Lower Transition % 18
Latte Lower Transition % 27
Cut-off Gold Grade Calculations

Supremo Oxide g/t Au 0.27
Double Double Oxide g/t Au 0.27
Kona Oxide g/t Au 0.3
Latte Oxide g/t Au 0.27
Supremo Upper Transition g/t Au 0.3
Double Double Upper Transition g/t Au 0.32
Kona Upper Transition g/t Au 0.37
Latte Upper Transition g/t Au 0.3
Supremo Middle Transition g/t Au 0.43
Double Double Middle Transition g/t Au 0.44
Kona Middle Transition g/t Au 0.51
Latte Middle Transition g/t Au 0.4
Supremo Lower Transition g/t Au 0.91
Double Double Lower Transition g/t Au 0.93
Kona Lower Transition g/t Au 14
Latte Lower Transition g/t Au 0.89
Other

Overall Pit Slope Angles degrees 35-50
Heap Leach Production Rate Mt/a 5

Source: JDS 2016

*These parameters differ slightly from those used in the economic model due to subsequent, more detailed

estimation work but the differences are not considered material.

Pit optimizations and analyses were conducted to determine the optimal mining shells. Detailed pit
and phase designs were then generated for the Supremo, Latte, Double Double and Kona deposits
and mine planning and scheduling was conducted on these detailed designs. The LOM plan
proposed mineral reserves (all oxidation types) for the deposit are presented in Table 1.7.
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Table 1.7: Proposed Mining Plan

Description Unit Value
Mine production life yr 10

Heap leach diluted ore feed Mt 46.4
Diluted gold grade (head grade) gt 1.45
Contained gold koz 2,157
Waste Mt 265.4
Total mined material Mt 311.7
Strip ratio t:it 5.7

Source: JDS 2016
1.8.2 Mine Schedule and Operations

The various pit designs for the Project deposit were divided into phases (or pushbacks) for the
mine plan development in order to provide flexibility in the schedule, maximize grade, reduce pre-
stripping requirements in the early years, and maintain the heap leach at full production capacity.
The Project deposits are most economical when certain open pit phases are mined concurrently.

The open pits are projected to provide the heap leach facility feed at a nominal rate of 5.0 Mt/a for
a period of ten and a half years (including the initial pre-production period). The open pit mining is
envisioned to be undertaken by Kaminak, the project owner. Annual mine production of ore and
waste is profiled to peak at 39.8 Mt/a, with a LOM waste to ore stripping ratio of 5.7:1. Given that
the crusher and heap leach facility will only be operated between April and December of each year,
a ROM stockpile will be used when necessary for stockpiling of ore from the open pit. The handling
of the fine ore from the crusher to the heap leach pad is included in the open pit scheduling and
operating cost estimation. Table 1.8 summarizes the LOM material movement by year for both the
mine and the heap leach facility.

Mining will begin at the Coffee Gold Project in Year -1 at Latte and Double Double pits to provide
waste rock for construction and enable the stockpiling of high-grade ore prior to the start of leach
processing. Leachate processing will commence in Q3 Year -1 and ramps up rapidly in Q4 of Year
-1. Open pit mining will then transition sequentially to the Kona and Supremo pits. Open pit mining
and loading of the heap leach facility will be completed in the first half of Year 9.

Open pit mining operations will use a fleet comprising 16 m? shovels, 12 m® front-end loaders, 4 m®
excavators, and 144 t haul trucks. This fleet will be supplemented by drills, graders, and track and
rubber-tire dozers. A 5 m bench height was selected for mining in ore and waste with overall 20 m
effective bench heights based on a quadruple-bench configuration.

Effective Date: January 6, 2016 1-15



KAMINAK GoLD CORP.

‘(/‘\"

10§ Energy & Ilnlﬂ Inc.

NI 43-101 COFFEE GOLD TECHNICAL REPORT b | 4
Table 1.8: Summary of LOM Production Schedule by Year
Description Unit Total Y-1 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
Total Ore kt 46,356 3,579 4,923 6,563 4,463 4,356 4,647 5,232 5,056 6,230 1,308
Total Mined grade gt 1.45 15 1.61 1.38 1.54 1.7 1.57 1.29 1.28 1.3 1.42
Total Au contain koz 2,157 172 255 292 220 239 235 217 207 260 60
Total Waste kt 265,361 15,125 17,601 28,036 30,800 35,163 35,015 33,828 34,730 29,715 5,349
Strip Ratio t:t 5.7 4.2 3.6 4.3 6.9 8.1 7.5 6.5 6.9 4.8 4.1
Total Material kt 311,717 18,705 22,524 34,598 35,263 39,519 39,662 39,060 39,785 35,945 6,656
Average Mined t/day 51,245 61,708 94,790 96,610 108,272 108,662 107,014 109,001 98,480 24,653
Total Heap Leach (HL) feed kt 46,356 3,500 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 2,856
HL Head grade gt 1.45 1.5 1.61 1.39 1.52 1.65 1.57 1.28 1.3 1.3 1.32
Au contain ounces koz 2,157 169 258 223 244 266 252 206 209 209 121
Au recovery % 86.3 86.6 82.0 81.4 86.1 86.2 86.8 87.8 89.6 89.0 89.1
Source: JDS 2016

1-16
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1.8.3 Waste Management

Over the LOM, a total of 265 Mt of waste rock will be produced. Most waste rock from the open pits
is planned to be deposited in various engineered waste rock facilities near to the pits from which
the waste is sourced. Some waste rock will be backfilled into mined out pits at Latte, Supremo and
Double Double in order to create causeways and facilitate ore haulage routes to the crusher.
Geochemical characterization (based on static and humidity cell testing, acid-base accounting, and
trace element analyses) indicates that the exposed pit walls at the Kona pit are potentially acid
generating. As such, the waste rock from the Kona pit will be stored in a temporary waste rock
facility adjacent to the pit during mining and then backfilled into the mined out pit.

1.9 Recovery Methods

The process flowsheet includes a two-stage crushing plant followed by a heap leach operation.
Gold is extracted by an ADR carbon plant. The process flowsheet and design criteria are based on
a heap leach processing rate of 5.0 million dry t/a at an average feed grade of 1.45 g/t and an
anticipated overall recovery of 86.3%. The process plant will be located near the heap leach facility
to minimize pumping and pipeline requirements for pregnant and barren solutions.

1.9.1 Crushing and Ore Handling

Run-of-mine ore with an approximate top size of 750 mm will be trucked from the pits and normally
dumped directly into the primary jaw crusher at a rate of about 18,000 t/d. A ROM stockpile area
with a capacity of approximately 1.5 Mt will allow the stockpiling of ore when the crusher is not
running, particularly during the winter months of January through March. The jaw and secondary
cone crusher will discharge feed onto the secondary crusher screen. The oversize will return to the
secondary cone crusher and the undersize is conveyed to the crushed-ore stockpile. The final
target product size is a Pgy of 50 mm. Lime will be added to the stockpile feed conveyor for pH
control on the heap leach.

Crushed ore will be reclaimed by a front-end loader from a 3,000 t crushed ore stockpile and a fleet
of haul trucks will transport the material to the heap leach facility. The crushing plant and haul
trucks will operate 275 days per year with no heap leach loading during the coldest period of the
year.

1.9.2 Heap Leach Facility

The heap leach facility consists of a conventional, multi-lift, free-draining ridge-top leach pad,
ponds, access roads, and leachate solution distribution and collection piping. Ore will be stacked
with trucks on a lined leach pad in nominal 10 m thick lifts. Barren solution will be irrigated onto the
heap using drip irrigation. Pregnant (gold-bearing) solution will be collected at the base of the heap
leach pad by impermeable membranes and piping. The pregnant solution will flow to the process
plant by gravity for gold recovery. The heap is stacked to the ultimate design height of about 80 m
(vertically over the leach pad).
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The leach pad will be constructed on a graded area along the ridgeline to the west of the process
plant and pits as shown in the site general arrangement, Figure 1.3. The leach pad will be
constructed in stages, with each stage large enough to provide ore capacity for one and a half to
three years of operation. The pad will be lined with two liners: a geosynthetic clay liner (GCL) at the
base directly overlain by an impermeable collection geomembrane. A network of drainage pipes
within a 500-mm thick layer of permeable gravel at the base of the pad will collect and direct the
pregnant solution into trunk lines on each flank of the pad and transport it by gravity to the process
plant. A series of horizontal trenches or wick drains will be installed beneath the liner system to
detect leakage.

Process solution (barren, pregnant and heap rinse water) will be stored in tanks located at the
plant. The barren solution will be heated when necessary to ensure that the thermal integrity of the
system and the leach pad is maintained. Ponds adjacent to the heap leach pad will be used to
store contact and clean water generated from seasonal and storm events, heap upset conditions
(e.g., power loss), and normal precipitation runoff. Ponds will generally not be used in the winter
except in the event of an upset condition. Two lined events ponds will be built prior to the
commencement of operations. An additional lined events pond will be built in or before Year 6 to
accommodate the expanded extent of the heap leach. A lined rain water pond will be built in Year 3
to collect clean water to provide make-up water to the process circuit.

Design criteria for the heap leach facility are as follows:
o Nominal design capacity of 47 Mt with expansion capacity to at least 61 Mt;

e The heap leach pad construction will be phased to optimize capital expenditure. Stage 1
will have a capacity of 7.2 Mt and will be constructed in Year -1. Stage 2 and beyond will
have incremental capacities of 8 to 20 Mt each (1.5 to 4 years of operating capacity);

e The heap leach pad is designed with a base composite liner system and graded to promote
free-draining of the pregnant solution to the flanks of the leach pad and then via a pipeline
to the plant;

¢ A number of mitigations to the extreme climate are incorporated to ensure that the heap
leach pad does not freeze:

0 Loading a minimum of 3.5 Mt of ore to the pad, with 30 m of ore depth, in Year -1 in
order to maintain thermal integrity;

o No ore crushing or heap stacking during January through March of each year;

0 Barren solution heating November through March of each year; with the heating
plant designed for 50% surplus capacity;

o Temporary geomembrane covers (thermal covers) will be used beginning in
Year 3 to maintain ore and solution temperatures and reduce or eliminate the need
for barren solution heating during winter. The thermal covers will also minimize
precipitation infiltration during spring and summer, and maximize runoff for storage
or discharge depending on operational water needs;
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o Drip lines will be buried to a depth of at least 1 m before winter, and after Year -1, a
backup irrigation area equal to 100% of the primary area will be provided in the
event the primary lines freeze.

e Solution ponds will not be used in the winter except in upset conditions. Pregnant, barren
and wash water will be stored in tanks at the plant (rather than ponds), processed, heated
and recirculated back to the heap during the winter period.

e The heap water balance is designed to minimize make-up water demand from external
sources and avoid the need to treat surplus water until near the end of the mine life.

The heap and ponds will be operated to facilitate progressive closure commencing in Year 4. Final
closure will be designed to allow the site to transition to passive management.

1.9.3 Processing Plant

The pregnant solution from the heap leach pad will flow by gravity from the heap at a nominal rate
of 455 m*/h (design 600 m>h) by pipe to the pregnant solution tank located in the process plant
building. The solution will then be pumped to the carbon adsorption circuit. The carbon adsorption
circuit consists of a series of six cascading carbon columns. The barren solution that will discharge
from the final carbon column is pumped to the barren solution tank. Cyanide solution, caustic
solution and anti-scalant are added to the barren solution as needed. During the colder months,
November to the end of March, a boiler will be used to heat the barren solution before it is pumped
back to the leach pad. The loaded carbon from the first carbon column is advanced to the
desorption circuit. The loaded carbon, 5 t/d, will be acid washed and gold recovered from the
carbon-in the strip vessel.

The pregnant solution from the strip vessel will flow to the electrowinning circuit. At the conclusion
of the strip cycle, the stripped carbon will be thermally regenerated in the 5 t carbon reactivation
kiln.

Gold will be plated onto knitted-mesh steel wool cathodes in the electrowinning cells. The gold-
bearing sludge and steel wool will be dried in an oven, mixed with fluxes and then smelted to
produce gold doré and slag. The doré will be stored in a vault while waiting for transport off site to a
refinery for further purification. Slag is processed to remove prills for re-melting in the furnace.A
laboratory facility will be equipped to perform sample preparation and assays by atomic absorption,
fire assay, and cyanide (CN) soluble analyses. A metallurgical test work area for process
optimization is also included.
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1.9.4 Gold Recovery

A summary of the distribution of ore types and gold recovery are presented in Table 1.9.

Table 1.9: Distribution of Ore Types and Gold Recovery

Au Oz (000) Distribution
Ore Ore T Contained Recoverable
Ore Type Tonnes . re fonnes Au Au
(kt) Contained Recoverable Percentage P
(%) ercentage Percentage
(%) (%)
Oxide 38,105 1,731 1,569 82.2 80.3 84.3
Upper, 5,326 269 215 115 12.5 115
Transition
Middle 2,185 112 66 47 5.2 35
Transition
Lower 740 45 12 1.6 2.1 0.6
Transition
Total Ore 46,356 2,157 1,862 100 100 100

Source: JDS 2016

The gold production model was developed from a combination of metallurgical testing data, the
mine production schedule, the heap leach facility construction sequence (or stacking plan), and the
leaching plan for the application of barren solution to the heaps.

The gold production model was developed on a quarterly basis for Years -1 through Year 3. At the
end of each year when the heaps are no longer loaded with ore there will be an in-process
inventory of recoverable gold remaining from two general areas; the recoverable gold in the ore in
the heaps that has not been leached to completion and the recoverable gold contained in solution
inventories, carbon, and the electrowinning/refining area that has not yet been processed into doré.

At the end of Year 3 the recoverable gold added to the heap and the gold actually produced reach
equilibrium and the in-process inventory has stabilized. From Year 4 through to Year 8, the gold
produced is the recoverable gold added to the heap with the inventory of gold to be recovered
remaining constant. In the third quarter of Year 9 the mined ore and ROM stockpile are depleted.
At that time the recovery of the in-process inventory will begin and will continue through Year 10 to
completion. It is assumed that 50% of the in-process inventory will be recovered in Year 9 and the
remainder in Year 10.

Table 1.10 provides a summary of the gold production schedule.
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Table 1.10: Annual Gold Recovery Projections
Description Unit Year

-1 1 2 3 4 5 6 7 8 9 10
Total Gold to HL Au (koz) 169 258 223 244 266 252 206 208 209 121
Cumulative Total Gold to HL Au (koz) 169 427 650 894 1,159 1,412 1,617 1,826 2,035 2,157
Recoverable Gold to HL Au (koz) 146 211 181 210 229 219 181 187 186 111
Cumulative Recoverable Gold to HL Au (koz) 146 358 539 749 978 1,197 1,377 1,564 1,751 1,862
Gold Recovered Au (koz) 96 204 180 217 229 219 181 187 186 137 26
Cumulative Gold Recovered Au (koz) 96 300 480 697 926 1,145 1,326 1,512 1,699 1,836 1,862
% Cumulative Gold Recovered % 56.5 70.3 73.9 78.0 79.9 81.1 82.0 82.8 83.5 85.1 86.3

Source: JDS 2016

Effective Date: January 6, 2016
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1.10 Project Infrastructure

Due to the remoteness of the property, significant infrastructure would be required for the storage of
consumables, power generation, and personnel accommodation. The Coffee Gold Project site is
planned to have bulk fuel storage tanks with a fuel distribution system, laydown yards, a bi-fuel
(liquid natural gas (LNG) and diesel) power plant, vehicle maintenance shop, accommodation camp,
water and domestic waste management facilities, satellite communication and an airfield.

A 214 km all-season road from Dawson to the site will be utilized. The route comprises an existing
service road which will be upgraded plus approximately 37 km of new road construction. The
proposed route crosses the Stewart and Yukon Rivers. During open water season barges will be
used to transport supply trucks across the river. During winter months ice bridges will be constructed
across the rivers. Storage facilities for all major consumables have been sized to allow for ten weeks
of road access interruptions during spring break-up and fall freeze-up.

A 1,220 m all-weather airstrip will be located approximately 7 km west of the Coffee Gold Project
accommodation complex. The airstrip will be able to handle large turboprop fixed wing aircraft and
will be primarily used for personnel transportation.

The major infrastructure related to the mining and processing operations at the site includes the
primary and secondary crushing facilities, carbon adsorption plant, gold refinery, heap leach
facilities, waste rock storage areas (WRSA), water drainage structures and storage ponds, and haul
roads.

The installed power generating capacity will be 9 MW. Although the power generators will have the
capability to use either diesel or LNG, only diesel is considered for the Feasibility Study. Buildings
and facilities will be heated primarily by heat recovered from the power plant.

The accommodation and office complex will be portable, with modular units constructed off-site. The
construction phase will accommodate up to 294 workers. This complex will be sufficient to use
throughout operations as the maximum on site workforce is expected to be 225.

1.11 Environment Assessment and Permitting

In 2010, Kaminak initiated the collection of baseline environmental data and heritage information.
The collection of environmental baseline information, which is ongoing, includes the disciplines of
wildlife, water, hydrology (surface and groundwater), climate, vegetation, air quality and aquatic life.
The data collected to date is reflective of undisturbed areas found in and around the Project area.

Kaminak has ensured the involvement of First Nations in the design, implementation and data
collection of the baseline programs. Through ongoing dialogue with First Nations, environment and
heritage values are readily identified and incorporated. The project area was, and continues to be,
used by First Nations and it is important to Kaminak that future use be considered in Project
planning.
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The Project will be subject to an environmental and socio-economic assessment (ESA) under the
Yukon Environmental and Socio-economic Assessment Act (YESAA), administered by the Yukon
Environmental and Socio-economic Assessment Board (YESAB). The ESA documents the potential
environmental and socio-economic effects of the Project by evaluating baseline information, the
proposed mine plan and by consulting widely with governments, First Nations, communities,
stakeholders, experts and the public.

The ESA will also outline mitigation measures and management plans to be employed to minimize
or eliminate possible negative effects resulting from the Project, and conduct research to address
environmental priorities. Work has commenced on the ESA with summer 2016 being the target date
for its submission to the YESAB.

Once the adequacy review is completed, Kaminak intends to submit the application for a water
license from the Yukon Water Board, a Quartz Mining License under the Quartz Mining Land Use
Regulation, and other authorizations.

1.12 First Nations’ Considerations

The Project is located within the traditional territory of Tr'ondék Hwéch'in and the asserted area of
White River First Nation. A portion of the claim block is located within the shared traditional territory
of Selkirk First Nation. The proposed road alignment is located with the traditional territory of
Tr'ondék Hwéch'in, portions of which are located within the shared traditional territories of Selkirk
First Nation and the First Nation of Nacho Nyak Dun and the asserted area of White River First
Nation.

Kaminak have an Exploration Cooperation Agreement with Tr'ondék Hwéch'in, signed May 2013,
and an Exploration Communication and Cooperation Agreement with White River First Nation,
signed June 2014.

1.13 Capital Costs

The initial or pre-production capital cost estimate (CAPEX) is $318.4 M and sustaining CAPEX of
$167.0 M, as summarized in Table 1.11. Costs are expressed in Canadian dollars with no escalation
(Q4-2015 dollars).
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Table 1.11: Life of Mine Capital Costs

Pre-Production Produc':ti_on/ LOM
Capital Cost Sustaining
$M $M $M
Mining 854 47.5 132.9
On-Site Development 7.7 0.9 8.7
Ore Crushing and Handling 16.4 0.0 16.4
Heap Leach 28.2 34.5 62.7
Process Plant 27.6 1.0 28.6
On-Site Infrastructure 431 2.8 46.0
Off-Site Infrastructure 24.3 0.0 243
Indirects 31.7 4.7 36.4
EPCM 18.9 1.5 20.4
Owner Costs 7.9 0.0 7.9
Reclamation/Closure 0.0 60.5 60.5
Subtotal 2914 153.4 444.8
Contingency 26.1 7.2 33.3
Total Capital 317.4 160.6 478.1

Source: JDS 2016

Preparation of the capital cost estimate is based on the JDS philosophy that emphasizes accuracy
over contingency, and uses defined and proven project execution strategies. The estimates were
developed using first principles, applying directly-related project experience, and the use of general
industry factors. Almost all of the estimates used in this project were obtained from engineers,
contractors, and suppliers who have provided similar services to existing operations and have
demonstrated success in executing the plans set forth in this study.

The initial capital estimates include all pre-production mining activities in Years -3, -2 and -1 and are
based on owner-performed mining. Equipment leases have not been considered in this estimate.

The CAPEX estimate includes the costs required to develop, sustain, and close the operation for the
planned 10-year mine life, which includes a one year construction period. The sustaining capital
estimate is based on required capital expenditure during operations for waste storage development,
mining equipment acquisition and rebuilding, heap leach pad extensions, and mining infrastructure
installations as defined by the mine plan. The closure and reclamation estimate is based on a
preliminary estimation of a closure plan commencing in Year 4 and continuing to Year 20.

1.14 Operating Costs

The operating cost estimate (OPEX) is based on a combination of experience, reference projects,
first principle calculations, budgetary quotes and factors as appropriate for a Feasibility Study.

The total life of mine costs are summarized in Table 1.12.
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Table 1.12: Life of Mine Operating Costs (excluding costs capitalized in pre-production)

Operating Costt g\:g::aegi:ét I;:::
Mining* 15.26 707.4
Processing 4.97 230.3
Surface & Infrastructure 0.97 45.2
G&A 2.89 134.2
Total Operating Costs 2410 1,1171

(1): Operating Costs include the working capital during the pre-production period

(*): Average LOM Open Pit Mining Cost amounts to $2.27 /t mined at a 5.7 strip ratio
Source: JDS 2015

1.15 Economic Analysis

An economic model was developed to reflect projected annual cash flows and sensitivities of the
Project. All costs, metal prices and economic results are reported in Canadian dollars (C$ or $)
unless stated otherwise.

Pre-tax estimates of project values were prepared for comparative purposes, while after-tax
estimates were developed to approximate the true investment value. It must be noted, however, that
tax estimates involve many complex variables that can only be accurately calculated during
operations and, as such, the after-tax results are only approximations.

The reader is cautioned that the gold price and exchange rate used in this study are only
estimates based on recent historical performance and there is absolutely no guarantee that
they will be realized if the Project is taken into production. The gold price is based on many
complex factors and there is no reliable method of predicting long term gold price.

Other economic factors considered include the following:

o Discount rate of 5% (sensitivities using other discount rates have been calculated for each
scenario);

e Closure cost of $60.5 M which includes a 12% contingency;
e Nominal 2016 dollars;

e Revenues, costs, taxes are calculated for each period in which they occur rather than actual
outgoing/incoming payment;

e Results are presented on 100% ownership and do not include management fees or financing
costs;

e Exclusion of all pre-development and sunk costs (i.e. exploration and resource definition
costs, engineering fieldwork and studies costs, environmental baseline studies costs, etc.);
and

e Costs from operations incurred in the pre-production period have been capitalized and
assumed to cover the working capital necessary.
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The results of the economic analysis are shown in Table 1.13.

Sensitivities to metal prices, head grade, OPEX and CAPEX were conducted by adjusting each
variable up and down 15% independently. As with most metal mining projects, the Project is most
sensitive to metal price and head grade. The Project is slightly more sensitive to OPEX than CAPEX.
The base case sensitivities are shown in Table 1.14.

Table 1.13: Economic Results

Parameter Unit Value
Au Price US $/oz 1,150
Exchange Rate US:CDN 0.78
Production
Mine Life (start of commercial gold production) Yrs 10
Au Produced LOM k 0z 1858
Avg k oz/yr 202
LOM NSR (after royalties) M 2,708
. LOM $M 1,094
Operating Costs :
$/t milled 25.31
Capital Costs
Pre-Production $M 291
Sustaining & Closure $M 153
Subtotal $M 445
Contingency 11% $M 33
Total Capital Costs $M 478
. $M 1,614
Operating Cash Flow
$M/yr 176
Cash Cost US$/oz 515
Cash Cost (incl. Sustaining Capital) US$/oz 660
Economic Results
$M 682.3
After-Tax Free Cash Flow
Avg $M/yr 74
Discount Rate % 5
Pre-Tax NPVse, $M 762
Pre-Tax Internal Rate Of Return (IRR) % 50
Pre-Tax Payback Yrs 1.5
After-Tax NPVsy, M 455
After-Tax IRR % 37
After-Tax Payback Yrs 2.0

Source: JDS 2016
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1.15.1 Timing of Revenues and Working Capital

Working capital has been considered in the economic analysis by accounting for the equivalent of
three months of Year -1 operating costs (for fuel and consumables) during the pre-production period.
Working capital amounts to $23.0 M. The working capital is recuperated during the last year of
production, Year 10.

Table 1.14: Economic Sensitivities

After-Tax NPVsq, ($M)

Variable -15% 100% 15%
Metal Prices 271 455 640
Head Grade 672 455 295
Operating Costs 271 455 639
Capital Costs 574 455 337

Source: JDS 2016

1.16 Conclusions

It is concluded that the Feasibility Study summarized in this technical report contains adequate detail
and information to support the positive economic outcome shown for the Project. Standard industry
practices, equipment and design methods were used.

The Coffee Gold Project contains a substantial oxide resource that can be mined by open pit
methods and recovered with heap leach processing.

Based on the assumptions used for this preliminary evaluation, the Project is economic and should
proceed to the detailed engineering stage and ultimately construction.

There is also a possibility of improving the project economics by identifying additional mineral
resources within the development area that may justify increased open pit production or extend the
mine life.

The most significant potential risks associated with the Project are metallurgical recovery, climatic
influences, uncontrolled dilution, operating and capital cost escalation, permitting and environmental
compliance, unforeseen schedule delays, changes in regulatory requirements, ability to raise
financing and metal price. These risks are common to most mining projects, many of which can be
mitigated with adequate engineering, planning and pro-active management.

1.17 Recommendations

It is recommended that the Project be advanced to construction through the normal process of
permit acquisition, financing detailed engineering and construction. Costs for engineering and
construction are provided in the capital cost of this study.
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2 Introduction

2.1 Basis of Feasibility Study

This Feasibility Study Report was compiled by JDS for Kaminak. This technical report summarizes
the results of the FS and was prepared to support the Canadian Securities Administrators’ National
Instrument 43-101 and Form 43-101F1.

2.2 Scope of Work

This report summarizes the work carried out by each company is listed below, and combined, makes
up the total Project scope.

JDS Energy & Mining Inc. (JDS) scope of work included:
o FS project management;
e  Optimization of the June 2014 PEA outcomes;

e Compilation of the report, including data and information provided by other consulting
companies;

o Reserve estimation and mine planning;

e Ore crushing and handling;

e ADR process plant;

e Design and location of on-site infrastructure;

e Site access road route selection and design oversight;

¢ Environmental permitting and community relations;

¢ CAPEX and OPEX estimation;

e Preparation of a financial model to enable economic evaluation;

¢ Interpretation of results and recommendations to improve value and reduce risks.
SRK Consulting (U.S.) Inc. (SRK) scope of work included:

e Geotechnical assessment and design of open pits; and

e Geotechnical assessment of ground conditions for infrastructure facilities, the heap leach
pad and waste rock storage facilities.

SIM Geological Inc. (SIM Geological) scope of work included:
e Project setting, history and geology description; and

e Mineral resource estimate.
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Kappes, Cassiday & Associates (KCA) scope of work included:
¢ Implementation and supervision of the metallurgical testing program;

o Development of a conceptual flowsheet, specifications and selection of leach process
equipment; and

o Establishment of gold recovery values based on metallurgical testing results.
ALS Canada (ALS) scope of work included:

e Crushing and abrasion testwork;
The Mines Group Inc. (The Mines Group) scope of work included:

e Design and construction methodology of the heap leach facility.
Fred Lightner, Kaminak Gold Corp. (Kaminak) provided:

e Oversight and review of metallurgical testwork, crushing, heap leach facility, ADR process
and gold recovery model.

RRD International Corp scope of work included:
e Design and construction methodology of the heap leach facility;
Lorax Environmental Services Ltd. (Lorax) scope of work included:
o Water balance, geochemistry and source terms;
SRK Consulting (Canada) Inc. (SRK) scope of work included:
o Water management structure design;
Onsite Engineering Ltd. (Onsite Engineering) scope of work included:
¢ Final alignment and design of site access road.
Tetra Tech EBA (Tetra) scope of work included:
e Permafrost.
Ernst and Young’s scope of work included:

e Tax model review.
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2.3 Qualified Person Responsibilities and Site Inspections

The Qualified Persons (QPs) preparing this report are specialists in the fields of geology,
exploration, mineral resource and mineral reserve estimation and classification, geotechnical,
environmental, permitting, metallurgical testing, mineral processing, processing design, capital and
operating cost estimation, and mineral economics.

None of the QPs or any associates employed in the preparation of this report has any beneficial
interest in Kaminak and neither are they insiders, associates, or affiliates. The results of this report
are not dependent upon any prior agreements concerning the conclusions to be reached, nor are
there any undisclosed understandings concerning any future business dealings between Kaminak
and the QPs. The QPs are being paid a fee for their work in accordance with normal professional
consulting practice.

The following individuals, by virtue of their education, experience and professional association, are
considered QPs as defined in the NI 43-101, and are members in good standing of appropriate
professional institutions. The QPs are responsible for specific sections as follows:

Table 2.1: Qualified Person Responsibilities

Qualified Person Company Report Sections of Responsibility
1, 2, 3, 18, (except 18.1.2, 18.1.3, 18.1.4,

Gordon Doerksen, P.Eng. JDS Energy & Mining Inc. 18.4), 19, 20, 21, 22, 23 (except 23.6.5), 25,
26, 27, 28, 29

Robert Sim, P. Geo. SIM Geological Inc. 4,5 6,7,8,9,10, 11,12, 14, 24

Dino Pilotto, P.Eng. JDS Energy & Mining Inc. 15, 16 (except 16.2.4.1, 16.2.6.6.1)

Kelly McLeod, P. Eng. JDS Energy & Mining Inc. 17 (except 17.3.4 and 17.4)

Mark Smith, P.E. RRD International Corp. 17.3.4,17.4

Mike Levy, P.E. SRK Consulting (U.S.) Inc. 16.2.4.1,16.2.6.6.1, 18.1.2, 18.1.3, 18.1.4

Tom Sharp, P.Eng. SRK Consulting (Canada) Inc. 18.4,25.3.6.5

Daniel W. Kappes, P.E. Kappes, Cassiday & Associates 13

QP visits to the Coffee Gold property were conducted as follows:
o Gordon Doerksen visited the Project site on May 22, 2015.

o Robert Sim visited the site several times including September 12-14, 2011, August 28-29,
2012, May 15-16, 2013 and September 24, 2014.

¢ Dino Pilotto visited the site on May 22, 2015.
o Kelly McLeod has not visited the site.

o Mike Levy visited the site on May 22, 2015.
e Tom Sharp has not visited the site.

e Mark Smith visited the site on May 22, 2015.

o Daniel Kappes has not visited the site.
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2.4 Sources of Information

The sources of information include data and reports supplied by Kaminak personnel as well as
documents cited throughout the report and referenced in Section 28. In particular, background
Project information was taken directly from the most recent technical report entitled “Preliminary
Economic Assessment Technical Report, Coffee Gold Project, Yukon Territory, Canada” prepared
by JDS Energy and Mining Inc., with an effective date of June 10, 2014.

2.5 Currency and Rounding

Unless otherwise specified or noted, the units used in this technical report are metric. Every effort
has been made to clearly display the appropriate units being used throughout this technical report.
Currency is in Canadian dollars (C$ or $).

This report includes technical information that required subsequent calculations to derive subtotals,
totals and weighted averages. Such calculations inherently involve a degree of rounding and
consequently introduce a margin of error. Where these occur, the QPs do not consider them to be
material.
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3 Reliance on Other Experts

The QPs opinions contained herein are based on information provided by Kaminak and others
throughout the course of the study. The QPs have taken reasonable measures to confirm
information provided by others and take responsibility for the information.

Non-QP specialists relied upon for specific advice are:

e Fred Lightner, Kaminak Gold Corp. provided oversight and review of metallurgical testwork,
crushing, heap leach facility, the ADR process and gold recovery model;

¢ Anthony Crews, P.E. designed the heap leach facility;

e David Flather, Lorax Environmental Services Ltd. Advised on geochemistry and water
balance;

o Jeremy Araki, Onsite Engineering Ltd.;

o Kevin Jones, Tetra Tech EBA (Tetra) for advice relating to permafrost;

e Ernst and Young advised on the tax model.

The QPs used their experience to determine if the information from previous reports was suitable
for inclusion in this technical report and adjusted information that required amending.
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4 Property Description and Location

The Coffee Project is located in west-central Yukon, within the Whitehorse Mining District, Canada,
130 kilometers (km) south of Dawson (Figure 4.1). The Project comprises 3,021 contiguous claims
covering an aggregate area of approximately 60,502 hectares (ha). Claims are summarized in
Table 4.1. The Coffee property covers parts of 1:50 000 scale national topographic system (NTS)
map sheets 115J-13, 115J-14, and 115J-15. The main mineralized zones at the Project are located
roughly at the UTM NAD83 coordinates of 6,974,000mN and 584,000mE.

4.1 Mineral Tenure

The main Coffee Project claim block consists of 3,021 registered claims (2,927 Coffee, 68 Cream,
16 Lion, and 10 Sugar). The entire claim block covers an area measuring approximately 50 km by
12 km (Figure 4.1). The boundaries of the individual claims have not been legally surveyed. The list
of claims is presented in Figure 4.2.

The mineral rights include surface rights under the Yukon Territory Quartz Mining Act, including
access to the property under a Class 4 Mining Land Use Permit to undertake exploration activities
(see Section 4.3) and the right to extract mineralized material from surface pursuant to the grant of
a Quartz Lease (see Section 4.4).

4.2 Underlying Agreements

Kaminak’s rights to the Coffee claims were acquired from prospector Mr. Shawn Ryan of Dawson,
through an agreement dated April 27, 2009 (amended and restated on June 9, 2009 and further
amended on March 25, 2010 and March 30, 2011). Pursuant to that agreement, in 2011 Kaminak
earned a 100% legal and beneficial interest in the property by making cash payments of $400,000;
issuing 2,000,000 shares; and fulfilling a $1,800,000 work commitment.

There is a 2% net smelter returns royalty (NSR) on the property, payable to Mr. Ryan, subject at
any time to a 1% buy-back for C$2.0 M, with annual advance royalty payments of $20,000
commencing December 31, 2013. Subject to the 2% NSR payable to Mr. Ryan, the property is free
and clear of all liens and third party interests.
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Figure 4.1: Coffee Project Location Map
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Figure 4.2: Mineral Tenure Map
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Table 4.1: Kaminak Coffee Property Claims

Claim Name Grant No. Expiry Date NTS #'s Group
COFFEE 1-6 YC46734 - YC46739 15-Dec-2032 115J14 HWQ7440
COFFEE 7 YC46740 15-Dec-2036 115J14 HWQ7442
COFFEE 8 YC46741 15-Dec-2036 115J14 HWO07441
COFFEE 9-12 YC46742 - YC46745 15-Dec-2036 115J14 HWO07444
COFFEE 13- 14 YC46746 - YC46747 15-Dec-2036 115J14 HWQ7442
COFFEE 15 YC46748 15-Dec-2036 115J14 HWO07443
COFFEE 16 YC46749 15-Dec-2036 115J14 HWQ7442
COFFEE 17 - 18 YC53949 - YC53950 15-Dec-2032 115J14 HWQ7444
COFFEE 19 -24 YC53951 - YC53956 15-Dec-2028 115J14 HWQ7440
COFFEE 25 - 36 YC53957 - YC53968 15-Dec-2032 115J14 HWQ7441
COFFEE 37 - 39 YC54445 - YC54447 15-Dec-2032 115J14 HWQ07443
COFFEE 40 YC54448 15-Dec-2033 115J14 HWO07443
COFFEE 41 - 54 YC54449 - YC54462 15-Dec-2032 115J14 HWQ7441
COFFEE 55 - 62 YC54463 - YC54470 15-Dec-2031 115J14 HWQ7441
COFFEE 63 - 68 YC54471 - YC54476 15-Dec-2032 115J14 HWQ7441
COFFEE 69 - 92 YC54477 - YC54500 15-Dec-2031 115J14 HWQ7441
COFFEE 93 YC60164 15-Dec-2032 115J14 HWO07444
COFFEE 94 YC60165 15-Dec-2032 115J14 HWQ7442
COFFEE 95 YC60166 15-Dec-2032 115J14 HWO07444
COFFEE 96 YC60167 15-Dec-2032 115J14 HWQ7442
COFFEE 97 YC60168 15-Dec-2032 115J14 HWO07444
COFFEE 98 YC60169 15-Dec-2032 115J14 HWQ7442
COFFEE 99 YC60170 15-Dec-2032 115J14 HWO07444
COFFEE 100 YC60171 15-Dec-2032 115J14 HWQ7442
COFFEE 101 YC60172 15-Dec-2032 115J14 HWO07444
COFFEE 102 YC60173 15-Dec-2032 115J14 HWQ7442
COFFEE 103 YC60174 15-Dec-2032 115J14 HWQ7444
COFFEE 104 YC60175 15-Dec-2032 115J14 HWQ7442
COFFEE 105 - 112 YC60176 - YC60183 15-Dec-2032 115J14 HWQ07443
COFFEE 113 - 122 YC83190 - YC83199 15-Dec-2030 115J14 HWQ7442
COFFEE 123 - 128 YC83200 - YC83205 15-Dec-2030 115J14 HWQ7444
COFFEE 129 - 132 YC83206 - YC83209 15-Dec-2028 115J14 HWQ7440
COFFEE 133 - 136 YC83210 - YC83213 15-Dec-2030 115J14 HWQ7444
COFFEE 137 - 140 YC83214 - YC83217 15-Dec-2028 115J14 HWQ07440
COFFEE 141 - 144 YC83218 - YC83221 15-Dec-2030 115J14 HWQ7444
COFFEE 145 - 148 YC83222 - YC83225 15-Dec-2028 115J14 HWQ7440
COFFEE 149 - 152 YC83226 - YC83229 15-Dec-2030 115J14 HWQ7444
COFFEE 153 - 172 YC83230 - YC83249 15-Dec-2028 115J14 HWQ7440
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Claim Name Grant No. Expiry Date NTS #'s Group

COFFEE 173 - 226 YC83250 - YC83303 15-Dec-2030 115J14 HWQ7441
COFFEE 227 - 276 YC83652 - YC83701 15-Dec-2030 115J14 HWQ7441
COFFEE 277 - 282 YC89405 - YC89410 15-Dec-2030 115J14 HWQ7442
COFFEE 283 - 288 YC89411 - YC89416 15-Dec-2030 115J14 HWQ7444
COFFEE 289 - 292 YC89417 - YC89420 15-Dec-2028 115J14 HWQ7440
COFFEE 293 - 298 YC89421 - YC89426 15-Dec-2030 115J14 HWQ7442
COFFEE 299 - 304 YC89427 - YC89432 15-Dec-2030 115J14 HWQ7444
COFFEE 305 - 308 YC89433 - YC89436 15-Dec-2028 115J14 HWQ7440
COFFEE 309 - 316 YC89437 - YC89444 15-Dec-2030 115J14 HWQ7441
COFFEE 317 - 328 YC89445 - YC89456 15-Dec-2030 115J14 HWQ7443
COFFEE 329 - 344 YC89457 - YC89472 15-Dec-2030 115J14 HWQ7442
COFFEE 345 - 382 YC93441 - YC93478 15-Dec-2028 115J13,115J14 HWO07441
COFFEE 383 - 394 YC93479 - YC93490 15-Dec-2028 115J14 HWQ7443
COFFEE 395 - 404 YC93491 - YC93500 15-Dec-2028 115J14 HWQ7442
COFFEE 405 - 410 YC97368 - YC97373 15-Dec-2028 115J14 HWQ7442
COFFEE 411 - 570 YC92601 - YC92760 15-Dec-2028 115J13,115J14 HWO07441
COFFEE 571 - 578 YC92761 - YC92768 15-Dec-2028 115J14 HWQ7443
COFFEE 579 - 586 YC92769 - YC92776 15-Dec-2028 115J14 HWQ7441
COFFEE 587 - 590 YC92777 - YC92780 15-Dec-2028 115J14 HWQ7441
COFFEE 591 - 598 YC92781 - YC92788 15-Dec-2028 115J14 HWQ7443
COFFEE 599 - 610 YC92789 - YC92800 15-Dec-2028 115J13,115J14 HWO07441
COFFEE 611 - 616 YC93351 - YC93356 15-Dec-2028 115J14 HWQ7441
COFFEE 617 - 624 YC93357 - YC93364 15-Dec-2028 115J14 HWQ7443
COFFEE 625 YC93365 15-Dec-2028 115J13 HWQ7441
COFFEE 627 - 658 YC96801 - YC96832 15-Dec-2028 115J13 HWQ7441
COFFEE 659 - 676 YC96833 - YC96850 15-Dec-2028 115J14 HWQ7443
COFFEE 677 - 684 YC96851 - YC96858 15-Dec-2028 115J14 HWQ7441
COFFEE 685 - 718 YC96859 - YC96892 15-Dec-2028 115J14 HWQ7443
COFFEE 719 - 726 YC96893 - YC96900 15-Dec-2028 115J14 HWQ7442
COFFEE 727 - 782 YC92535 - YC92590 15-Dec-2028 115J14 HWQ7442
COFFEE 783 YC92591 15-Dec-2028 115J14 HWQ7444
COFFEE 784 YC92592 15-Dec-2028 115J14 HWQ7442
COFFEE 785 YC92593 15-Dec-2028 115J14 HWQ7444
COFFEE 786 YC92594 15-Dec-2028 115J14 HWQ7442
COFFEE 787 YC92595 15-Dec-2028 115J14 HWQ7444
COFFEE 788 YC92596 15-Dec-2028 115J14 HWQ7442
COFFEE 789 YC92597 15-Dec-2028 115J14 HWQ7444
COFFEE 790 YC92598 15-Dec-2028 115J14 HWQ7442
COFFEE 791 YC92599 15-Dec-2028 115J14 HWQ7444
COFFEE 792 YC92600 15-Dec-2028 115J14 HWQ7442

Effective Date: January 6, 2016
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Claim Name Grant No. Expiry Date NTS #'s Group

COFFEE 793 YC92818 15-Dec-2028 115J14 HWQ7444
COFFEE 794 YC92819 15-Dec-2028 115J14 HWQ7442
COFFEE 795 YC92820 15-Dec-2028 115J14 HWQ7444
COFFEE 796 YC92821 15-Dec-2028 115J14 HWQ7442
COFFEE 797 YC92822 15-Dec-2028 115J14 HWQ7444
COFFEE 798 - 865 YC92823 - YC92890 15-Dec-2028 115J14 HWQ7442
COFFEE 866 - 894 YC93271 - YC93299 15-Dec-2028 115J14 HWQ7442
COFFEE 895 - 910 YC92801 - YC92816 15-Dec-2028 115J14 HWQ7442
COFFEE 911 - 928 YD12701 - YD12718 15-Dec-2028 115J14 HWQ7443
COFFEE 929 - 960 YD12719 - YD12750 15-Dec-2028 115J14 HWQ7442
COFFEE 961 - 969 YD13231 - YD13239 15-Dec-2028 115J14 HWQ7443
COFFEE 970 - 1040 YD13241 - YD13311 15-Dec-2028 115J14 HWQ7443
COFFEE 1041 - 1168 YD13312 - YD13439 15-Dec-2028 115J14 HWQ7442
COFFEE 1169 - 1172 YD13440 - YD13443 15-Dec-2028 115J14 HWQ7444
COFFEE 1173 - 1180 YD13444 - YD13451 15-Dec-2028 115J14 HWQ7440
COFFEE 1181 - 1184 YD13452 - YD13455 15-Dec-2028 115J14 HWQ7444
COFFEE 1185 - 1192 YD13456 - YD13463 15-Dec-2028 115J14 HWQ7440
COFFEE 1193 - 1196 YD13464 - YD13467 15-Dec-2028 115J14 HWQ7444
COFFEE 1197 - 1204 YD13468 - YD13475 15-Dec-2028 115J14 HWQ7440
COFFEE 1205 - 1208 YD13476 - YD13479 15-Dec-2028 115J14 HWQ7444
COFFEE 1209 - 1216 YD13480 - YD13487 15-Dec-2028 115J14 HWQ7440
COFFEE 1217 - 1224 YD13488 - YD13495 15-Dec-2028 115J14 HWQ7444
COFFEE 1225 - 1244 YD13496 - YD13515 15-Dec-2028 115J14 HWQ7442
COFFEE 1245 - 1252 YD13516 - YD13523 15-Dec-2028 115J14 HWQ7444
COFFEE 1253 - 1272 YD13524 - YD13543 15-Dec-2028 115J14 HWQ7442
COFFEE 1273 - 1280 YD13544 - YD13551 15-Dec-2028 115J14 HWQ7444
COFFEE 1281 - 1300 YD13552 - YD13571 15-Dec-2028 115J14 HWQ7442
COFFEE 1301 - 1308 YD13572 - YD13579 15-Dec-2028 115J14 HWQ7444
COFFEE 1309 - 1328 YD13580 - YD13599 15-Dec-2028 115J14 HWQ7442
COFFEE 1329 - 1332 YD13600 - YD13603 15-Dec-2028 115J14 HWQ7444
COFFEE 1333 - 1352 YD13604 - YD13623 15-Dec-2028 115J14 HWQ7442
COFFEE 1353 - 1356 YD13624 - YD13627 15-Dec-2028 115J14 HWQ7444
COFFEE 1357 - 1376 YD13628 - YD13647 15-Dec-2028 115J14 HWQ7442
COFFEE 1377 - 1380 YD13648 - YD13651 15-Dec-2028 115J14 HWQ7444
COFFEE 1381 - 1400 YD13652 - YD13671 15-Dec-2028 115J14 HWQ7442
COFFEE 1401 - 1412 YD13672 - YD13683 15-Dec-2028 115J14 HWQ7444
COFFEE 1413 - 1416 YD13684 - YD13687 15-Dec-2028 115J14 HWQ7442
COFFEE 1421 - 1429 YD13692 - YD13700 15-Dec-2028 115J14 HWQ7442
COFFEE 1430 YD42501 15-Dec-2028 115J14 HWQ7442
COFFEE 1435 - 1472 YD42506 - YD42543 15-Dec-2028 115J14 HWQ7442

Effective Date: January 6, 2016
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Claim Name Grant No. Expiry Date NTS #'s Group
COFFEE 1473 - 1496 YD42544 - YD42567 15-Dec-2028 115J14 HWQ7444
COFFEE 1497 - 1714 YD42701 - YD42918 15-Dec-2028 115J14,115J15 HWO07444
COFFEE 1715-1718 YD43085 - YD43088 15-Dec-2028 115414 HWO07442
COFFEE 1719 - 1781 YD43929 - YD43991 15-Dec-2028 115J14,115J13 HWO07441
COFFEE 1782 - 1954 YD43992 - YD44164 15-Dec-2028 115J13,115J14 HWO07441
COFFEE 1955 - 1986 YD16283 - YD16314 15-Dec-2028 115414 HWO07440
COFFEE 1987 - 1992 YD16315 - YD16320 15-Dec-2028 115414 HWQ7444
COFFEE 1993 - 1996 YD16321 - YD16324 15-Dec-2028 115414 HWO07440
COFFEE 1997 - 2006 YD16325 - YD16334 15-Dec-2028 115414 HWQ7442
COFFEE 2007 - 2012 YD16335 - YD16340 15-Dec-2028 115414 HWO07444
COFFEE 2013 - 2016 YD16341 - YD16344 15-Dec-2028 115414 HWO07440
COFFEE 2017 - 2022 YD16345 - YD16350 15-Dec-2028 115414 HWO07442
COFFEE 2023 - 2028 YD16351 - YD16356 15-Dec-2028 115414 HWO07444
COFFEE 2029 - 2032 YD16357 - YD16360 15-Dec-2028 115414 HWO07440
COFFEE 2033 - 2038 YD16361 - YD16366 15-Dec-2028 115414 HWQ7442
COFFEE 2039 - 2044 YD16367 - YD16372 15-Dec-2028 115414 HWQ7444
COFFEE 2045 - 2048 YD16373 - YD16376 15-Dec-2028 115414 HWO07440
COFFEE 2049 - 2054 YD16377 - YD16382 15-Dec-2028 115414 HWQ7442
COFFEE 2055 YD16383 15-Dec-2028 115414 HWQ7444
COFFEE 2056 - 2060 YD16384 - YD16388 15-Dec-2028 115414 HWQ7444
COFFEE 2061 - 2064 YD16389 - YD16392 15-Dec-2028 115414 HWO07440
COFFEE 2065 - 2076 YD16393 - YD16404 15-Dec-2028 115J14 HWQ7444
COFFEE 2077 - 2080 YD16405 - YD16408 15-Dec-2028 115J14 HWQ7440
COFFEE 2081 - 2092 YD16409 - YD16420 15-Dec-2028 115J14 HWQ7444
COFFEE 2093 - 2096 YD16421 - YD16424 15-Dec-2028 115J14 HWQ7440
COFFEE 2097 - 2116 YD16425 - YD16444 15-Dec-2028 115J14 HWQ7442
COFFEE 2117 - 2124 YD16445 - YD16452 15-Dec-2028 115J14 HWQ7444
COFFEE 2125 - 2264 YD89255 - YD89394 15-Dec-2028 115J15 HWQ7444
COFFEE 2265 - 2308 YD89395 - YD89438 15-Dec-2028 115J14 HWQ7442
COFFEE 2309 YD89439 15-Dec-2028 115J14 HWQ7444
COFFEE 2310 - 2316 YD89440 - YD89446 15-Dec-2028 115414 HWO07089
COFFEE 2317 - 2346 YD89447 - YD89476 15-Dec-2028 115J14 HWQ7442
COFFEE 2347 - 2846 YD91501 - YD92000 15-Dec-2028 115J15,115J14 HWQ7440
COFFEE 2847 - 2936 YD90101 - YD90190 15-Dec-2028 115J15 HWQ7440
CREAM 1 - 22 YC60088 - YC60109 15-Dec-2028 115413 HWO07441
CREAM 23 - 68 YC83144 - YC83189 15-Dec-2028 115J13 HWQ7441
LION1-16 YC83761 - YC83776 15-Dec-2028 115J14 HWQ07443
SUGAR 1-10 YC95568 - YC95577 15-Dec-2029 115J15 HWQ7444
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4.3 Permits and Authorization

Kaminak has obtained all permits and authorizations required from governmental agencies to allow
surface drilling and exploration activities on the Coffee Project.

The Energy, Mines and Resources Department of the Yukon Government issued a Class 4 Quartz
Mining Permit on July 12”‘, 2011, amended on February 29, 2012, with an expiry date of July 11,
2016. The Class 4 Permit includes provisions for: an 80-person camp (Coffee camp) located on the
Yukon River near the confluence with Coffee Creek, a 40 km access road, temporary trails to allow
improved access to the property, a winter road, and surface drilling and exploration activities on the
Coffee Project. The Class 4 Mining Land Use Permit (#LQ00312a) is the sole permit necessary for
the exploration work currently undertaken. Permit renewal is currently underway with the Energy,
Mines and Resources Department of the Yukon Government in advance of the expiry of
#L.Q00312a.

The Yukon Water Board issued a Class B Water Licence on April 18, 2012 (licence number MN12-
014), with an expiry date of July 11, 2016. The Class B Water Licence was required when the
camp numbers increased from 50 persons. Permit renewal is currently underway with the Energy
Mines and Resources Department in advance of the expiry of MN12-014.

Kaminak has advised the authors of this report that it has obtained and complied with any
applicable permit requirements to conduct mineral exploration on the Coffee Project claims.

Apart from those disclosed herein, the Qualified Persons are unaware of any other significant
factors and risks that may affect access, title, or the right or ability to perform the exploration work
recommended for the Coffee Project.

4.4 Mining Rights in the Yukon

The Yukon mining industry is governed by the Quartz Mining Act. A basic overview of mining rights
in the Yukon is given as follows from the government’s website (www.emr.gov.yk.ca/mining):

“The Quartz Mining Act [QMA] is the primary legislation governing hard rock mining activities on
lands in Yukon. The purpose of the QMA is to encourage prospecting, exploration, staking and
development of mineral resources by providing an orderly system of allocation of exclusive rights to
minerals. Specific permission must be obtained where the surface is occupied by others.

“Mineral tenure is granted under the free entry system in Yukon. This system gives individuals
exclusive right to publicly-owned mineral substances from the surface of their claim to an unlimited
extension downward vertically from the boundary of the claim or lease. All Commissioner’s lands
are open for staking and mineral exploration unless they are expressly excluded or withdrawn by
order-in-council (e.g. parks, interim protected lands, buildings, dwelling houses, cemeteries,
agricultural lands, settlement lands).”

A Mineral Claim (claim) is a parcel of land granted for hard rock mining, which also includes any
ditches, water rights or other things used for mining the claim. A claim is a rectangular plot of land,
which does not exceed 1,500 ft by 1,500 ft. All angles of a claim must be right angles, except for
fractional claims, which consist of land found between and bounded on opposite sides by
previously located mineral claims. A fractional claim does not need to be rectangular in form and
the angles do not need to be right angles.
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Staking a claim requires that claim tags be obtained from the Mining Recorder prior to staking in
the field and that posts be placed in the ground according to specific regulated requirements.
Tenure to the mineral rights is dependent on performing exploration work on the claims. To renew
claims, a full report of the work done must be submitted to the Mining Recorder when work has
been done on claims. Renewal of a claim requires that $100 of work be done per claim per year,
based on the Schedule of Representation Work outlined in the Quartz Mining Act. Where work is
not performed, a payment in lieu of work can be filed. Claims can be grouped to allow for assessed
work performed on one claim to be distributed to adjoining claims.

A Quartz Lease (lease) can be acquired by upgrading claims which have known vein or lode
mineral deposits. A lease is considered the most secure mineral right in Yukon. Companies
contemplating production will take their claims to lease to provide secure title. Leases are issued
for 21-year periods.
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5 Accessibility, Climate, Local Resources,
Infrastructure & Physiography

5.1 Accessibility

The Coffee Gold Project is located, approximately 130 km south of Dawson and approximately
160 km northwest of Carmacks within the Dawson Range. The Casino copper-gold porphyry
deposit (Western Copper Corporation) is located approximately 30 km southeast of the main drilled
zones of the Project.

Access to the property is by airplane or helicopter from Whitehorse and/or Dawson or by barge via
the Yukon River. In 2011, Kaminak constructed a 23 km road from the barge landing at the Coffee
Gold Project camp to the Supremo and Latte drilling areas. This road was the main access for
exploration activities from 2012 through 2015.

5.2 Local Resources and Infrastructure

There are currently no all-weather or winter roads connecting the Coffee Gold Project to any of the
major communities in the Yukon. However, the Feasibility Study proposes the construction of a 214
km all-weather gravel road between Dawson and the Coffee property. Crossing of the Stewart and
Yukon Rivers will be by barge in summer and ice road in winter. An airstrip is located at the Coffee
Gold Project camp approximately 10 km from the areas of gold mineralization.

Currently, river transport along the Yukon River, with multiple barge access points to the Coffee
Gold Project exploration camp, is available for five months during the summer period when the
river is free of ice.

The proposed project infrastructure details are contained in Section 18, while the proposed access
road is detailed in Section 18.3.

5.3 Climate

The Yukon has a subarctic, continental climate with a summer mean temperature of 10°C and a
winter mean temperature of -23°C. Summer and winter temperatures can reach up to 35°C
and -55°C respectively. Dawson, the nearest access point, has a daily temperature average above
freezing for 180 days of the year.
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5.4 Physiography

The Coffee property is located in the northern Dawson Range, forming a moderate plateau that
escaped Pleistocene glaciation. As such, the topography of the area is defined by stream erosion
resulting in gently rounded hills with tightly incised valleys. Across the property, elevations range
from 400 to 1,500 m above sea level. The majority of the property is above tree line and contains
short shrubby vegetation.

The Coffee Gold Project claims encompass an area of partially tree-covered hills on the Yukon
Plateau, incised by mature drainages that are part of the Yukon River watershed. The property has
local mature pine forests with thick moss cover on the ground. Bedrock exposures are scarce
(Figure 5.1).
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Figure 5.1: Typical Landscape in the Project Area

View of the Coffee Gold Project exploration camp looking south

Core yard at Coffee Gold Project camp looking north
Active core drilling at Double Double looking southeast

View looking west-southwest towards Latte from the Supremo Zone

moowp»

Aerial view, looking northwest, of the Espresso, Kona, Latte, Supremo and Double Double
mineralized zones.

Source: Kaminak 2016
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6 Property History

The Coffee Gold Project area has a limited hard rock exploration history and only minor placer
activity. The Coffee Gold Project site has experienced sporadic exploration for placer gold from the
turn of the last century until 1981. Prior to 1981, hard rock exploration in the area was limited to a
period of reconnaissance in the 1960s and 1970s for porphyry copper.

C.D.N. Taylor, P.Eng., reported that soil and silt samples collected from Coffee Creek, near the
confluence of the Yukon River, contained “uniformly high, double digit arsenic values.” Taylor
recommended that Coffee Creek be re-sampled during low water table levels (Jaworski and Meyer,
2000; Taylor, 1981).

Deltango Gold Ltd. conducted silt and soil sampling in 1999 in the area of the Coffee Gold Project
claims and recommended further work, based on anomalous results (Jilson, 2000). During 1999 and
2000, a brief exploration program was conducted by Prospector International Resources. This
program involved stream sediment sampling of secondary drainages, contour and ridgeline
reconnaissance soil sampling, rock sampling of available outcrop and prospecting pits, and minor
fluid inclusion work. The 1999 work, at a wide sample spacing, identified an open-ended soil gold
anomaly. The 2000 work further delineated the extent of this anomaly to be approximately 400 by
900 m, resulting in the recommendation that further soil sampling be undertaken together with
mechanized trenching (Jaworski and Meyer 2000; Jaworski and Vanwermeskerken 2001).

In 2006 and 2007, Ryanwood Exploration conducted grid sampling and ridge-top soil sampling
traverses on the Coffee Gold Project claims (Ryan, 2007; Ryan, 2008).

In June 2009 Kaminak executed an option agreement with Mr. Shawn Ryan to acquire the Coffee
Gold Project. Following this agreement, Kaminak expanded the soil sampling grid in the Coffee
areas, developing targets at Supremo, Latte, Kona, Espresso and Double Double. Trenching,
geological mapping, and prospecting were conducted at all of these target areas. Kaminak pursued
drilling programs from 2010 through 2015 on Supremo, Latte, Double Double, Kona, Espresso,
Americano, and Sugar.

The exploration and drilling activities completed by Kaminak from 2009 to 2015 are discussed in
Section 9 and 10.
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7 Geological Setting and Mineralization

This chapter is a summation of the geology and mineralization textures of the Coffee Project,
with specific focus on the deposits which contribute to the resource, namely Supremo, Latte,
Double Double, and Kona.

7.1 Regional Geology

The Coffee Project is located in the Yukon-Tanana Terrane (YTT), an accreted pericratonic
rock sequence that covers a large portion of the Omineca Belt in the Yukon and extends into
Alaska and British Columbia. The YTT underlies part of the Tintina gold belt and hosts multiple
gold deposits, including the Sonora Gulch gold deposit, the Casino copper-gold-molybdenum
porphyry, the Boulevard gold prospect, and the Golden Saddle gold deposit (Bennett et al.,
2010; Allan et al.,, 2013). The YTT also hosts volcanogenic massive sulphide (VMS) and
Mississippi Valley-type (MVT) deposits (Figure 7.1).

The YTT is composed of a basal metasiliclastic sequence overlain by three subsequent
volcanic arcs. The oldest component of the YTT is the Snowcap assemblage which was
deposited prior to the Late Devonian, which consists of metasediments including psammitic
schist, quartzite, and carbonaceous schist in addition to local amphibolite, greenstone, and
ultramafic rocks (Piercey and Colpron, 2009). The Snowcap assemblage was deposited on the
ancient Laurentian margin in a passive marine setting (Piercey and Colpron, 2009). The
beginning of eastward subduction of the paleo-Pacific plate led to the formation of a magmatic
arc at approximately 365 Ma (Colpron et al., 2006a). Rapid westward slab rollback caused
significant extension, which initiated the formation of the Slide Mountain Ocean back-arc basin
by approximately 360 Ma (Colpron et al., 2007). Arc volcanism during the Wolverine-Finlayson
magmatic cycle (365-342 Ma) deposited submarine mafic and felsic volcanic rocks of the
widespread Finlayson assemblage onto the Snowcap assemblage (Colpron et al., 2006b).

A reversal of subduction polarity during the Late Permian resulted in the western margin of
Slide Mountain Ocean subducting beneath the evolving YTT (Erdmer et al., 1998). This
subduction initiated a magmatic arc which was active from 269-253 Ma and formed the
Klondike arc assemblage, the youngest member of the outboard YTT (Allan et al., 2013;
Colpron et al., 2006a). Closure of the Slide Mountain Ocean by the Latest Permian to Early
Jurassic led to the obduction of the YTT onto the Laurentian margin, causing a collisional
event responsible for lower amphibolite facies metamorphism in the Coffee Project area
(Beranek and Mortensen, 2011). In addition, collision resulted in the development of a low-
angle transpositional foliation recognized throughout the YTT (S2 of Berman et al., 2007).

Following accretion of the YTT onto Laurentia, easterly subduction caused intra-arc shortening
and compressional deformation. In the Klondike and the area of the Coffee Project, thrust
fault-bounded panels of Slide Mountain assemblage greenstone and serpentinized ultramafic
occur within the tectonic stratigraphy of the YTT (Buitenhuis, 2014; MacKenzie et al., 2008).

These thrust-emplaced slices are generally less than 100 m in thickness, dip to the southwest,
and persist for tens of kilometres in some areas (MacKenzie and Craw, 2010 and 2012). The
emplacement of these slices is contemporaneous with northeast-vergent, open to tight folding
dated between 195 and 187 Ma (Berman et al., 2007).
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Beginning in the early- to mid-Cretaceous, localized rapid uplift and exhumation occurred
throughout the YTT in Yukon and Alaska, including the Dawson Range (McCausland et al.,
2006; Dusel-Bacon et al., 2002; Gabrielese and Yorath, 1991). Extension and unroofing of the
rocks of the Dawson Range was accompanied by the emplacement of the Coffee Creek
granite and Dawson Range batholith (~110-90 Ma; McKenzie et al., 2013; Wainwright et al.,
2011; Colpron et al., 2006; Mortensen, 1992). This localized extension and exhumation is
recorded by an apparent age-resetting event observed in white mica in western Yukon-Tanana
at roughly 90 Ma (Douglas et al., 2002), in rhenium-osmium dates in molybdenite (92.4 Ma),
and U-Pb dates in monazite (92.5 Ma) from plutons in east-central Alaskan YTT (Selby et al.,
2002). At the Coffee property, this extension resulted in the activation of the Coffee Creek fault
system, a set of dextral strike-slip faults and associated north-to-northeast brittle faults
interpreted as splays off of the regional Big Creek fault to the south-east (Sanchez et al., 2013;
Johnston, 1999).

7.2 Property Geology

The Coffee Project area is underlain by a package of metamorphosed Paleozoic rocks of the
YTT that was intruded by a large granitic body in the Late Cretaceous. The Paleozoic rock
package consists of a mafic schistose to gneissic panel which overlies the Sulphur Creek
orthogneiss. Both packages form the southwestern limb of a northwest-trending antiformal fold
with limbs dipping shallowly to the northeast and southwest.

The schistose and gneissic mafic rock package comprises a thick panel of biotite (+ feldspar +
quartz + muscovite * carbonate) schist with rare lenses of amphibolite which overlies a panel
of amphibolite and metagabbro with arc-derived geochemical signatures. Within the schistose
panel, slices of 20 m thick serpentinized ultramafic are in tectonic contact with the surrounding
rocks. This rock sequence overlies the augen orthogneiss. These rocks are in contact to the
southwest with the 98.2 + 1.3 Ma Coffee Creek granite. Both the Paleozoic metamorphic rocks
and Cretaceous granite are cut by intermediate to felsic dykes of andesitic to dacitic
composition.

Due to only rare outcrop exposure on the property (< 5%), the geological map (Figure 7.2 and
Figure 7.3) has been compiled from a combination of geological traverses, bedrock mapping,
borehole data, soil geochemistry, and geophysics (magnetic and radiometric).

The magnesium number from soil samples (Mg# = Mg/Mg+Fe) was used to discern mafic from
felsic units with the granite being the most felsic, followed by the felsic gneiss. The mafic schist
unit was further subdivided into felsic-intermediate schist, biotite schist, amphibolite, and
ultramafic rocks (Table 7.1).
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Figure 7.1: Geological Setting of the Coffee Gold Project Area

500000 _ 550000

7105000

7055000

7005000

6955000

600000

6905000

500000

850000

Brewery Creek

e
650000

700000

750000

800000

Property geology
LOWER EOCENE

PRC!. Rhyolte Ck Felsic
dykes

LATE CRETACEOUS TO

TERTIARY

N LKIC: Casino Suite: porphyry
MID-CRETACEOUS

i e

B miKqW Coffee Creek Granite

UPPER CRETACEOUS
uKC2 Carmacks: andeste
uKC4: Carmacks: pebble
conglomerate

EARLY JURASSIC

PgSs: Sulphur Ck Sute: Qtz-
B foids-taotie schist

PoS: Sulphur Ck Sutte
W biotite Quanz monzonite

goaiss
CARBONIFEROUS AND
PERMIAN

PKY: Klondike Schest: quartz-
B muscovie -chiorte schist

LATE DEVONIAN TO
MISSISSIPPIAN

LATE PROTEROZOIC AND
PALEOZOIC

N PDS1: Snowcap clastic

SN, Rrhe |

" (KAMINAK

GOLD CORPORATION

Coffee Property
Regional Geology

-

Sy LR ¥ % 13

Source: Grodzicki, K. R., Allan, M. M., Hart, C.J.R., 2015. Mineral Deposit Research Unit, University of British Columbia, Yukon

Effective Date: January 6, 2016

7-3



KAMINAK GoLD CORP.
NI 43-101 CoFFEE GOLD TECHNICAL REPORT

; ;1/|\P- 1

S

. A
10§ Energy & IImE Inc.

Table 7.1: Main Rock Units in the Coffee Gold Project Area

Rock Unit

Description

Felsic Gneiss

Variable quartz + feldspar augen + biotite +
muscovite. Typical Mg# 2-28. Low in potassium.
Host to gold mineralized zones at Supremo.

Biotite Schist

Biotite+/-feldspar+/-quartz+/-muscovite+/-
amphibole. Commonly carbonate-rich. High in
potassium. Typical Mg# 20 - 40. Locally mylonitic.
Host to gold mineralized zones at Latte.

Muscovite Schist

Mainly quartz + muscovite. Typical Mg# 10 - 20.
Locally mylonitic.

Biotite Amphibolite

Amphibole + feldspar + biotite. Typical Mg# 20 -
40. Biotite and amphibole both Fe-rich. Contains
up to 20% biotite.

Amphibolite

Found within the lower mafic footwall. Amphibole +
feldspar = biotite. Typical Mg# 30-50, biotite and
amphibole more Mg-rich than biotite amphibolite.

Contains up to 15% biotite.

Metagabbro/Amphibolite

Interleaved metagabbro with coarse
magnesiohornblende + feldspar, and fine-grained,
massive amphibolite with >95%
magnesiohornblende. Moderate to strong
retrogression to actinolite. High Mg content of
biotite, amphibole.

Serpentinite, pyroxenite or listwaenite. Typical

Ultramafics Mg# 50 - 73, higher than all amphibolites and
metagabbro. Very high in chromium and nickel.
Coffee Creek granite and Dawson Range
batholith. Both are phases of the Whitehorse
Granite Plutonic suite and are uranium-rich. Dawson

Range batholith higher in Thorium. Both are
identifiable using airborne radiometrics.

Dacite Dykes

Quartz + feldspar phenocryst porphyry. Generally
strongly silicified and sericitized. Strong spatial
association with mineralized gold zones.

Andesite Dykes

Feldspar phenocrystic. Aphanitic in gold-bearing
structures where all original textures are destroyed
by intense silicification and sericitization. Strong
spatial association with mineralized gold zones.

Source: Kaminak 2016
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Figure 7.2: Geological Map of the Coffee Gold Project Area
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Figure 7.3: Geology in the Supremo, Latte, Double Double, and Kona Areas
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7.2.1 Structural Geology

Rocks at the Coffee Project were deformed by a series of three YTT-wide tectonic events
(Table 7.2). Gold mineralization at Coffee occurred during the Cretaceous event.

Table 7.2: Tectonic Events at Coffee

Event Age Structures Mineralization
) Brittle Fractures Main Coffee Gold
Extension Cretaceous . g
Dextral normal faults mineralization
) East-west shears and . .
YTT-Laurentia Jurassic thrust faults Quartz veining, sericite
Collision alteration

Slices of ultramafic rocks

Metamorphic gneissosity
and schistosity

Klondike Orogeny Pre- to late-Permian

Source: Buitenhuis, 2014; Mackenzie and Craw, 2013; Berman et al., 2007

7.2.1.1.1 Metamorphic Foliation

Gneissose and schistose metasedimentary rocks at Coffee contain a shallowly-to-moderately
southwest dipping penetrative cleavage, as described for each lithology in section 6.2.1
(S2 foliation of Berman et al. (2007)). The foliation becomes steeper-dipping to the south.
Structural data collected from oriented drill core show the following average orientations:

e Supremo: 20-40° dip to the south-southwest (190-230°);
o Latte: 35-55° dip to the south-southwest (180-210°); and
e Double Double: 35-650 dip to the south-southwest (170-200°).

7.2.1.1.2 Jurassic Shearing

As the YTT-Laurentia collision continued and the Slide Mountain Ocean was completely
closed, the rocks in the Coffee area developed roughly east-west brittle-ductile shears and
younger rocks were thrust north over older rocks. This deformation corresponds to the
D3 deformation of Berman et al, 2007. This deformation is best seen in the more mafic rocks of
the southern schistose panel where intervals of mylonitic rocks are traceable between multiple
sections.
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7.2.1.1.3 Brittle Fracturing and Faulting

Following post-collision uplift and erosion in the YTT, steep-to-vertical brittle fractures and
normal faulting affected all lithologies at Coffee. These brittle structures are the hosts to gold
mineralization at Coffee. This deformation corresponds to the D5 deformation of Berman et al.
(2007). The faults and fractures are splays of the regional Big Creek fault to the southeast of
the property. The faults may have locally followed pre-existing Jurassic shear zones. The faults
both deflect along the northern edge of the Coffee Creek granite and cut the granite and
therefore are syn-to-post granite emplacement (~98 Ma). Younger dacite and andesite dykes
intruded into these brittle fractures.

Gold mineralized structures comprise strike-extensive planar zones exhibiting a continuum of
deformation intensity from crackle breccia/stockwork fracture systems through to polyphase
high-energy matrix-supported breccias with intensely altered and reworked clasts. Individual
mineralized structures exhibit localized flexures, anastomosing patterns and pinch and swell
geometries over scales of tens to hundreds of metres. Overall however, gold mineralization,
accompanied by elevated arsenic and antimony, wallrock alteration, deformation intensity, the
presence of sub-parallel pre-mineralization dykes, and post-mineral oxidation in the upper 0-
300 m below surface, display continuity over hundreds of metres in strike and dip, and over 2
km along strike at Supremo T3 and Latte.

Structural measurements of vein orientations and deformation fabrics from oriented drill core
provide hard evidence on the structural geometries, but are often not available in the
mineralized zones due to the disaggregated nature of fractured and often clay-altered core.
Where intact core is able to be measured, various structural fabrics from within mineralized
zones are used to measure local orientation of mineralization and guide 3D geometric
interpretation of mineralization on section, and from section to section. Fabrics measured
include the dominant fracture orientation, internal fracture or shear fabric, breccia margin, and
vein or dyke margin orientation.

The planar gold mineralized zones at Coffee exhibit a number of strike orientations, dominated
by east-west, north-south, and east-northeast—-west-southwest strike directions. Structures
typically have sub-vertical dip, with the exception of western Latte which dips 60-70° south.

7.3 Mineralization

Exploration drilling completed between 2010 and 2015 led to the discovery of significant gold
mineralization in over 15 separate areas of the Coffee Project: Supremo, Latte, Sumatra,
Arabica, Double Double, Americano West, Americano, Espresso, Kona, Kona North,
Macchiato, Cappuccino, French Press, Dolce, and Sugar. Mineralization textures are
described below for the four deposits which comprise the Coffee resources and reserves,
namely Supremo, Latte, Double Double, and Kona (Table 7.3).
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Table 7.3: Main Mineralized Zones Investigated by Drilling on the Coffee Gold Project Area

Zone

Host Rocks

Summary Description

Supremo

Augen Gneiss

Narrow gold-bearing brittle fault structures
with gold hosted in intense fracture zones,
immature clast supported breccia and in
zones of most intense deformation matrix-
supported breccia. Mineralization commonly
on the margin of and within dacite dykes
which intruded along the fracture zones pre-
mineralization. Gold mineralization and
accompanying quartz-sericite-pyrite alteration
associated with later reactivation of structures.
Complete oxidation up to 250m below
surface.

Latte

Biotite-feldspar Schist,
Augen Gneiss

Gold is hosted in zones of brecciation and
strong fracturing as well as areas with
pervasive sericite alteration and strongly
disseminated sulphides. Some high-grade
zones associated with quartz vein breccias.
Dolomite-illite/sericite-arsenian pyrite
sulphidizes foliaform biotite laths. Potential
remobilization of gold to other structures.
Complete oxidation up to 75m below surface.

Double Double

Augen Gneiss, Biotite-
feldspar Schist

Narrow gold-bearing brittle structures hosted
in matrix-supported breccia including dacite
porphyry fragment breccia. Anastomosing
quartz vein networks and microbreccia
associated with high-grade. Local intense
silicification and strong disseminated sulphide
mineralization. Complete oxidation up to
350m below surface.

Kona

Granite

Broad zones of fracture-controlled and
disseminated pyrite associated with dacite
dykes. Gold hosted in quartz-sericite altered
granite. Iron oxides after disseminated pyrite,
pyrite veinlets, stockworks and sooty-pyrite
rich shear zones.

Source: Kaminak 2016
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7.3.1 Supremo

The Supremo Zone is hosted in the augen gneiss package and consists of a number of
interconnected north-to-northeast trending, steeply dipping structures (T1 to T8). The
structures are variably spaced, and are known to splay and merge into one another over their
strike length. This geometry of the structural zones are defined by linear gold-in-soil anomalies,
topographic lineaments and magnetic linear breaks, and ultimately subsurface via extensive
driling and 3D interpretation of lode geometries supported by core oriented structural
measurements.

From east to west the main drill-tested T-structures are: T1 - T2 (1,100 m strike length, open
North and South), T3 (>3,500 m strike length, open to the north, merges with Latte to the
south), T4 (1,650 m strike length, merges with T3 to the north and Latte to the south), T5
(1,850 m strike length, open to the north, merges with Double Double to the south), and T7
(900 m strike length, open North and South).The T-structure gold corridors are 5 to 30 m wide
and mineralized intervals are associated with intense illite, kaolinite, and sericite alteration in
addition to abundant (typically oxidized) pyrite.

The gold mineralization at Supremo is generally characterized by two distinct styles: brecciated
mineralization and biotite replacement mineralization. The highest grades are associated with
polyphase hydrothermal breccias (Figure 7.4a).

Breccia textures range from mature matrix-dominant phases with rounded fragments to
immature wall rock crackle breccias. Matrix compositions range from incompetent limonite-clay
material to strongly silicified material. Angular-to-subrounded clasts range from 0.5 to 3 cm in
diameter and consist predominantly of highly silicified fragments and subordinate altered wall
rock and dacite porphyry fragments. Brecciated clasts occur locally, indicating multiple phases
of brecciation.

The lower grade gold mineralization is associated with pervasive hydrothermal alteration of
non-brecciated gneissic host rock. Biotite is pseudomorphously replaced by pyrite and the
hydrothermal alteration is characterized by an overall removal of potassium and aluminum with
the addition of sulphide, carbonate, and silica (Figure 7.4b).

Andesite and dacite dykes appear to have utilized the same structures as mineralizing fluids,
but they are themselves altered and locally auriferous, therefore they predate mineralization
(Figure 7.4c). In other cases, altered dykes with elevated arsenic and antimony are barren.
Some dyke margins appear to focus brecciation, potentially due to rheological contrast. The
relationship between dykes and the auriferous hydrothermal system remains poorly
constrained.

Portable infrared mineral analyser (PIMA), ASD TerraSpec portable infrared mineral
spectroscope, and electron microprobe preliminary work indicate that illite and iron-carbonate
comprise part of the alteration mineral assemblage associated with gold at Supremo. Micron-
scale gold particles are strongly associated with pyrite and free gold grains are found within
the oxidized rims and cracks within pyrite grains, in addition to various growth bands within the
pyrite grains (Figure 7.4d).
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The microscopy and microprobe examination also reveal micron-sized crystals of barite
associated with gold and trace amounts of iron-barium arsenate, an iron-calcium-silver-
phosphorus mineral phase, monazite, and zircon in alteration zones

Figure 7.4: Gold Mineralization Textures at Supremo

Inset Map

A. Mineralized crackle breccia. Borehole CFD0001, from 19.6 to 20.0 m with 14.35 g/t
gold

B. Pervasively altered, auriferous augen gneiss. Note the “pitted” appearance of feldspar
augen. Borehole CFD0029, from 178 to 179 m with 11.0 g/t gold

C. Mineralized, clay-altered dacite dyke. Borehole CFD0018, from 76 to 77 m with 6.1 g/t
gold

D. Backscatter image of pyrite grain in Supremo breccia showing the extremely fine-
grained nature of gold (denoted by arrows) and its association with pyrite. Linear trains
of gold grains suggest gold was likely precipitated with pyrite and captured within the
pyrite structure and later released during oxidation of the pyrite rim. Borehole
CFDO0001, from 24 to 25 m with 31.9 g/t gold.

Source: Kaminak 2016
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7.3.2 Latte

Drilling across an east-west trend of gold-in-soil anomalies at Latte has intersected gold
mineralization 0.5 — 1 m below surficial colluvium and soil (Figure 7.5). Latte consists of a
stacked set of moderately to steeply south-southwest dipping, east-southeast striking brittle-
ductile structures, whereas the Latte North structure splays off from the main Latte structure
and dips moderately to steeply to the southeast with a north-easterly strike. No shear fabric or
observable high strain indicators are visible in association with the steep and mineralized Latte
structures. Drilling has intersected mineralization at depths of up to 450 m below surface and
all structures remain open at depth.

Figure 7.5: Expression of the Latte Structure at Surface Looking East (Section 583250mE)

Source: Kaminak 2016

The western portion of the Latte zone is dominated by broad regions of disseminated
mineralization found throughout a wide panel of biotite schist. The western structures strike
approximately 100° and contain five or more mineralized shoots which merge and separate
along strike. The structures continue to the east and eventually merge into the Connector
zone, where the Supremo north-south structures and the east-west Latte and Double Double
structures converge (Figure 7.3). Total traceable length of the mineralized Latte structure is
currently in excess of 2,100 m.
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Latte North displays identical mineralization textures as the main Latte structure. However, the
structures strike at approximately 045° and dip approximately 60° to the southeast. Latte North
splays away from the main Latte corridor for a minimum strike length of 275 m.

Mineralization at Latte consists of disseminated gold-bearing arsenian pyrite, overprinted by
later brecciation and late fluid ingress (Figure 7.6). Mica-rich rocks are the main host for gold,
with a three phase mineral reaction resulting in gold precipitation. Gold-bearing mineralizing
fluid rich in CO,-As-Sb and S reacted strongly with Fe-bearing biotite within the biotite schist at
Latte. A sulphidation reaction proceeds, in which Fe within the biotite is leached to form fine-
grained arsenian pyrite, illite, and dolomite which pseudomorphously replace the parent biotite
grain. Titanium within the parent biotite is removed and incorporated within hydrothermal illite
and rutile.

In high-grade intervals, this reaction has ran to completion with no biotite preserved. Areas
which did not experience the same levels of fluid-rock interaction retain relict biotite laths.

Report Date: January 6, 2016 7-13



KAMINAK GoLD CORP. EsauFe T
NI 43-101 COFFEE GOLD TECHNICAL REPORT ' 4

Figure 7.6: Disseminated Mineralization within the Latte Zone

A. Finely disseminated arsenian pyrite along relict micaceous foliation. CFD0164 at 464 m, XPL
Same as A, RL

B. Detail of sulphidized mica with fine arsenian pyrite along relict foliation planes. CFD0164 at 469 m,
XPL

C. Relatively fresh feldspar porphyroblast surrounded by sulphidized mica and dolomite. CFD0164 at
469 m, XPL

D. Strong disseminations of fine-grained arsenian pyrite. CFD0097 at 220 m, XPL

E. Hand sample image of E

Source: Kaminak 2016
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Brecciated intervals are common at Latte, with fine sulphide and clay minerals forming the
matrix to angular-to-subrounded clasts of wall rock. These “sulphide-matrix” breccias are
generally immature and usually appear as concentrations of very fine “sooty” arsenian pyrite
with a steel grey colouration (Figure 7.7). Sulphide content within the matrix of these breccias
can be = 20%. These brecciated intervals are best preserved at depth, where oxidative
meteoric fluids have not completely altered the matrix to clay and oxidized the contained
sulphides. Thin quartz-carbonate veinlets containing extremely fine gold-bearing arsenian
pyrite along their margins are interpreted to be of the same phase as the sulphide-matrix
breccias.

Figure 7.7: Core photographs of Latte Zone Pyritic Faults and Sulphide-matrix Breccia

CAAILA

A. Pyritic fault in CFD0169 at 237.8 m
B. Sulphide-matrix breccia from CFD0010 at 122.2 m.

Source: Kaminak 2016

Late breccias are also common, with angular-to-subrounded clasts of mineralized wall rock set
in @ matrix of rock flour and silica (Figure 7.8). These breccias can be greatly comminuted and
locally polyphase.

Within the lower mafic footwall at Latte, amphibole-rich rocks are dominant. Mineralized
intervals within this panel are usually restricted to narrow, generally high-grade intersections
which represent thin slivers of biotite schist hosted within amphibolite. Amphibole-dominant
host rocks do not react with the mineralizing fluid, impeding wall rock sulphidation. The
interconnectivity of biotite laths within the schistose rocks promotes reactive fluid flow; laths act
as a channel for the sulphidizing fluid, which pervades throughout the schistose host and
reacts with the biotite.
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Figure 7.8: Late Brecciation of Mineralized Intervals at the Latte Zone

A. Clasts of mineralized wall rock hosted by a super-fine rock flour/silica matrix. CFD0114
at 162 m, XPL

B. Same as A, XPL

Breccia corridor with super-fine rock flour/silica matrix and mineralized clasts of wall
rock. CFD0097 at 30 m, XPL

D. Sameas C, XPL
E. Hand sample of A, B

F. Hand Sample of C, D.
Source: Kaminak 2016
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7.3.3 Double Double

The Double Double zone trends east-northeast with a known strike length of 600 m. It dips
steeply to the north and consists of a number of discrete, high-grade strands of mineralization
up to several metres wide. Host rocks are augen-bearing gneissic rocks with interleaved
biotite-feldspar-quartz (+ muscovite + amphibole) schist. The gold mineralization at Double
Doubile is structurally controlled, and may be associated with a north-easterly trending splay off
the main Latte structure.

Gold-rich intervals at Double Double are characterized by relict schistose to mylonitic textures
overprinted by mottled silica and sericite alteration in addition to limonite-filled micro fracture
networks and oxidized pyrite cubes. Breccia domains locally exceed 50% by volume within
gold zones, characterized by silicified fragments as well as strongly altered wall rock and
porphyry dyke clasts (Figure 7.9a).

Some of these fragments exhibit rounding and imbrication in addition to textures consistent
with re-fragmentation of earlier breccia events (i.e. polyphase breccia). Networks of
anastomosing chalcedonic silica veins with local microbreccia domains within the veins have
been noted in the high-grade intervals (Figure 7.9b).

Similar to the Supremo zone, gold at Double Double is micron-scale, and illite has been
detected by infrared spectroscopy within the mineralized intervals (Figure 7.9c). Other
alteration minerals observed at Double Double include sericite, epidote, leucoxene, hematite,
and carbonate.

7.3.4 Kona

Drilling in the Kona zone encountered both biotite replacement and breccia hosted
mineralization within the Coffee Creek granite. The Kona zone is hosted within coarse grained
equigranular biotite monzogranite, and consists of 1-3 east-northeast trending, steeply south-
dipping fault structures. The gold structures are associated with narrow, less than 5 m wide,
sparsely feldspar phenocrystic to aphanitic andesite to dacite dykes.

Alteration typically consists of sericite, clay and limonite, with illite being detected during
reconnaissance PIMA work at Kona. Sulphide is dominated by sooty arsenian pyrite, which
typically replaces ferromagnesian minerals (Figure 7.10a), and also occurs as veins/veinlets or
fracture fill, and in sulphide-matrix fault breccias (Figure 7.10b).
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Figure 7.9: Gold Mineralization Textures at Double Double

——

A. Cement supported silicified-clast breccia. Borehole CFD0028, from 215 to 216 m with
28.6 g/t gold

B. Silica vein network cutting intensely silicified host rocks. Borehole CFD0090, from 105
to 106 m with 120.25 g/t gold

C. Micron-scale gold (circled in red) associated with fractures within pyrite and pyrite grain
rims. Borehole CFD0027, from 156 to 157 m with 14.75 g/t gold.

Source: Kaminak 2016
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Figure 7.10: Gold Mineralization Textures at Kona

A. Quartz-sericite altered granite; with sulphide mineralization (steel grey mineral) replacement of amphibole
and biotite. Borehole CFD0053, from 172 to 173 m with 9.54 g/t gold

B. Sulphide-matrix fault breccia cutting granite. Borehole CFD0053, from 156 to 157 m with 0.94 g/t gold.

Source: Kaminak 2016

7.4 Coffee Weathering Profiles

The mineralized structures at the Coffee Project have undergone extensive preferential
weathering and oxidation of iron-bearing minerals as a result of meteoric fluids percolating
from surface downwards through the permeable structural corridors. Conversely, unfractured
and unaltered country rock is typically fresh (unoxidized) at surface. As a result of this
preferential weathering, oxidation is channelized along the structural corridors. Oxidation of
mineralized intervals resulted in the breakdown of arsenian pyrite to Fe-oxides such as
limonite and hematite. Gold which was structurally bound within the arsenian pyrite coalesces
into micron-scale nuggets, which enables rapid and complete gold recovery cyanide leaching.

Oxidation appears to be channeled along the structural corridors that host the deposits. It is
common to find intense oxidation at depths below 200 m from surface within these structures.
Strong oxidation is present over the majority of the Supremo deposit, but it is less pervasive
and more variable at Latte, Double Double, and Kona. As a result, transitional facies material
forms a larger proportion of the Latte and Double Double deposits than in Supremo. Outside
the interpreted mineral domains, rocks show only weak signs of near-surface oxidation.

7.4.1 Oxide Categorization

Five oxide types or domains, listed below, are designated based on metallurgical test work.

¢ Oxide zone: intense to pervasive oxidation (>90% oxidation);

e Upper Transition zone: moderate to intense oxidation (70-90% oxidation);

e Middle Transition zone: moderate oxidation (50-70% oxidation);

e Lower Transition zone: weak to moderately oxidized (10-50% oxidation); and
e Sulphide zone: fresh to weakly oxidized rocks (<10% oxidation).
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7.4.2 Cyanide Solubility Analyses

In 2013, a comprehensive cyanide shake test re-assaying program was implemented to
systematically measure cyanide solubility of gold, which provides a proxy of the degree of
oxidation within mineralized rocks at Coffee. Specifically, in addition to measuring the potential
cyanide gold leach characteristics of the rocks, the ratio of cyanide soluble (AuCN) gold to total
gold (from fire assay) provides information regarding the degree of oxidation.

Cyanide shake tests were conducted on a series of pulp rejects retained from previous drilling
campaigns. In many of these older drill holes, AUCN results are available for only select
samples. However, , beginning in 2013 cyanide shake testing was routinely performed on all
drill holes on a sample-by-sample basis, providing a resolution of 1m in diamond drill core and
of 1.5 m in reverse circulation chips. The effective lower detection limit for cyanide shake tests
is 0.3 g/t Au, making it only possible to determine the percent recoverability of mineralized
samples. This limitation results in tightly constrained recoverability estimates within the
mineralized portion of structures.

7.4.3 Three-Dimensional Modelling of Oxidation Surfaces

As described above, Kaminak has conducted cyanide shake testing on the majority of sample
intervals that exceed a total (fire assay) gold grade of 0.3 g/t. These data are reasonably
distributed but, because they exclude lower grade sample intervals, they are not sufficient to
support direct estimation of AUCN estimates in the resource block model. As an alternative, the
ratio of AuCn : total Au was calculated in samples where AUCN data are present. These ratios
are then interpolated in the block model and are used in combination with qualitative (visual)
estimates of the intensity of oxidation to provide information regarding the depth and intensity
of oxidation Based on this information, domains have been interpreted that represent the
physical distribution of the five oxidation types described previously.

Outside the mineral domains, there is little to no cyanide soluble sample data to assist in
defining oxidation states. The type of oxidation present outside the mineral domains is
interpreted based on visual observations during drill core and chip logging.

7.5 Three-Dimensional Modelling of Gold Mineral Domains

Gold mineralization at Coffee Gold Project is located within a series of steeply dipping
structures that cross-cut all rock units on the property. The structural zones are identified in
drill core and from surface mapping and trenching. Soil sampling has also located gold-in-soil
anomalies in many areas which were subsequently drilled. Although these structural zones
may exhibit faulting, brecciation, silicification, alteration, and local sulphide veining, they can
be traced over strike lengths of up to 3.5 km.

Kaminak geologists interpreted a series of “mineralized” or “mineral” domains in each resource
area using a combination of surface mapping, drill hole core (and reverse circulation chips)
logging, and the distribution of gold grades in drill hole sample data. These domains
encompass rocks that exhibit the potential to host gold mineralization and, in most cases,
contain elevated gold grades. In previous resource estimations, interpreted “structural”
domains relied primarily on geologic conditions that were favourable to potentially host gold
mineralization. These domains locally included areas that did not contain appreciable
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quantities of gold. With the increased density of drilling, resulting from drill holes added during
the June 2014 to June 2015 infill drilling program, the confidence in the continuity of gold
mineralization between drill holes has increased and the interpretation of these domains now
targets the presence of gold mineralization generally above a threshold grade of 0.1 g/t Au.
This resulted in a change to the naming convention for domains; previous "structural" domains
are now referred to as “mineral” domains.

The distribution of the mineral domains is shown in Figure 7.11. The individual areas at
Supremo, (T1, T2, T3, T4, T5, and T7) are named after the trenches that were initially used to
investigate the surface mineralization in these areas.

Figure 7.11: Distribution of Mineral Domains

Source: SIM Geological 2016
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8 Deposit Types

The Coffee Gold deposit is hydrothermal in origin, structurally controlled and characterized by
elevated As and Sb, + Ag, Bi, U, Hg and Ba. Coffee is interpreted to represent a shallow-level
(epizonal) structurally controlled orogenic gold deposit (Buitenhuis et al., 2015; Buitenhuis, 2014;
Allan et al., 2013) based on the following criteria:

1. Although mineralization spatially coincides with the Coffee Creek Pluton and intermediate to
felsic dykes there is no evidence for direct connection between hydrothermal fluids and a
magmatic source;

2. There is a spatial and probably temporal relationship (from field evidence but unconstrained
by geochronological data at present) to other mid-Cretaceous gold systems within the wider
Dawson Range (e.g. Boulevard and Moosehorn, McKenzie et al., 2013; Joyce, 2002);

3. There is a lack of vertical alteration or metal zoning;

4. Mineralization occurs within subsidiary structures associated with the regional scale Coffee
Creek —Big Creek fault system; and,

5. The deposit is characterized by a strong Au-As-Sb association that is typical globally of many
orogenic gold deposits.

Recent work in the Dawson Range has demonstrated that both the nearby Boulevard gold showing
(10km southwest of Coffee) and the Golden Saddle deposit (40km north of Coffee) are orogenic gold
systems (Allan et al., 2013; Bailey, 2013; and McKenzie et al., 2013). Detailed study of the Latte
gold zone suggests that Coffee is a shallow (epizonal), brittle stage orogenic gold deposit
(Buitenhuis, 2014; Allan et al., 2013). The fluid responsible for mineralization at Latte is likely a cool
(220-250°C), shallow extension of the mineralizing fluid responsible for gold mineralization at
Boulevard.

A possible paragenetic model proposed by Buitenhuis et al. (2015) comprises regional CO2-rich fluid
flow powered by the anomalous geothermal gradient, in turn caused by the rapid unroofing of the
Dawson Range rocks in the mid-Cretaceous. This fluid formed sheeted quartz veins within the
mesozonal domain at Boulevard, where the base metal and silica content of the fluid was depleted
during vein formation. Base metal depleted fluid migrated upwards into the epizonal domain where it
was controlled by the structural framework of the Coffee fault system and reacted with favourable
host lithologies. The fluid travelled along brittle structures and deposited gold-rich arsenian pyrite
within schistose rocks through sulphidation, and high-energy pulses formed gold-rich hydrothermal
breccias.

The timing of gold mineralization at Coffee is post-emplacement of the Coffee Creek granite (100
Ma), and is most likely to be syn-to-post-mineralization at Boulevard (approximately 95 Ma) based
on field, geochemical and petrographic observations. The possibility exists, however, that Coffee
could be related to a younger, as yet unidentified mineralizing event.
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9 Exploration

Kaminak carried out exploration on the Coffee property over the course of seven separate and
consecutive field seasons from 2009 to 2015. Exploration carried out from 2009 to 2013 is summarized
in detail in previously published technical reports (Couture and Siddorn, 2011; Chartier and Couture,
2012; Chartier et al., 2013; Sim and Kappes, 2014; Makarenko et al., 2014) and described briefly in
Table 9.1. Work completed after the 2014 Preliminary Economic Analysis, during the 2014 and 2015
field seasons in support of the Feasibility Study, is described below.

Table 9.1: Exploration Work Completed by Kaminak

Coffee Exploration Summary by Year

Mapping
Year Drill Soil Trenching Trench and Geophysics Geomorpholo
(m) Samples (m) Samples Sampling phy P y
(days)
261 line-km
2009 N/A 3,876 4,164 828 10 ground N/A
magnetic
survey
579 line-km
2010 16,105 8,851 4,470 826 10 ground N/A
magnetic
survey
4,842 line-km
airborne
magnetic and
gamma-ray
2011 47,990 10,689 3,926 799 15 spectrometric; Mapping
15.9 line-km
HLEM and
Ohm mapper
surveys
2012 65,548 4,438 N/A N/A 40 N/A N/A
2013 55,477 5,027 153 147 2 18 days of IP N/A
5,300 line-km
2014 52,760 2,955 6,252 2,025 30 airborne N/A
magnetic infill
survey
2015 41,895 N/A N/A N/A 30 N/A N/A
Totals 279,775 36,081 18,965 4,625 137 N/A N/A

Source: Kaminak 2016
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9.1 2014 Exploration Activities
9.1.1 Soil Sampling

A total of 2,955 soil geochemical samples were collected in 2014 by Ground Truth Exploration Inc. of
Dawson, YT in order to follow up on previously-sampled ridge and spur gold-in-soil anomalies, and
provide greater detail to previous sample programs.

A total of eight new soil sample grid areas were sampled. Four of these grids were sampled on 100 m
lines with 50 m sample spacing to follow up on previous ridge and spur anomalies or to provide an initial
indication to eliminate the possibility that underlying ore potential existed (condemnation) in the vicinity
of proposed mine infrastructure. An infill sampling program was undertaken at the Espresso prospect
on lines spaced at 100 m and orientated north-south with 25 m sample spacing in order to provide more
detail to previously outlined anomalies. In addition, portions of the existing Macchiato, Cappuccino, and
T3 North soil grids were sampled to decrease sample spacing to 25 m (Figure 9.1).

9.1.2 Trenching

Six trenches were dug to obtain metallurgical samples, while a further 57 were dug for exploration
purposes. Locations of the metallurgical and exploration trenches are illustrated in Figure 9.2. Trenches
were dug to provide bulk samples for the metallurgical program. Trenches were dug at the Supremo,
Macchiato, Cappuccino, Arabica, French Press, Decaf, Espresso, and Double Double zones to test
gold-in-soil anomalies and to generate drill targets. All trenches were laid out by Kaminak geologists
and excavated by 320 or 312 Caterpillar excavators operated by JDS.

Analytical results from trench samples confirmed that gold mineralization extends to surface. Although
great care and consistency was used to obtain representative samples from these trenches, the type
and volume of these samples differs significantly from samples collected from drill holes. As a result,
the channel sample data has not been incorporated for use in the generation of the resource model.
Assay data generated from trench samples was used to generate exploration targets and the location of
samples for metallurgical test work.

Exploration trenches dug early in the 2014 field season occasionally encountered permafrost which
limited excavations to surficial material rather than in-situ bedrock. Trenches which were successful in
reaching bedrock generally provided lithological, alteration, and structural control, which in combination
with assay data was utilized to generate drill targets.

9.1.3 Mapping and Prospecting

Kaminak geologists prospected and sampled at the Supremo, Macchiato, Cappuccino, Arabica, French
Press, Decaf, Espresso, and Double Double zones during the exploration trenching program. Additional
transects were completed in the southern portions of the property through the Coffee Creek granite
while supporting environmental and geotechnical surveys.

An external prospector was contracted for 30 days in June and July of 2014 to examine ground
adjacent to areas undergoing infill soil sampling and trenching.
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9.1.4 Geophysical Surveys

Mira Geoscience completed 5,300 line kilometres of airborne geophysics in a program which infilled the
existing magnetic dataset to achieve higher magnetic survey resolution of the entire Coffee property
(Figure 9.3).

9.2 2015 Exploration Activities
9.2.1 Mapping and Prospecting

Kaminak geologists completed approximately 30 days of mapping and prospecting on the Coffee
property in 2015. This work was conducted outside of the main Coffee resource area and generally
followed up on ridge and spur soil anomalies to the south and east (Figure 9.4). Sampling was limited to
rock samples from outcrop and colluvial float.
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Figure 9.1: 2014 Soil Geochemistry Program
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Figure 9.2: 2014 Trenching Program
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Figure 9.3: 2014 Geophysical Program
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Figure 9.4: 2014 and 2015 Prospecting Sample Locations
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9.3 Surface Sampling Method and Approach

Sampling undertaken by Kaminak from 2009 through 2015 was performed by experienced
geological technicians under the supervision of appropriately qualified geologists. The sampling
methodology and approach for the soil and rock chip samples is summarized below.

9.3.1 Soil Sampling

The purpose of the soil sampling was to map the distribution of gold and associated metals which is
known to commonly overlie mineralized areas on the Coffee property.

Soil sampling was carried out by Ground Truth Exploration Inc. Soil samples were collected over a
grid pattern of north—orientated lines 100 m apart with sampling stations at intervals of 50 m, or 25 m
in areas where detailed soil sampling was required.

Samples were collected using a hand auger to various depths depending on the soil profile. The
organic A-horizon material was discarded. Augering continued until the C-horizon rock fragments
were encountered, checking for false bottoms on the A-horizon profile. Soil samples were collected
over depth intervals of 60 to 70 cm, with maximum depth not exceeding the 1.25 m length of the
auger. Samples were placed directly into pre-labelled bags. A field duplicate sample was collected at
a rate of one in every 25 samples. Sample number, location, depth, and geological parameters were
recorded directly into a handheld computer with a Global Positioning System (GPS) sample location.
The sample location was marked with flagging tape and a metal tag on the closest tree.

Samples were submitted by the contractor to Acme Analytical Laboratories in Vancouver, BC.

9.3.2 Rock Grab Sampling

Collection of ‘grab’ samples from outcrop and colluvial float by qualified geologists, was undertaken
sporadically across the property. Mapping supported by analysis of various lithological, alteration
and structurally deformed rocks helped delineate areas for more systematic exploration.

9.3.3 Trench Sampling

The trenches excavated in 2009 to 2012 had composite rock samples taken at 5 m horizontal
intervals. Representative samples were collected by chipping sub-cropping rock on the wall or base
of the trench. Hand sampling may introduce sampling bias. However, the purpose was to link gold-
in-soil anomalies to their bedrock origin and thereby define deeper drilling targets. In such
circumstances a positive sampling bias is generally desirable.

For trenching, heavy equipment was used to excavate and rip the 2013 and 2014 metallurgical
sampling trenches at 2 m intervals to 0.5 m below the bedrock surface. A similar process was used
for exploration trenches.

All metallurgical composite samples in 2013 and 2014 were sampled from metallurgical samples
placed alongside the trench. Kaminak geologists collected bulk representative samples from each
sample pile in addition to a representative ~4 kg sample for laboratory assay.

The centroid of each sample was recorded using a handheld GPS unit. Other descriptive attributes
and geological information was recorded and incorporated into the project database.
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10 Drilling

10.1.1 Sampling Method and Approach

Kaminak’s sampling of diamond drill core and reverse circulation cuttings, beginning in 2009 through
2015, was performed by experienced geological technicians under the supervision of appropriately
qualified geologists. The drilling and sampling procedures described below, have been performed in
a consistent manner throughout each drilling program. The following section summarizes the
sampling methodology and approach for core and reverse circulation drill holes. Methods for sonic
and rotary air blast (RAB) drilling are not discussed herein, as neither contribute to the mineral
resource statement.

10.1.2 Drill Core Sampling

Drilling typically targets specific mapped geochemical or structural trends with fences of one or more
core drill holes drilled perpendicular to the strike of the interpreted mineralized structures on variably
spaced sections or fences. Most cross sections contain two to five drill holes that are designed to
intersect the mineralized target horizon at intervals typically ranging from 25 m to 50 m, typically to
maximum depths of 200 m below surface. The approach was adjusted during drilling to allow for the
testing of extensions of interesting geology, or assay results on adjacent sections. Individual drill
holes were completed each from a unique setup, resulting in a series of sub-parallel holes that often
intersect at angles roughly perpendicular to the target horizon. The resultant fence of intersections
supports a geological interpretation of the geometry and “true” thickness of mineralized zones.

Borehole locations were planned and set out by Kaminak geologists using a handheld GPS. A
compass was used to determine borehole azimuth and inclination. Drill holes were drilled at an angle
of between 70° and 45° from the horizontal, depending upon the target. Downhole surveys were
completed for all drill holes using a Reflex EZ-Shot® electronic single shot (magnetic) device.
Downhole deviation of drill holes was measured using these tools at nominal interval of 30 m. Upon
completion of drilling, collar locations were surveyed by Challenger Geomatics Ltd. of Whitehorse,
YT with a Real Time Kinematic (RTK) GPS using five control points.

Drill core was transported daily by truck or helicopter to the logging facility at the Coffee Gold Project
camp. Core was reviewed for consistency and each metre marked clearly for reference. Core
recovery and rock quality designation (RQD) were measured and recorded, and the core oriented
when possible. XRF analyses were performed on drill core at 1 m intervals, as close to the metre
mark as possible. Core was then logged by a geologist who recorded lithology, alteration, structure,
and mineralogy directly into a computer. Core photographs were taken prior to sampling. Core
samples were taken from half-core sawed lengthwise with a diamond saw. Half-core samples were
bagged and prepared for dispatch to ALS Minerals laboratory. The remaining half was returned to
the core boxes. Commercially prepared blank and control (standard reference) samples were
inserted at a rate of one for every 10 samples, alternating between a blank and a reference material
sample. Following sampling, core boxes were labelled with metal tags and stored on cross-stacked
pallets at the Coffee Gold Project camp for future reference and testing. Pre-numbered sample
books were used to record borehole number, location, sampling interval, and date of sampling. All
sample books are organized and archived at Kaminak’s Vancouver office.
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Diamond core recovery data is available for nearly all drill holes on the Coffee property. The overall
average core recovery is 96%, with 95% of all sample intervals demonstrating recoveries greater
than 80%. Approximately 1.5% of sample intervals have recoveries less than 50%. There is no
apparent relationship between drill core recovery and gold content at Coffee. However, during the
2014 and 2015 infill drill programs, mineralized sections with < 80% recovery were considered for re-
drill, and sections with <50% were designated automatic re-drill.

10.1.3 Reverse Circulation Chip Sampling

Reverse circulation drilling was completed on the Coffee Gold Project from 2010 through 2015. The
drilling approach was similar to that employed for diamond core drilling; a series of sub-parallel holes
designed to perpendicularly intersect the mineralized target horizons at (typically) 25 m to 50 m
intervals, depending upon the level of geological confidence of the mineralized trend.

RC drilling produces a sample of rock cuttings rather than rock core. The downhole hammer is
powered by compressed air, which also acts as the medium bringing the cuttings up to surface.
Compressed air drives a pneumatic hammer attached to a rotating face sampling bit with tungsten
carbide nodes. Chips and rock dust generated by the hammer are forced through openings in the
face of the bit and up into the sample return tube inside the rod string. The 5-foot rods are attached
to an air and sample hose that continues into a cyclone module. The sample is separated from the
air in the cyclone and drops out of the bottom into a 5-gallon pail. Each sample comprises one 5-foot
(1.52 m) run, with the drill hole and rods being blown out (cleaned) between each “run”. The total
volume of cuttings from each run is reduced through a 1:7 riffle splitter, into a sample typically
weighing 2 kg which was retained for analysis. The larger volume of reject material was retained at
the drill site in plastic retention bags labelled by depth of sample.

The technician collected a small volume of sample chips, sieved from a spear sample of the
retention bag for observation and records the geologic properties (lithology, texture, grain size,
alteration, colour, etc.) directly into a field laptop. The chips were then logged by a geologist in camp.
Sample bags collected for analysis were transported daily by truck or helicopter to the processing
facility at the Coffee Gold Project camp. Each sample was then analysed on the XRF instrument
before being shipped to ALS Minerals for analysis.

Reverse circulation sample recovery was closely monitored by the driller and supervising geologist
or technician. If poor sample quantity or quality was encountered during drilling and if the driller was
unable to reinstate the drill hole and achieve adequate sample return, the hole was abandoned and
re-drilled. Intervals with poor sample quantity and/or excessive moisture content were logged as
such, and the interval was not sampled. The vast majority of RC sample recoveries are generally
very good, with qualitative studies showing that recovery averages >85%. While some fine dust is
lost to the air or within the drill hole or voids/fractures during drilling, this represents a very small
amount of sample material and is not believed to affect sample integrity to a measurable degree.

10.1.4 2014 Drilling

During 2014, 353 drill holes (52,760 m) were drilled at Supremo, Latte, Kona, Kona North, Double
Double, Cappuccino, French Press, Macchiato, as well as various infrastructure locations for
condemnation purposes (Figure 9.5). Of the 353 drill holes, 147 were cored (26,894 m) and 206
were reverse circulation (25,866 m).
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Core drilling took place between May and October 2014 and was contracted to Cyr Drilling
International Ltd. of Winnipeg, Manitoba. The vast majority of core was NQ2 (50.5 mm diameter),
with minor HQ (63.5 mm) and PQ (85.0 mm) core drilled to support the metallurgical and
hydrogeological programs.

RC drilling took place between August and November 2014 and was contracted to Northspan
Explorations Ltd. All RC boreholes were of 92 mm diameter.
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Figure 10.1: 2014 Drill Hole Plan
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10.1.5 2015 Drilling

During 2015, 370 drill holes (41,895 m) were drilled at Supremo, Latte, Kona, Kona North, Double
Double, and various infrastructure locations for condemnation purposes (Figure 10.2). The 370 drill
holes comprised 103 core drill holes (15,840 m), 197 reverse circulation drill holes (23,702 m), 35
rotary air blast drill holes (2,197 m), and 35 sonic drill holes (156 m).

Core drilling took place between May and July 2015 and was contracted to Cyr Dirilling
International Ltd. The majority of core drilled was NQ2 (50.5 mm diameter), with minor HQ
(63.5 mm) and HQ3 (61.1 mm) core drilled to support the hydrogeological and pit-wall geotechnical
programs.

RC drilling took place between January and May 2015 and was contracted to Northspan
Explorations Ltd. of Kelowna, British Columbia. All RC boreholes were of 92 mm diameter.

RAB drilling took place between February and April 2015, and was contracted to Ground Truth
Exploration of Dawson, Yukon. RAB samples were used for condemnation and exploration
purposes, but are not considered to have a high level of precision and were therefore did not
contribute to the mineral resource.

Sonic drilling took place during the month of April, 2015, and was contracted to Boart Longyear
Canada of Calgary, Alberta. All sonic boreholes were 114 mm in diameter. Sonic drill samples
were used specifically for the purposes of geotechnical sampling and were not assayed.
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Figure 10.2: 2015 Drill Hole Plan
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10.1.6 Drilling Summary

As of the end of the 2015 field season, 1,684 drill holes for approximately 279,826 m of cumulative
drilling length have been completed. A complete drilling summary by year, drilling method, and
zone is provided in Table 10.1 and representative cross sections with interpreted structural zones
and interpreted mineralized intervals for Supremo and Latte are shown in Figure 10.3 and
Figure 10.4.
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Table 10.1: Coffee Gold Project Drilling by Year
Coffee Drilling Summary by Year
Year Type Zone Holes Metres
Supremo 27 5,433
Latte 19 4,291
Latte North 2 420
Sumatra 1 184
Double Double 5 1,231
2010 DD Kona 3 499
Kona North 4 745
Espresso 3 795
Americano 10 1,868
Regional 2 637
All Zones 76 16,103
2010 Summary Totals 76 16,103
Supremo 15 4,904
Latte 60 15,812
Latte North 1 229
Double Double 11 2,742
DD Kona 6 1,810
2011 Macchlalto 4 1,191
Cappuccino 2 602
Americano West 4 1,222
All Zones 101 28,515
Supremo 98 13,374
RC Kona 47 6,153
All Zones 145 19,527
2011 Summary Totals 246 48,042
Supremo 82 17,642
DD Double Double 30 8,455
2012 All Zones 112 26,097
RC Supremo 223 39,451
All Zones 223 39,451
2012 Summary Totals 335 65,548
Supremo 30 5,953
DD Latte 19 4,225
Sumatra 13 2,094
All Zones 62 12,272
Supremo 142 26,339
2013 Latte 35 5,480
Latte North 25 4,645
RC Sumatra 25 4,682
Double Double 2 316
Arabica 11 1,744
All Zones 240 43,206
Effective Date: January 6, 2016 10-8
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Coffee Drilling Summary by Year
Year ‘ Type Zone Holes Metres
2013 Summary Totals 302 55,478
Supremo 84 16,860
Latte 10 1,635
Kona 14 2,212
Kona North 7 1,546
DD Double Double 8 1,724
Cappuccino 7 1,210
French Press 4 620
Macchiato 4 716
2014 Condemnation 9 371
All Zones 147 26,894
Supremo 70 9,644
Latte 39 4,488
Kona 3 411
RC Kona North 6 1,126
Double Double 42 5,660
Condemnation 46 4,537
All Zones 206 25,866
2014 Summary Totals 353 52,760
Supremo 86 13,827
Latte 4 565
Double Double 2 357
DD Kona 2 308
Kona North 2 289
Condemnation 7 494
All Zones 103 15,840
Supremo 141 18,739
Latte 6 707
2015 Kona North 10 873
RC Double Double 5 512
Hydrology 12 653
Condemnation 23 2,218
All Zones 197 23,702
Supremo 1 50
RAB Latte ' 2 87
Condemnation 32 2,060
All Zones 35 2,197
Sonic Geotechnical 35 156
2015 Summary Totals 370 41,895
Coffee Gold Project Property Totals 1,684 279,826

Source: Kaminak 2016
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Figure 10.3: Supremo Cross Section — 6974250mN
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Figure 10.4: Latte Cross Section - 582925mE
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11 Sample Preparation, Analyses and Security

11.1.1 Historical Sampling

Soil samples collected by Mr. Shawn Ryan in 2007 were analyzed by Acme Analytical Laboratories
(Acme) in Vancouver, BC. The Acme laboratory management system is International Standards
Organization (ISO) 9001:2008 accredited by BSI America Inc. Acme implements a QA/QC system
compliant with the ISO 9001 Model for Quality Assurance and ISO/IEC 17025 General
Requirements for the Competence of Testing and Calibration Laboratories. Acme also participates in
the CANMET and Geostats Pty. Ltd. round robin proficiency tests.

Soil samples were prepared using a conventional preparation procedure and analyzed for a suite of
36 elements using aqua regia digestion followed by inductively coupled plasma-atomic emission
spectrometry (ICP-AES) on 15 g sub-samples (method code 1DX2).

There is no historical litho-geochemical (rock) sample data for the Coffee Gold Project.
11.1.2 Sampling by Kaminak 2009-2015

Kaminak conducts two main types of sampling; “soil” samples that are primarily used to direct
exploration efforts across the property and “rock” samples, mainly derived from diamond and reverse
circulation drilling, which are primarily used for the estimation of mineral resources. There are also a
relatively small number of additional “grab” samples and samples collected from trenches for
exploration and evaluation purposes, these are not used directly in the estimation of mineral
resources. Kaminak used two primary laboratories for assaying samples collected during the 2009
through 2015 programs. One secondary laboratory was used for umpire or “check” assaying of drill
samples only, which is described further below.

Soil samples collected between 2009 and 2014 were submitted to the Acme laboratory. The
samples were prepared and assayed using the same methodology used to assay samples submitted
in 2007. Soil samples were prepared using standard preparation procedures and analyzed for a
suite of 36 elements using aqua regia digestion followed by ICP-AES on 15 g sub-samples (method
code 1DX2).

All drill core, reverse circulation, trench, and grab samples collected from 2010 through 2015 were
submitted to ALS Minerals for preparation and assaying. The management system of the ALS Group
of laboratories is ISO 9001:2000 accredited by QMI Management Systems Registration. Samples
were crushed and pulverized by the ALS Whitehorse preparation facility and shipped to ALS North
Vancouver for assaying. The North Vancouver laboratory is ISO/IEC 17025:2005 accredited by the
Standards Council of Canada for certain testing procedures, including those used to assay samples
submitted by Kaminak. ALS Minerals participates in international proficiency tests such as those
managed by CANMET and Geostats Pty. Ltd.
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All drill samples were individually sealed in polyore bags on site and shipped by commercial fixed
wing charter aircraft (operated by Alkan Air Ltd. and Great River Air Ltd.) to Whitehorse or Dawson,
then via road transport by expeditor or Kaminak personnel directly to ALS Minerals’ preparation
facility in Whitehorse. Samples were conveyed in rice sacks sealed and uniquely numbered with
security tags to minimize tampering. Security tags were tracked throughout transportation until
receipt by ALS Minerals. No samples were reported tampered with from 2010 through to 2015.

Rock and core samples were prepared for assaying at the ALS Minerals preparation facility using a
conventional preparation procedure (dry at 60° Celsius, crushed and sieved to 70% passing
10 mesh ASTM, pulverized to 85% passing 75 micron or better). Prepared samples were then
transferred to ALS Minerals laboratory in North Vancouver where they were assayed for gold using a
conventional fire assay procedure (ICP-AES) on 30 g sub-samples (50 g samples were used in
2010). In 2010 and 2011, all samples were also analyzed for 35 elements using an aqua regia
digestion and ICP-AES finish on 5 g sub-samples. In 2012, samples from only select drill holes (54
boreholes in total) were submitted for the 35-element analysis. In 2013, samples from 87 drill holes
were submitted for the 35-element analysis. In 2014, samples from 50 drill holes were submitted for
the 35-element analysis. No samples received 35-element analysis in 2015.

Fire-assayed samples with grades in excess of 10 g/t gold were re-assayed from a second 30 g split
(50 g split in 2010) using a fire assay procedure and a gravimetric finish. From 2012 to 2015,
samples with grades in excess of 20 g/t gold were submitted for screened fire assay from a 1,000 g
coarse reject split. The screened fire assay was passed through a 100 micron mesh, with the
oversize fraction) undergoing gravimetric analysis following fusion, whereas the undersize fraction
was split into two 50 g samples and analyzed using atomic absorption. The average between the
two minus fractions was then combined with the plus fraction to provide the total weighted average
gold.

From 2013 to 2015 samples with grades greater than 0.3 g/t gold were submitted for cyanide soluble
gold assay. For this analysis, a 30 g sub-sample was weighed in a closed 100 ml plastic vessel. 60
ml of sodium cyanide solution (0.25% NaCN, 0.05% NaOH) was then added and the sample shaken
until homogenized. Following homogenization, the solution was rolled for an hour before an aliquot
was taken and centrifuged. Finally, the sample was analyzed by atomic absorption spectrometry. In
2013, 8,016 sample pulps from previous drilling programs (2010 through 2012 inclusive) were
subjected to cyanide leach analyses. A total of 5,539 samples were analyzed by cyanide leaching
during the 2014 and 2015 drilling campaigns.

In 2010, samples with a silver grade of more than 100 g/t (two samples) were re-assayed using
either an “ore grade” digestion followed by ICP-AES or by conventional fire assay with gravimetric
finish on 50 g charges. Two samples from 2011 and two samples from 2012 reported more than
100 g/t silver, but were not re-assayed. No samples from 2013 to 2015 drilling returned greater than
100 g/t silver.

Approximately 1% of all master pulps from core and reverse circulation samples, submitted to
ALS Minerals in 2010 through 2015, were submitted at the conclusion of each exploration season to
Acme Labs, now under the operating name Bureau Veritas Commodities Canada, for umpire check
assaying.
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Bureau Veritas’ Vancouver laboratory is certified 1ISO9001:2008 by BSI Group America Inc. for the
provision of assays and geochemical analyses. Bureau Veritas used the same methods to analyze
the umpire samples as described above, including developing a customized cyanide leach method in
2014 to replicate the one used by ALS. The number of umpire samples analyzed by Bureau Veritas
each year is detailed in Table 11.1.

All zones drilled in a given year were represented in the check-assay samples. Although samples
covered a wide range of assay results (from detection limit to greater than 20 g/t gold), preference
was given to individual samples that displayed greater than 0.3 g/t gold in order to provide an
accurate test of laboratory performance and avoid analyzing a large number of near-detection level
samples. Kaminak did not use an umpire laboratory to verify the assay results for soil samples.

Table 11.1: Umpire Samples by Year

Year Umpire Samples
2010 178
2011 425
2012 672
2013 441
2014 448
2015 448

Source: Kaminak 2016

11.1.3 Specific Gravity Data

Specific gravity measurements were made using the water immersion method. In 2011,
measurements were made at nominal 10 m intervals in non-mineralized rock and at nominal 5 m
intervals in structural zones or apparent gold mineralized rock. From 2012 to 2015, measurements
were selected at a rate of one sample per mineralized zone, and one sample per major lithology in
non-mineralized rock. In areas of multiple mineralized zones separated by non-mineralized intervals
less than 10 m wide, specific gravity was measured for the mineralized zones only.

Samples were weighed dry in air, coated with paraffin wax and weighed immersed in water. A
standard was measured roughly every ten samples in order to measure instrumental drift. Results
were recorded directly into a Microsoft Excel spreadsheet. A total of 6,734 specific gravity (SG)
measurements have been collected.

Specific gravity measurements less than 2.40 or greater than 3.50 were re-weighed by technicians
to ensure accuracy. Independent specific gravity testing was also conducted on a randomly selected
batch of 35 samples in 2011, 30 samples in 2012, 26 samples in 2013, and 37 samples in 2015 by
ALS Minerals in North Vancouver, BC in order to verify the accuracy of the on-site methodology.
ALS Minerals results are in close agreement with field measurements, and, therefore, indicate good
reproducibility.
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‘(/ﬂ\"

KAMINAK GoLD CORP. 105 Energy & Mininginc.
NI 43-101 CoFFEE GoOLD TECHNICAL REPORT v

11.1.4 Quality Assurance and Quality Control Programs

The exploration work conducted by Kaminak was carried out using a quality assurance and quality
control (QA/QC) program meeting industry best practices for exploration properties. Standardized
procedures were used in all aspects of the exploration data acquisition and management including
mapping, surveying, drilling, sampling, sample security, assaying, and database management.

During 2009, Kaminak did not implement specific analytical quality control measures to monitor the
assay results delivered by Acme. The 2009 exploration program involved primarily soil sampling and
trenching. Kaminak relied on the laboratory internal analytical quality control measures to monitor
the reliability of assay results delivered by Acme.

At the commencement of core drilling in 2010, Kaminak began implementing external analytical
quality control measures, in addition to choosing an ISO accredited primary laboratory. The
analytical quality control measures involved the use of control samples (certified reference material,
blanks, field duplicates) and independent check assaying at an umpire laboratory.

Certified reference materials were sourced from CDN Resource Laboratories Ltd. (CDN) of Langley,
BC. Typically six unique standards and one blank were used in each sampling program completed.
In 2015, Kaminak used six standards, with certified assay values ranging from 0.628 to 10 g/t gold
and one blank with a certified assay value of less than 0.01 g/t gold (Table 11.2). For 2010 rock
samples, certified reference materials were inserted approximately at a rate of one every 30
samples. For 2011, 2012, 2013, 2014, and 2015 drill core and reverse circulation samples, and for
2011, 2013, and 2014 trench samples, blanks and certified reference materials were alternated and
inserted at a rate of one every ten samples.

Field and laboratory duplicates were also inserted within the samples submitted for assaying. Field
duplicate samples were collected by splitting the remaining half-core in half Reverse circulation
sample duplicates were collected by running the retention bag of the original sample through the
riffle splitter, splitting a second sample from the original sample directly at the drill site. Laboratory
duplicates are repeat assays on pulverized samples originally assayed by ALS Minerals.

In 2013, additional laboratory duplicates of cyanide shake test samples were taken at a rate of 1:50
total analyzed samples.

Table 11.2: Specifications of the Certified Control Samples Used by Kaminak in 2015

Reference Material Gold Standard Deviation Number of Samples
(at) (glt)

CDN-BL-10 <0.01 - 1,495
CDN-GS-P7K 0.694 0.033 289
CDN-GS-1L 1.06 0.05 95
CDN-GS-1M 1.07 0.045 217
CDN-GS-3L 3.18 0.11 279
CDN-GS-6D 6.09 0.29 307
CDN-GS-9A 9.31 0.345 384

Source: Kaminak 2016

Effective Date: January 6, 2016 11-4



‘(/ﬂ\"

KAMINAK GoLD CORP. DS Energy  Wining .
NI 43-101 CoFFEE GoOLD TECHNICAL REPORT v

11.1.5 Comments

The Qualified Person reviewed the field procedures and analytical quality control measures used by
Kaminak. In the opinion of the Qualified Persons, Kaminak personnel used care in the collection and
management of field and assaying exploration data.

In the opinion of the Qualified Person, the sample preparation, security, and analytical procedures
used by Kaminak are consistent with generally accepted industry best practices and are, therefore,
adequate for the purpose of mineral resource estimation.
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12 Data Verification

12.1.1 Verification by Kaminak

The exploration work carried out on the Coffee Gold Project was conducted by Kaminak personnel
and qualified subcontractors. Kaminak implemented a series of routine verifications to ensure the
collection of reliable exploration data. All work was conducted by appropriately qualified personnel
under the supervision of qualified (P.Geo.) geologists. In the opinion of Mr. Robert Sim, P.Geo., of
SIM Geological, (APEGBC#24076), the field exploration procedures used at Coffee consistently
meet industry practices.

The quality assurance and quality control program implemented by Kaminak was comprehensive
and supervised by qualified personnel. Exploration data were recorded digitally to minimize data
entry errors. Core logging, surveying, and sampling were monitored by qualified geologists and
verified routinely for consistency. Electronic data were captured and managed using an internally-
managed Microsoft Access database, and backed up daily. Data from 2010 were managed by
Maxwell Geoservices Inc. (Maxwell), and later in 2010 were managed by Kaminak personnel using
Maxwell data management applications. In early 2011, the 2010 data were migrated to an internally-
managed and internally-designed Microsoft Access database.

Assay results were delivered by the primary laboratory electronically to Kaminak and were examined
for consistency and completeness. Kaminak personnel reviewed assay results for analytical quality
control samples using bias charts to monitor reliability and detect potential assaying problems.
Batches under review for potential failures were recorded in a quality control spreadsheet,
investigated and corrective measures were taken when required.

The failure threshold for control samples was set at two times the standard deviation, based on
recommended values provided by CDN Resource Laboratories Ltd. Quality control samples
exceeding that threshold were investigated. Batches of barren samples containing a quality control
failure were not re-assayed. Batches of samples containing more than one quality control failures
were re-assayed completely. In batches containing one control sample failure, samples surrounding
the failed control sample were re-assayed. After review, Kaminak requested either partial or
complete batches of samples be re-assayed by ALS Minerals (Table 12.1). Once it was confirmed
that the re-assayed batches passed the quality control failure thresholds, they were accepted and
the assay database was updated accordingly.
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Table 12.1: Count of Batch Re-runs by Year

Year Number of Sample Batches Partially or
Wholly Re-assayed
2010 44
2011 28
2012 31
2013 19
2014 21
2015 21

Source: Kaminak 2016

12.1.2 Verifications by the Authors of this Feasibility Study
12.1.21 Site Visits

In accordance with National Instrument 43-101 (NI 43-101) guidelines, the Qualified Person visited
the property on several occasions during active drilling. Robert Sim, P. Geo. (APEGBC#24076)
visited the property on four separate occasions; September 12-14, 2011, August 28-29, 2012, May
15-16, 2013 and September 24, 2014. Each visit was similar in process and Mr. Sim was given
unfettered access to all aspects of the project and all questions were satisfactorily addressed.

Exploration activities were reviewed with site personnel and the nature of the ongoing interpretation
of the geologic environment was discussed with Kaminak geologists. Drill core handling and
sampling procedures were reviewed and inspected. Mr. Sim visited a series of drill sites and
inspected ongoing diamond drilling and reverse circulation drilling activities. Recent trenches,
opened during the summer of 2014, were visited and the nature of the mineralized zones was
observed.

During the 2011 site visit, Mr. Sim randomly selected three representative samples from previously
sawed drill core intervals. These samples were collected by Mr. Sim, transported to Vancouver and
submitted to ALS Minerals laboratory for analysis. The resulting gold grades were similar to those
present in Kaminak’s sample database. It is Mr. Sim’s opinion that Kaminak operates the Coffee
Gold Project in a very organized and disciplined manner that follows accepted industry standards.

12.1.3 Verification of Analytical Quality Control Data

Kaminak made available to the authors of this report exploration data in the form of a Microsoft
Access database. This database aggregated the assay results for the quality control samples
received to date, and was accompanied by comments from Kaminak personnel. The analysis of
analytical quality control data produced by Kaminak prior to 2014 was discussed in previous
technical reports (Couture and Siddorn, 2011, Couture and Chartier, 2012, Couture et al., 2013,
Makarenko et al., 2014) and is not reproduced here.

Kaminak personnel aggregated the assay results for the external quality control samples for further
analysis. Sample blanks and certified reference materials data were summarized on time series
plots to highlight the performance of the control samples.
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Paired data (field duplicate and check assays) were analyzed using bias charts, quantile-quantile
and relative precision plots. The analytical quality control data produced by Kaminak in 2014 and
2015 are summarized in Table 12.2 and Table 12.3. The external quality control data produced on
this Project represents 13.26% of the total number of samples submitted for assaying in 2014, and
13.47% of the total number of samples submitted for assaying in 2015.

Table 12.2: Summary of Analytical Quality Control Data Produced by Kaminak in 2014

Reverse Core
Circulation (%) (%) Total (%) Comment
Samples
Samples
Sample Count 16,650 19,187 35,837
Blanks 5.68 5.64 5.66
CDN-BL-10 945 1,083 2,028 <0.01 g/t Au
CDN-GS-P7K 163 113 276
CDN-GS-P7H 18 109 127
CDN-GS-1L 185 217 402
CDN-GS-3L 183 219 402
CDN-GS-6D 209 212 421
CDN-GS-9A 184 217 401
Field Duplicates 321 1.93 373 1.94 694 1.94
Total QC 2,208 1326 | 2,543 13.25 4,751 13.26
Samples
Check Assays
Acme Labs (FA) 188 113 260 1.36 448 125 | Umpire '-2252‘;5“”9 Fire
Acme Labs (CN) 52 0.31 74 0.39 Umpire Lab Testing
Cyanide Leach
Total Acme Labs 188 1.13 260 1.36 448 125 | AICN a'sg /L”C'“ded n

Source: Kaminak 2016
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Table 12.3: Summary of Analytical Quality Control Data Produced by Kaminak in 2015

Reverse
Circulation, Core
Sonic, & (%) (%) Total (%) Comment
Samples
RAB

Samples
Sample Count 15,975 10,484 26,459
Blanks 5.67 5.64 5.65
CDN-BL-10 904 591 1,495 <0.01 g/t Au
CDN-GS-P7K 177 112 289
CDN-GS-1M 102 115 217
CDN-GS-1L 91 4 95
CDN-GS-3L 162 117 279
CDN-GS-6D 179 128 307
CDN-GS-9A 193 118 311
Field Duplicates 353 2.21 219 2.09 572 2.16
Total QC Samples 2,161 13.53 1,404 13.39 3,565 13.47
Check Assays
éﬂ;‘e Labs (FA + 252 158 196 187 | 448 169 | Umpire Lab Testing

Source: Kaminak 2016

Overall, the performance of the control samples (certified reference materials including both blanks
and reference material) inserted with samples and submitted for assaying that were used by
Kaminak is very good (example presented in Figure 12.1a). With only very few exceptions, ALS
Minerals delivered assay results for the certified reference materials within two standard deviations
of the mean for all six reference material tested, and less than the recommended value for the blank
sample.

Assay results delivered by ALS Minerals of reference material in 2014 reported less than 2.4% of the
results, falling outside of two standard deviations of the certified values for each standard, which is
below the 5% threshold typically used for this type of analysis. Some of these failures are attributed
to sample mislabeling. Only 0.6% of blanks in 2014 returned assay values above the threshold
grade of 0.01 g/t gold.

Assay results from 2015 reported less than 2.4% of the results, falling outside of two standard
deviations of the certified values for each standard which is, again, well below the acceptable limits.
Some of these failures are due to sample mislabeling. There is no evidence of contamination in the
lab procedures, as only 0.6% of blanks returned assay values above 0.01 g/t gold (Figure 12.2b).

Paired assay data for field duplicates suggest that gold grades demonstrate a natural spread typical
of structurally hosted hydrothermal gold systems. Ranked Half Absolute Relative Deviation (HARD)
plots from 2014 suggest that 60% of the core field duplicate sample pairs and 50% of the reverse
circulation field duplicate sample pairs have HARD below 10%. Ranked HARD plots from 2015
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suggest that 61% of core field duplicate samples and 68% of reverse circulation field duplicate
samples pairs have HARD below 10% (Figure 12.1c and Figure 12.1d).

These levels of reproducibility of field duplicate results are common in many gold deposits, reflecting
the natural variability in gold grade over short distances. These results also show that 80% of the
time the field duplicates are within 20% of each other. The correspondence between field duplicates
is consistent with the variogram nugget effects that range from 15-25% of the total variability. The
distribution on a QQ plot (Figure 7.9e) shows good correspondence of coarse duplicate samples,
especially above the projected cut-off threshold grade of (approximately) 0.3g/t gold.

Results from umpire laboratory testing of pulp duplicates in 2014 indicate good reproducibility and no
significant deviation or bias in results between labs. HARD plots show that 98% of the check fire
assay sample pairs have HARD below 10%. Results from umpire laboratory testing in 2015 also
show good reproducibility with no significant deviation or bias in results. HARD plots show that 99%
of the check fire assay sample pairs have relative differences below 10% (Figure 12.1f).

In the opinion of the Qualified Persons, the analytical results delivered by ALS Minerals are of
sufficient accuracy and precision to support the estimation of mineral resources.
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Figure 12.1: Selected 2015 QAQC Plots
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12.1.4 Database Verification

Following the completion of the mineral resource models, the sample data from 27 randomly
selected drill holes, representing approximately 5% of the data, was exported from the MineSight®
for validation purposes. This includes holes completed during each of the drilling programs
conducted at Coffee since 2011. The gold grades were manually compared to the values listed in
certified assay certificates provided from the lab. Of the 4,634 samples checked, no errors were
identified. Similar validation studies were conducted for the previous resource estimates in January
2014 and November 2012 with similar results. These results indicate that the database is sound and
sufficient to support the estimation of mineral resources.
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13 Mineral Processing and Metallurgical Testing

13.1 Introduction

Metallurgical testing for the Coffee Gold deposits began in 2011 and continued through 2015. Initial
testing was conducted by Inspectorate Exploration & Mining Services Ltd. (Inspectorate) of
Richmond, British Columbia. Since 2013 almost all metallurgical testing for process flowsheet
development has been performed by Kappes, Cassiday and Associates (KCA) of Reno Nevada. In
2015 comminution test work was completed by ALS Metallurgy Kamloops (ALS) of Kamloops, British
Columbia.

Samples for metallurgical testing were derived from both bulk surface samples and drill core
composites. Testing included column leaching, bottle roll leaching, flotation, column percolation and
drain down, multi-element head assay analyses, column leach head and tailings assay screen
analyses, ball mill work indices, crushing impact, and abrasion indices.

13.2 Preliminary Metallurgical Testing

Preliminary test work was undertaken during 2011 and 2012.

Kaminak commissioned SRK Consulting Inc. (SRK) to supervise preliminary metallurgical testing on
core sample rejects collected for the Coffee Gold Project. The metallurgical testing work was
conducted by Inspectorate. Mr. John Starkey, P.Eng. of Starkey & Associates Inc. (an SRK
associate metallurgist) supervised the testing program.

Inspectorate conducted preliminary cyanide leaching tests on two composite drill core samples from
the Supremo and Latte oxidized gold zones. Bottle roll, carbon-in-leach (CIL) and carbon-in-pulp
(CIP) leaching tests yielded gold extractions of 96.3% to 98.5% respectively. The results from this
test work suggest that the oxidized gold mineralization is amenable to conventional cyanide
leaching. During the first quarter of 2012 drill core composite samples from Supremo and Latte
(samples from the 2011 drilling campaign) were crushed to 12.5 mm (0.5 inch) for simulated heap
leach gold extraction via column leach test work. Test results indicated 90.4% gold recovery after 80
days of leaching, with 83.2% recovery after the first 15 days.

During the fourth quarter of 2012 three additional samples from each of Double Double, Supremo
and Latte were submitted to Inspectorate for cyanide leach test work. Testing consisted of 72 hour
bottle roll cyanidation utilizing CIL and CIP with the same test parameters as the previous test work.
The Double Double sample returned gold recoveries between 96.0% and 96.9%. The Supremo
sample was a mixture of oxide and transitional material and yielded gold recoveries of 90.7% to
92.4%. The Latte sample was sulphide ore and achieved gold recoveries of 2.0% to 5.3%.
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13.3 Metallurgical Testing to Support the PEA
This test work took place between 2013 and 2014.

Kaminak engaged KCA to undertake comprehensive metallurgical testing on core and bulk samples
from the Coffee Gold deposit. KCA issued two (2) reports:

e Coffee Gold Project, Report of Metallurgical Test Work, November 2013, Prepared for:
Kaminak Gold Corporation, Prepared by: Kappes, Cassiday & Associates, Reno, Nevada
89506, Report I.D.: KCA0130085_COF01_02

o Coffee Gold Project, Report of Metallurgical Test Work, April 2014, Prepared for: Kaminak
Gold Corporation, Prepared by: Kappes, Cassiday & Associates, Reno, Nevada 89506,
Report I.D.: KCA0130149_COF02_01

Much of the information presented below is summarized from these KCA reports.

13.3.1 Bulk Sample Metallurgical Test Work

13.3.1.1 Sample Selection for the Bulk Samples

A Supremo oxide sample was collected from a surface trench across the T3 mineralized structure at
Location 6974250mN.

A Latte oxide sample was collected from a surface trench across the Latte mineralized structure at
Location 583250mE.

Trenches were excavated to bedrock and sampling was undertaken across strike at 2 m intervals.
The Supremo oxide sample comprised 59 sub-samples and the Latte oxide sample comprised 58
sub-samples. Each sample comprised approximately 1500 kg of material. KCA homogenized and
split each sample for the testing program. Each composite sample was assigned a unique sample
number and tested for head analyses, head screen analyses with assays by size fraction, bottle roll
leaching, agglomeration, and column leaching. All preparation, assaying and metallurgical studies
were performed utilizing industry-standard procedures.

13.3.2 Head Analyses

For each sample, portions of the head material were ring and puck pulverized and analysed for gold
and silver content by standard fire assay and wet chemistry methods. Head material was also
assayed semi-quantitatively for an additional series of elements and for whole rock constituents. In
addition to these semi-quantitative analyses, the head material was assayed by quantitative
methods for carbon, sulphur and mercury contents. A cyanide shake test was conducted on a
portion of the pulverized head material.

In addition to the analyses on pulverized head material, portions of material from select crush sizes
were utilized for head screen analyses with assays by size fraction. A summary of the head analyses
for gold content is presented in Table 13.1.
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Table 13.1: Summary of Head Analyses — Bulk Samples

KCA Average Assay Weighted Average*
Sample No. Description Au (glt) Head Assay

Au (git)
69580 Latte Oxide 1.61 1.15
69581 Supremo Oxide 4.08 4.37

*Values are the average of two head screen analyses with assays by size fraction

Source: KCA 2015
13.3.3 Bottle Roll Leach Test Work

Bottle roll leach testing was conducted on a portion of material from each composite. For each test,
a 1,200 g portion of head material was ring and puck pulverized to a target size of 80% passing
0.075 mm. A 1,000 g portion of the pulverized material was then used for a 96 hour bottle roll leach
test conducted and maintained at a target concentration of 1.0 g sodium cyanide per litre of solution.

A summary of the gold extraction from the bottle roll leach test work is presented in Table 13.2.
Table 13.2: Summary of Bottle Roll Leach Test Work — Bulk Samples

KCA o Calculated Head Extraction Reagent Consumption
Sample No. Description Au (git) Au (%) NaCN Ca(OH)2
(kglt) (kgit)
69580 Latte Oxide 1.47 94% 0.06 2.5
69581 Supremo Oxide 3.59 96% 1.62 25

Source: KCA 2015

13.3.4 Agglomeration Test Work

Preliminary agglomeration test work was conducted on sub-samples of crushed material. Percolation
tests were undertaken to evaluate the permeability of the agglomerated material at various cement
contents. The percolation tests were conducted at a range of cement contents, with no compressive
load applied, utilizing 2 kg portions of material crushed to the target size of 100% passing 31.5 mm.
For agglomeration test work conducted by KCA, the parameters that are typically examined are
slump, maximum flow rate, agglomerate pellet break down (when material is agglomerated) and
discharge solution colour and clarity.

All agglomeration tests passed the criteria put forth by KCA.
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13.3.4.1.1 Column Leach Test Work

A total of four column leach tests were conducted utilizing composite sample material crushed to
target sizes of 100% passing either 175 mm or 31.5 mm. The column tests, utilizing material crushed
to 100% passing 175 mm, were conducted at ambient temperature (22°C). The column tests utilizing
material crushed to 100% passing 31.5 mm were conducted at a temperature of 4°C. A summary of
the column leach test extractions for gold are presented in Table 13.3.

Table 13.3: Summary of Column Leach Tests — Bulk Samples

KCA Cé:;ih Calculated Extraction Days Reagent Consumption
Sample Description P100 Head Au (%) of NaCN Ca(OH)2
No. (mm) Au (gpt) Leach (kglt) (kglt)
69580 Latte Oxide 175 1.28 88% 100 0.56 1.01
69580 Latte Oxide 315 1.12 92% 100 1.08 1
69581 Sipremo 175 4.31 85% 152 0.91 152
69581 S“O‘;rizrgo 315 3.44 92% 100 0.93 1.51

Source: KCA 2015

13.3.5 Drill Core Composite Metallurgical Test Work

13.3.5.1 Sample Selection for the Drill Core Composite Samples

Seven drill core composite samples were used for the test program. Each composite sample was
assigned a unique sample number a2015nd tested for head analyses, head screen analyses with
assays by size fraction, bottle roll leaching, agglomeration, and column leaching. The Latte sulphide
sample was also subjected to preliminary flotation testing. All preparation, assaying and
metallurgical studies were performed utilizing industry-standard procedures.

A summary of the samples utilized for each composite sample is presented in Table 13.4.

Table 13.4: Summary of Drill Core Composite Samples

Description Number of Individual Sub- | Number of Drill Holes

KCA Sample No. samples Sampled

68151 Supremo, Oxide 150 16

68152 Supremo, Upper Transition 130 12

68153 Supremo, Lower Transition 112 6

68154 Latte, Oxide 128 13

68155 Latte, Upper Transition 99 8

68156 Latte, Lower Transition 96 7

68157 Latte, Sulphide 73 1

Source: Kaminak Gold 2015
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13.3.6 Head Analyses

Portions of the head material from each composite were ring and puck pulverized and analyzed for
gold by standard fire assay methods. Head material was also assayed semi-quantitatively for an
additional series of elements and for whole rock constituents. In addition to these semi-quantitative
analyses, the head material was assayed by quantitative methods for carbon, sulphur and mercury
contents. A cyanide shake test was also conducted on a portion of the pulverized head material.

In addition to the pulverized head material analyses, portions of material from select crush sizes
were utilized for head screen analyses with assays by size fraction.

For the Latte sulphide composite an additional portion of head material was submitted to Phillips
Enterprises, LLC for comminution test work.

A summary of the head analyses for gold are presented in Table 13.5.

Table 13.5: Coffee Gold Project Summary of Head Analyses — Drill Core Composites

KCA 5 o Average Assay Weighted Average* Head
Sample No. escription Au (g/t) Assay
Au (g/t)
68151 Supremo, Oxide 1.46 1.5
68152 Supremo, Upper Transition 1.23 1.48
68153 Supremo, Lower Transition 1.57 1.6
68154 Latte, Oxide 1.49 1.56
68155 Latte, Upper Transition 1.48 1.45
68156 Latte, Lower Transition 1.66 1.31
68157 Latte, Sulphide 2.47 2.33

Source: KCA 2015

*Values are the average of two head screen analyses with assays by size fraction

13.3.7 Flotation Test Work

Sub-samples from the Latte sulphide composite were subjected to a two- phase kinetic flotation test
program. Flotation tests were conducted in a laboratory-scale Denver flotation apparatus utilizing
municipal tap water. The products from each flotation test were individually assayed for gold, silver,
copper, lead and total sulphur contents.

A total of four reagent scoping tests were conducted utilizing various reagent combinations and
concentrations. Each test was conducted utilizing material milled in a laboratory rod mill to the target
size of 80% passing 0.075 mm. Applying various reagent schemes, the reagent scoping tests
showed that between 62% and 69% of the gold was concentrated into a rougher flotation
concentrate comprising between 8.0% and 8.9% of the sample weight.
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Utilizing the results from the reagent scoping test work, four grind size optimization tests were then
conducted. The tests were conducted utilizing material milled to target grind sizes of 80% passing
0.150, 0.075, 0.053 and 0.045 mm respectively. At the various grind sizes the grind size optimization
tests showed that between 58% and 72% of the gold was concentrated into a rougher concentrate
containing 9.8% and 10.5% of the flotation feed sample weight.

13.3.8 Comminution Test Work

A portion of the head material from the Latte sulphide composite was submitted to Phillips
Enterprises, LLC in Golden, Colorado for comminution testing. Test work demonstrated Bond Rod
Mill and Ball Mill Work indices of 12.7 kWh/t and 15.1 kWh/t respectively.

13.3.9 Bottle Roll Leach Test Work
Bottle roll leach testing was conducted on a sub-sample of each composite. For each test, a 1,000 g
portion of head material was milled in a laboratory rod mill to a target size of 80% passing 0.075 mm.

The milled slurry was then subjected to a 96 hour bottle roll leach test maintained at a target
concentration of 1.0 g sodium cyanide per litre of solution.

A summary of the gold extractions from the bottle roll leach test work is presented in Table 13.6.

Table 13.6: Summary of Bottle Roll Leach Test Work — Drill Core Composites

Reagent Consumption
KCA Description Calculated Head Extraction
Sample No. P Au (g/t) Au (%) NaCN Ca(OH)2
(kgit) (kgit)
68151 Supremo, Oxide 1.44 94% 1.29 1.5
68152 Supremo, Upper 145 78% 212 1
Transition
68153 Supremo, Lower 1,64 53% 145 1
Transition
68154 Latte, Oxide 1.57 92% 1.27 15
68155 Latte, Upper 137 51% 115 15
Transition
68156 Latte, Lower 146 38% 157 15
Transition
68157 Latte, Sulphide 2.46 13% 1.35 1.5
Source: KCA

13.3.10 Agglomeration Test Work

Preliminary agglomeration test work was conducted on portions of crushed material from each
composite except the Latte sulphide composite. The purpose of the percolation tests was to examine
the permeability of the material at various cement contents. The percolation tests were conducted in
75 mm inside-diameter columns at a range of cement levels with no compressive load applied.

For the Supremo oxide and Latte oxide composites agglomeration tests were conducted utilizing
2 kg portions of the material crushed to the target sizes of 80% passing 25 and 12.5 mm, and
agglomerated with 0, 2, 4 and 8 kg cement per tonne of dry ore.
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For the Supremo, Upper and Lower Transition and Latte, Upper and Lower Transition composites
agglomeration tests were conducted utilizing 2 kg portions of the material crushed to the target size
of 80% passing 12.5 mm, and agglomerated with 0, 2, 4 and 8 kg cement per tonne of dry ore.

All agglomeration tests passed the criteria put forth by KCA. It was determined from this testwork
that the column leaching would be undertaken without the use of agglomeration.

13.3.11 Column Leach Test Work

A total of ten column leach tests were conducted utilizing material crushed to a target size of 80%
passing 25 or 12.5 mm. During testing the material was leached for 40 or 42 days with a sodium
cyanide solution. Tests were conducted at a temperature of 4°C. A single test was conducted at
ambient temperature (approximately 22°C).

A summary of the column leach test work is presented in Table 13.7. For each group of samples
(Supremo and Latte), gold extraction over time is presented graphically in Figure 8.1 and Figure 8.2.

Table 13.7: Summary of Column Leach Test Work — Drill Core Composites

KCA Crush Calculated Extraction Reagent Consumption
Samol Description Size Temperature Head A 2
Na ple escriptio p100 °C) Au Au NaCN Ca(OH)
0. (mm) (glt) (%) (kglt) (kglt)
68151 SL(‘)F;;Z’? 315 4 157 92% 0.17 1.51
68151 8‘6%20 16 4 1.44 94% 0.28 15
68151 8‘6‘;‘3’:0 16 22 1.55 95% 0.52 1.57
69152 Supremo, Up 16 4 1.49 73% 0.31 1
Transition
Supremo,
68153 Low 16 4 1.67 48% 0.38 1
Transition
68154 Latte, Oxide 315 4 1.62 90% 0.19 1.51
68154 Latte, Oxide 16 4 1.54 90% 0.27 1.51
68155 Latte, Upper 16 4 1.54 47% 0.46 2.01
Transition
68156 Latte, Lower 16 4 1.42 29% 0.64 1.51
Transition
Latte, o
68157 Sulphide 16 4 2.37 5% 0.46 1.51

Source: KCA 2015
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Figure 13.1: Supremo Core Composites — Column Leach Tests Gold Extractions
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Figure 13.2: Latte Core Composites — Column Leach Tests Gold Extractions
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Source: KCA 2015
13.3.12 Discussion

To evaluate leach efficiency as a function of temperature, gold extraction from the head screen
versus tailings screen analyses, and comparisons from similar size fractions were conducted. These
showed only minor variations, typically in the order of 1 to 2%, which demonstrates that there are no
obvious differences in leaching kinetics between tests conducted at 4°C versus those conducted at
ambient temperature (22°C).

The head values for gold obtained in this test program compared well, showing an overall agreement
between head grades and calculated head grades sourced from the various parts of the test
program.

Column test extraction accuracy was confirmed by comparing carbon assays to the calculated head
extraction (carbon assays plus tailings assays). For the column leach tests, the calculated head
grades derived from carbon and solution assays compared well with each other.
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For the column leach tests conducted on each group of samples (Supremo and Latte), a comparison
of the gold extraction percentages with sulphide sulphur content showed a reduction in gold

extraction with increasing sulphide sulphur content.

A summary comparing gold extraction and sulphur speciation is presented in Table 13.8. Gold
extraction versus sulphide content is presented graphically in Figure 13.3 and Figure 13.4.

Table 13.8: Column Leach Test Gold Extraction verse Sulphur Speciation

KCA Column Sulphide Sulphate
Description Extracted Total Sulphur% Sulphur Sulphur
Sample No. % Au % %
68151 Supremo, Oxide 94% 0.1 0.06 0.04
68152 S”F’Tremo.’ Upper 73% 0.15 0.05 0.09
ransition
68153 S“pTremO: Lower 48% 0.47 03 0.17
ransition
68154 Latte, Oxide 90% 0.16 0.02 0.14
68155 Latte, Upper 47% 1.03 07 0.33
Transition
68156 Li‘.“e’ Lower 29% 1.27 0.93 0.34
ransition
68157 Latte, Sulphide 5% 1.55 1.32 0.23
Source: KCA 2015
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Figure 13.3: Supremo Core Composites Gold Extraction verse Sulphide Content
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Figure 13.4: Latte Core Composites Gold Extraction vs. Sulphide Content
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13.3.13 Cyanide Soluble Gold Test Work

Categorization of oxidation has in the past been undertaken by visual estimation of the proportion of
oxidized sulphur and sulphide in the ore. The degree of oxidation at Coffee Deposit varies both with
depth and along the mineralized structures. Thus, the visual estimation of oxidation is unlikely to be
sufficiently accurate or consistent to quantify the degree and distribution of oxidation for metallurgical
purposes. In particular, the internal variability within Transitional material can be considerable.
Presently, the Transitional is simply divided into an ‘Upper’ and ‘Lower zone based on =50%
oxidized material and <50% oxidized material respectively. As can be seen from Table 13.8,
although the visual estimate of the degree of oxidation for the Upper and Lower transitional material
at both Supremo and Latte were targeted to be similar, the actual sulphide content of the Latte
samples was much higher.

The lower gold extractions from the Latte Transitional material are considered to be a result of a
visual underestimation of sulphide in those samples.
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In order to better evaluate the amenability and variability of Transitional material to metallurgical
cyanide leach recovery, over 8,000 samples, representing 70% of all samples above a fire assay
value of 0.3 g/t Au within mineralized intercepts drilled from the 2010 up to and including 2013, were
subjected to cyanide soluble assay tests. The cyanide soluble assays were performed by ALS
Laboratories (Au-AA13 method).

The difference between the cyanide soluble assay and the original fire assay, on an individual assay
by assay basis, or across composites made up of equivalent samples, may be used to provide an
indication of the gold within the samples that are amenable to cyanide leach. By extension, it also
indicates the degree of oxidation of the sample. The cyanide soluble proxy gold recovery is the
percentage of the fire assay value actually reporting to the leach solution.

A comparison of the column leach test recoveries from the KCA testing program and the cyanide
soluble assays from the same samples as used in the testing composites illustrate a strong
correlation. This correlation of the cyanide soluble recovery and the actual column leach test
recovery indicates that cyanide soluble recovery is a reliable method to map the metallurgical
recovery throughout the Oxide, Transitional and Sulphide zones of the Coffee Deposit.

13.4 Metallurgical Testing to Support the Feasibility Study

This test work was conducted between 2014 and 2015.

An additional metallurgical testing program to support the Feasibility Study was outlined in the
summer of 2014. Both bulk samples from surface trenches and core drill hole composite samples
were selected and sent to KCA. Samples from the Kona and Double Double deposits were included
in order to expand the testing to all potential mine areas. Also, to better quantify the metallurgical
response of transitional materials to cyanide leaching the use of samples with varying ranges of
cyanide soluble gold values were generated.

Results from the KCA program are summarized within this document. All of the detailed procedures
and results are contained in the KCA report entitled:

o Coffee Gold Project, Report of Metallurgical Test Work, June 2015, Prepared for: Kaminak
Gold Corporation, Prepared by: Kappes, Cassiday & Associates, Reno, Nevada 89506,
Report 1.D.: KCA0140138_COF04_03

KCA tested eight bulk and ten drill core composite samples. Each sample or sample composite was
submitted for head analyses, head screen analyses with assays by size fraction, bottle roll leaching,
agglomeration, and column leaching at three different crush sizes, 175, 62.5 and 16 ml. Also
samples from each mine area were sent to ALS Kamloops for crushing impact and abrasion testing.
Results are summarized from the ALS report entitled:

e Comminution Test Work On Samples From The Coffee Gold Project, Kaminak Gold
Corporation, KM4668, April 23, 2015, ALS Metallurgy Kamloops
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13.4.1 Sample Receipt and Preparation

Between September 30, 2014 and December 10, 2014 KCA received a total of five supersacks and
376 bags of samples. The supersacks contained 148 bags of trench and surface bulk samples from
the Latte and Supremo areas. The bags of samples contained drill core samples from the Supremo,
Latte, Double Double and Kona areas. All sample preparation, assaying and metallurgical studies
were performed using industry-standard procedures.

A summary of the samples received at KCA is presented in Table 13.9.

Table 13.9: Summary of Samples Received at KCA

KCA Sample No. Sample Description Sample Type
72101 Latte 583150mE Trench Bulk

72102 Latte 583350mE Trench Bulk

72103 Supremo 6974000mN Trench Bulk

72130 Supremo 6974350mN Trench Bulk

72131 Supremo 6973750mN Trench Bulk

72132 Supremo 6974750mN Trench Bulk

72133 Latte Mine Block Bulk

72134 Supremo Mine Block Bulk

72142 Supremo T2-T4 Composite** Bulk

72143 Supremo T3 Composite**** Bulk

72135 Latte Oxide West Drill Core Composite
72136 Latte Oxide East Drill Core Composite
72137 Latte 80% CN Soluble Drill Core Composite
72138 Latte 60% CN Soluble Drill Core Composite
72139 Kona Oxide Drill Core Composite
72140 Kona 80% CN Soluble Drill Core Composite
72141 Double Double Oxide Drill Core Composite
72144 Supremo Oxide West Drill Core Composite
72145 Supremo Oxide East Drill Core Composite
72146 Supremo 80% CN Soluble Drill Core Composite

** Composite of Samples 72103 & 72130
***Composite of Samples 72131 & 72132

Source: KCA 2015
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13.4.2 Sample Selection for the Bulk Samples

The Supremo Bulk samples were collected from four separate surface trenches across the Supremo
mineralized structures.. From the four trenches, two composite samples were generated. The Latte
bulk samples were collected from two separate surface trenches across the Latte mineralized
structures. Trenches were excavated to bedrock and sampling was completed at 2 m intervals. A
total of approximately 3,000 kg of material collected from the four Supremo trenches and 2,600 kg of
material collected from the two Latte trenches was sent to KCA where it was homogenized prior to
splitting.

The Supremo and Latte mine block samples were taken from trenches with a continuous zone of
contiguous two metre samples included and with no blending of lower grade material to target a
specific average grade.

13.4.3 Sample Selection for the Drill Core Composite Samples
Ten core drill hole composite samples were used for the test program. Each composite sample was
assigned a unique sample number and submitted for head analyses, head screen analyses with

assays by size fraction, bottle roll leaching, agglomeration, and column leaching. All preparation,
assaying and metallurgical studies were performed utilizing industry-standard procedures.

A summary of the samples utilized for each composite is presented in Table 13.10.

Table 13.10: Summary of Drill Core Composite Samples

r:(fr:bsefmple Sample Description Nu?at)n?:al(:;"\:\g:\t:li(rjlual grimiﬁ:sf ngght
composite Sampled
72135 Latte Oxide West 67 5 254
72136 Latte Oxide East 56 8 270
72137 Latte 80% CN Soluble 48 8 251
72138 Latte 60% CN Soluble 38 12 223
72139 Kona Oxide 42 11 279
72140 Kona 80% CN Soluble 48 10 263
72141 Double Double Oxide 67 7 253
72144 Supremo Oxide West 73 8 396
72145 Supremo Oxide East 98 12 388
72146 S“pres";fuﬁlof CN 44 18 255

Source: KCA and Kaminak 2015

It should be noted that the selection of the cyanide soluble samples was designed to more
adequately define the Transitional zones from oxide to sulphide. The absence of some 60% CN
soluble and some 80% CN soluble samples for certain mine areas was due to a lack of enough sub-
samples available to generate a composite sample.

Figure 13.5 illustrates the location of the samples used for the metallurgical test work.
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13.4.4 Head Analyses

For each sample, splits of the head material were ring and puck pulverized and analyzed for gold
and silver content by standard fire assay and wet chemistry methods. Head material was also
assayed semi-quantitatively for an additional series of elements and for whole rock constituents. In
addition to these semi-quantitative analyses, the head material was assayed by quantitative
methods for carbon, sulphur and mercury content. A cyanide shake test was also conducted on a
portion of the pulverized head material.

In addition to the analyses on pulverized head material, portions of material from each crush size
utilized for column leach test work were utilized for head screen analyses with assays by size
fraction.

No problematic elements were discovered during the overall head analyses.
The results of the head analyses for gold and silver content are summarized in Table 13.11.

Table 13.11: Summary of Head Analyses — Gold and Silver

KCA Sample Description Average Assay | Average Assay Avg. Head Avg. Head

No. P Au g/t Ag g/t Assay Au g/t** | Assay Ag g/t**

72101 Latte 583150mE 1.11 0.62 1.21 05
Trench

72102 Latte 583350mE 0.93 0.62 0.9 05
Trench

72133 Latte Mine Block 9.62 0.89 9.64 0.36

72135 Latte Oxide West 1.15 0.62 1.01 0.39

72136 Latte Oxide East 1.02 0.41 1.01 0.21

72137 Latte 80% CN 228 0.62 2.03 0.57
Soluble

0,

72138 Latte 60% CN 1.16 0.41 1.24 0.32
Soluble

72142 Supremo T2-T4 17 0.62 1.91 0.33

Composite
72143 Supremo T3 2.56 0.41 2.33 0.32
Composite

72134 Supremo Mine Block 5.25 0.31 55 0.32

72144 Supremo Oxide 1.31 0.41 1.49 0.25
West

72145 Supremo Oxide East 1.81 0.41 1.69 0.25

72146 Supremo 80% CN 1.02 0.41 1.05 0.28
Soluble

72139 Kona Oxide 1.37 0.21 1.43 0.18

72140 Kona 80% CN 1.32 0.21 1.34 0.15
Soluble

72141 Double Double 3.08 0.41 318 232
Oxide

** Average of all head assay screen analyses
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Silver content of the head samples is low and any silver production will not be economically
significant. Silver is therefore omitted from further consideration in this document but all silver
analytical data can be found in the KCA 2015 report.

Head analyses for carbon and sulphur were conducted. In addition to total carbon and sulphur
analyses, speciation for organic and inorganic carbon and speciation for sulphide and sulphate
sulphur were conducted. Head analyses for mercury and copper content as well as semi-quantitative
analyses were conducted for a series of individual elements and whole rock constituents. All of these
analyses are contained in the KCA 2015 report.

No problematic elements were discovered during the overall head analyses.
13.4.5 Bottle Roll Leach Test Work

Bottle roll leach testing was conducted on a portion of material from each sample. For each test, a
1,200 g portion of head material was ring and puck pulverized to a target size of 80% passing
0.075 mm. A 1,000 g portion of the pulverized material was then utilized for a 96 hour leach test
maintained at a target concentration of 1.0 g sodium cyanide per litre of solution.

The results of the bottle roll leach test work are summarized in Table 13.12.
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Table 13.12: Summary of Bottle Roll Leach Test Work

KCA Sample | KCA Test Descriofi Calc. Head Au Reagent Consumption
escription Extraction NaCN Lime
No. No. Au g/t o
%o Kg/t Kg/t
Latte
72101 72191A 583150mE 1.08 94% 0.18 3
Trench
Latte
72102 72191B 583350mE 0.87 96% 0.08 3
Trench
72133 73050A Lagfog"k'“e 8.88 94% 0.08 35
72135 73043A Lat{/‘f/é)s’t‘ide 1.13 95% 0.08 25
72136 73043B Lattgaosi"de 0.98 95% 0.06 25
0,
72137 73043C Lattgo?fbf’ec"‘ 2 86% 0.15 25
72138 73043D Lattgo?l?bo/l"ec"‘ 1.18 61% 0.16 25
72142 73050C S“prgmgz'm 166 98% 0.01 3
72143 73050D Su%rgms T3 24 97% 08 2
72134 730508 S”prglr;‘gk'\"i”e 5.02 97% 0.03 2.75
72144 73051A S“prw;s?"ide 1.24 96% 0.02 2
72145 73051B S“prelg;‘;tox'de 1.78 97% 0.1 1.75
Supremo 80% o
72146 73051C o Solble 0.99 86% 0.12 2
72139 73044A Kona Oxide 1.23 90% 0.31 25
72140 73044B Kongofl?;f; CN 1.31 81% 1.33 275
72141 73044C D°“%‘ii2§“b'e 264 96% 0.15 25

Source: KCA 2015

Silver recoveries ranged between 28 and 62%.

The carbon and sulphur assays for the Latte 80% CN soluble, Latte 60% CN soluble, Supremo 80%
CN soluble and Kona 80% CN soluble samples were reviewed in conjunction with the gold
extractions from the cyanide shake tests and the bottle roll leach tests. The organic carbon levels did
not impact on gold leachability. However, the sulphide sulphur level trended more closely with the
leachability of the material; an increase in sulphide sulphur content led to a decrease in gold
extraction in both the cyanide shake and bottle roll leach tests. It should also be noted that the
indications given by the sample labels where presented were a strong indication of the gold
extraction.
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13.5 Column Leach Test Work

Column leach tests were conducted on Latte and Supremo material crushed to 100% passing 175,
62.5 or 16 mm. Column leach tests were conducted utilizing the remaining material types crushed to
100% passing 62.5 or 16.0 mm.

All column leach tests conducted on material crushed to 100% passing 16 mm were undertaken
under temperatures to simulate cold-climate heap leach conditions (4°C).

A summary of the column leach test work is presented in Tables 13.13. Figures 13.6, 13.7, and 13.8
illustrate the gold extraction versus days of leach.
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Table 13.13: Summary of Column Leach Test Work

e Cr'ush Calc. Head Extraction Reagent Consumption

KCA Sample No. KCA Test No. Description Size Au git Au % Days of Leach NaCN Lime

mm Kg/t Kg/t
72101 72108 Latte 583150mE Trench 175 1.24 92% 68 0.4 0.99
72101 72114 Latte 583150mE Trench 62.5 1.36 92% 46 0.5 1.01
72101 72117 Latte 583150mE Trench 16 1.2 93% 46 0.54 1
72102 72111 Latte 583350mE Trench 175 1.14 85% 68 0.41 0.99
72102 72120 Latte 583350mE Trench 62.5 0.89 93% 46 0.55 1.01
72102 72123 Latte 583350mE Trench 16 0.97 96% 46 0.55 0.98
72133 73001 Latte Mine Block 16 9.54 95% 67 0.58 0.99
72135 72147 Latte Oxide West 62.5 1.17 95% 45 0.48 1.52
72135 72150 Latte Oxide West 16 1.12 95% 45 0.17 1.53
72136 72153 Latte Oxide East 62.5 1.03 93% 81 0.87 1.53
72136 72156 Latte Oxide East 16 0.96 94% 81 0.3 1.52
72137 72159 Latte 80% CN Soluble 62.5 1.46 82% 81 0.79 1.49
72137 72162 Latte 80% CN Soluble 16 1.93 83% 81 0.44 1.51
72138 72165 Latte 60% CN Soluble 62.5 1.47 63% 81 0.76 1.52
72138 72168 Latte 60% CN Soluble 16 1.06 54% 81 0.3 1.5
72142 73007 Supremo T2-T4 Comp. 175 2.1 92% 67 0.53 1.49
72142 73010 Supremo T2 62.5 2.05 93% 67 0.96 1.51
72142 7308 Supremo T2 16 1.9 97% 67 0.59 1.49
72143 73016 Supremo T3 Comp. 175 2.86 82% 67 0.46 1.51
72143 73019 Supremo T3 Comp. 62.5 2.28 93% 67 0.72 1.59
72143 73022 Supremo T3 Comp. 16 2.26 95% 67 0.29 1.51
72134 73004 Supremo Mine Block 16 5.55 98% 67 0.68 0.99
72144 73025 Supremo Oxide West 62.5 1.31 90% 67 0.49 1.51
72144 73028 Supremo Oxide West 16 1.28 95% 67 0.84 1.5
72145 73031 Supremo Oxide East 62.5 1.67 95% 67 0.74 1.53
72145 73034 Supremo Oxide East 16 1.78 96% 67 0.32 1.49
72146 73037 Supremo 80% CN Soluble 62.5 1.04 85% 67 0.61 1.5
72146 73040 Supremo 80% CN Soluble 16 0.93 81% 67 0.43 1.2
72139 72171 Kona Oxide 62.5 1.42 88% 81 0.82 1.56
72139 72174 Kona Oxide 16 1.36 91% 81 0.37 2.06
72140 72177 Kona 80% CN Soluble 62.5 1.36 72% 81 0.76 1.53
72140 72180 Kona 80% CN Soluble 16 1.35 76% 81 0.5 2.01
72141 72183 Double Double Oxide 62.5 4.33 95% 81 0.87 1.56
72141 72186 Double Double Oxide 16 2.99 95% 81 0.32 2.02

Source: KCA

Effective Date: January 6, 2016 13-21



KAMINAK GoLD CORP.

>

10 Energy & M Ine,
N1 43-101 COFFEE GOLD TECHNICAL REPORT b ' 4
Figure 13.6: Latte: Gold Extraction versus Days of Leach
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Figure 13.7: Supremo: Gold Extraction versus Days of Leach
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Figure 13.8: Kona and Double Double: Gold Extraction versus Days of Leach
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Silver recoveries ranged from 13% to 63%. The height, slump and final apparent bulk density from
the column leach tests were all favourable and it was determined that no agglomeration would be
necessary.

The temperature of the test did not have an effect on the rate of gold extraction or the overall gold
extraction. Cyanide consumption was not affected by temperature.

When an outside party submits samples, KCA can estimate gold extraction for an ore body based
upon the assumption that the ore to be mined will be similar to the samples tested. For the Coffee
material, KCA would discount laboratory gold extractions by three percentage points when
estimating plant recoveries.

Based upon KCA's experience with mostly clean, non-reactive ores, cyanide consumption for the
Coffee material would be only 25% of the laboratory column test consumptions.

13.5.1 Cyanide Soluble Gold Test Work
The cyanide soluble testing program initiated for the PEA was continued into the Feasibility Study

program. Over 14,000 samples above a fire assay value of 0.3 g/t Au within mineralized intercepts
were subjected to a cyanide soluble assay tests by ALS Laboratories (Au-AA13 method).
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A comparison of the column leach test recoveries from the KCA testing program, and the cyanide
soluble assays from the same samples as used in the composites illustrate a strong correlation and
confirms that cyanide soluble recovery is a reliable method to map the metallurgical recovery
through all zones of the Coffee Deposit.

13.5.2 Crushing and Abrasion Test Work

Four Bond low impact crusher tests were conducted on the Kona, Double Double, Supremo and
Latte composites. The Kona and Double Double composites were received as HQ core cut in half
along the length of the core cylinder. Supremo and Latte composites were received as bulk samples.
The low impact crusher tests on the Kona and Double Double composites may not be accurate due
the possibility that the initial sample was too fine. The Bond low impact crusher index for the Kona
and Double Double samples averaged 5.8 kWh/t. The Supremo and Latte composites averaged
11.1 kWh/t which is considered to be soft with respect to impact breakage.

Bond abrasion tests were conducted on eight samples, six of which were received as coarse crush
material. The average Bond abrasion index (Ai) value for the eight samples was 0.056; with values
ranging from 0.029 to 0.097. Samples with an Ai value of 0.1 or less may be considered mildly
abrasive.

13.6 Metallurgical Data Input to the Feasibility Study
13.6.1 Selection of Crush Size

From the KCA testing results at the crush sizes of 80% passing (Psg) 150 mm and 80% passing (Psg)
50 mm an approximate 6% gold recovery increase was indicated by the finer crush for Supremo and
an approximate 4% gold recovery increase was indicated by the finer crush for Latte. These
recovery increases are offset by capital and operating requirements for the crushing circuit. Crushing
to a Pgo of 150 mm requires a single crusher whereas crushing to a Pgy of 50 mm requires primary
and secondary crushing with an associated increase in capital and operating costs.

A trade-off study conducted by JDS to evaluate the incremental economics of crushing to a Pggof
150 mm compared to a Pgp of 50 mm was undertaken. An economic evaluation of crushing to a Pgp
of 12.5 mm was not undertaken since the recovery gains by finer crushing were not material.
Crushing to Pgy of 12.5 mm would have a higher capital and operating cost due to the three stage
crushing plant that would be required and it would have more difficult operating conditions in the
Yukon climate with the potential for possible heap percolation issues.

Based on a high level estimate, it was determined that the incremental operating cost of crushing to
a Pgo of 50 mm is approximately $0.56/t higher than to a Pgy of 150 mm. At an average production
rate of 5 Mt/a, this translates to an annual incremental cost of $2.8M per year. The incremental pre-
production capital cost of using a Pgg of 50 mm crushing is $8.8M.

The incremental annual operating costs and upfront capital expenditure required to proceed with Pg
of 50 mm crushing are compensated by the increase in recoveries. Based on the assumptions used
in the trade-off study, it was recommended that Kaminak implement two-stage crushing to a Pgg of
Pso mm. Although this results in an increased initial capital investment of approximately $8.8M, this is
offset by significant increases in net present value (NPV) and IRR over the life of the mine.
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13.6.2 Ultimate Recovery and Reagent Consumptions

Using the KCA recommended reduction in gold recovery of 3% and the 25% factoring for sodium
cyanide consumption, estimated operating recoveries and cyanide consumptions for use in the
Feasibility Study are summarized in Table 13.14. For consistency all cyanide consumptions were
conservatively standardized at 0.2 kg/t and all lime consumptions were standardized at 1.5 kg/t.

Table 13.14: Gold Recoveries and Reagent Consumptions Applied to the Feasibility Study

Laboratory Reagent Consumption
Crush Recovery
KCA Test No. | Description Size o NaCN Lime
Au %
mm kg/t kg/t
Latte Oxides
72114 Latte 583150mE 62.5 92 0.5 1.01
Trench
72120 Latte 583350mE 62.5 93 0.55 1.01
Trench
72147 Latte Oxide West 62.5 95 0.48 1.52
72153 Latte Oxide East 62.5 93 0.87 1.53
Average 93.25 0.6 1.27
Ultimate Recovery
For FS 90 0.2 1.5
72159 Latte 80% CN 62.5 82 0.79 1.49
Soluble
Ultimate Recovery
For FS 79 0.2 1.5
Latte 60% CN
72165 Soluble 62.5 63% 0.76 1.52
Ultimate Recovery
For FS 60 0.2 1.5
Supremo Oxides
73010 Supremo T2 62.5 93 0.96 1.51
73019 Supremo T3 Comp. 62.5 93 0.72 1.59
73025 Supremo Oxide 62.5 90 0.49 1.51
West
73031 Supremo Oxide East 62.5 95 0.74 1.53
Average 92.75 0.73 1.54
Ultimate Recovery
For FS 90 0.2 1.5
Supremo 80% CN
73037 Soluble 62.5 85 0.61 1.5
Ultimate Recovery
For FS 82 0.2 1.5
72171 Kona Oxide 62.5 88 0.82 1.56
Ultimate Recovery
For FS 85 0.2 1.5
Kona 80% CN
72177 Soluble 62.5 72 0.76 1.53
Ultimate Recovery
For FS 69 0.2 1.5
72183 D°“%'e.D°”b'e 62.5 95 0.87 1.56
xide
Ultimate Recovery
For FS 92 0.2 1.5
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13.6.3 Recovery, Solution/Solids Ratio and Leach Time

From Figure 13.8, Figure 13.9, and Figure 13.10, the leach profile for the recovery of gold shows an
initial rapid recovery of the majority of gold followed by a slower leaching period to achieve ultimate
gold extraction. Based on data from KCA the solution to solids ratios (tonnes of leach solution
applied to tonnes of ore under leach) versus gold recovery was the basis for the development of a
standardized leach profile for all Coffee ore types. This leach profile is considered the best variable
for the prediction of leach cycle. The leaching period has been adjusted to fit the solution to solids
ratio. For operational scale projections leaching time will be considerably longer than indicated by
laboratory columns. Using a solution to solids ratio of 3.0 to achieve ultimate extraction indicates a
leach time of 200 days; much longer than the laboratory leach times of between 45 and 81 days
used in the test program. Table 13.16 presents the data for the leach recovery curve for all Coffee
ores and Figure 13.9 illustrates the leach recovery cycle graphically. Recoveries presented are a
percentage of the ultimate recoveries presented in Table 13.15.

Table 13.15: Leach Recovery Curve for Coffee Ores

Days of Leaching Solution to Solids Ratio % of Ultimate Recovery
0 0 0%

40 0.6 84%

80 1.2 93%

120 1.8 97%

160 24 99%

200 3 100%

Source: KCA and Kaminak 2015
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Figure 13.9: Leach Time and Solutions to Solids Ratio verse Percentage of Ultimate Gold
Recovery
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Figure 13.9 in the combination with the mine plan, the heap stacking plan, and the addition rate of
barren leach solution were used to calculate the annual gold production.
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14 Mineral Resource Estimate

14.1 Introduction

The mineral resource statement presented herein represents the third mineral resource evaluation
prepared for the Coffee Gold Project in accordance with the Canadian Securities Administrators’
National Instrument (NI) 43-101. The previous resource estimates are described in technical reports
dated January 10, 2013 (Chartier et al, 2013) and March 12, 2014 (Sim & Kappes, 2014).

The mineral resource estimation process was a collaborative effort between Kaminak and SIM
Geological Inc. (SIM Geological). The geologic model was interpreted by Kaminak and reviewed and
edited as required by SIM Geological. The geologic model was used to define resource domains to
constrain gold grade estimations in the resource block models. The geostatistical analysis,
variography, selection of resource estimation parameters, construction of the block model, and the
conceptual pit optimization work were completed by Mr. Robert Sim, P.Geo. of SIM Geological, with
the assistance of Bruce Davis, FAusIMM of BD Resource Consulting Inc. Mr. Sim is a Qualified
Person pursuant to National Instrument 43-101 based on his education, work experience that is
relevant to the style of mineralization, the deposit type under consideration, and to the activity
undertaken, and membership to a recognized professional organization. Mr. Sim is independent
from Kaminak.

The Feasibility Study drilling programs, initiated in mid-2014 and completed in mid-2015, were
designed to delineate each of the gold deposits with sufficient coverage to upgrade the Inferred
Resources included in the 2014 (PEA April 2014) mine plan to the Indicated category. The resource
block models for the Latte, Double Double and Kona deposits were completed on March 15, 2015
and the block model for the Supremo deposit was completed on September 22, 2015.. Five
additional holes were drilled during the summer of 2015 in the eastern part of the Latte deposit — an
area that could not be accessed in 2014. These results are similar to the previous, adjacent drill
holes and, as a result, would not materially affect the Latte resource estimate. The Latte resource
model described in this report does not include these five new drill holes.

This section of the technical report describes the resource estimation methodology and summarizes
the key assumptions considered by SIM Geological to prepare the resource models for the gold
mineralization at the Coffee Gold Project. In the opinion of the Qualified Person, the resource
evaluation reported herein is a reasonable representation of the gold mineralization found in the
Coffee Gold Project at the current level of sampling. The mineral resource has been estimated in
conformity with generally accepted CIM Estimation of Mineral Resource and Mineral Reserves Best
Practices Guidelines (November 23, 2003) and is reported in accordance with the Canadian
Securities Administrators’ NI 43-101. Mineral resources are not mineral reserves and they do not
have demonstrated economic viability. There is no certainty that all or any part of the mineral
resource will be converted into a mineral reserve upon application of modifying factors.

Estimates of mineral resources for the Supremo, Latte, Double Double and Kona deposit areas are
prepared using three-dimensional block models based on geostatistical applications, and are
created using commercial mine planning software (MineSight® v10.0-2). The project limits are based
on the local UTM coordinate system (NAD83 Zone7).
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The block size in all deposit areas measures 10 x 2.5 x 5 m with the long axis of the blocks aligned
with the strike of the zone, and the shorter dimension aligned perpendicular to strike. At Latte,
Double Double and Kona the long axis is oriented east-west and at Supremo the long axis is
oriented north-south, consistent with the dominant strike-orientation of each mineralized zone
respectively. The drilling database was developed by Kaminak from exploration programs conducted
in the spring through fall field seasons from 2010 through 2015.

Mineral resource estimates are generated using drill hole sample assay results and the interpretation
of a geologic model that relates to the spatial distribution of gold in the deposits. Interpolation
characteristics were defined based on a combination of the geology, drill hole spacing, and
geostatistical analysis of the data. The mineral resources are classified according to their proximity
to the sample locations and are reported, as required by NI 43-101, according to the CIM Definition
Standards for Mineral Resources and Mineral Reserves (May 10, 2014).

14.2 Available Data

There are a total of 1,682 individual drill holes in the project database with a total of 279,731 m of
drilling. Of this, 636 holes (125,827 m) are diamond drill core holes and 1,046 holes (153,904 m) are
reverse circulation drill holes.

The majority of the drilling is located on north-south or east-west oriented fence lines and is
designed to intersect the mineralized zones at right angles. Where holes are fanned from single
setup locations, the intersection angle between the drill hole and the typically steep-dipping target
horizon becomes more acute with depth. In such cases, Kaminak frequently drilled parallel holes on-
section from individual setup locations. Overall, drilling was conducted on a systematic pattern
throughout the majority of the areas containing mineral resources. The distribution of drill holes is
shown in plan in Figure 14.1.
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Figure 14.1: Plan View Showing the Distribution of Drill Holes and Deposit Areas

Source: SIM Geological 2016

Analysis of gold assay data shows that there is no apparent difference in grade distribution between
diamond drill and reverse circulation samples. The distribution of diamond drill holes and reverse
circulation drill holes is shown in Figure 14.2. Locally, there are areas where diamond drill holes are
more prevalent and other areas where reverse circulation drilling was more widely used but, overall,
there is a reasonably good mix of both types of drill hole.
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Figure 14.2: Distribution of Diamond Drill (DD) and Reverse Circulation (RC) Drill Holes
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Source: SIM Geological 2016

The project database includes resource delineation drill holes, plus other drill holes that test
surrounding exploration targets, test for geotechnical or hydrogeological properties, or condemnation
holes for areas where infrastructure is planned. A summary of the drill holes used in the resource
models for the four deposit areas is shown in Table 14.1; this table includes only drill holes that have
been used in the interpretation of the mineralized domains and therefore contribute to the
development of the resource models.

Table 14.1: Summary of Drilling Used in Each Model Area to Estimate Mineral Resources

Deposit Number of Drill Holes DT:II:;‘Q
Supremo 1,014 174,766
Latte 262 50,958
Double Double 118 22,671
Kona (incl. Kona North) 84 13,031

Source: SIM Geological 2016

As described previously, drilling at Latte, Double Double, and Kona is distributed on north-south
oriented fence lines, and drilling at Supremo is distributed on east-west oriented fence lines. In most
areas the fence lines are spaced at 25 m intervals with on-section holes intersecting the target
horizon at 25 to 50 m intervals down the dip plane.
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Drill hole collar locations were surveyed using a differential GPS. The collar location of each drill
hole correlates very well with the local digital terrain (topographic) surface.

Fire assay (total) gold grade data were extracted from the assay database and imported into
MineSight® for use in the development of the resource models. The statistical summary of the
available gold grade data for each deposit area is shown in Table 14.2.

Table 14.2: Statistical Summary of Gold Assay Data by Deposit Area

Total Length Minimum Maximum Mean'"

Deposit Sélmple 9 Std. Dev.

ount (m) (Au glt) (Au git) (Au glt)
Supremo 120,245 156,931 0.001 86.8 0.219 1.432
Latte 51,195 47,210 0.001 65.5 0.253 1.309
Double 25,032 21,321 0.001 121 0.247 2.737
Double
Kona 9,921 12,308 0.001 36.5 0.262 1.202

("statistics are weighted by sample length.
Source: SIM Geological 2015

During the 2013 field season, Kaminak began testing for cyanide soluble gold (AuCN) using ALS
method Au-AA13 (cold cyanide shake test). These samples were conducted on pulp rejects and
target fire assay grades greater than 0.3 g/t Au as this reflects the lower detection limit of this type of
analysis. This selective sampling provides a data set that is biased towards higher grade material
and, as a result, does not support the ability to directly estimate AuUCN grades in model blocks.
However, ratios of AUCN/Total Au are used to support the interpretation of a series of oxide zones
that represent domains with differing metallurgical properties.

Additional data used in the interpretation of the geologic model included lithologic designations
obtained during geologic logging of the drill core and reverse circulation chips. Surface geologic
mapping, trenching, contouring of soil geochemical sampling, aeromagnetic interpretation and
topographic lineament interpretation contributed to the interpretation of the geological structures at
surface.

Kaminak provided a topographic digital terrain surface as a gridded point file (x, y, z coordinates)
that was originally produced using contour lines spaced at 10 m intervals. These data were derived
from a LiDAR survey of the area conducted by Eagle Mapping Ltd. in 2010.

Individual sample intervals range from 0.1 m to 7.62 m in length and average 1.25 m. The standard
sample interval for a diamond drill hole is 1 m, except at Double Double where the 2012 drill holes
were sampled at 0.5 m intervals. Reverse circulation drilling was sampled at 1.52 m (5-foot)
intervals.

Specific gravity (bulk density) determinations were conducted on 6,734 samples in the database.
Samples for specific gravity measurements were typically selected at 10 m intervals down most of
the diamond drill holes. The frequency of specific gravity measurements increases in some drill
holes in the areas within the interpreted mineralized domains.
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Core recovery for essentially all diamond drill holes averaged 96%. Ninety-six percent of the sample
intervals showed core recoveries greater than 80%, and only about 1% of sample intervals had
recoveries below 50%. Kaminak’s standard procedure during infill drilling was to re-drill the hole if an
expected mineralized intercept returned less than 50% recovery. There is no apparent relationship
between recovery and gold content in the diamond drill holes.

Recovery data are not available for reverse circulation drilling but in-situ inspection, by the Qualified
Person, of the reverse circulation drilling and sampling procedures indicates that recoveries are very
good. There is a loss of very fine dust generated during drilling, but this represents a very small
volume of material, and it is not believed to affect the samples to any measurable degree. Numerous
reverse circulation reject samples were observed in the field; they show very consistent sample
sizes which is a reflection of the consistent nature of reverse circulation recoveries throughout the
drilling process. There were no adjustments or omissions to the database in response to diamond
drill or reverse circulation sample recoveries.

14.3 Geologic Model and Estimation Domains

14.3.1 Mineral Domains and Mineralized Zones

Gold mineralization at Coffee Gold is located within a series of steeply dipping structures that cross-
cut all rock units on the property. The structural zones are identified in the drill core and from surface
mapping and trenching. Soil sampling has also located gold-in-soil anomalies in many areas which
were subsequently drilled. Although the nature of these structural zones can exhibit a variety of
characteristics, including faulting, brecciation, silicification, alteration, and local sulphide veining, they
can be traced over strike lengths up to 2.5 km.

Kaminak geologists interpreted a series of “mineralized” or “mineral” domains in each resource area
using a combination of surface mapping, geologic core (and reverse circulation chips) logging, and
the distribution of gold grades in drill hole sample data. These domains encompass rocks that exhibit
geologic conditions with the potential to host gold mineralization and, in most cases, contain
elevated gold grades. In previous resource estimations, interpreted “structural” domains relied
primarily on geologic conditions that were favourable to potentially host gold mineralization. These
domains locally included areas that did not contain appreciable quantities of gold. With the increased
density of drilling, resulting from drill holes added during the June 2014 to June 2015 infill drilling
program, the confidence in the continuity of gold mineralization between drill holes has increased
and the interpretation of these domains now targets the presence of gold mineralization generally
above a threshold grade of 0.1 g/t Au. This resulted in a change to the naming convention for
domains: the previous application of "structural" domains was replaced by the current application of
“mineral” domains.

The distribution of the mineral domains is shown in Figure 14.3. The mineral domains at Latte,
Supremo, and Double Double are shown in more detail in Figure 14.4. The individual areas at
Supremo, (T1, T2, T3, T4, T5, and T7) are named after the trenches that were initially used to
investigate the surface mineralization in these areas.
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Figure 14.3: Mineral Domains at Supremo, Latte, Double Double, and Kona

Source: Source: SIM Geological 2015

Figure 14.4: Mineral Domains at Supremo, Latte, and Double Double

Source: SIM Geological 2015
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Each deposit area comprises a series of sub-parallel, often braided mineralized zones that coalesce
and bifurcate along the general strike-orientation of the mineral domain. Individual mineralized zones
have been subdivided for modelling purposes and, within each zone, a three-dimensional plane has
been interpreted that represents the overall trend of the gold mineralization for that part of the
deposit. These trend planes are then used to orient search directions so that samples of a similar
nature are related during grade interpolation in the block model. This approach introduces a
dynamic, anisotropic search process during block-grade interpolation that reproduces the locally
complex, undulating, and banded nature of the gold mineralization in the resource block models that
would otherwise be impossible to achieve using traditionally oriented search ellipses.

Figure 14.5 shows the individual mineralized zones defined at Supremo, Latte, and Double Double,
and Figure 14.6 shows the trend planes defined for each individual mineralized zone.

Figure 14.5: Individual Mineralized Zones Defined at Supremo, Latte, and Double Double
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Figure 14.6: Planes Representing Trends of Mineralization in each Mineralized Zone
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14.3.2 Oxidation Model

Since the 2013 field season Kaminak has conducted a re-assaying program on all laboratory pulps
that tests the cyanide soluble characteristics of the gold in the deposit. Samples selected for AuCN
analysis are restricted to samples where total fire assay gold grades are greater than 0.3 g/t, which
is the lower limit of detection for the cyanide leach analytical method (the cyanide leach analytical
method is described in more detail in Section 9 — Exploration). This data is reasonably distributed
but, because they exclude lower grade sample intervals, they are not sufficient to support direct
estimation of AUCN estimates in model blocks. As an alternative, the ratio of AuCn/total Au was
calculated in samples where AuCN data are present. These ratios are then interpolated in the block
model and are used in combination with qualitative (visual) estimates of the intensity of oxidation to
provide information regarding the depth and intensity of oxidation in the mineralized domains.

Oxidation appears to be channeled along the structural corridors that host the deposits. It is common
to find intense oxidation at depths below 200 m from surface within these structures. Strong
oxidation is present over the majority of the Supremo deposit, but it is less pervasive and more
variable at Latte, Double Double, and Kona. Outside the interpreted mineral domains, rocks show
only weak signs of near-surface oxidation.
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PN

KAMINAK GoLD CORP. T T
NI 43-101 CoFFEE GoOLD TECHNICAL REPORT v

AuCN/Total Au ratios are interpolated into model blocks located inside the mineral domains using
the dynamic anisotropy controlled by the trends of the mineralization. The resulting ratios are used to
define the following five oxide types (the designation of these five oxide types are based on
metallurgical test work).

¢ Oxide: intense to pervasive oxidation (AuCN/Total Au > 0.90);

e Upper Transition: moderate to intense oxidation (AuCN/Total Au = 0.70-0.89);

e Middle Transition: moderate oxidation (AuCN/Total Au = 0.50-0.69);

e Lower Transition: weak to moderate oxidization (AuCN/Total Au = 0.10-0.49); and

¢ Sulphide: fresh to weak oxidization (AuCN/Total Au < 0.10).

Outside the mineral domains, there is little to no cyanide soluble sample data to assist in defining
oxidation states. The type of oxidation present outside the mineral domains is interpreted based on
visual observations during drill core and chip logging.

A surface representing the top of bedrock has been interpreted using the thickness of overburden
intersected in drilling. Although overburden is present across most of the deposit areas, it is typically
less than 5 m thick.

14.4 Compositing

Compositing drill hole samples standardizes the database for further statistical evaluation. This step
eliminates any effect the sample length may have on the data.

To retain the original characteristics of the underlying data, a composite length that reflects the
average original sample length is selected: an excessively long composite can sometimes result in a
degree of smoothing that can mask certain features of the data. The majority of samples were taken
at two standard lengths: 1.00 m in diamond drilling, and 1.52 m (5 feet imperial) in reverse circulation
drilling, with an average of 1.18 m. A standard composite length of 1.00 m was used for
geostatistical analysis and grade estimation.

Drill hole composites are length-weighted and are generated “down-the-hole”, meaning composites
begin at the top of each drill hole and are generated at 1 m intervals down the length of the drill hole.
Composites honour the structural domain contacts (individual composites begin and end at the point
where a drill hole crosses the domain boundary). Several drill holes were randomly selected and the
composited values were checked for accuracy. No errors were found.

14.5 Exploratory Data Analysis

Exploratory data analysis (EDA) involves statistically summarizing the database to better understand
the characteristics of the data that may control gold grade. One of the main purposes of EDA is to
determine if there is evidence of spatial distinctions in gold grade. This would require the separation
and isolation of domains during interpolation.
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The application of separate domains prevents unwanted mixing of data during interpolation, and the
resulting grade model will better reflect the unique properties of the deposit. However, applying
domain boundaries in areas where the data are not statistically unique may impose a bias in the
distribution of gold grades in the model.

A domain boundary, which segregates the data during interpolation, is typically applied if the
average grade in one domain is significantly different from another. A domain boundary may also be
applied where a significant change in the grade distribution exists across the contact.

14.5.1 Basic Statistics by Domain

Frequency distributions and associated summary statistics are compared using a series of boxplots.
The boxplots compare the assay frequency distributions by individual mineralized zones in each
model area. Examples from the four deposit areas are shown in Figure 14.7, Figure 14.8, Figure
14.9, and Figure 14.10.

There are differences between the individual structural zones, and these typically show higher gold
content compared to the surrounding samples. Note the variability between some of the individual
structural zones. Some of the interpreted zones contain relatively low amounts of gold.
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Figure 14.7: Boxplot for Gold in Mineralized Zones at Supremo
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Figure 14.8: Boxplot for Gold in Mineralized Zones at Latte
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Figure 14.9: Boxplot for Gold in Mineralized Zones at Double Double
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Figure 14.10: Boxplot for Gold in Mineralized Zones at Kona
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The boxplot in Figure 14.11 shows the distribution of total gold by oxide domain at Supremo and
Latte. Gold grades do not vary much between these domains. The majority of samples at Supremo
comprise pervasively oxidized rocks whereas the distribution of oxidation at Latte is more variable.
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Figure 14.11: Boxplot for Total Gold in Oxide Domains at Supremo and Latte
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Coef of Variation 2.968 356 2.84 2737 1.856 Coef of Variation 2.286 294 2669 241 2.446
Maximum 84.8 78.7 38.9 398 13.9 Maximum 30.2 65.5 48.7 399 279
Upper quarfle 0.798 064 072 0779 1.411 Upper quartle 1.095 0.847 0878 1.12 0.933
Median 0.084 0.037 0.011 0.026 0.361 Median 0.187 0.08 0.096 0.109 0.054
Lower gquarfile 0.008 0.003 0.002 0.002 0.006 Lower quarfle 0.015 0.005 0.003 0.003 0.004
Minimum 0.001 0.001 0.001 0.001 0.001 Minimum 0.001 0.001 0.001 0.001 0.001

Source: SIM Geological 2016

The distribution of AUCN data by oxide domain is shown in Figure 14.12: although total gold does not vary much between oxide domains,
the AuCN grades consistently decrease with decreasing intensity of oxidation.

Figure 14.12 shows the ratio of cyanide soluble gold versus total gold in each of the five oxide domains. There are distinct differences
evident between domains, especially in the less-oxidized types, where there is little to no overlap in the distribution of these ratios in
contained sample data.
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Figure 14.12: Boxplot for Cyanide Soluble Gold in Oxide Domains at Supremo and Latte

Supremo : Oxidation Domains Latte : Oxidation Domains
Oxide UpTrans MidTrans LowTrans Sulphide Oxide UpTrans MidTrans LowTrans Sulphide
100.0 100.0 100.0 100.0
10.0 — 10.0 10.0 |- == — 10.0
= k=
o [=}
S 10 1.0 O 10 ] 1.0
= —_ =
[&] [&] |
0.1 0.1 0.1 == 01
0.01 0.01 0.01 0.01
Number of data 9888 583 225 294 60 Number of data 1945 589 390 805 453
Mean 2.415 1.887 1.82 0549 0.076 Mean 2.249 1.487 1.22 0471 0.146
Variance 1411 11.445 13.839 0.983 0.014 Variance 9.554 6.733 3.755 0.751 0.296
Skewness 5.608 7.05 6.287 3824 2.789 Skewness 4.623 12203 4.033 5277 8.513
Coef of Variation 1.556 1.793 2044 1.805 1.551 Coef of Varation 1.374 1.745 1.588 1.838 3.725
Maximum 50.0 50.0 39.7 8.24 0.56 Maximum 30.8 50.0 16.05 9.15 7.15
Upper quartile 2.68 1.972 187 0.551 0.068 Upper quarfile 25 1.71 1.16 0.502 0.08
Median 1.26 0.917 0.71 0.185 0.02 Median 13 0.9 0.61 0.2 0.03
Lower quartile 0.63 041 0.304 0.05 0.02 Lower quariile 0.71 0.5 0.28 0.08 0.02
Minimum 0.02 0.02 0.02 0.02 0.02 Minimum 0.09 0417 0.02 0.02 0.02

Source: SIM Geological 2016
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Figure 14.13: Boxplot for Ratio of AUCN/Au in Oxide Domains at Supremo and Latte

Supremo : Oxidation Domains Latte : Oxidation Domains
. Oxide UpTrans MidTrans LowTrans Sulphide o . Oxide UpTrans MidTrans LowTrans Sulphide
1. 1. 1.
=L : '
=] 2
o * o =
o o
=] T =]
8 0.1 0.1 8 0.1 0.1
g g
= » =z 4
[ &) [ &)
0.01 0.0 0.01 0.0
Number of data 10011 591 225 294 60 Number of data 1945 589 390 805 453
Mean 0.979 0.776 0573 0256 0.038 Mean 0.983 0.834 0.588 0.243 0.091
Varance 0.005 0.055 0.096 0.066 0.001 Varance 0.002 0.032 0.067 0.049 0.042
Skewness -7.083 -1.047 -0.153 1.42 1.235 Skewness -4.681 -1.058 -0.001 1418 3.868
Coef of Variation 0.07 0.303 0542 1.007 0.782 Coef of Variation 0.047 0.213 0439 0.907 2.256
Maximum 10 1.0 1.0 1.0 0.14 Maximum 1.01 1.01 1.33 1.05 10
Upper quartile 10 099 0.86 0.36 0.05 Upper quartile 10 1.0 0.79 0.35 0.06
Median 1.0 085 0.57 0171 0.03 Median 1.0 088 0.585 0.17 0.03
Lower quariile 0.99 063 0.315 0.06 0.01 Lower quariile 0.99 0.717 0.4 0.08 0.02
Minimum 0.01 001 0.01 0.0 0.m Minimum 0.48 022 0.04 0.0 0.m

Source: SIM Geological 2016
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14.5.2 Contact Profiles

Contact profiles evaluate the nature of gold grade trends between two domains. They graphically
display the average grades at increasing distances from the contact boundary. Those contact
profiles that show a marked difference in gold grades across a domain boundary indicate that the
two datasets should be isolated during interpolation. Conversely, if a more gradual change in grade
occurs across a contact, the introduction of a hard boundary (in other words, segregation during
interpolation) may result in much different trends in the grade model; in this case, the change in
grade between model domains is often more abrupt than the trends seen in the raw data. Finally, a
flat contact profile indicates that there are no grade changes across the boundary; in this case, hard
or soft domain boundaries will produce similar results in the model.

A series of contact profiles were generated that compare sample data inside and sample data
outside the interpreted mineral domains. Figure 14.14 shows examples from Supremo and Latte.
There is a marked difference in gold grade between samples inside the mineral domains compared
to the surrounding data. This trend is similar for all deposit areas.

Figure 14.14: Contact Profile Comparing Samples Inside/Outside the Mineral Domains at Supremo

and Latte
Supremo Zone Contact Latte Zone Contact
Gold Zones Qutside Gold Zones Outside
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i :
1 1
i i
1
1.80 | : 1.80 | !
1 1
:
i
1.60 ¢ H 1.60 | 767 :
48401 :
3646 10887570 !
1 1
H 1.40 ¢ 957!
: _ :
= H = 1
=) =) 1
=1 : 5 t20f 22 374 :
=] ' o '
(0] ! ] 1
L] ' Lo} 4 '
8 i g  toof o
] 1 g 1
] i 5 2 :
o i § 0.80 rafs i
z =z !
1
i
0.60 | i 0.60 | :
i 1
:
1
0.40 F 0.40 t :
1
i '
0.20 + ; 0.20 | :
1
5143 11020
112539121034 !
P L2512 18 2650 1087 2278 1030 1 ™\Qa7 834 324 403 378 305 384
0.00 0.00 P S
16 14 12 10 8 -6 -4 -2 0 2 4 6 8 10 12 14 16 16 14 -12 10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16
Distance From Contact Distance From Contact

Source: SIM Geological 2016
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14.5.3 Modelling Implications

Boxplots show that similarities and differences exist in the gold content of the individual mineralized
zones in each of the deposit areas. Most mineral domains contain one continuous, main mineralized
zone that encompasses the majority of the sample data and, in most cases, has the highest average
grade. The contact profiles show that the interpreted mineral domains contain samples with
significantly higher grades and that the change in grade often occurs abruptly at the domain
boundary. It was concluded that the interpreted mineral domains contain gold grades that are
sufficiently different than surrounding samples, and that these data should be segregated during
model grade interpolations.

Although the results show that some differences exist between individual mineralized zones, they
tend to be somewhat subtle. The individual mineralized zones represent individual bands of
mineralization. The segregation of these zones is primarily based on differences in the trends and
continuity of the mineralization rather than differences in grade between zones. Therefore,
segregation of these zones allows for better reproduction of the interpreted trends of gold
mineralization in the resource model and ensures that sample data between individual trends are not
mixed during block-grade interpolation.

At Latte, Double Double, and Kona, the degree of oxidation can be quite complex and variable as it
transitions from true oxide to sulphide material. At Supremo, pervasive intense oxidation is present
throughout the majority of the mineral domains. Gold solubility ratios have been used to help
interpret these domains and they represent areas with similar oxidation properties. The
generalization of the degree of oxidation through the transition zones is considered appropriate to
provide a basis for estimating metallurgical recoveries from the resource model. There is little
difference in (total) gold grade based on varying degrees of oxidation and, as a result, the oxide
domains are not used during interpolation of gold grade in the resource model.

14.5.4 Conclusions

Each deposit area contains two or more individual mineralized zones that are used as hard-
boundary domains during the development of the resource model. This means that data are not
mixed between zones during block-grade interpolation. The resulting mineral domains and
mineralized zones are summarized in Table 14.3. Note that the area outside the structural zone is
essentially barren and shows no potential for economic gold resources. No grade estimates were
conducted outside the mineral domains.
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Table 14.3: Summary of Estimation Domains

Deposit/Mineral Domain Comments
Supremo
T1 area Two mineralized zones. Sub-vertical trending 10° azimuth.

Three mineralized zones. The main zone has a strike length of over

T2 area 1.6 km. All with approximately 15° azimuth and -80° dip to the east.

Three mineralized zones. The main zone extends over 2.5 km with
T3 area 20° azimuth and -85° dip to the east. T3 contains some of the higher
grade resources on the property.

Three mineralized zones with 35° azimuth and -70° to -80° dip to

T4 area the south-east. The largest of the three zones has a strike length of
about 800 m.
Four mineralized zones. The main zone has a strike length of
T5 area almost 1.8 km. In general, these have 345° azimuth and -85° dip to

the east. The north end of T5 swings sub-parallel to T3.

Seven mineralized zones that trend north-south and dip steeply to

T7 area the east.

Latte

Two mineralized zones. A thicker main zone with 100° azimuth and
Main area -65° dip to the south. A second zone is a “splay” extending from the
east end of the Main zone.

Three mineralized zones extending eastward from the east end of
the Main area. Sub-vertical, east-west trending, zones with variable
East area strike length up to 1 km. One of these zones is interpreted to
intersect the south end of Supremo T2, T3, and T4 at what is

referred to as the “connector” zone.

Five mineralized zones interpreted as splays from the Main zone

North area with 55° azimuth and -55° dip SE.
Two mineralized zones approximately 700 m north of the Main Latte
Sumatra deposit. Trend 55° and dip -60° north-west. Interpreted to intersect
with Supremo T1 to the east.
Double Double Six mineralized zones with 255° azimuth and -85° dip to the north.
Kona Three mineralized zones with 70° azimuth and -85° dip to the south.
Strike length approximately 500 m.
3 mineralized zones with 100° azimuth and -55° dip to the south.
Kona North

Strike length about 400 m.

Source: SIM Geological 2016

14.6 Specific Gravity Data

The methodology used to generate the specific gravity database is described in detail in
Section 10 of the January 2014 technical report (Sim & Kappes, 2014).

There are 6,734 samples tested for specific gravity (SG). Samples for SG measurements were
typically selected at 10 m intervals down most of the diamond drill holes. In some drill holes the
frequency of SG measurements increases within the interpreted mineralized domains.
Approximately 26% of these samples occur inside one of the interpreted mineral domains and the
remaining 74% occur outside the interpreted mineral domains. SG data are only collected from
diamond drill (core) holes. Although the SG database is relatively large, the distribution of SG data is
locally sparse and therefore is insufficient to support direct interpolation into model blocks.
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A relationship exists between the density of rocks and the intensity of oxidation, a common feature in
deposits of this type. Average densities have been determined by oxide type and are assigned to
model blocks as shown in Table 14.4. The assigned values differ slightly by deposit area. There is a
relative lack of density data in some oxide domains at Double Double and Kona; average values
derived from available data at Latte have been used for these two areas.

Table 14.4 lists the average specific gravity values used to calculate tonnages in each of the oxide
zones.

Table 14.4: Summary of Specific Gravity Data by Oxide Type

. Latte, DD, Kona Inside Supremo Inside Mineral Outside Mineral

Oxide g . . .
Tvoe Mineral Domains Domains Domains

yp (t/m®) (t/m%) (t/m%)
Oxide 2.54 2.48 2.54
Upper Transition 2.57 2.54 2.57
Middle Transition 2.61 2.61 2.61
Lower Transition 2.65 2.65 2.67
Sulphide 2.7 2.7 2.7

Source: SIM Geological 2016

Near-surface blocks, in which greater than 50% of the block volume is in overburden, have been
assigned a density of 1.90 t/m?>.

14.7 Evaluation of Outlier Gold Grades

Histograms and probability plots were generated to show the distribution of gold in each individual
mineralized zone. These were used to identify the existence of potentially anomalous high-grade
samples in the composite database. The physical locations of these potential outlier samples were
reviewed in relation to the surrounding data. It was decided that, in most cases, the effects of these
high-grade samples would be controlled through a combination of traditional top-cutting and the use
of outlier limitations during block-grade interpolation. An outlier limitation limits samples above a
defined threshold to a maximum distance of 30 m of influence during grade estimation. The various
thresholds and the resulting effects on the model areas are shown in Table 14.5.

The reduction in contained gold in all areas, by the application of this methodology, is considered
reasonable. The relatively high reduction in contained gold at Double Double is due to the smaller
size of the deposit and the presence of several very high-grade composite samples.
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Table 14.5: Summary of Capping Levels and Outlier Limitations Applied

Domain I\(n:l):lg;tt)l(w To;():uu;II;;mlt Outl(lzl;‘Lg;;';l):zt’)atlon % Metal Lost @
Supremo

T1 - Zone1 36.2 20 15 o
T1 - Zone2 21.9 i 10 T1-6%
T2 - Zone1 57.7 35 20

T2 - Zone2 31.3 - 15 T2 -8%
T2 - Zone3 39.8 15 7

T3 —Zone1 84.8 70 50

T3 — Zone2 33.4 20 15 T3 -3%
T3 —Zone3 27.6 10 6

T4 — Zone1 20.4 - 15

T4 — Zone2 33.8 - 20 o
T4 — Zone3 17.25 - 10 T4 -6%
T5 - Zone1 50.3 30 20

T5 — Zone2 18 - 10

T5 —Zone3 31.59 - 15 T5-3%
T5 — Zone4 11.44 - 6

T7 - Zone1 17.55 - 10

T7 — Zone2 7.5 - 5

T7 — Zone3 12.05 - 5

T7 — Zone4 14.3 - 10 T7 -4%
T7 — Zoneb5 3.72 - 2

T7 — Zoneb6 7.6 - 5

T7 - Zone7 10.75 - 6

All Supremo 5%
domains combined

Latte

Main - Zone1 13.65 - 4 29
Main — Zone2 48.7 35 25

East — Zone1 30.2 - 6

East — Zone2 28.9 - 15 -15%
East - Zone3 325 - 20

North - Zone1 2.42 - -

North - Zone2 1.84 - -

North - Zone3 65.5 35 15 -15%
North - Zone4 20.7 - 15

North - Zone5 2.55 - -

Sumatra - Zone1 30 - 13 6%
Sumatra — Zone2 6.08 - -

Latte Combined 5%
(Incl. Sumatra)

Double Double

Zone1 13.6 - 7

Zone2 26.4 - 15

Zone3 47.5 30 15 o
Zone4 121 75 50 -15%
Zoneb5 10.35 - 8

Zoneb 66.78 50 15

Kona

Zone1 10.9 - 7

Zone2 36.5 20 12 -4%
Zone3 3.54 - 2
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Domain Maximum Top-cut Limit Outlier Limitation o 3)
(Au glt)m (Au git) (Au glt)(z) % Metal Lost

Kona North

Zone1-3 33.58 - 6 -10%

! 1 m composites

()
(2) Influence of composites above threshold limited to maximum 30 m during grade interpolation
(3) Loss in contained gold metal in resource model limited to blocks in Indicated and Inferred categories

Source: SIM Geological 2016

14.8 Variography

The degree of spatial variability and continuity in a mineral deposit depend on both the distance and
direction between points of comparison. Typically, the variability between samples is proportionate to
the distance between samples. If the variability is related to the direction of comparison, then the
deposit is said to exhibit anisotropic tendencies which can be summarized by an ellipse fitted to the
ranges in the different directions. The semi-variogram is a common function used to measure the
spatial variability within a deposit.

The components of the variogram include the nugget, the sill, and the range. Often samples
compared over very short distances, including samples from the same location, show some degree
of variability. As a result, the curve of the variogram often begins at a point on the y-axis above the
origin; this point is called the nugget. The nugget is a measure of not only the natural variability of
the data over very short distances, but also a measure of the variability which can be introduced due
to errors during sample collection, preparation, and assaying.

Typically, the variability between samples increases as the distance between the samples increase.
Eventually, the degree of variability between samples reaches a constant or maximum value; this is
called the sill, and the distance between samples at which this occurs is called the range.

The spatial evaluation of the data was conducted using a correlogram instead of the traditional
variogram. The correlogram is normalized to the variance of the data and is less sensitive to outlier
values; this generally gives cleaner results.

Correlograms were generated for the distribution of gold in the various areas using the commercial
software package Sage 2001© developed by Isaaks & Co. Due to a lack of available information in
some areas, sample data from each mineral domain are combined to generate correlograms.
Multidirectional correlograms were generated from composited drill hole samples and the results are
summarized in Table 14.6. Due to a lack of data, variograms were not produced for Kona North.

Correlograms were generated using relative distances from the trend planes rather than the true
sample elevations. This approach essentially flattens out each structural zone during interpolation
relative to the defined trend plane. A variety of correlograms were generated, including raw 1 m
composites, capped distributions, indicator variograms and correlograms produced using 3 m
composite samples. Properties of these various models contributed to the final parameters believed
to appropriately represent the spatial distribution of gold in the deposit areas.
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Table 14.6: Gold Variogram Parameters

15! Structure

2"% Structure

i Range . Range .
Area/Domain Nugget S1 S2 AZ Di AZ Di
0.135 0.598 0.267 39 180 85 184 0 0
Supremo .
1 Spherical 8 90 0 10 90 0
5 0 5 6 0 90
0.154 0.751 0.095 31 0 -9 1152 180 66
Supremo
10 90 0 141 0 24
T2 Spherical
6 0 81 12 90 0
0.245 0.583 0.173 51 0 -48 425 0 49
Supremo
13 90 0 208 0 -41
T3 Spherical
6 0 42 12 90 0
0.229 0.679 0.091 19 0 -74 64 0 -8
Supremo
10 90 0 32 0 82
T4 Spherical
5 0 16 10 90 0
0.138 0.710 0.152 19 0 -21 216 0 -8
Supremo
11 90 0 87 0 82
T5 Spherical
7 0 69 12 90 0
0.163 0.663 0.173 16 180 12 237 0 -60
Supremo
8 90 0 47 0 30
T7 Spherical
6 0 78 12 90 0
0.200 0.650 0.150 11 0 0 55 90 37
Latte Main 5 270 -45 54 0 0
Spherical
5 270 45 48 90 -53
0.250 0.400 0.350 11 0 0 38 90 -6
Latte East Spherical 8 270 46 26 90 84
4 270 -44 7 0 0
0.250 0.600 0.150 24 90 -47 194 90 -22
Latte North Spherical 7 0 0 47 270 -68
2 90 43 32 0 0
0.250 0.600 0.150 24 90 7 67 90 -29
Sumatra Spherical 5 0 0 30 90 61
4 270 83 5 0 0
0.350 0.606 0.044 10 90 43 531 90 -32
Double Double
Spherical 10 0 0 100 270 -58
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15" Structure 2" Structure
. Range . Range .
Area/Domain Nugget S$1 S2 (m) AZ Dip (m) AZ Dip
6 270 47 10 0 0
0.300 0.580 0.120 11 90 82 143 90 -21
Kona 6 0 0 69 90 69
Spherical
4 90 -8 6 0 0

Note: Correlograms modelled using sample data composited to 1 m intervals.
Source: SIM Geological 2016

14.9 Model Setup and Limits

Five block models were initialized in MineSight®. The dimensions are shown in Table 14.7. None of
the models are rotated.

The block size used in the models measures 10 m along strike, 2.5 m across strike and 5 m vertical.
The determination of the block size considered the current drill hole spacing and the selective mining
unit (SMU) size that is considered appropriate for deposits of this type and scale. These deposits are
generally narrow and relatively high-grade and, although a block dimension of 2.5 m may be
considered small from mining selectivity and productivity aspects, it is applied in order to retain the
high-grade nature of the deposit in the block model. The author believes that this is the scale of
selectivity that is required to retain the relatively high-grade nature of the deposit during mining.
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Table 14.7: Block Model Limits
Direction Minimum®® Maximum') Block Size Number of
(m) (m) (m) Blocks
Supremo
East 583,550 585,200 25 660
North 6,973,100 6,975,800 10 270
Elevation 650 1320 5 134
Latte
East 581,700 584,300 10 260
North 6,972,800 6,974,500 25 680
Elevation 500 1,300 5 160
Double Double
East 584,550 585,500 10 95
North 6,973,050 6,973,550 25 200
Elevation 600 1,150 5 110
Kona
East 579,450 580,050 10 60
North 6,972,850 6,973,300 25 180
Elevation 950 1,320 5 74
Kona North
East 579,200 580,000 10 80
North 6,973,650 6,974,250 25 240
Elevation 800 1,200 5 80

™ UTM coordinates (Nad83 datum, zone 7), elevation relative to mean sea level
Source: SIM Geological 2015

Using the mineral domain wireframes, blocks in the model are assigned “area” codes and, using the
mineralized zone domains, blocks are assigned individual “zone” codes. Blocks that straddle two or
more domains are assigned codes on a majority basis.

The proportion of blocks within the mineral domains is also calculated and stored in the model as a
percentage. These percentages are used as a weighting factor to determine the in-situ volume and

tonnage estimates.

Blocks are also assigned oxide codes on a majority basis.

Effective Date: January 6, 2016
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14.10 Interpolation Parameters

The block model grades for gold were estimated using ordinary kriging in all models, except at Kona
North where inverse distance squared (IDZ) estimates were made. The kriging models were
validated using the Hermitian Polynomial Change of Support model (Journel and Huijbregts, 1978),
also known as the Discrete Gaussian Correction. The ordinary kriging models were generated with a
relatively limited number of composites to match the change of support or Herco (Hermitian
correction) grade distribution. This approach reduces the amount of smoothing (also known as
averaging) in the model. While there may be some uncertainty on a localized scale, this approach
produces reliable estimates of the potentially recoverable gold and tonnage for the deposit. The
interpolation parameters are summarized by domain in Table 14.8.
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Table 14.8: Interpolation Parameters
Search Elllp(%e Range Number of Composites
Area/ (m) Other
Domain L. . Maximum
X Y Z Minimum Maximum
Per Hole
Supremo
T1 Zone 2 200 200 1 9 3
T1 Zone2 3 200 200 1 12 4
Supremo 1 hole per
T2 Zone1 2 200 200 1 9 3 quadrant
T2 Zone2 2 200 200 1 9 3 1 hole per
quadrant
T2 Zone3 2 200 200 1 9 3 1 hole per
quadrant
%p“"mo 3 200 200 1 16 4
T3 Zone2 3 200 200 1 20 5
T3 Zone3 3 200 200 1 20 5
Supremo 1 hole per
T4 Zone1 3 200 200 ! 12 4 quadrant
T4 Zone2 3 200 200 1 12 4 1 hole per
quadrant
T4 Zone3 3 200 200 1 12 4 1 hole per
quadrant
Supremo 1 hole per
T5 Zone1 2 200 e ! 9 3 quadrant
T5 Zone2 3 200 200 1 12 4 1 hole per
quadrant
T5 Zone3 3 200 200 1 12 4 1 hole per
quadrant
T5 Zone4 3 200 200 1 12 4 1 hole per
quadrant
Supremo 1 hole per
T7 all 3 200 200 1 12 4
quadrant
Zones
Latte Main 150 3 150 3 15 5 1 hole per
Zone1 octant
Main Zone2 150 4 150 3 18 6 1hole per
octant
Latte East 150 2 150 3 12 4 1 hole per
Zone1 octant
East Zone2 150 2 150 3 12 4 1 hole per
octant
East Zone3 150 2 150 3 12 4 1 hole per
octant
Latte North 150 4 150 3 18 6
Zone1
North 150 4 150 3 18 6
Zone2
North 150 4 150 3 18 6
Zone3
North
Zoned 150 4 150 3 18 6
North 150 4 150 3 18 6
Zoneb
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Search EIIip(?)e Range Number of Composites
Area/ (m) Other
Domain .. . Maximum
X Y Z Minimum Maximum
Per Hole
Sumatra 150 3 150 3 18 6
Zone1
Sumatra 150 3 150 3 18 6
Zone2
Latte 150 3 150 1 15 5 1 hole per
quadrant
Double
Double All 150 2 150 1 12 4
Zones
Kona Al 150 3 150 1 9 3
Zones
Kona North ID2
All Zones 200 3 200 3 15 5 estimate

(1) The longer ranges are oriented parallel to the mineralization trend planes. The shortest range is
perpendicular to the plane of mineralization.

Source: SIM Geological 2015

During grade estimation, search orientations were designed to follow a mineralization trend surface
interpreted to represent the general trend of the mineralization in each of the structural zone
domains (as described in Section 1.3.1). The distance from this trend plane is assigned to all
composited drill hole samples and model blocks and is used to replicate the undulating and banded
nature of the deposit.

14.11 Block Model Validation

The block models were validated using several methods: a thorough visual review of the model
grades in relation to the underlying drill hole sample grades, comparisons with the change of support
model, comparisons with other estimation methods, and grade distribution comparisons using swath
plots.

14.11.1.1.1  Visual Inspection

A detailed visual inspection of the block models was conducted in both section and plan to compare
estimated grades with the underlying sample data. This includes confirmation of the proper coding of
blocks within the respective domains. The distribution of block grades was compared relative to the
drill hole samples to ensure the proper representation in the model.

14.11.1.1.2 Model Checks for Change of Support

The relative degree of smoothing in the block estimates was evaluated using the Hermitian
Polynomial Change of Support model. Using this method, the distribution of the hypothetical block
grades can be directly compared to the estimated ordinary kriging model through the use of pseudo-
grade/tonnage curves. Adjustments are made to the block model interpolation parameters until an
acceptable match is made with the Herco distribution.
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In general, the estimated model should be slightly higher in tonnage and slightly lower in grade when
compared to the Herco distribution at the projected cut-off grade. These differences account for
selectivity and other potential ore handling issues which commonly occur during mining.

The Herco distribution is derived from the declustered composite grades which have been adjusted
to account for the change in support moving from smaller drill hole composite samples to the larger
blocks in the model. The transformation results in a less skewed distribution, but with the same
mean as the original declustered samples. Examples of Herco plots from some of the models are
shown in Figure 14.15.

Overall, the desired degree of correspondence between models has been demonstrated. The results
indicate that the gold models are realistic representations of the gold grade distributions for the
defined scale of selectivity (i.e., minimum mining unit size).

It should be noted that the change of support model is a theoretical tool intended to direct model
estimation. There is uncertainty associated with the change of support model, and its results should
not be viewed as an absolutely correct value. In cases where the model grades are greater than the
change of support grades, the model is relatively insensitive to any changes to the modelling
parameters. Any extraordinary measures to make the grade curves change are not warranted.
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Figure 14.15: Examples of Herco Plots
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14.11.1.1.3  Comparison of Interpolation Methods

For comparison purposes, additional grade models were generated using the inverse distance
weighted (ID2) and nearest neighbour (NN) interpolation methods. The nearest neighbour model
was created using data composited to lengths equal to the short block axis. The results of these
models are compared to the ordinary kriging (OK) models at various cut-off grades in a series of
grade/tonnage graphs shown in Figure 14.16.

There is good correspondence between the OK and ID? models in all areas. The reduced grades in
the OK and ID2 models compared to the NN model result from the smoothing that takes place during
grade interpolation. These differences are not unique to Coffee but are typical of gold deposits that
exhibit a relatively high degree of grade variability.

Figure 14.16: Comparison of Ordinary Kriging (OK), Inverse Distance (ID2) and NN Models
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14.11.1.1.4  Swath Plots (Drift Analysis)

A swath plot is a graphical display of the grade distribution derived from a series of bands, or
swaths, generated in several directions throughout the deposit. Using the swath plot, grade
variations from the ordinary kriging model are compared to the distribution derived from the
declustered nearest neighbour grade model.

On a local scale, the nearest neighbour model does not provide reliable estimations of grade, but, on
a much larger scale, it represents an unbiased estimation of the grade distribution based on the
underlying data. Therefore, if the ordinary kriging model is unbiased, the grade trends may show
local fluctuations on a swath plot, but the overall trend should be similar to the nearest neighbour
distribution of grade.

Swath plots were generated in three orthogonal directions that compare the ordinary kriging and
nearest neighbour gold estimates. Several examples of swath plots oriented along the general trend
of each deposit area are shown in Figure 14.17.

There is good correspondence between the models in all areas. The degree of smoothing in the
ordinary kriging model is evident in the peaks and valleys shown in the swath plots.
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Figure 14.17: Examples of Swath Plots
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14.12 Resource Classification

The mineral resources were classified in accordance with the CIM Definition Standards for Mineral
Resources and Mineral Reserves (May 2014). The classification parameters are defined relative to
the distance between sample data and are intended to encompass zones of reasonably continuous
mineralization that exhibit the desired degree of confidence. These parameters are based on visual
observations and statistical studies.

Resources are included in the Indicated category if the projected volume, equivalent to one year of
production, is within +/-15% of projected tonnage and grade from the model, 90% of the time. The
reliability, or uncertainty, of the resource estimates can be measured using the spatial variation
exhibited in the variogram. This work suggests that these levels of reliability can be achieved when
drilling is spaced on a maximum, nominal 40 m grid pattern. These reliability predictions have been
supported by the results of conditional simulation studies and analysis of resources generated in
areas of significant close-spaced drilling.

Kaminak began drilling the majority of the deposit with holes spaced at 25 m intervals on fence lines
spaced 50 m apart. The nominal 40 m drill grid pattern described above has been modified to
integrate with the current distribution of drill holes. Infill drilling comprises 50 m spaced drill holes on
the 25 m sections located between the initial 50 m drill sections. This results in an alternating
sequence of 25 m and 50 m spaced drill holes on 25 m sections.

Resources are included in the Measured category if the projected volume, equivalent to one quarter
of a year of production, is within +/-15% of projected tonnage and grade, 90% of the time. At this
stage, the author can only project the drilling pattern to achieve the relatively high level of confidence
in Measured class resources using the current drilling which has holes spaced at 25 m intervals or
greater. Based on these projections, resources in the Measured category require drilling on a
nominal grid pattern of holes spaced at 10m to 15 m intervals. It is felt that the generally thicker and
more consistent mineralized zones in the centre of the Latte deposit will require a wider spaced grid
of holes where the more typical, somewhat narrow, mineralized zones will require closer-spaced
drilling to delineate resources in the Measured category.

To further investigate the continuity of mineralization, indicator variograms were produced for
samples inside the mineral domains. The indicator variograms are based on an indicator variable
designed to generally delineate the presence of mineralization and roughly based on mineralized
intercepts of at least 5 m greater than 0.4 g/t Au. The variogram ranges show that most of the
continuity in gold grades above the defined threshold deteriorates somewhere between 10 m and
40 m, but the ultimate ranges extend well beyond 100 m. The uncertainty calculation results,
described above, are consistent with the indicator variogram results and these observations provide
additional support for the resource classification criteria.

The mineral resource categories are defined as follows:
14.12.1.1 Measured Resources

At this stage, only drilling patterns to achieve the relatively high level of confidence in Measured
class resources using the current drilling (which has holes spaced at 25 m intervals or greater) may
be projected. Based on these projections, resources in the Measured category require drill holes on
a nominal 10 m to 15 m grid pattern.
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14.12.1.2 Indicated Resources

Indicated Resources are delineated from multiple drill holes located on a nominal 25 m spacing
between sections, and comprising alternating sections that have 50 m spaced holes and 25 m
spaced holes respectively. In general, this is equivalent to estimating block grades using three or
more drill holes within a maximum average distance of 25 to 30 m.

14.12.1.3 Inferred Resources

Inferred Resources include any material that does not fall into the Indicated category, but is within a
maximum distance of 50 m from a drill hole. This means that holes may be drilled on a nominal 100
m pattern to delineate resources in the Inferred category.

The spacing distances are intended to define contiguous volumes and allow for some irregularities
due to actual drill hole placement. Some manual smoothing of these criteria is conducted that
includes areas where the drill hole spacing locally exceeds the desired grid spacing but still retains
continuity of mineralization or, conversely, excludes areas where the mineralization does not exhibit
the required degree of continuity. This process results in a series of three-dimensional domains that
are used to assign resource classification codes into model blocks.

14.13Mineral Resources

CIM Definition Standards for Mineral Resources and Mineral Reserves (May 2014) provides the
following definition:

A mineral resource is a concentration or occurrence of solid material of economic interest in or on
the Earth’s crust in such form, grade or quality and quantity that there are reasonable prospects for
eventual economic extraction. The location, quantity, grade or quality, continuity and other geological
characteristics of a mineral resource are known, estimated or interpreted from specific geological
evidence and knowledge, including sampling.

The “reasonable prospects for eventual economic extraction” requirement generally implies that
quantity and grade estimates meet certain economic thresholds and that mineral resources are
reported at an appropriate cut-off grade which takes the extraction scenarios and processing
recovery into account.

The Coffee Gold deposits form relatively continuous, sub-vertical zones of gold mineralization
extending from the surface to depths (locally) of more than 200 m. The “reasonable prospects for
eventual economic extraction” were tested using a series of floating cone pit shells based on
projected technical and economic assumptions. Before running pit shells, the estimated in-situ block
grades were expanded to a full block basis, meaning that partial blocks that straddle a mineral
domain boundary are recalculated to include the portion of the block outside the domain (included at
zero grade). The resulting block grades are then adjusted for metallurgical recoveries based on the
oxide type designation.
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The following technical and economic parameters were assumed:

o Metallurgical recoveries: Oxide 90%, Upper Transition 80%, Middle Transition 60%, Lower
Transition 45%, and Sulphide 10%;

e Mining cost: $2/t;

e Process cost: $6.65/t;

¢ General and administration: $3.80/t;

o Pit slope: 45 degrees;

e Gold price: A series of shells produced at prices from US$1,000 to US$1,700/0z gold; and

¢ No adjustments were made for mining recovery or dilution.

These pit optimization evaluations are used solely for the purpose of testing the “reasonable
prospects for eventual economic extraction,” and do not represent an attempt to estimate mineral
reserves. The optimization results are used to help prepare a mineral resource statement and to
select appropriate reporting assumptions.

Pit shells generated at a gold price of US$1,400/0z often extend to depths of 200 m and, locally,
beyond 250 m below surface. Approximately 65% of the Indicated and Inferred Resources occur
within a pit shell using a gold price of US$1,400/0z and this proportion increases to 75% at a gold
price of US$1,700/0z. When restricted to oxide types amenable to cyanide leaching, Oxide plus
Upper Transition and Middle Transition, more than 70% of the Indicated plus Inferred resources are
inside a US$1,400/0z Au shell, and more than 80% are inside a US$1,700/0z Au shell. These results
show that, over the projected lifespan of this deposit, it is reasonable to assume that economic
conditions could occur such that the majority of the total resource has a reasonable chance of
economic viability.

Further studies segregating resources contained within 50 m increments below surface show that
72% of the Indicated Resource is within 100 m of surface, and 91% is within 150 m of surface.
Approximately 70% of the Inferred Resource is located within 200 m of surface. These results show
that essentially all of the Indicated Resource and the majority of the Inferred Resource occur at
relatively shallow depths and, as a result, are potentially amenable to open pit extraction methods.

The studies described here show that parts of the resource may never be economically viable, but
these include primarily Inferred Resources that tend to comprise the deeper Lower Transition and
Sulphide oxide types and represent only a minor proportion of the total resource. Rather than
sterilizing these relatively small parts of the deposit at this stage, it is believed that it is better to
retain them for engineering-level analysis to determine economic viability.

Gold mineralization delineated by drilling at Coffee is primarily located within a maximum distance of
200 m below surface. Condemning portions of the deposit from the mineral resource using assumed
technical and economic factors affects only a minor proportion of the resource at this stage of project
evaluation. Future detailed engineering studies are required to demonstrate the true economic
viability of the resource.

Effective Date: January 6, 2016 14-38



‘(/ﬂ\"

KAMINAK GoLD CORP. 105 Energy & Mininginc.
NI 43-101 CoFFEE GoOLD TECHNICAL REPORT v

As a result, the mineral resources for the Coffee Gold Project are not constrained within a pit shell,
or a maximum depth below surface, because, in the author’s opinion, any or all of the mineralization
at Coffee shows reasonable prospects for eventual economic extraction.

The Mineral Resource Statement for the Coffee Gold Project is shown in Table 14.9. Mineral
resources are stated at cut-off thresholds that reflect the projected metallurgical characteristics of the
various degrees of oxidation; 0.3 g/t Au for Oxide and Upper Transition, 0.4g/t Au for Middle
Transition and at 1 g/t Au for Lower Transition and Sulphide types. The distribution of base case
resources in the deposit areas is shown in Figure 14.18 and Figure 14.19.

There are no known factors related to environmental, permitting, legal, title, taxation, socio-
economic, marketing, or political issues which could materially affect the mineral resource.
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Table 14.9: Estimate of Mineral Resources for the Coffee Gold Project
i Oxide
Oxide Upper Middle Lower Sulphide
Transition Transition Upper & Middle Transitions Transition

Area

Quantity Grade Metal Quantity | Grade Metal Quantity | Grade Metal Quantity | Grade Metal Quantity Grade Metal Quantity | Grade Metal

(ktonnes) Au Au (ktonnes) | Au (g/t) Au (ktonnes) | Au (g/t) Au (ktonnes) | Au (g/t) Au (ktonnes) Au Au (ktonnes) | Au (g/t) Au

(glt) (koz) (koz) (koz) (koz) (glt) (koz) (koz)

INDICATED
Supremo 37,032 1.45 1,726 3,999 1.48 190 1,147 1.67 62 42,178 1.46 1,978 431 2.26 31 24 1.85 1
Latte 8,021 1.31 338 3,913 1.14 143 2,937 1.27 120 14,871 1.26 601 1,675 1.86 100 105 2.16 7
Bgﬂg:g' 776 2.33 58 797 2.84 73 402 2.32 30 1,976 253 161 105 2.34 8 3 2.57 0
Kona 1,298 1.14 48 751 0.93 22 161 0.93 5 2,210 1.05 75 83 1.50 4 6 1.60 0
COMBINED | 47,127 1.43 2,170 9,461 1.41 429 4,647 1.45 217 61,235 1.43 2,815 2,294 1.94 143 138 2.09 9
INFERRED
Supremo 20,775 1.09 726 4,642 1.28 191 2,506 1.80 145 27,922 1.18 1,061 1,352 2.19 95 103 2.03 7
Latte 3,435 0.91 101 4,020 1.00 129 2,951 1.24 118 10,407 1.04 348 3,964 1.83 233 2,456 1.73 137
pouble: 529 113 19 1200 | 1.36 53 766 2.01 49 2496 | 151 121 138 1.68 7 107 155 | 5
Kona 146 0.88 4 373 1.02 12 337 1.13 12 856 1.04 29 940 1.74 53 55 1.96 3
Kona North 135 1.51 7 411 1.80 24 295 1.66 16 841 1.70 46 409 2.74 36 310 3.02 30
COMBINED | 25,020 1.06 857 10,646 1.19 408 6,855 1.54 340 42,520 1.17 1,605 6,803 1.94 424 3,030 1.87 182
Note: Oxide and Upper Transition 0.3 g/t Au cut-off, Middle Transition 0.4 g/t Au cut-off, Lower Transition and Sulphide 1.0 g/t Au cut-off.
Source: SIM Geological 2015
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Figure 14.18: Isometric View of the Distribution of Base Case Resources

Inferred Oxide, Upper and Middle Transition

Figure 14.19: Isometric View of the Distribution of Base Case Resources at Supremo, Latte, and
Double Double

Inferred bxide. Upper and Middle Traﬁsilion

14.14Sensitivity of Mineral Resources

The sensitivity of mineral resources to cut-off grade is demonstrated by listing resources at a series
of cut-off thresholds as shown in Table 14.10, Table 14.11, and Table 14.12. Higher relative gold
grades at Double Double and Supremo result in a higher proportion of remaining resources at the
higher cut-off thresholds.
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Table 14.10: Estimate of Mineral Resources at 1.0 g/t Gold Cut-off
. Upper Middle Oxide Lower .
Oxide Transition Transition Upper & Middle Transitions Transition Sulphide

Area

Quantity Grade Metal Quantity | Grade Metal Quantity | Grade Metal Quantity | Grade Metal Quantity Grade Metal Quantity Grade | Metal

(ktonnes) Au Au (ktonnes) | Au (g/t) Au (ktonnes) | Au (g/t) Au (ktonnes) | Au (g/t) Au (ktonnes) Au Au (ktonnes) Au Au

(glt) (koz) (koz) (koz) (koz) (g/t) (koz) (g/t) (koz)

INDICATED
Supremo 17,445 2.40 1,347 1,999 2.35 151 654 2.431 51 20,097 2.40 1,549 431 2.30 31 24 1.85 1
Latte 4,171 1.95 259 1,824 1.70 102 1,601 1.768 91 7,596 1.85 452 1,675 1.85 100 105 215 7
ggﬂg:z: 446 3.60 52 498 4.20 67 251 3.31 27 1,194 3.80 145 105 2.30 8 3 2.60 0
Kona 507 2.00 33 213 1.90 13 52 1.514 3 772 2.00 49 83 1.50 4 6 1.60 0
COMBINED 22,567 2.35 1,691 4,534 2.30 333 2,558 2.084 171 29,659 2.30 2,195 2,294 1.95 143 138 2.10 9
INFERRED
Supremo 7,378 2.00 472 2,006 2.15 139 1,621 2.418 126 11,005 2.10 737 1,352 2.20 95 103 2.00 7
Latte 1,123 1.60 58 1,327 1.80 78 1,292 2.003 83 3,742 1.80 219 3,964 1.80 233 2,456 1.70 137
Bgzg:z' 210 1.90 13 581 2.20 41 479 2.822 43 1,270 2.40 97 138 1.70 7 107 1.55 5
Kona 48 1.75 3 149 1.77 8 157 1.7 9 354 1.70 20 940 1.75 53 55 2.00 3
Kona North 59 2.60 5 204 3.00 20 171 2.433 13 434 2.70 38 409 2.75 36 310 3.00 30
COMBINED 8,818 1.95 551 4,267 210 286 3,721 2.297 275 16,806 2.05 1,111 6,803 1.94 424 3,030 1.90 182
Note: 1 g/t cut-off for all oxide types
Source: SIM Geological 2015
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Table 14.11: Estimate of Mineral Resources at 1.5 g/t Gold Cut-off
. Upper Middle Oxide " .
Oxide Transition Transition Upper & Middle Transitions Lower Transition Sulphide

Area Metal Metal Metal Metal Grade Metal Grade | Metal

Quantity | Grade Quantity | Grade Quantity | Grade Quantity | Grade Quantity Quantity

(ktonnes) | Au (g/t) Au (ktonnes) | Au (g/t) Au (ktonnes) | Au (g/t) Au (ktonnes) | Au (g/t) Au (ktonnes) Au Au (ktonnes) Au Au

(koz) (koz) (koz) (koz) (glt) (koz) (glt) (koz)

INDICATED
Supremo 10,716 3.15 1,082 1,236 3.05 121 423 3.10 42 12,374 3.15 1,245 242 3.10 24 11 2.55 1
Latte 2,354 2.48 187 860 2.30 63 796 2.30 59 4,010 2.40 310 898 2.40 69 58 2.95 5
Bgﬂg:g' 343 4.30 47 371 5.20 62 159 4.50 23 873 4.70 133 61 3.20 6 2 3.00 0
Kona 301 2.60 25 122 2.40 9 21 1.90 1 445 2.50 36 29 2.00 2 3 2.00 0
COMBINED 13,714 3.00 1,342 2,589 3.10 256 1,399 2.80 125 17,702 3.00 1,724 1,230 2.60 101 74 2.85 7
INFERRED
Supremo 3,872 2.70 335 1,102 2.90 104 1,116 2.95 106 6,090 2.80 545 851 2.80 75 83 2.20 6
Latte 524 2.05 35 665 2.45 52 686 2.70 59 1,874 2.40 146 2,031 2.40 157 1,152 2.30 86
pouble: 114 2.50 9 362 2.75 32 334 3.50 38 811 3.00 79 70 2.10 5 52 195 | 3
Kona 27 2.10 2 84 2.15 6 90 2.05 6 201 2.10 14 498 2.20 35 42 2.20 3
Kona North 41 3.25 4 151 3.60 17 120 2.95 11 312 3.30 33 299 3.30 32 211 3.85 26
COMBINED 4,577 2.60 385 2,365 2.80 211 2,346 2,90 220 9,288 2.75 816 3,749 2.50 304 1,539 2.50 124
Source: SIM Geological 2015
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Table 14.12: Estimate of Mineral Resources at 2.0 g/t Gold Cut-off
. Upper Middle Oxide " .
Oxide Transition Transition Upper & Middle Transitions Lower Transition Sulphide

Area Metal Metal Metal Metal Grade Metal Grade | Metal

Quantity | Grade Quantity | Grade Quantity | Grade Quantity | Grade Quantity Quantity

(ktonnes) | Au (g/t) Au (ktonnes) | Au (g/t) Au (ktonnes) | Au (g/t) Au (ktonnes) | Au (g/t) Au (ktonnes) Au Au (ktonnes) Au Au

(koz) (koz) (koz) (koz) (glt) (koz) (glt) (koz)

INDICATED
Supremo 7,082 3.90 881 808 3.75 97 277 3.80 34 8,167 3.85 1,012 161 3.80 19 7 2.95 1
Latte 1,380 3.0 133 421 2.90 39 390 2.90 37 2,192 3.00 209 462 3.05 45 42 3.40 5
Bgﬂg:g' 272 5.00 43 280 6.30 57 122 5.40 21 673 5.60 121 44 3.75 5 2 3.40 0
Kona 186 3.20 19 69 2.90 6 7 2.40 1 262 3.10 26 10 2.50 1 1 2.35 0
COMBINED 8,920 3.75 1,077 1,578 3.95 200 795 3.60 92 11,294 3.80 1,369 676 3.70 71 53 3.30 6
INFERRED
Supremo 2,214 3.40 244 666 3.70 80 773 3.50 87 3,652 3.50 410 562 3.30 59 41 2.75 4
Latte 211 2.60 17 375 3.00 36 420 3.30 44 1,006 3.00 98 972 3.15 98 623 2.80 57
Bgﬂg:g' 64 3.10 6 205 3.60 23 245 4.20 33 513 3.80 63 23 3.0 2 15 2.70 1
Kona 9 3.00 1 41 2.60 3 39 2.50 3 89 2.60 7 284 2.50 23 21 2.70 2
Kona North 30 3.80 4 104 4.40 15 76 3.60 9 210 4.00 27 211 3.95 27 161 4.50 23
COMBINED 2,528 3.35 272 1,390 3.50 158 1,552 3.55 176 5,470 3.45 606 2,052 3.20 210 860 3.15 87
Source: SIM Geological 2015
Effective Date: January 6, 2016 14-44
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14.15Comparison with the Previous Estimate of Mineral Resources

The previous resource estimate was generated in January 2014 (Sim & Kappes, 2014). It is difficult
to make direct comparisons between the previous and current resource estimates because there
have been changes in the definition of resource (oxide) types and the applied base cut-off limits. In
January 2014 the various oxide types were similarly defined using AuCN/Au ratios based on the
following thresholds; Oxide > 0.90-0.95, Upper Transition 0.50-0.90, Lower Transition 0.10-0.50
and Sulphide < 0.10. Based on recent metallurgical test work the previous Upper Transition has now
been subdivided into Upper Transition and Middle Transition types at a ratio of 0.70 AuCN/Au. In
January 2014, the base cut-off for Oxide, Upper and Lower Transition was 0.5 g/t Au and for
Sulphide it was 1 g/t Au. In the current estimate, the base case cut-off grade for Oxide and Upper
Transition resources is 0.3 g/t Au, 0.4 g/t Au for Middle Transition and is 1 g/t Au for Lower
Transition and Sulphide resources.

Table 14.13 compares the current base case resources (with the effective dates of the models at
Latte, Double Double and Kona of March 15, 2015 and for Supremo of September 22, 2015) with the
January 2014 estimate. There is a significant increase in Indicated Resources as a result of the
tighter-spaced delineation drilling completed since the previous estimate. Resources have also
increased as a result of the reduction in the cut-off thresholds for Oxide, Upper Transition and Middle
Transition material.

Table 14.13: Comparison of Base Case Combined Resources March and September 2015 vs.
January 2014

A December 2015 (Feasibility Study) January 2014 (PEA)
rea

ktonnes ‘ Au g/t ‘ koz Au ktonnes Au g/t ‘ koz Au
42,633
16,650 1.32 709 10,361 1.38 461 258
2,084 2.52 169 0 0 0 461
2,299 1.07 79 0 0 0 0
63,666 1.45 2,968 14,357 1.56 719 0
Inferred 719
29,376
16,827 1.33 717 17,599 1.51 853 2,156
2,740 1.52 134 4,139 2.32 309 853
1,851 1.42 85 2,706 1.34 116 309
1,559 2.24 112 0 0 0 116
52,354 1.31 2,212 78,591 1.36 3,434 0
42,633 1.47 2,011 3,997 2.01 258 3,434

Note: March and September 2015 resource includes Oxide and Upper Transition at 0.3 g/t Au cut-off, Middle
Transition at 0.4 g/t Au cut-off and Lower Transition and Sulphide at 1 g/t Au cut-off. January 2014 includes
OX+UT+LT at 0.5 g/t Au cut-off and Sulphide at 1 g/t Au cut-off.

Source: SIM Geological 2015
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It is difficult to quantify the overall changes that have taken place because of the transfer of relatively
large volumes of resources between categories. Comparison of combined Indicated + Inferred class
resources is not allowed under NI 43-101. In general, there has been an increase in resources at
Coffee since the previous estimates and these increases are not only the result of reductions in the
cut-off thresholds. The largest increases have occurred in the Supremo deposit with the addition of
highly oxidized resources. At Latte there is a moderate increase in Oxide, Upper and Middle
Transition resources and a minor decrease in Lower Transition and Sulphide resources. There is
essentially no change in the resources at Double Double and only a minor increase in resources at
Kona.

The changes in resources are due primarily to the following four factors:

Interpretation. Mineral domains are now more grade based interpretations rather than the geology-
based interpretations of the “structural” domains used in the previous resource estimates. This
results in less internal dilution and higher overall average grades in most areas.

Classification. New drilling was primarily designed to upgrade resources from the Inferred to
Indicated category and, as a result, there is little change to the physical extent of resources in the
Inferred category at Latte, Double Double, and Kona. New drilling at Supremo, primarily at depth,
has added approximately 250 koz of contained gold in the Inferred category.

Oxide type designation. Additional cyanide soluble gold data allow for interpolation of AuUCN/Au
ratios along the trends of the mineral domains. These ratios are used to define five oxide types
representing varying degrees of oxidation. This approach shows that oxide type distributions inside
the mineral domains can be quite variable, especially at Double Double and Kona and, to a lesser
extent, at Latte. A relative lack of AuCN data available for the January 2014 model resulted in a
more generalized interpretation of the various oxide domains. The new (and improved) approach to
oxidation has increased the amount of oxidized resources significantly at Supremo and moderately
at Latte.

Cut-off grades. The reduced cut-off limits for Oxide, Upper and Middle Transition type material has
had a significant impact on the amount of resources at Coffee.
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15 Mineral Reserve Estimate

The mineral reserve documented in this section was estimated based on Canadian Institute of
Mining (CIM) guidelines that defines mineral reserves as “the economically mineable part of a
Measured or Indicated mineral resource demonstrated by at least a Preliminary Feasibility Study.
This Study must include adequate information on mining, processing, metallurgical, economic and
other relevant factors that demonstrate, at the time of reporting, that economic extraction can be
justified. A mineral reserve includes diluting materials and allowances for losses that may occur
when the material is mined.”

Mineral Reserves are those parts of mineral resources which, after the application of all mining
factors, result in an estimated tonnage and grade which, in the opinion of the Qualified Person(s)
making the estimates, is the basis of an economically viable Project after taking account of all
relevant processing, metallurgical, economic, marketing, legal, environment, socio-economic and
government factors. Mineral Reserves are inclusive of diluting material that will be mined in
conjunction with the mineral reserves and delivered to the treatment plant or equivalent facility. The
term ‘mineral reserve’ need not necessarily signify that extraction facilities are in place or operative
or that all governmental approvals have been received. It does signify that there are reasonable
expectations of such approvals.

To convert mineral resources to mineral reserves estimates of gold price, mining dilution, process
recovery, refining/transport costs, royalties, mining costs, processing, and general and
administration costs were used to estimate cut-off grades (COG) for each deposit. Along with
geotechnical parameters, the COG formed the basis for the selection of economic mining blocks.

The QPs have not identified any known legal, political, environmental, or other risks that would
materially affect the potential development of the mineral reserves, except for the risk of not being
able to secure the necessary permits from the government for development and operation of the
Project. The QPs are not aware of any unique characteristics of the Project that would prevent
permitting.

A summary of the mineral reserves for the Project are shown in Table 15.1. The effective date of the
mineral reserve contained in this report is January 6, 2016.
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Table 15.1: Summary of Mineral Reserves

Area Reserve Catedo Diluted Ore (‘000s Diluted Gold Grade Contained Gold

gory tonne) (Au glt) (‘000s ounce)
Total Open Pit Probable 46,356 1.45 2,157
Notes:

A US$:C$ exchange rate of 0.87 is assumed.
Dilution and recovery factors are applied as further described in Section 16, Mining Methods.
Source: JDS 2016

15.1 Open Pit Mineral Reserve
15.1.1 Open Pit Mineral Reserve Basis of Estimate

The mineral reserve estimate for the Coffee property is based on the mineral resource estimate
completed by SIM Geological Inc. with the effective dates of the models at Latte, Double Double and
Kona of March 15, 2015 and for Supremo of September 22, 2015.

The Mineral Reserves were developed by examining each deposit to determine the optimum and
practical mining method. Only Measured and Indicated Mineral Resources were included in the
optimization process (no Measured Resources were defined in the models). Inferred resources were
considered as waste. COGs were then determined based on appropriate mine design criteria and
the adopted mining method. A thorough analysis of the optimized shells was then conducted in order
to select the shells to be used as guides to detailed design and a shovel and truck open pit mining
method was selected for the various deposits.

15.1.2 Mining Method and Mining Costs

The deposits at the Coffee Gold site are amenable to extraction by open pit methods. For the
purposes of preliminary optimization, mining costs of $2.25/t mined were assumed. The open pit
cost estimate was generated from first principles and by benchmarking comparable Canadian
operations in similar northern locations. Optimized shells were developed for the deposits.

The open pit optimizations resulted in open pits at each of the four deposits at the Coffee Gold site
(Latte, Double Double, Kona and Supremo) and provide the basis of estimation for the open pit
mineral reserves.

15.1.3 Dilution

As input to the initial pit limit optimization and subsequent mine scheduling, and in order to reflect the
selectivity of the mining method chosen when compared to the block model parameters, an external
mining dilution was calculated and applied to the various deposits.

This external mining dilution was based on calculating the number of waste blocks adjacent to an
ore block in the mineral inventory block model (utilizing Hexagon Mining MineSight™ “four side
contact routine”). Only blocks which were contained within a given zone (in this case a resource
classification of Indicated) and above a given gold cut-off grade were considered as ore blocks.
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The number of waste block face contacts, with ore block faces for each block, was calculated on
each horizontal plane in the model. The number of waste faces (or edges) may vary from zero (i.e.
block is surrounded by ore blocks) to four (i.e. block is totally surrounded by waste blocks). Dilution
was estimated using the number of waste edges for each block, an assumed grade of zero for all
waste and a width of dilution of 0.3 m for each edge.

The analysis resulted in external dilutions of 5%, 9%, 10% and 7% being applied to the Latte,
Double Double, Kona and Supremo deposits, respectively.

15.1.4 Geotechnical Considerations

SRK Consulting (US) Inc. (SRK) carried out field investigations and analyses designed to
characterize geotechnical and hydrogeological conditions required for feasibility-level open pit
designs. The various pit slope design parameters, including geotechnical considerations, are
discussed in detail in the Section 16 - Mining Methods.

Based on the location and characteristics of the geomechanical domains and the pit shells, design
sectors were identified for each of the proposed pits. Slope stability analyses were undertaken on
each sector to define achievable slope configurations. The results from these analyses provided
guidance on achievable bench face, inter-ramp and overall slope angles for each design sector as
shown in Table 15.2.

The results of the SRK analyses and a review of precedent practice suggest that the recommended
geometries are reasonable and appropriate. To achieve these angles, the design assumes that
controlled blasting and pro-active geotechnical monitoring would be undertaken, along with an
ongoing commitment to geomechanical data collection and analyses over the life of mine operation.

15.1.5 Lerchs-Grossman Optimization

The sizes and shapes of the ultimate open pits were obtained using the optimizing Lerchs-
Grossman (LG) algorithm as implemented in DataMine NPV Scheduler (NPVS) software. Key inputs
used for the LG runs are set out in Table 15.2.
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Table 15.2: Pit Optimization Parameters
Parameter Unit 2016 FS
Value
Revenue, Smelting & Refining
Gold price US$/oz Au 1,200
Exchange Rate C$:USs$ 0.87
Payable metal % 100
TC/RC/Transport C$/oz Au 8.62
Royalty @ 1% NSR C$/oz Au 13.79
Net gold value per ounce C$/oz 1,357
Net gold value per gram C$/g 43.63
OPEX Estimates
OP Waste Mining Cost C$r¢]tinw:;te 2.25
OP Ore Mining Cost C$/t ore mined 2.25
Strip Ratio (estimated) W:0 4
Open Pit Mining Cost C$/t milled 11.25
Process Cost
Leach cost for all ore types and deposits $/t leached 6.00
G&A C$/t leached 4.00
Total OPEX Cost (Excluding Mining) for All Ore Types and Deposits $/t leached 10.00
Recovery and Dilution
External Mining Dilution — Supremo %
External Mining Dilution — Double Double %
External Mining Dilution — Kona % 10
External Mining Dilution — Latte % 5
Mining Recovery % 95
Gold Leach Recovery
Supremo Oxide % 90
Double Double Oxide % 92
Kona Oxide % 85
Latte Oxide % 90
Supremo Upper Transition % 82
Double Double Upper Transition % 77
Kona Upper Transition % 69
Latte Upper Transition % 79
Supremo Middle Transition % 57
Double Double Middle Transition % 57
Kona Middle Transition % 49
Latte Middle Transition % 60
Supremo Lower Transition % 27
Effective Date: January 6, 2016 15-4
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Parameter Unit 2016 FS
Value

Double Double Lower Transition % 27

Kona Lower Transition % 18

Latte Lower Transition % 27

Other

Overall Pit Slope Angles degrees 35-50

Heap Leach Production Rate Mt/a 5

Source: JDS 2016

A separate series of pit optimization runs was completed for each deposit to determine the final open
pit shapes.

Based on the analysis of the shells and preliminary mine schedule, the base case ultimate shell was
selected for each deposit. In all cases, ultimate shells were selected on the basis of maximizing NPV
but also minimizing additional lower grade and higher strip ratio material (i.e. higher incremental strip
ratios with minimal increases in value) that have minimal benefit to the overall NPV. In addition, pit
phases were also selected (for Latte and Supremo deposits only) based on the optimization results
and used as the basis for the detailed ultimate pit and phase designs.

15.1.6 Cut-Off Grade and Resource Classification Criteria

Once pit shapes were established, marginal COG were used to determine the total amount and
grade of ore in each pit. The marginal, or incremental, COG is specific to the mining method and is
defined as the minimum grade at which mineralized material, already located at the pit rim (i.e.
contained within the pit and already mined), pays for all additional costs incurred if it is sent for
processing. According to this definition, the marginal COG for each deposit and oxidation type is
summarized in Table 15.3 and this corresponds to a break-even grade that excludes mining costs.
The open pit Mineral Reserves comprise all mineralized material with grades equal to or above this
marginal COG.

Effective Date: January 6, 2016 15-5



KAMINAK GoLD CORP.

A
PN

>

10§ Energy & IInlE! Inc.

NI 43-101 COFFEE GOLD TECHNICAL REPORT b ' 4
Table 15.3: Marginal Cut-off Grades by Deposit and Oxidation Type

Item Unit COG
Incremental Cut-off Grade - OP

Latte Pit

Oxide Gold Cut-off Grade g/t Au 0.27
Upper Transition Gold Cut-off Grade g/t Au 0.3

Middle Transition Gold Cut-off Grade g/t Au 0.4

Lower Transition Gold Cut-off Grade g/t Au 0.89
Double Double Pit

Oxide Gold Cut-off Grade g/t Au 0.27
Upper Transition Gold Cut-off Grade g/t Au 0.32
Middle Transition Gold Cut-off Grade g/t Au 0.44
Lower Transition Gold Cut-off Grade g/t Au 0.93
Kona Pit

Oxide Gold Cut-off Grade g/t Au 0.3

Upper Transition Gold Cut-off Grade g/t Au 0.37
Middle Transition Gold Cut-off Grade g/t Au 0.51

Lower Transition Gold Cut-off Grade g/t Au 1.4

Supremo Pit

Oxide Gold Cut-off Grade g/t Au 0.27
Upper Transition Gold Cut-off Grade g/t Au 0.3

Middle Transition Gold Cut-off Grade g/t Au 0.43
Lower Transition Gold Cut-off Grade g/t Au 0.91

Source: JDS 2016

15.1.7 Mine Design

Detailed pit design involves the conversion of the optimized pit shells into an operational open pit
mine design, which is discussed further in Section 16. Table 15.4 gives the main parameters used in

the pit design.

Effective Date: January 6, 2016
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Table 15.4: Pit Design Parameters

Description

Value

Ultimate Pit Design Parameters — All Pits

Bench Height

5 m (single, working)

20 m (quadruple; final pit)

Face Angle 65° to 75° (double bench, final pit)
Berm Width 10m
Inter-ramp Angle (IRA) 46° to 52°

Ramp Width — Double Lane

27 m (total excavation)

Ramp Width (Single lane -lower benches) 20m
Ramp gradient 10%
Overall Angle (OSA) 35° to 50°

Source: JDS 2016

15.1.8 Open Pit Mineral Reserves Estimate Statement

The Coffee Gold open pit mineral reserve is presented in Table 15.5 and further

oxidation type in Table 15.5.

Table 15.5: Coffee Gold Open Pit Mineral Reserve Estimate

summarized by

Deposit Reserve Total Ore Goglr;.: duet;off Gold Grade Contained Gold
Category ('000s t) (g/t) (glt) ('000s oz)

Latte Probable 11,548 0.27 1.30 484

Double Double Probable 1,057 0.27 3.24 110

Kona Probable 868 0.30 1.20 33

Supremo Probable 32,883 0.27 1.45 1,530

Total Mineral Probable 46,356 1.45 2,157

Reserve

*Note: Gold cut-off grade for Oxide shown

Source: JDS 2016
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Table 15.6: Coffee Gold Mineral Reserves by Oxidation Type
Description Unit Supremo Latte Double Double Kona Total
Oxide (ktonnes) 29,735 7,191 444 736 38,105
Au (glt) 1.43 1.27 3.06 1.20 1.41
Au (koz) 1,365 293 44 28 1,731
Upper Transition (ktonnes) 2,385 2,454 373 114 5,326
Au (g/t) 1.56 1.25 3.84 1.22 1.57
Au (koz) 120 99 46 4 269
Middle Transition (ktonnes) 534 1,441 194 17 2,185
Au (g/t) 1.68 1.43 2.70 0.84 1.6
Au (koz) 29 66 17 0 112
Lower Transition (ktonnes) 230 462 47 1 740
Au (glt) 2.09 1.71 2.43 2.22 1.88
Au (koz) 15 25 4 0 45
Total (ktonnes) 32,883 11,548 1,057 868 46,356
Au (glt) 1.45 1.30 3.24 1.20 1.45
Au (koz) 1,530 484 110 33 2,157

Source: JDS 2016

Effective Date: January 6, 2016
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16 Mining Methods

16.1 Introduction

The Coffee Gold Project comprises the Latte, Double Double, Supremo and Kona pits which are
planned to be extracted by open pit shovel and truck mining methods.

Pit optimizations were conducted to determine the optimal open pit mine plan. This analysis and
subsequent detailed mine design estimated 46.4 Mt of ore at an average gold head grade of
1.45 g/t. The contained gold is estimated to be 2.2 Moz.

Industry-standard mining methods, equipment, dilution calculations and production rates were
applied in the planning process.

Capitalized mining volumes are reported up to the end of Q3 Year -1. Subsequent project and
production years are aligned with the calendar year.

16.2 Open Pit Mining
16.2.1 Introduction

This section outlines the parameters and procedures used to design the open pit mine and establish
a practical mining schedule for the Coffee Gold Project. This section also presents the methodology
for the selection of open pit equipment and the estimation of manpower requirements.

16.2.2 Mine Design Methodology and Design Criteria

16.2.2.1 Design and Planning Methodology

Industry-standard methodologies for pit limit analysis, mining sequence, cut-off grade optimization,
and detailed design were adopted.

The main steps in the planning process were:
o Assignment of economic criteria to the geological resource model;

o Definition of optimization parameters such as gold price, preliminary operating cost
estimates, pit wall angles, preliminary dilution and metallurgical recovery estimates for each
mine area including the four oxidation types for each area;

e Calculation of economic ultimate pit limits for the various deposits using the DataMine NPV
Scheduler (NPVS) software. This software applies the Lerchs Grossmann algorithm to define
optimal mining shells;

o [Establishment of an economic scheduling sequence using the NPVS series of optimum
nested pits as guides;

o Development of detailed pit designs (incorporating pit accesses and appropriate bench
heights and pit geometry) for the ultimate pits using Hexagon Mining MineSight™
(MineSight) software;
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o Determination of optimal pit phasing using the same tools as those applied for the ultimate
pit designs;

o Determination of incremental (or heap leach feed) cut-off grade based on economic
parameters;

o Determination of external mining dilution based on mineral resource block model;

o Development of the life of mine (LOM) production schedule to maximize economic return,
while satisfying process plant feed and mine production constraints;

o Development of waste rock storage facility (WRSF) designs and volume estimations;

e Calculation of hauling distances per bench and per pit or phase, according to the LOM plan
for each of the deposits, and design of the haulage network; and

e Determination of equipment requirements based on the LOM production schedule, haul
distances, and performance and operational characteristics of the proposed equipment using
the Runge Pincock Minarco Talpac software. A spreadsheet model was created for
estimation of operating hours and number of units required. This model was also used to
calculate equipment procurement schedules, workforce requirements, capital expenditures
and operating costs;

¢ Industry equipment- operating parameters were applied, with due consideration to the size
and location of the operation, to select the equipment. Equipment and workforce
productivities were estimated according to industry standards for a northern environment, for
the size of the equipment and the mine production rate.

16.2.2.2 Site Topography and Climatic Conditions

Mine planning for the Project considered the northern climate environment, the annual resupply
period, permafrost, and a fly-in-fly-out camp situation, as well as the physical characteristics of the
ore and waste rock.

The extent and intensity of oxidation has been interpreted using a combination of qualitative data
collected during drill core and chip logging plus the solubility characteristics derived from a suite of
samples tested for cyanide gold solubility. Four oxide types or domains have been interpreted
(oxide, upper transition, middle transition, lower transition) which, in general, represent decreasing
intensity of oxidation and decreasing leach recoveries with depth below surface.

16.2.2.3 Topographic and Resource Model Description

16.2.2.3.1 Topography

Mine topography, including the WRSF and heap leach pad areas, was provided digitally by Kaminak
in UTM NADB83, Zone 7 coordinates. Topography was supplied as LIiDAR with contour intervals of
2 m. This was used for all pit design calculations and engineering estimates. Volumetric estimates
were derived from design surfaces intersecting the topographic surface.
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16.2.2.3.2 Resource Model

The 3D resource block models for the various deposits used in this Feasibility Study were prepared
by Sim Geological Inc. and explained in detail in the Mineral Resource Estimate. The models
comprise parameters that describe lithology, in-situ density, ore and waste types, resource
classification, ore and waste percentage, and gold grade.

16.2.2.4 Geomechanical Characterization

A field data collection program was designed with the primary objective of rock mass
characterization and discontinuity orientation to serve as the basis of geomechanical model
development. The program was designed to fill characterization gaps that were identified in
Kaminak’s existing geomechanical database which consisted of data collected on select resource
drill holes. The 2015 field data collection consisted of geomechanical core logging and discontinuity
orientation, point load testing and laboratory rock strength testing. A total of 6 HQ diameter core
holes were logged and tested between the four deposits for a total of 833 m in length.

Results of the geomechanical characterization program suggest that, with the exception of the oxide
materials which will be mostly mined and processed, the rock mass at Coffee is generally of good
geomechanical quality. Table 16.1 contains a summary of rock mass characteristic data derived
from the 2015 geomechanical drilling program for each of the three primary lithology types at Coffee.

Table 16.1: Summary of Rock Mass Characteristics

Litholo Pit Average No. Valid Average RMR | Average RQD Total Core
9y UCS (MPa) | UCS Tests (1989) (%) Length (m)
. Supremo &
Gneiss Double Double 90 9 64 81 515
Schist Latte 94 4 64 87 227
Granite Kona 130 2 76 95 96

16.2.2.4.1 Slope Stability Analyses

Slope design involves analysis of the three major components of an open pit slope, i.e., bench
configuration, interramp slope angle (ISA) and overall slope angle (OSA) as shown in Figure 16.1.
The bench configuration, which is defined by the bench face angle (BFA), bench height (BHT), and
berm width (BWT), defines the interramp slope angle. The overall slope angle consists of interramp
slope sections separated by wide step-outs for haul roads, mine infrastructure or geotechnical
purposes. The overall slope angles at Coffee will be approximately equal to the corresponding
interramp angles except in areas where a haul road exists.
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Figure 16.1: Pit Slope Design Components

. INTERRAMP SLOPE
ANGLE (ISA)

OVERALL SLOPE
ANGLE (OSA)

Given the overall good rock mass quality anticipated to comprise the pit walls at Coffee, the bench
configuration was analyzed first to determine the maximum achievable bench face angle based on
geologic structure alone. Bench scale and lower interramp slopes are most realistically assessed
using stochastic models that evaluate structurally controlled failure mechanisms. This was
accomplished using the software program SBlock (Esterhuizen, 2004) as well as SRK proprietary
routines compiled using functions available in Oracle’s Crystal Ball statistical add-on to Microsoft
Excel. The following was concluded from the analyses:

Due mostly to the north-south orientation of the pit, benches at Supremo are not anticipated
to be significantly impacted by structurally controlled instabilities. As such, a maximum
achievable bench face of 75° was estimated for Supremo based on operational constraints
as discussed below;

The stability of benches on the north Latte and Double Double pit walls will likely be
controlled by the dominant southerly (inward) dipping foliation discontinuities. The analyses
indicate a maximum achievable bench face angle of approximately 65° for the Latte and
Double Double north walls. Stability of the south and end pit wall benches are not anticipated
to be governed by geologic structure controls and were, therefore, estimated to have a
maximum achievable bench face of 75° based on operational considerations; and,

Benches on the west Kona pit wall have a slightly higher probability of structurally controlled
instabilities fostered by a moderately eastward dipping joint set. The analyses indicate a
maximum bench face angle of approximately 70° is achievable for this portion of the pit. The
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remaining pit areas are not anticipated to be significantly impacted by geologic structure
controlled instabilities. A maximum achievable bench face of 75° was estimated for the
remainder of the pit based on operational constraints.

It should be noted that the bench stability analyses are based solely on orientations of geologic
structure and do not directly consider effects of weathering, alteration, blasting or excavation
techniques. Depending on the quality of blasting and excavation techniques, achievable bench face
angles might be reduced from the theoretical angles determined by these analyses. When taking
these operational effects into consideration, it is rare to achieve bench face angles greater than
about 75° unless there is a steeper structure controlling the bench geometry. Increasing bench face
angles to greater than about 75° may be achievable but usually require more rigorous drilling and
blasting effort and specialized controlled blasting techniques than are commonly practiced.

Based on the conclusion of the bench design analyses, bench configurations and the resulting
maximum interramp slope design parameters were provided by SRK and an initial detailed pit was
designed by JDS incorporating necessary ramps and infrastructure. Stability of the overall slopes in
the detailed design was then confirmed using the limit equilibrium slope stability modeling software
package, Slide (Rocscience, 2015). Rock mass shear strengths were developed for each rock type
based on the results of the field and laboratory test work assuming the Hoek-Brown (2002) rock
mass shear strength criteria. Several variations of rock mass strengths were evaluated for each
cross section to investigate the amount of influence different joint lengths may have on the overall
rock mass strength. Results of the overall slope stability analyses demonstrate that the bench
configuration based slope angles either meet or exceed the acceptable safety factor of 1.3.

16.2.2.4.2 Pit Slope Design Recommendations

The resulting geomechanical pit slope design recommendations are shown in Figure 16.2. The
recommendations in Figure 16.2 are based on dip direction of the pit wall (e.g. for an east-west
trending wall, facing south, the slope dip direction would be 180° azimuth).
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Figure 16.2: Pit Slope Design Recommendations

Kona Pit Slope Design Parameters*
Wall Dip Direction
BFA (%) ISA (%)

From To

] 40 75 52 Supremo Pit Slope Design Parameters®

‘Wall Dip Direction

40 100 70 49 P BFA () ISA ()

100 360 75 52 From To
0 380 75 52

Latte Pit Slope Design Parameters*

Wall Dip Direction DD Pit Slope Design Parameters*

From To BFAO | SAD) Wall Dip Direction . .
0 170 From To BFAC) 15A.0)
4 . 0 140 75 52
220 360 W, 140 210 65 46
7 210 360 75 52

* Design recommendations are for 20 m bench heights and 10 bench widths for all sectors.

Source: JDS 2015

A 75° bench face angle is recommended for the Latte and Double Double south walls as well as the
Supremo pit and a majority of Kona based on the dip and dip directions of the structures relative to
the slope orientation. The geomechanical advantage of the 75° bench face angle is improved rockfall
control based on the anticipation that the 75° face angle can be successfully achieved without
requiring exceptional care in excavation practices. It is recommended that trials in non-critical areas
of the pit be implemented in order to determine the operational requirements that will be required to
achieve this design.

Double benching is recommended as being more favorable in fresh, competent rock. The double,
20 m high benching will permit the incorporation of more adequately-sized berms for rockfall control,
provided the drilling and, to a greater extent, blasting practices meet best practice standards,
thereby reducing the number of crests and toes that are subject to potential damage.
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16.2.2.4.3 Recommendations for Additional Geomechanical Work

A thorough geological and geomechanical bench face mapping program should be undertaken
beginning in the early stages of development to verify that the geologic structural conditions
encountered are consistent with the assumptions and estimates used in the analyses, and to identify
local variations in structural conditions that might increase the risk of localized instabilities. The data
collection should concentrate on developing geotechnical databases that will facilitate further
refinement of the bench design and optimization of interramp and overall slope angles. Particularly
important information will include discontinuity persistence, spacing and variations in orientation as
well as assessments of blast performance.

16.2.3 Open Pit Optimization and Sensitivity Analysis
16.2.3.1 Objective and Scope

The optimization process generates a series of nested pit shell surfaces for the purpose of designing
open pits across the various deposits. The Lerchs Grossmann algorithm in the NPVS software
package was used for the optimization and associated analysis. The resulting nested pit shells were
generated by varying the revenue factor (gold price factor) applied to the base case values.

Only Indicated Mineral resources were included in the pit optimization process. No part of the
resource was classified in the Measured Resource category.

Table 16.2 summarizes the parameters used for each deposit, along with incremental cut-off grade
calculations and mining dilution for both ore types. The internal cut-off grade takes into account all
operating costs except mining costs. This internal cut-off grade is applied to material contained
within an economic pit shell where the decision to mine a given block was determined by the NPVS
optimization. This internal cut-off was applied to all of the mineral reserve estimates that follow.
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Table 16.2: Open Pit Optimization Parameters Used for Cut-off Grade Calculation
FS

Parameter Unit Optimization

Value
Revenue, Smelting & Refining
Gold price US$/oz Au 1,200
Exchange Rate Us$:C$ 0.87
Payable metal % 100
TC/RC/Transport $/0z Au 8.62
Royalty @ 1% NSR $/0z Au 13.79
Net gold value per ounce $loz 1,357
Net gold value per gram $/g 43.63
OPEX Estimates
Open Pit Waste Mining Cost $/t waste mined 2.25
Open Pit Ore Mining Cost $/t ore mined 2.25
Strip Ratio (estimated) W:0 4
Open Pit Mining Cost $/t leached 11.25
Process Cost
Leach cost for all ore types and deposits $/t leached 6
G&A $/t leached
Total OPEX Cost (excluding mining) for all ore types and deposits $/t leached 10
Recovery and Dilution
External Mining Dilution — Supremo %
External Mining Dilution — Double Double % 9
External Mining Dilution — Kona % 10
External Mining Dilution — Latte % 5
Mining Recovery % 95
Gold Recovery
Supremo Oxide Leach Gold Recovery % 90
Double Double Oxide Leach Gold Recovery % 92
Kona Oxide Leach Gold Recovery % 85
Latte Oxide Leach Gold Recovery % 90
Supremo Upper Transition Leach Gold Recovery % 82
Double Double Upper Transition Leach Gold Recovery % 77
Kona Upper Transition Leach Gold Recovery % 69
Latte Upper Transition Leach Gold Recovery % 79
Supremo Middle Transition Leach Gold Recovery % 57
Double Double Middle Transition Leach Gold Recovery % 57
Kona Middle Transition Leach Gold Recovery % 49
Latte Middle Transition Leach Gold Recovery % 60
Supremo Lower Transition Leach Gold Recovery % 27
Effective Date: January 6, 2016 16-8
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FS
Parameter Unit Optimization
Value
Double Double Lower Transition Leach Gold Recovery % 27
Kona Lower Transition Leach Gold Recovery % 18
Latte Lower Transition Leach Gold Recovery % 27
Cut-off Grade Calculations
Supremo Oxide Gold Cut-off Grade g/t Au 0.27
Double Double Oxide Gold Cut-off Grade g/t Au 0.27
Kona Oxide Gold Cut-off Grade g/t Au 0.3
Latte Oxide Gold Cut-off Grade g/t Au 0.27
Supremo Upper Transition Gold Cut-off Grade g/t Au 0.3
Double Double Upper Transition Gold Cut-off Grade g/t Au 0.32
Kona Upper Transition Gold Cut-off Grade g/t Au 0.37
Latte Upper Transition Gold Cut-off Grade g/t Au 0.3
Supremo Middle Transition Gold Cut-off Grade g/t Au 0.43
Double Double Middle Transition Gold Cut-off Grade g/t Au 0.44
Kona Middle Transition Gold Cut-off Grade g/t Au 0.51
Latte Middle Transition Gold Cut-off Grade g/t Au 0.4
Supremo Lower Transition Gold Cut-off Grade g/t Au 0.91
Double Double Lower Transition Gold Cut-off Grade g/t Au 0.93
Kona Lower Transition Gold Cut-off Grade g/t Au 1.4
Latte Lower Transition Gold Cut-off Grade g/t Au 0.89
Other
Overall Pit Slope Angles degrees 35-50
Heap Leach Production Rate Mt/a 5

Source: JDS 2016

Pit shell generation was not constrained by any existing infrastructure as the only existing features
are exploration access roads. All of the major infrastructure facilities planned for the Project (waste
rock storage facilities, heap leach pads, offices, maintenance shops, fuel storage, processing
facilities, permanent camp, and water storage ponds) will be external to the ultimate pit designs and
their area of influence.

16.2.3.2 Open Pit Optimization Results

A series of optimized shells were generated for the various deposits at Coffee Gold based on
varying revenue factors. The results were analyzed with shells chosen as the basis for ultimate limits
and preliminary phase selection.

NPVS produces both a best case (i.e., mine out shell 1, the smallest shell, and then mine out each
subsequent shell from the top down, before starting the next shell) and a worst case (mine each
bench completely to final limits before starting next bench) scenarios. These two scenarios provide a
bracket for the range of possible outcomes.

Effective Date: January 6, 2016 16-9



‘ (z \’ _
10§ Energy & Ilmﬂ Inc.
v

KAMINAK GoLD CORP.
NI 43-101 CoFFEE GOLD TECHNICAL REPORT

The shells were produced based on varying revenue factors (0.3 through to 1.3 of base case) to
produce the series of nested shells and their respective NPV results

To better determine the optimum shell on which to base the phasing and scheduling, and to gain a
better understanding of the mineability of each deposit, the various pit shells were analyzed in a
preliminary schedule. The schedule assumed a maximum throughput rate of 5.0 Mt/year. No
stockpiles were used in the analysis and no capital cost estimate (CAPEX was considered).

Based on the analysis of the shells and preliminary schedule, shells were chosen as the base case
ultimate shell for each deposit. In all cases, ultimate shells were selected not only on the basis of
maximizing NPV, but also minimizing the addition of increasingly lower grade and higher strip ratio
ore (i.e. higher incremental strip ratios) that generate only a minimal improvement on the overall
NPV. In addition, pit phases were also selected (for Latte and Supremo deposits only) based on the
optimization results and used as the basis for the detailed ultimate pit and phase designs.

The results of the pit optimizations, based on the mineral inventory block models and subsequent

analyses and shell selection of the various deposits at Coffee Gold, are summarized in Table 16.3.

Table 16.3: Pit Optimization Results — all deposits

Description Unit Supremo (#42) | Latte (#36) | Double Double (#37) | Kona (#35) Total
Oxide (kt) 30,978 7,522 480 790 39,770
Au (g/t) 1.42 1.26 2.91 1.24 1.4
Au (koz) 1,413 305 45 31 1,794
Upper Transition (kt) 2,495 2,651 376 139 5,660
Au (g/t) 1.61 1.26 4.1 1.23 1.6
Au (koz) 129 107 49 5 291
Middle Transition (kt) 576 1,506 183 22 2,287
Au (glt) 1.81 1.46 2.87 0.88 1.65
Au (koz) 33 71 17 1 122
Lower Transition (kt) 241 437 46 1 725
Au (gft) 2.08 1.86 25 2.37 1.97
Au (koz) 16 26 4 0 46
Total Heap Leach Feed (kt) 34,290 12,116 1,084 951 48,442
Au (g/t) 1.44 1.31 3.29 1.23 1.45
Au (koz) 1,592 509 115 38 2,253
Waste (kt) 218,298 27,731 9,728 3,406 259,164
Total Material (kt) 252,588 39,847 10,812 4,358 307,605
Strip Ratio (t:t) 6.4 2.3 9 3.6 54
Source: JDS 2016
Effective Date: January 6, 2016 16-10
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16.2.4 Open Pit Design Parameters
16.2.4.1

SRK Consulting’s recommendations for slope angles based on their analysis of geotechnical and
hydrogeological conditions are described in Appendix C of the full FS report.

16.2.4.2

The general design parameters used in the various detailed pit and phase designs, including the
geotechnical data described above, are:

Geotechnical and Hydrogeological Characterization

General Design Parameters

Bench height, single bench mining
Height between catch benches

Bench face angle

5m
20m
65° to 75° (variable)

e Berm width 10 m

e Total road width allowance 27 m

¢ Running surface on final two-way roads 20.7m

e Berms and ditches 6.4m

e Maximum ramp grades 10%

e Single lane road allowance 20m

e Minimum operating width 50 mto 60 m
e  Minimum pit bottom width 25mto30m
e Pit bottom subout depth 5m

16.2.4.3

Haul Road and Ramp Design Parameters

Coffee Gold site roads fall into two categories as summarized in Table 16.4. All site roads are
considered private roads and access will be controlled by Kaminak.

Table 16.4: Coffee Gold Road Design Criteria

Type Design Vehicle Overall Width Maximum Gradient
) . 10% standard
In-pit haul Road Largest mine truck (144 t) 27 m -
12% for pit bottom access

Standard operating vehicles

(light trucks, crew transport,
Slte'Road (light vehicle supply apd dell\{ery vehicles, 8t0 10 m 8%
traffic) service vehicles and

occasional use by heavy
equipment)

Source: JDS 2015
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The primary haulage roads are required between the various open pit deposits and the primary ore
crusher, waste rock facilities, construction areas and maintenance facilities. Roads are planned to
be, as far as practical, constructed using all-fill techniques, utilizing waste rock sourced from the
open pits, to achieve design alignment and grade. Roads within the ultimate waste rock storage
facilities are designed to be all-fill construction. Roads are proposed to be constructed of non-
potentially acid generating (NPAG) material from the open pits. Dust control on the roads will be
done using water trucks, with the addition of chemical suppressants as needed.

The main in-pit haul roads and ramps are designed to be 27 m in width. The selected road
allowance is adequate for accommodating three times the width of the largest haul truck (144 t), with
additional room for drainage ditches and safety berms as summarized in Table 16.5.

Table 16.5: In-Pit Haulage Road Design Parameters

Item Metres
Truck (144 t) operating width 6.9
Running surface - 3x truck width 20.7
Berm height (Three-quarters tire height) 2.2
Berm width at 40° slopes 44
Ditch width 2
Total Road Allowance 27

Source: JDS 2015

Ramps are designed with a maximum grade of 10%, (steepened to 12% for final access to lower
portions of the open pits). Ex-pit roads are designed to allow access to roads connecting the various
pits to the crusher and waste dumps and are planned to be a maximum of 30 m wide (i.e. an all-fill
road).

16.2.5 Open Pit Designs
Detailed mine designs were undertaken on all four proposed open pits and the approximate

dimensions are shown in Table 16.6, with plan views of each open pit design shown in Figure 16.3
to Figure 16.6.

Table 16.6: Open Pit Dimensions

Open Pit Length (m) Width (m) Depth (m)
Latte 1,300 275 150
Double Double 560 200 100
Kona 330 155 80
Supremo 2,100 400 140

Source: JDS 2015
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Figure 16.3: Latte Pit Design
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Figure 16.4: Double Double Pit Design
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Figure 16.5: Kona Pit Design
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Figure 16.6: Supremo Pit Design
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The detailed pit designs, along with calculated COGs, were used in the determination of the mineral
reserve estimate for each deposit as summarized in Table 16.7 and Table 16.8.

Table 16.7: Coffee Gold Open Pit Mineral Reserve Estimate

. Reserve Total Ore Gold CUt;Oﬂ Gold Grade Contained Gold
Deposit Category Grade
(kt) (9/t) (g/t) (koz)
Latte Probable 11,548 0.27 1.30 484
Double Double Probable 1,057 0.27 3.24 110
Kona Probable 868 0.3 1.20 33
Supremo Probable 32,883 0.27 1.45 1,530
Total Mineral Reserves Probable 46,356 1.45 2,157
*Note: Gold cut-off grade for Oxide shown
Source: JDS 2015
Table 16.8: Mineral Reserves by Oxidation Type (all Probable Reserve Category)
Description Unit Supremo Latte Double Double Kona Total
Oxide kt 29,735 7,191 444 736 38,105
Au (glt) 1.43 1.27 3.06 1.20 1.41
Au (koz) 1,365 293 44 28 1,731
Upper Transition kt 2,385 2,454 373 114 5,326
Au (g/t) 1.56 1.25 3.84 1.22 1.57
Au (koz) 120 99 46 4 269
Middle Transition kt 534 1,441 194 17 2,185
Au (glt) 1.68 1.43 2.70 0.84 1.60
Au (koz) 29 66 17 0 112
Lower Transition kt 230 462 47 1 740
Au (glt) 2.09 1.71 2.43 2.22 1.88
Au (koz) 15 25 4 0 45
Total Heap Leach Feed kt 32,883 11,548 1,057 868 46,356
Au (glt) 1.45 1.3 3.24 1.20 1.45
Au (koz) 1,530 484 110 33 2,157

Source: JDS 2015

Effective Date: January 6, 2016
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16.2.5.1 Comparison of Final Pit Design and Optimized Pit Shells

The optimized pit shells and final pit design ore and waste tonnages along with diluted grades are
compared in Table 16.9. Total ore tonnages in the final open pit designs are 4.3% lower than the
optimized shells, with the corresponding waste material 2.4% higher. These differences are due to
maximizing the ore extraction, pit shell smoothing (to achieve a practical and realistic pit design) and
maintaining minimum mining widths in the final designs and are considered to be within acceptable
limits.

Table 16.9: Material in Optimized Shell versus Final Pit Designs

Descrintion Total Heap Leach Feed Qvt\llaarf:iiy QI:rtﬁilty Stri:)t :ItR)ati o

Quantity Grade Metal (kt) (kt)

(kt) Au (g/t) Au (koz)

Pit Optimization Results
Supremo 34,290 1.44 1,592 218,298 252,588 6.4
Latte 12,116 1.31 509 27,731 39,847 23
Double Double 1,084 3.29 115 9,728 10,812 9.0
Kona 951 1.23 38 3,406 4,358 3.6
Total 48,442 1.45 2,253 259,164 307,605 5.4
Mineral Reserves (Final Pit Design)
Supremo 32,883 1.45 1,530 223,035 255,919 6.8
Latte 11,548 1.3 484 28,203 39,751 24
Double Double- 1,057 3.24 110 10,885 11,942 10.3
Kona 868 1.2 33 3,237 4,105 3.7
Total 46,356 1.45 2,157 265,361 311,717 5.7
Difference Reserve vs. Optimization -4.30% 0.00% -4.30% 2.40% 1.30%

Source: JDS 2015

16.2.5.2 Waste Materials

Waste material to be mined from the Coffee Gold open pits was categorized by Lorax Environmental
Services Ltd. (Lorax) into potentially acid generating (PAG) or NPAG material based on geochemical
characterization of the material and its acid generating potential. For mine planning purposes it was
assumed that the two different materials would be identified during mining. Only the exposed pit
walls at the Kona Pit was categorized as PAG and, as such, the Kona pit will be backfilled at the end
of mine life.

Table 16.10 summarizes the waste material to be mined by open pit and by material type. Note that
no significant amounts of overburden are expected within the various open pits.

Effective Date: January 6, 2016 16-18



‘(/f\"

KAMINAK GoLD CORP. T T
N1 43-101 COFFEE GOLD TECHNICAL REPORT b 4

Table 16.10: Open Pit Waste Rock Summary

Pit NPAG
Latte 28,203
Double Double 10,885
Kona 3,237
Supremo 223,035
Total 262,123

Source: JDS 2015

16.2.5.3 Open Pit Phase Design

For Double Double and Kona pits no additional pushbacks or phases were allowed for in the mine
plan development due to their relatively small footprints. For Latte pit, one initial pushback has been
designed and for the much larger Supremo pit, a total of five phases or pushbacks are envisaged in
order to optimize the mine schedule and maximize the project value.

The mining schedule maximizes economic returns and achieves the target throughput of 5.0 Mt/a
through concurrent mining of the various deposits. The open pit mining sequence, which is based on
mining higher value material early on in the mine life, begins with the Latte pit, followed by Double
Double, Kona and finally Supremo pit.

Figure 16.7 further summarizes the pit and phase designs for each of the deposits, illustrating ore
and waste tonnages, gold grade, strip ratio and contained value. The contained value (which drives
the optimized mining sequence) is based on the mine design criteria taking into account net metal
price, operating costs and heap leach gold recoveries.

The waste rock generated for each of the individual deposits is planned to be placed into various
waste rock storage facilities adjacent to the final pit limits or ultimately backfilled into mined out pits.
All heap leach feed material will be either direct dumped to the crusher itself or hauled to the run-of-
mine ore stockpile adjacent to the crusher.

The mining operation will be responsible for loading the crushed ore, hauling it to the heap leach pad
and spreading the crushed ore on the pad.

Effective Date: January 6, 2016 16-19
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Figure 16.7: Open Pit Summary
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16.2.6 Mine Production Schedule
16.2.6.1 Summary

The basic criteria used for the development of the LOM schedule are:
e Maximize NPV;

o Maximize the grade and value in the early years of the operation through the use of ROM
stockpiles and concurrent open pit mining of the various pits/phases;

e Ensure heap leach ore loading of 5.0 Mt/a;

o Ensure adequate waste material suitable for construction is produced from the open pits in
the pre-production period;

e Schedule on a quarterly basis;

e Plan up to two open pits active in production during early years (deposits are most
economical when the open pit mines are mined concurrently);
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e Maximum pit production rate per period according to the geometry of the phases and the
number of shovels that can work within that geometry. Resultant maximum total yearly mine
open pit production is 39.8 Mt (LOM average 33.0 Mt/year);

e Capitalize pre-stripping tonnage (11.2 Mt total material, of which 2.2 Mt is ore, to be mined to
end of Q3 in Year -1 using owner-operated equipment and resources);

o Establish a run-of-mine (ROM) stockpile to accommodate mining throughout the year
including the winter period (January through March) when the crusher is not operational and
there is no ore stacking of the heap leach pad;

e The mining operation will be responsible for the operation and maintenance of the equipment
used to load, haul and spread crushed ore; and

e Plan on operating the open pit mine 365 days per year (mine cost model allows for ten non-
operating days per year due to weather delays).

16.2.6.2 Heap Leach Feed Schedule and Constraints

The heap leach loading rate is a function of the mining production schedule, capital cost constraint
and operating cost optimization. The heap leach pad is to be operated 275 days per annum. No ore
crushing and stacking occurs during the coldest months of the year, January through March. An
average annual throughput of 5.0 Mt has been assumed.

16.2.6.3 Pit Sequencing

The pit sequencing corresponds to the detailed pit designs described in Section 16.2.4. Pit sequence
focuses on achieving the required heap leach feed production rate, mining of higher value material
early in the mine life, while balancing gold grade and strip ratios.

16.2.6.4 Pre-production Development Schedule

The pre-production period is up to the end of Q3 Year -1. Open pit mining activities during this period
are scheduled to provide sufficient ore exposure for heap leach start-up. To this end, heap leach
thermal modelling indicates that at least 3.5 Mt of ore needs to be placed on the heap leach pad by
the end of December in Year -1 in order to ensure thermal integrity of the ore. Mining also focuses
on providing sufficient waste rock for construction (site roads, laydown areas, etc.). Ore mined
during the pre-production period is planned to be stockpiled and re-handled during crusher and heap
leach stacking operations. Mining in the pre-production period will also create a high-grade ROM
stockpile in order to maximize heap leach head grade in the early part of the production schedule.

A total of 9.0 Mt of waste and 2.2 Mt of ore are scheduled to be mined from the Latte and Double
Double open pits to the end of Q3 Year -1 and will be carried out with the owner’s mining fleet.

Clearing and grubbing of the various pit areas, heap leach pads and waste rock facilities were
included in the open pit capital cost estimate. The estimate was based on total area to be cleared
and assumes clearing/grubbing to be undertaken with owner-operated fleet prior to full scale
production taking place.
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16.2.6.5 Mine Plan and Open Pit Production Schedule

Table 16.11 is a summary of ore and waste rock movement by year and by pit for the LOM mine
production schedule along with the heap leach feed schedule and ROM stockpile balance. Note that
Year-1 comprises the pre-production period to the end of Q3 as well as the start of operations in Q4
Year -1. Gold recoveries are as-mined and do account for heap leach pad solution dynamics.

Figure 16.8 and Figure 16.9 summarize ore/waste tonnages, grade, strip ratio and value by quarter.

Figure 16.10 illustrates quarterly bench advance rates from each open pit and phase. Figure 16.11
summarizes annual waste tonnages (by lithology type) along with average gold grades and strip
ratio.
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Table 16.11: LOM Production Schedule — Coffee Gold Deposits

Description Unit Total Year -1 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9
Latte

Total Ore kt 11,548 3,167 4,250 3,484 647 0 0 0 0 0 0
Total grade glt 1.30 1.26 1.38 1.30 1.04 0 0 0 0 0 0
Total Au contain koz 484 128 189 145 22 0 0 0 0 0 0
Total Waste kt 28,203 8,705 12,914 5,941 644 0 0 0 0 0 0
Strip Ratio tt 2.4 2.7 3 1.7 1

Total Material kt 39,751 11,872 17,164 9,424 1,291 0 0 0 0 0 0
Double Double

Total Ore kt 1,057 412 645 0 0 0 0 0 0 0 0
Total grade g/t 3.24 3.33 3.18 0 0 0 0 0 0 0 0
Total Au contain koz 110 44 66 0 0 0 0 0 0 0 0
Total Waste kt 10,885 6,421 4,465 0 0 0 0 0 0 0 0
Strip Ratio tit 10.3 15.6 6.9

Total Material kt 11,942 6,833 5,109 0 0 0 0 0 0 0 0
Kona

Total Ore kt 868 0 28 719 121 0 0 0 0 0 0
Total grade glt 1.20 0 0.63 1.11 1.84 0 0 0 0 0 0
Total Au contain koz 33 0 1 26 7 0 0 0 0 0 0
Total Waste kt 3,237 0 222 2,841 174 0 0 0 0 0 0
Strip Ratio t:t 3.7 7.9 3.9 1.4

Total Material kt 4,105 0 250 3,560 295 0 0 0 0 0 0
Supremo

Total Ore kt 32,883 0 0 2,360 3,695 4,356 4,647 5,232 5,056 6,230 1,308
Total grade glt 1.45 0 0 1.59 1.61 1.70 1.57 1.29 1.28 1.30 1.42
Total Au contain koz 1,530 0 0 121 192 239 235 217 207 260 60
Total Waste kt 223,035 0 0 19,254 29,982 35,163 35,015 33,828 34,730 29,715 5,349
Strip Ratio t:t 6.8 8.2 8.1 8.1 7.5 6.5 6.9 4.8 4.1
Total Material kt 255,919 0 0 21,614 33,677 39,519 39,662 39,060 39,785 35,945 6,656
Total Open Pits

Total Ore kt 46,356 3,579 4,923 6,563 4,463 4,356 4,647 5,232 5,056 6,230 1,308
Total Mined grade g/t 1.45 1.50 1.61 1.38 1.54 1.70 1.57 1.29 1.28 1.30 1.42
Total Au contain koz 2,157 172 255 292 220 239 235 217 207 260 60
Total Waste kt 265,361 15,125 17,601 28,036 30,800 35,163 35,015 33,828 34,730 29,715 5,349
Strip Ratio tit 5.7 4.2 3.6 4.3 6.9 8.1 7.5 6.5 6.9 4.8 4.1
Total Material kt 311,717 18,705 22,524 34,598 35,263 39,519 39,662 39,060 39,785 35,945 6,656
Average Mined t/day 51,245 61,708 94,790 96,610 108,272 108,662 107,014 109,001 98,480 24,653
Total HL feed kt 46,356 3,500 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 2,856
HL Head grade g/t 1.45 1.50 1.61 1.39 1.52 1.65 1.57 1.28 1.30 1.30 1.32
Au contain ounces koz 2,157 169 258 223 244 266 252 206 209 209 121
Au recovery (mined ore) % 86.3 86.6 82.0 81.4 86.1 86.2 86.8 87.8 89.6 89.0 89.1
Stockpile Balance

ROM Stockpile kt 79 2 1,565 1,027 383 30 262 318 1,548

ROM grade gt 1.17 1.96 1.38 1.39 1.53 1.66 1.48 1.11 1.24

ROM contain ounces koz 3 0 69 46 19 2 12 11 62

Source: JDS 2016
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Figure 16.8: Total Mine Ore and Waste Tonnages, Gold Grade, Strip Ratio and Value
Kaminak - Coffee Gold FS
FS Open Pit Mine Schedule
Quarterly Total Material by Pit, Average Strip Ratio, Gold Grade and
Value
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Figure 16.9: Mine Ore and Waste Tonnages, Grade, Strip Ratio and Value

Kaminak - Coffee Gold FS
FS Open Pit Mine Schedule

Quarterly Ore/Waste Tonnages, Gold Grade, Strip Ratio and Value
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Figure 16.10: Quarterly Open Pit Bench Advance by Pit/Phase

Kaminak - Coffee Gold FS
FS Open Pit Mine Schedule
Quarterly Bench Advance and Total Material Mined/Day

20 120,000
18 -
16 | 100,000
w 80,000
212 -
e
g 10 - 60,000
S 8 -
E=3
6 - 40,000
47 20,000
2 .
0 0
— o — (90] — (90] — o — o — (92) - o - o - o - o
g 0o g g0 ggg oo ogago o o o o
— — — — N N ()] o < < n n o o M~ M~ [oe] [oe] ()] ()]
S oS> > > > > > > > > > > > > > > > > >
Period
LAl - A2 s DB KO
I SU1 I SU2 i SU3 e SU4
 SUS === Total OP mat/day

tonnes/day

Source: JDS 2015

Effective Date: January 6, 2016

16-26



KAMINAK GoLD CORP.
NI 43-101 COoFFEE GoOLD TECHNICAL REPORT

Figure 16.11: Annual Waste Tonnages (by type), Gold Grade and Strip Ratio

Kaminak - Coffee Gold FS
Open Pit Mine Schedule
Annual Waste Type, Ore Tonnes, Gold Grade and Strip Ratio
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Source: JDS 2015

Figure 16.12 summarizes annual mined ore tonnages by oxidation type, while Figure 16.13
illustrates the annual ROM stockpile closing balances. The seasonal nature of the heap leach
stacking requirements versus the continuous mining operation results in variable ROM closing
stockpile balances.
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Figure 16.12: Annual Mined Ore Tonnes by Oxidation Type

Kaminak - Coffee Gold FS
Open Pit Mine Schedule
Annual Total Mined Ore Tonnes, HL Head Grade and Strip Ratio
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Figure 16.13: ROM Stockpile Balance and Gold Grades

Kaminak - Coffee Gold FS
Open Pit Mine Schedule
Annual Run-of-Mine Stockpile Balance and HL/Mine Grades
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To further illustrate the progression of mining of the Coffee Gold open pit deposits, Figure 16.14
provides the annual pit and phase progression in terms of total material mined along with total
contained ounces.

Figure 16.14 to Figure 16.24 provide layout drawings with the status of the open pit configuration,
waste rock facility, as well as heap leach facility advance, at the end of each year.
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Figure 16.14: Total Material Mined by Phase

Kaminak - Coffee Gold FS
FS Open Pit Mine Schedule
Annual Total Material by Phase, and Total Contained Gold
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Open Pit Development
Year -1: This period covers the pre-production period to end of Q3 as well as start of

operations in Q4.0pen pit mining commences with development of the Latte and Double Double
open pits. Suitable waste rock is planned to be used for construction (roads, laydown areas and the
heap leach pad). A total of 15.1 Mt of waste mined in this period and by the end of the calendar year,
a total of 3.5 Mt of ore will have been delivered to the heap leach pad.

Year 1: First full year of processing. Open pit mining at Latte continues with Double Double
pit completed. The Kona pit commences later in the year. A total of 4.9 Mt of ore is scheduled to be
mined in the year. Mined gold grade for the year will average 1.6 g/t. Waste rock totaling 17.6 Mt will
be produced for a strip ratio of 3.6:1.

Year 2: Mining in Latte and Kona pits will continue and Supremo pit will commence. Average
gold head grade over the period is expected to be 1.38 g/t at a production rate of 5.0 Mt/a. A total of
6.6 Mt of heap leach ore feed and 28.0 Mt of waste rock is planned to be mined
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Years 3to 5: Mining at the Latte and Kona pits will be completed in Year 3, with Supremo pit
mining continuing over the entire period. Gold head grade is expected to average 1.60 g/t. The
waste produced over the three year period is planned to total 101.0 Mt with a total of 13.5 Mt of heap
leach ore feed for an average strip ratio of 7.5:1.

Years 6 to 9: All mining occurs in the various phases of the Supremo pit over this 4-year period. A
total of 17.8 Mt of heap leach feed will be mined. Gold head grades are estimated to average 1.3 g/t
Total waste produced from the open pits is estimated to be 103.6 Mt.
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Figure 16.15:  Annual Map - Year -1
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Figure 16.16: Annual Map - Year 1
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Figure 16.18: Annual Map - Year 3
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Figure 16.19: Annual Map - Year 4
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Figure 16.20: Annual Map - Year 5
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Figure 16.21: Annual Map - Year 6
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Figure 16.22: Annual Map - Year 7
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Figure 16.23: Annual Map - Year 8
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16.2.6.6 Waste Rock Scheduling and Storage Area Design
16.2.6.6.1 Waste Rock Storage Facility Geotechnical Aspects
Foundation Conditions

Geotechnical investigations have been conducted to characterize the subsoil conditions within the
WRSF foundation footprints including sonic core drilling of soils, test pit excavation, diamond core
drilling and laboratory test programs (SRK 2016a). The results of these investigations and
subsequent analyses were used to provide the basis for geotechnical design recommendations.

The three WRSFs will be constructed in mid to upper slope areas which are generally dominated by
in-situ residual soils and colluvium derived from weathering of bedrock. The colluvial material is
variable and typically contains mixtures of gravels, sands and silts with a thin veneer of organics in
the upper approximately 20 to 30 cm. The depth of soil beneath is typically between 0.5 m and 2 m
on the slopes with depths of up to approximately 10 m deep in the valley bottoms. Foundation soils
are typically ice-poor. The thickness of the strongly weather bedrock is variable but is generally less
than a metre. In general the foundation conditions are considered conducive to construction of the
WRSFs as proposed.

Permafrost is deep beneath the North and West WRSFs and non-existent to shallow beneath the
South WRSF. The active zone is generally shallow across the site (less than 2 m), except in areas
where vegetation has been stripped (i.e. road cuts) (Lorax 2016). Additional details regarding
permafrost conditions at Coffee Gold can be found in Section 18.

Geotechnical Design

The North and South WRSFs will be constructed from the top (ultimate crest) downward as bottom-
up construction (i.e. hauling to the base of the dump and constructing the dump upwards in lifts) is
not considered practical due to the large elevation difference and steep terrain between the pits and
the ultimate toe of the WRSFs. The West WRSF will be constructed in a bottom-up sequence.

The WRSFs will be constructed on permafrost soils. Permafrost soils are expected to provide
suitable foundation conditions for WRSFs, provided the foundation soils remains frozen. To ensure
the foundation remains frozen, the first lift (approximately 5 m) of all new WRSF areas should be
placed during the winter season.

In the event that the first lift of waste rock is constructed during the summer months, the WRSFs
could be subject to elevated pore water pressures within the active layer resulting in an increased
risk of instability.

Prior to construction, vegetation and topsoil (assumed to be 30 cm) within the footprint should be
stripped and stockpiled for reclamation purposes. Stripping of materials will be most productive
during the fall season after the seasonal thaw has occurred in the active zone. The first lift should
then be placed in the coming winter, once the upper soils have refrozen.

All thaw-unstable soils are to be removed from areas of the dump footprint within 15 m of all final
and interim dump toes. Thaw-unstable soils are not anticipated to be extensive; however, additional
investigations are required at the detailed design level to delineate thaw unstable soils within these
areas. It has been assumed that soils and weathered bedrock to a 1 m depth will be removed within
15 m of the final and interim phase toes.
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Individual lifts of waste rock should not exceed 50 m in height except for the first lifts of the North
and South WRSFs where thicker bottom lifts will be required due to the steep terrain and valley
inverts. Approximately 56 m wide berms should be left between each lift resulting in an overall slope
angle of 2.5:1 (H:V).

Flow-through rock drains are planned beneath the WRSFs. Additional details regarding rock drains
and water management can be found in Section 18.4.

16.2.6.7 Waste Rock Scheduling

Most waste rock from the open pits is planned to be deposited in various engineered WRSF
adjacent and near to the pits from which the waste is sourced. Some waste rock will be backfilled
into mined out pits at Latte, Supremo and Double Double in order to create causeways. These
shorten ore haulage routes to the crusher compared to having to haul material around the pits.

Three external WRSFs will be constructed; West, North and South. Total waste material removed
from the pits, including that used for construction and placed as backfill totals 265 Mt. Suitable
NPAG waste rock will be used for road construction, lay down areas, as well as the base of the heap
leach pad

Geochemical characterization indicates that the exposed pit walls at the Kona pit are potentially acid
generating. As such, the waste rock from the Kona pit will be stored in a temporary waste rock
facility adjacent to the pit during mining and then backfilled into the mined out pit.

Each WRSF is planned to be constructed by placing material at its natural angle of repose
(approximately 1.5H:1V) with 50 m wide safety berms spaced approximately every 50 m vertically
resulting in final slopes of 2.5:1. A 30% swell factor is assumed. Segregation of the various waste
material types, if deemed necessary, will be managed given the extent of the various WRSF
designs.

The topsoil and subsoil that will be removed from the opens pit, heap leach pads and WRSF
footprints will be placed in a temporary stockpile located immediately north of the heap leach pad..
Based on field recommendations from SRK, the top 0.3 m of material will be removed. A waste rock
berm will be constructed on the downhill slope of this stockpile.

The West WRSF is planned to have an ultimate crest elevation of 1,210 masl (maximum 250 m
dump height) and will be located to the north of the Latte pit and west of the Supremo pit. The WRSF
is designed to be built from the bottom up by placing material at its natural angle of repose in 50 m
lifts. The toe of each subsequent lift would be set back 50 m from the crest of the previous lift,
resulting in an overall angle of 2.5:1V. This WRSF has a planned design capacity of 69 Mt.

The South WRSF is planned to be located southeast of the proposed Latte pit and south of Supremo
pit and will have an ultimate crest elevation of 1,050 masl (approximately a 200 m maximum dump
height) and a design capacity of 50 Mt.

Given the location of the WRSF it will need to be built in a series of 40 to 60 m lifts in a top-down
approach. An access ramp along the western limit is planned to be incorporated into the design as
the WRSF advances. The toe of each bench is planned to be set back 50 m from the crest of the
previous bench, resulting in an overall angle of 2.5H:1V.
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The North WRSF is immediately east of the Supremo final pit limits. This WRSF would be built in a
series of 50 m wrap around benches in a similar fashion to the South WRSF. The final crest
elevation for the WRSF is designed to be 1,250 masl with a design capacity of 97 Mt and a final
overall face angle of 2.5H:1V.

The temporary waste storage facility for Kona pit is designed to be built in a similar fashion to the
above WRSFs, but once mining is complete the waste material placed in this temporary storage
facility would be backfilled into the Kona pit.

Table 16.12 summarizes waste tonnages allocated to the various WRSFs by year for the LOM
production schedule. Figure 16.25 illustrates the location and ultimate designs of these proposed
waste rock facilities.

Table 16.12: Annual Waste Allocations by Destination (in Mt)

Year
Destination Y-1 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
North WRSF 6.4 11.3 6.1 9.1 14.4 30.7 27.8 8.2 0.5
South WRSF 8.7 6.1 3.1 48 13.7 9.0 1.6
West WRSF 0.2 18.2 16.6 124 7.5
Kona WRSF 2.8 0.2
In-pit Backfill 15.1 17.6 3.9 3.1 4.1 1.6 6.9 21.5 4.8
TOTAL 6.4 11.3 28.0 | 30.8 35.2 35.0 33.9 34.7 29.7 5.3

Source: JDS 2015
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16.2.7 Mine Equipment Selection

16.2.7.1 Introduction

The open pit mining activities for the Coffee Gold Project were assumed to be undertaken by an
owner-operated fleet. The equipment was selected for a standard open pit mining operation with
conventional drill, blast, load and haul, considering bulk excavation of waste using hydraulic
excavators, and bulk-selective loading of ore using a front-end loader or smaller hydraulic back hoe.
Given the overall scale of operations and equipment requirements, a diesel-powered fleet has been
selected.

Supplier names and equipment types are provided for reference purposes only. Reference to
particular machine types does not reflect a final recommendation of equipment supply; rather, further
analysis will be carried out at the detailed engineering and procurement stages of the Project.

Mining equipment types mentioned in the following chapters are for reference purposes only. The
equipment referred to was used for estimation purposes, and was not based on a competitive
selection process.

16.2.7.2 General Operating Parameters

The open pits are designed with 5 m benches in both waste and ore headings with adequate phase
geometry to achieve a maximum production rate of 39 Mt/year. The design calls for annual heap
leach ore loading rate of 5.0 Mt. Mining is scheduled to advance sequentially through the pits, and in
the early years of the mine life, up to two pits active at any time. Given the required production rate
and pit geometries, vertical advance rates average three benches per quarter, with frequent
requirement for ramp development and opening of new benches.

Time definitions, work regime structure, and standard standby and delay parameters were applied to
the mine equipment selection.

Equipment effective utilizations were based on vendor recommendations, cost services, factors and
JDS experience. Effective utilizations are 65% for the drilling equipment, 57% for the loading
equipment, 59% for the hauling equipment, and 65% for support and auxiliary equipment.

16.2.7.3 Blasthole Drilling and Blasting

Based on the selected bench height (drilling will occur on 10 m high benches) and the production
schedule requirements, a 229 mm hole diameter production drill was selected for waste and a
152 mm hole diameter production drill was selected for ore. Drill pattern details are shown in Table
16.13.

Effective Date: January 6, 2016 16-46



‘(/ﬂ\"

KAMINAK GoLD CORP. 10 Energy & Mining Inc.
N1 43-101 COFFEE GOLD TECHNICAL REPORT b 4

Table 16.13: Drilling Parameters

Item Unit Waste Ore
Diameter mm 229 152
Dry density (in-situ) t/m® 2.6 25
Drill bench height m 10 10
Burden m 53 3.5
Spacing m 6.6 4.4
Sub-drill m 1.6 1.1
Total hole length m 11.6 111
Stemming m 3.7 2.5
Tonnes/hole t 895 381
Drilling factor t/m 77 35
Penetration rate m/hr 14 24

Source: JDS 2015

To achieve the recommended bench face angles (BFA) and inter-ramp angles (IRA) within the
stronger rock mass units, it was assumed that 3% of the total material to be drilled would be pre-split
with a smaller drill. Operating costs were included to cover the additional cost of this small-diameter
(76 mm) drill.

Based on these parameters, annual production capacity was estimated for each type of drill for each
period of the mine plan. The blast design assumes the use of ANFO as the main explosive and,
given the relatively dry climatic conditions of the project area, 15% emulsion usage was
contemplated. Table 16.14 shows the planned blasting parameters for both ore and waste
(assuming dry loading conditions).

Table 16.14: Blasting Parameters

Item Unit Waste Ore
Column Charge m 7.9 8.6
Column Charge kg 288 139
Powder factor kg/t 0.32 0.37

Source: JDS 2015
16.2.7.4 Loading

Diesel hydraulic excavators were selected as the primary loading equipment, supported by front-end
loaders (FEL) and smaller hydraulic backhoes. The main criterion for loading equipment selection is
the ability to load trucks with payloads of 144 t, while allowing for selective mining. The hydraulic
front shovels will primarily undertake the mining of ore and waste material, while the FELs and
smaller excavators will complement the main shovel fleet (e.g. lower, confined benches of the open
pits). The performance of the primary loading units was calculated on the basis of the operational
equipment productivities and the truck loading times for both ore and waste material.
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The number of passes and fill factors are summarized in Table 16.15. In addition to the loading time,
the loading unit productivities include waiting, maneuver and unproductive time estimates. Based on
these parameters, annual production capacity was estimated for each type of loading unit for each

period of the mine plan.

Table 16.15: Loading Parameters

Item Unit Value
Dry density (in-situ) t/m?® 2.6
Material Swell Factor % 40
Hydraulic Excavator

Bucket Size m? 15
Bucket Fill Factor % 95
Size of truck to load t 144
Avg. buckets to load # 5.5
Avg. bucket cycle time sec 40
Avg. spot time sec 30
Total time to load min 3.7
Front-end Wheel Loader

Bucket Size m? 11.5
Bucket Fill Factor % 90
Size of truck to load t 144
Avg. buckets to load # 7.6
Avg. bucket cycle time sec 60
Avg. spot time sec 30
Total Time to Load min 7.3
Hydraulic Excavator

Bucket Size m? 4.5
Bucket Fill Factor % 95
Size of Truck to Load t 144
Avg. Buckets to Load # 18
Avg. Bucket Cycle Time sec 40
Avg. Spot Time sec 30
Total Time to Load min 121

Source: JDS 2015
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16.2.7.5 Hauling

The truck fleet for the Project was selected to match the loading fleet selected, and resulted in the
selection of trucks with a payload of 144 t. Haulage profiles were estimated for the mine plan for
every bench over the mine life and for each material type (waste/ore). Separate values were
calculated for haulage within the pits (from the bench to the pit exits) and outside of the pit (between
the pit exit and the final destination — primary crusher/stockpile or waste dumps). Requirements for
haulage of crushed ore to the heap leach pads were also accounted for. The distances were
differentiated on the basis of ramp and horizontal haulage.

Runge Talpac software was used to determine truck requirements and productivities. Table 16.16
summarizes the haul cycle parameters used in calculating truck productivities. Truck performance
was calculated for every loading unit and period of the mine plan. It reflects travel time and other
fixed times of the load/haul/dump cycle.

Table 16.16: Haulage Cycle Parameters

Description Unit Value
Rated payload tonnes 144
Dump time at crusher/stockpile min/load 15
Dump time at waste dump min/load 1
Stopped time (non-hauling) % of Net operating hour 10
Overall Effective utilization % 59

Source: JDS 2015

16.2.7.6 Support and Auxiliary Equipment

The support and auxiliary equipment selection was made considering the size and type of the
primary loading and hauling fleet, the geometries of the various open pits, and the number of roads
and waste dumps that would be in operation at any given time.

The type of equipment selected was based on vendor recommendations as well as JDS experience
in similar sized operations. The auxiliary equipment fleet is planned to comprise one track dozer
(Komatsu D275-class), one dozer (Komatsu WD500-class), one grader (Komatsu GD825-class) and
one water truck (75 m°).

The following items were also included in the list of support equipment:

e One 76 mm drill for secondary blasting and pre-split drilling;

o Fuel trucks for the supply of diesel fuel to all the hydraulic diesel excavators, dozers, and
drills;

e Lube truck for the supply of lubricants, hydraulic fluids, cooling water to all open pit
equipment;

 Mobile mechanical trucks for preventative and corrective maintenance conducted in the field;

e Low-boy transporter trailer (100 t weight capacity) for transportation of dozers, drills, small
back hoe and major equipment components;

e Tire manipulator; and
¢ Mobile lights for lighting of pits, waste dumps and construction areas.
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16.2.8 Use-of-Time Definitions and Work Schedules
16.2.8.1 Time Model

The time model used for calculating open pit equipment hours is shown in Table 16.17.
Table 16.17: Time Model Structure

Total Available Hours

Available Hours Maintenance

Operational Hours Standby

Effective Hours Operational Losses

16.2.8.2 Definitions
The definitions used in the time model are:
o Total available hours;
0 Hours in a calendar year. At 24 h/d and 365 d/a, the total available hours is 8,760 /a;
e Available hours;
o Total available hours less maintenance hours per piece of equipment;
¢ Maintenance hours;

0 Includes waiting for maintenance personnel, waiting for maintenance equipment or
spare parts, travel time to and from the shop, actual maintenance time, movements
and waiting time within the shop;

e Standby hour

0 The unit is mechanically operable but is not manned or used (e.g. schedule loss,
safety meetings, meals, breaks, blasting, shift change, weather outages, refueling,
and training);

e Operational hours
0 Available hours less standby time; used for costing purposes;
e Operational loss hours

o0 The equipment is operating but not performing its specific production duty (drill rig
setup, shovel/drill moves, cleaning of work faces);

o Effective hours

0 Operational hours less standby time;
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e The criteria for lost time have been applied through the following factors:

0 Mechanical availability - (measure of maintenance down time), is expressed as
available hours divided by total available hours. For Year 5 and beyond a reduction
in mechanical availability of 5% has been applied.

0 Use of availability — operational hours divided by available hours;
o0 Operating efficiency — effective hours divided by operational hours; and

o Overall effective utilization — product of mechanical availability, utilization, operator
efficiency and operational losses.

On this basis, the target equipment availability and utilization were defined for each of the major
equipment units shown in Table 16.18.

Table 16.18: Availability, Target Use of Availability and Effective Utilization of Major Equipment

Mechanical
Open Pit Equipment Availability
(>Year 5) (%)

Use of Effective
Availability (%) Utilization (%)

229 mm dia. Rotary, Crawler Drill 85 90 65
Diesel, 15 m® Front Shovel 85 96 57
Diesel, 11.5 m® Wheel Loader 85 96 57
144-tonne Haul Truck 85 96 59
Source:

16.2.8.3 Work Regime Detail

Senior supervisory personnel are planned to be on a 2-week in/2-week out shift rotation. Production,
maintenance and technical personnel (comprising a total of four crews based on a 12-hour shift
schedule) will be on a 2-week in/2-week out rotation. The standard shift is 12 hours.

16.2.9 Mine Equipment Requirements

16.2.9.1 Summary

Information in this study is based on material and data provided by a number of equipment
manufacturers. These models referred to are for estimation purposes only and do not represent a
competitive selection process.

An annual summary of the open pit fleet requirement is shown in Table 16.19.
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Table 16.19: Open Pit Mine Primary Equipment Requirements

Type TOTALUNITS | Y-1 | Y1 | Y2 |Y3|Y4 | Y5|Y6 | Y7 Y8 |Y9
D50KS Dirill (152 — 229 mm) 7 4 5 7 7 7 7 7 7 7 3
DX800 Dirill (76 mm) 1 1 1 1 1 1 1 1

Komatsu HD1500 Truck (144t) 20 10 |12 |18 |16 | 15| 20 | 18 | 20 | 19 | 10
Komatsu PC3000 Shovel (15m3) 3 2 2 3 3 3 3 3 3 3 3
Komatsu PC800 Excavators (4.5m3) 2 1 2 2 2 2 2 2 2 2 2
Komatsu WA900 Wheel Loader (11.5m3) 3 2 2 3 3 3 3 3 3 3 3
Komatsu D275 Track Dozers 5 4 4 5 5 5 5 5 5 5 3
Komatsu WD500 Wheel Dozer 2 1 2 2 2 2 2 2 2 2 1
Komatsu GD825 Grader 3 2 2 3 3 3 3 3 3 3 1
Water Truck (75m3) 2 1 1 2 2 2 2 2 2 2 1
Total Primary Equipment 48 28 | 33 | 46 | 44 | 43 | 48 | 46 | 48 | 47 | 28

Source: JDS 2016

16.2.9.2 Drilling

Two types of blast hole drilling are envisioned for the open pit mines:
o Blast pattern drilling to allow for fragmenting of rock for mining; and
o Wall stability control and secondary drilling, as required.

Production drilling is planned to be performed on 10 m benches (selective mining on 5 m benches is
planned) with drill holes of 229 mm diameter. A typical pattern is described in Section 16.2.7.3 along
with an explanation of the use of pre-shear or wall control drilling (79 mm diameter).

Penetration rates were calculated using industry-standard formulas based on estimated rock
hardness (ore and waste material) and drill hole diameter. The average penetration rates applied for
the 229 mm diameter drill are 14 m per operating hour.

The required operating hours for the drills were calculated from the scheduled mining volumes
(taking into account material splits), drill pattern size and penetration rates. The annual drill
requirements are shown in Table 16.20.

16.2.9.2.1 Grade Control

Consideration has been given to what type of grade control procedures would be effective for
successfully defining ore feed for the open pit operation that is proposed at Coffee Gold to supply
5.0 Mt/a to the heap leach facility.

Gold mineralization at Coffee Gold is located within a series of steeply dipping structures that cross-
cut all rock units on the property. A series of “mineralized” or “mineral” domains in each resource
area have been interpreted using a combination of surface mapping, geologic core (and reverse
circulation chips) logging, and the distribution of gold grades in drill hole sample data.
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These domains encompass rocks that exhibit geologic conditions with the potential to host gold
mineralization and, in most cases, contain elevated gold grades. Each deposit area comprises a
series of sub-parallel, often braided mineralized zones that coalesce and bifurcate along the general
strike-orientation of the mineral domain. The Coffee Gold deposits form relatively continuous, sub-
vertical zones of gold mineralization extending from the surface to depths (locally) of more than
200 m.

Given the orientation and distribution of the gold mineralization above defined gold COGs it may
prove difficult to define ore/waste boundaries with the typical blast pattern that is planned.
Conventional vertical blast hole drilling and sampling methods may miss many of the narrow,
strongly mineralized zones or be biased if drilled down a mineralized zone.

As such, to better define the location and grade of the narrow mineralized zones, angled RC drilling
is proposed. An angle RC grade control program (assumed to be undertaken by a drilling contractor)
would feature drilling rows or fences of angled drill holes oriented perpendicular to the strike of the
gold system. The spacing of the drill fences and holes along each fence should initially be designed
to intersect the mineralized zones in order to confidently be able to confirm the location of the ore
zones. The depth of the angle RC holes should be designed to test three 10-metre benches (e.g. 50°
inclined angle holes would need to be drilled approximately 60 m long).

An effective RC grade control program would need to be designed to achieve different coverage for
various locations within the various deposits. Over the life of the Project, it is estimated that
approximately 400,000 drill metres in total would be required.

Effective Date: January 6, 2016 16-53



,(T;.

KAMINAK GoLD CORP. DS Energy & Mining inc
N1 43-101 COFFEE GOLD TECHNICAL REPORT b 4

Table 16.20: Annual Drilling Requirements

Description Units Year

Y -1 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
Mine Production Rate, OP Waste Mined ‘000s t/year 15,125 17,601 28,036 30,800 35,163 35,015 33,828 34,730 29,715 5,349
Mine Production Rate, OP Ore Mined ‘000s t/year 3,579 4,923 6,563 4,463 4,356 4,647 5,232 5,056 6,230 1,308
Mine Production Rate, Total OP Material Mined ‘000s t/year 18,705 22,524 34,598 35,263 39,519 39,662 39,060 39,785 35,945 6,656
Crawler-Mounted, Rotary Tri-Cone, 229 mm Dia.
Ore Productivity required metres/year 96,445 134,252 178,989 121,714 118,794 126,730 142,704 137,883 169,924 35,662
Waste Productivity required metres/year 181,556 214,005 340,876 374,488 427,540 425,735 411,298 422,265 361,293 65,033
Drill Mechanical Avail: % 90% 90% 89% 88% 86% 85% 85% 85% 85% 85%
Drill Utilization: % 90% 90% 90% 90% 90% 90% 90% 90% 90% 90%
Operator Efficiency: % 85% 85% 85% 85% 85% 85% 85% 85% 85% 85%
Drill Fleet Required # 4 5 7 7 7 7 7 7 7 3
Crawler-Mounted, Rotary Tri-Cone, 79 mm Dia.
Ore Productivity required metres/year 6,304 7,066 9,420 6,406 6,252 6,670 7,511 7,257 8,943 1,877
Waste Productivity required metres/year 15,414 15,340 24,203 26,092 29,584 29,585 28,717 29,425 25,521 4,627
Drill Mechanical Avail: % 90% 90% 89% 88% 86% 85% 85% 85% 85% 85%
Drill Utilization: % 90% 90% 90% 90% 90% 90% 90% 90% 90% 90%
Operator Efficiency: % 85% 85% 85% 85% 85% 85% 85% 85% 85% 85%
Drill Fleet Required # 1 1 1 1 1 1 1 1 1 1

Source: JDS 2016
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16.2.9.3 Blasting

Based on the assumption that most explosive loading would be in dry blast holes, 85% ANFO is
planned to be used for blasting and a total of 15% emulsion to account for wet loading conditions. In
order to limit the use of emulsion and where possible in wet conditions (assumed to be limited given
climatic conditions at site), dewatering of the blast holes would be undertaken and/or bag liners
used. An explosives supplier is planned to be contracted to provide ANFO and blasting accessories.
The contractor would also supply the explosives plant and mixing equipment. The owner would
provide fuel oil, explosives magazines and delivery trucks. The owner’s personnel are assumed to
be responsible for loading and pattern tie-ins.

16.2.9.4 Loading

Primary loading is planned to be performed by diesel front shovels with a 15 m® bucket. A front-end
wheel loader with an 11.5 m® bucket and a 4.5 m> excavator would be used for secondary loading,
rehandle and shovel support.

The productivities of the excavators and wheel loader were calculated with respect to the selected
haul trucks and are summarized in Table 16.21.

Dig rates reflect the selective nature of the mining operation with respect to the narrow, steeply
dipping ore veins at Coffee Gold.
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Table 16.21: Loading Unit Productivity
Ore Waste

I i 3 11.5 m* 11.5 m*
o o Exli\ztor I‘_N heel Ex1ci\r:13;or Wheel

oader Loader
In-situ density t/m® 25 25 2.6 2.6
Swell factor Loose:bank 1.4 14 14 1.4
Loose material density t/ m? 1.8 1.8 1.9 1.9
Bucket size m® 15 11.5 15 11.5
Bucket fill factor % 95 90 95 90
Tonnes per bucket t 25.2 18.3 26.4 19.2
Size of truck to load t 144 144 144 144
Theoretical buckets to load # 5.8 7.9 5.5 7.6
Average loading cycle time sec 40 60 40 60
Average spot time between loads sec 30 30 30 30
First bucket time sec 10 10 10 10
Total time to load truck min 3.9 7.6 3.7 7.3
Theoretical avg. truck loads per day # 261 133 275 139
Truck load factor % 95 95 95 95
Loading productivity t/d 37,600 19,200 39,700 20,000
Loading productivity t/op hr 1,570 800 1,650 835

Source: JDS 2015

Operating hours for the loading fleet were estimated by the amount of material to be moved within a
specified period and the associated productivities. Fleet size was then calculated using total
operating hours for the period and the operating hours per unit within the period. Operating hours
and fleet size are shown in Table 16.22.

16.2.9.5

Primary haulage is planned to be done with 144 t payload haul trucks.

Hauling

In order to calculate required production haul truck hours, haulage profiles were calculated by bench
and period, for the various open pit deposits taking into account material destination and type.
Runge Talpac software was used to determine truck requirements and productivities. All hours were
then summarized by period for the determination of truck fleet size and truck additions.

The annual haul truck requirements are shown in Table 16.23.
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Table 16.22: Annual Loading Equipment Requirements
Description Units Year

Y 1 Y1 Y 2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
Mine Production Rate, OP Waste Mined ‘000s t/year 15,125 17,601 28,036 30,800 35,163 35,015 33,828 34,730 29,715 5,349
Mine Production Rate, Waste Rehandle ‘000s t/year 0 0 0 0 0 0 0 0 0 3,237
Mine Production Rate, Ore Mined from OP ‘000s t/year 3,579 4,923 6,563 4,463 4,356 4,647 5,232 5,056 6,230 1,308
Mine Production Rate, Ore Rehandle ‘000s t/year 4,385 6,314 5,098 6,692 6,714 6,439 6,056 6,300 5,368 5,063
Mine Production Rate, Total Material Moved ‘000s t/year 23,090 28,837 39,696 41,954 46,233 46,100 45,116 46,086 41,313 14,956
Diesel, 15 m® Front Shovel
Material Productivity required ‘000s t/year 8,429 9,443 9,322 9,933 11,065 10,850 10,813 10,431 9,298 6,122
Shovel Mechanical Avail: % 90 90 89 88 86 85 85 85 85 85
Shovel Utilization: % 96 96 96 96 96 96 96 96 96 96
Operator Efficiency: % 84 84 84 84 84 84 84 84 84 84
Shovel Fleet Required # 2 2 3 3 3 3 3 3 3 3
Diesel, 11.5 m® Wheel Loader
Material Productivity required ‘000s t/year 4,528 4,502 4,323 3,456 3,692 3,895 3,562 4,055 3,774 2,661
Loader Mechanical Avail: % 90 90 89 88 86 85 85 85 85 85
Loader Utilization: % 96 96 96 96 96 96 96 96 96 96
Operator Efficiency: % 84 84 84 84 84 84 84 84 84 84
Loader Fleet Required # 2 2 3 3 3 3 3 3 3 3
Diesel, 4.5 m* Excavator
Material Productivity required ‘000s t/year 1,238 949 2,172 1,786 1,964 1,867 1,990 2,625 2,096 600
Loader Mechanical Avail: % 90 90 89 88 86 85 85 85 85 85
Loader Utilization: % 96 96 96 96 96 96 96 96 96 96
Operator Efficiency: % 84 84 84 84 84 84 84 84 84 84
Loader Fleet Required # 1 2 2 2 2 2 2 2 2 2
Source: JDS 2015
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Table 16.23: Annual Haulage Equipment Requirements
Description Units Year

Y 1 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
Mine Production Rate, OP Waste Mined ‘000s t/year 15,125 17,601 28,036 30,800 35,163 35,015 33,828 34,730 29,715 5,349
Mine Production Rate, Waste Rehandle ‘000s t/year 0 0 0 0 0 0 0 0 0 3,237
Mine Production Rate, Ore Mined from OP ‘000s t/year 3,579 4,923 6,563 4,463 4,356 4,647 5,232 5,056 6,230 1,308
Mine Production Rate, Ore Rehandle ‘000s t/year 4,385 6,314 5,098 6,692 6,714 6,439 6,056 6,300 5,368 5,063
Mine Production Rate, Total Material Moved ‘000s t/year 23,090 28,837 39,696 41,954 46,233 46,100 45,116 46,086 41,313 14,956
144 t Haul Truck
Total Net Operating Hours NOH/year 39,646 57,006 89,565 74,623 79,725 89,418 95,460 104,264 94,267 32,781
Truck Mechanical Avail: % 90 90 89 88 86 85 85 85 85 85
Truck Utilization: % 96 96 96 96 96 96 96 96 96 96
Operator Efficiency: % 80 80 80 80 80 80 80 80 80 80
Truck Fleet Required # 10 12 18 16 15 20 18 20 19 10
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16.2.9.6 Ancillary and Support Equipment
The main function of the ancillary and support equipment functions are described below.

o Komatsu D275 track dozer: to be primarily used for shovel support and clean up, dump
maintenance, road construction, high-wall cleaning and other activities as needed;

o Komatsu WD500 wheel Dozer: to be used to support waste dump maintenance, drill pattern
cleanup, and shovel floor maintenance; and

o Komatsu GD825 grader: to be used primarily for road maintenance and pit and dump floor
maintenance, road construction.

The selected ancillary equipment is shown in Table 16.24.

Table 16.24: Planned Open Pit Mine Ancillary Equipment

Description Number
Komatsu D275 - class track dozer 5
Komatsu WD500 - class wheel dozer 2
Komatsu GD825 - class grader 3

Source: JDS 2015

16.2.9.7 Equipment Replacement Criteria

Equipment suppliers provided estimates for equipment life, and where information was lacking,
industry standards and JDS experience were used. The estimated useful equipment lives are shown
in Table 16.25.

Given the estimated 10-year life of the Coffee Gold open pits, a number of equipment replacements
are envisioned

Table 16.25: Equipment Life Cycle

Equipment Unit Operating Life (hours)
Major equipment

Blasthole drill (229 mm) 50,000
Blasthole drill (79 mm) 45,000
Diesel hydraulic front shovel 70,000
Front-end Wheel loader 49,000
Haul truck 70,000
Support equipment

Track dozer 40,000
Rubber tired dozer 56,000
Motor grader 56,000

Source: JDS 2015
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16.2.9.7.1 Schedule of Purchases

The schedule of equipment purchases (including replacement units) is shown in Table 16.26. The
years shown are the first year of use for each unit.

16.2.10 Mine Maintenance

The key elements provided by equipment maintenance are equipment safety, availability, reliability,
and operability.

The strategy for repair and maintenance of the open pit mobile equipment fleets for the project is
planned to be a balance of minimizing risk and cost to Kaminak. All maintenance on site will be
carried out with Kaminak personnel using the company’s own installations. Work on site would
consist of mainly preventative maintenance and major component exchange. Given the estimated
mine life, no major rebuilds are anticipated. However, should they be required it is anticipated that
they would be performed on site by contractors.
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Table 16.26: Planned Equipment Purchase Schedule

Y-1 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
Type
D50KS drills (152 — 229 mm) 4 1 2 2
DX800 drill (76 mm) 1
Komatsu HD1500-7 trucks (144 t) 10 2 6 2
Komatsu PC3000 shovels (15 m3) 2
Komatsu PC800 excavators (4.5 m3) 1 1
Komatsu WA900 wheel loaders (11.5 m3) 2 1
Komatsu D275 track dozers 4 1 3 2
Komatsu WD500 wheel dozers (4.2 m blade) 1 1
Komatsu GD825 graders 2 1

Source: JDS 2015
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16.2.11 Mine Services

16.2.11.1 Emissions Control

Dust monitoring will be conducted routinely during operations and effective dust suppression will be
essential during mine operation. The most likely areas of dust generation would be from road traffic
in the pit during excavation and blasting, ore placement and spreading on the heap leach pad, the
crushing facilities, waste rock and ore stockpiling activities.

16.2.12 Mine Personnel and Organization Structure

16.2.12.1 Basis

The work schedule assumes a 24-hour/day, 7-days/week and 365-days/year mining operation.
Operations and maintenance personnel will work two 12-hour shifts per day. Production,
maintenance and technical services personnel are planned to be on a 2-week in/2-week out rotation.

With the exception of the blasting crew, all hourly labour and supervisory personnel will rotate
between day and night shifts. Management and technical staff will work the day shift only, with the
exception of grade control technicians who share the same shift rotation as the production crews.

Equipment operator labour requirements are based on number of equipment units, operating
requirements and shift rotations. Maintenance labour requirements are based on the number of
equipment units to be maintained, estimates of mechanical availability, and estimates on the ratio of
maintenance labour requirements to the number of units for each open pit fleet type.

16.2.12.2 Personnel Activities

The mining operation will be headed by the Mine Manager, who will report to the General Manager.
Four mining departments are planned;

¢ Mine operations;

¢ Mine maintenance;

e Mining engineering, and
e Geology.

Under the direction of the mine superintendent, the mine operations department will be responsible
for the mining operation. This includes drilling, blasting, loading, and hauling of ore and waste, waste
rock storage facility operations, haul road construction and maintenance, and mine dewatering. Each
crew will be led by a mine shift foreman.

The mine maintenance department, responsible for maintaining all open pit mine mobile equipment,
will report to the mine maintenance superintendent. Maintenance crews are planned to work the
same shift schedule as the production crews. Each maintenance crew will be led by a maintenance
shift foreman. A mine operations and maintenance general foreman is planned. The engineering
department will be led by the chief engineer and will be responsible for providing short, medium and
long term mining plans.

The geology department under the chief geologist will be responsible for updating the resource
models, calculating ore resources and reserves, and undertake ore grade control.
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Staff and labour requirements over the LOM plan are summarized in Table 16.27.

Table 16.27: Annual Personnel Requirements

Description Y4 Y1 [ vy2 ] Y3 va|vs | ve| Y7 ]| Y8 Yo
Mine Operations

Drillers 17 22 27 27 27 27 27 27 27 9
Blasters 2 2 2 2 2 2 2 2 2 2
Blasting helpers 4
Bulk explosives truck drivers 2 2 2 2 2 2 2 2 2 2
Shovel/loader operators 16 20 25 24 24 24 24 24 24 15
Haul truck drivers 36 42 61 54 54 68 61 68 62 34
Track dozer operators 12 12 14 14 15 17 14 14 14 8
R.T. Dozer Operator 4 8 8 8 8 8 4
Grader operators 8 8 9 8 8 8 8 8 8 4
Water/ancillary truck drivers 2 3 3 3 3 3 3 2
Labourer/trainees 5 5 6 10 8 8 11 13 7 4
Subtotal Mine Operations 104 123 161 156 155 171 164 173 161 87
Total crew 26 31 41 39 39 43 41 44 41 22
Mine Maintenance

Heavy equipment mechanics 8 8 12 12 12 12 12 12 12 8
Welders/mechanics 8 8 12 12 12 12 12 12 12 8
Electricians/instruments 4 6 6 6 6 6 6 4
Lube/PM mechanics/light duty mech. 8 8 12 12 12 12 12 12 12 8
Tiremen 4 4 4 4 4 4 4 4
Labourers/trainees 3 5 5 5 5 5 6 6 4 5
Subtotal Mine Maintenance 35 39 51 50 51 51 52 52 50 37
Total/crew 9 10 13 13 13 13 13 13 13 10
Technical/Supervisory

Mine operations manager 1 1 1 1 1 1 1 1 1 1
Mine superintendent 1 1 1 1 1 1 1 1 1 1
Maintenance superintendent 1 1 1 1 1 1 1 1 1 1
Mine shift foremen 6 6 6 6 6 6 6 6 6 6
Maintenance planner 1 1 1 1 1 1 1 1 1 1
Maintenance shift foremen 4 4 4 4 4 4 4 4 4 4
Chief mining engineer 1 1 1 1 1 1 1 1 1 1
Senior mine engineer 1 1 1 1 1 1 1 1 1 1
Mine engineers 2 2 2 2 2 2 2 2 2 2
Ore control engineers 2 2 2 2 2 2 2 2 2 2
Mine technicians 1 2 2 2 2 2 2 2 2 -
Surveyors 2 2 2 2 2 2 2 2 2 2
Survey assistants 4 4 4 4 4 4 4 4 4 2
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Description Y-1 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
Mine clerk 1 1 1 1 1 1 1 1 1 1
Chief geologist 1 1 1 1 1 1 1 1 1 1
Mine geologists 2 2 2 2 2 2 2 2 2 1
Technicians/ore control 2 2 2 2 2 2 2 2 2 2
Subtotal Technical/Supervisory 33 34 34 34 34 34 34 34 34 29

Source: JDS 2015

16.2.12.3

Labour Build-up and Initial Training Schedule

Key operation’s personnel are envisioned to be recruited during the construction phase of the
Project. The management team, including managers, human resources, health and safety, would be
in place for construction. Staffing levels would then progressively increase during the construction

phase of the Project.
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17 Recovery Methods

17.1 Summary

This section describes the recovery methods used for the Kaminak Gold Project for the crushing,
heap leach and process facilities. Flowsheet development, operating parameters and design
criteria were based on results from metallurgical test work presented in Section 13. The gold
recovery process was designed on the basis of leaching 5.0 Mt of ore per year with an average
gold head grade of 1.45 g/t at an overall gold recovery of 86.3%.

The two-stage crushing plant will operate at a nominal 18,182 t/d throughput, 275 days per year.
During the coldest part of the year (January through March) crushing and heap leach pad loading
activities will be suspended. The process plant, located near to and down-gradient from the heap
leach facility HLF to minimize the pumping and pipeline requirements for pregnant and barren
solutions, will operate 365 days per year. The pregnant solution will flow to the plant at a nominal
rate of 455 m*h and a design flowrate of 600 m*/h. The plant is designed to process 5 t of carbon
per day using an absorption, desorption and refining process to extract gold from the pregnant
solution to produce the gold doré.

The gold ore processing facilities will include the following unit operations:
Crushing and Ore Handling

e Primary crusher: a vibrating grizzly screen and jaw crusher in open circuit producing a final
product Pgo of approximately 190 mm;

e Secondary crusher: a vibrating screen and cone crusher operating in reverse closed circuit
producing a final product Pgy of 50 mm, and;

o Heap placement: crushed ore stacked to a 3,000 t - capacity stockpile, reclaimed by a
front-end loader and hauled to the heap leach pad by 144 t trucks.

Heap Leach Pad
o Crushed ore stacking and spreading by dozers
e Ore leaching; and
e Barren and pregnant solution delivery and recovery piping systems.
ADR Plant
e Carbon-in- Column (CIC) Adsorption: adsorption of solution gold onto carbon particles.

e Desorption: acid wash of carbon to remove inorganic foulants, elution of carbon to produce
a gold-rich solution, and thermal regeneration of carbon to remove organic foulants, carbon
stripping to recover gold into solution.

e Gold refining: gold electrowinning (sludge production), filtration, drying, mercury retorting,
and smelting to produce gold doré.
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A process flowsheet, crushing plant layout and process plant layout are presented in Figures 17.1,
17.2 and 17.3.
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Figure 17.1: Process Flowsheet
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Figure 17.2: Crushing Plant Layout
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Figure 17.3: Process Plant Layout
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17.2 Process Design Criteria

The process design criteria and mass balance detail the annual ore production, major flows, and
plant availability. Several considerations to mitigate the Yukon climate, especially with respect to
the severe winter conditions, have been included in the general design criteria:

Pregnant solution will be heated as required to maintain a minimum discharge temperature
at the heap leach pad of 6°C;

The drip emitter lines will be buried in the winter to provide a degree of insulation;
Barren and pregnant solution—feed pipelines will be buried a minimum depth of 1.5 m;

Dedicated standby generators will be installed for backup power supply to the barren
solution pumps;

The crushing and process plant buildings will be pre-engineered steel structures with
insulated steel roofs and walls.

The key process design criteria are summarized in the Table 17.1.
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Table 17.1: Process Design Criteria

General Unit Value
Annual Treatment Rate tly 5,000,000
Crushing Plant Operation dly 275
Crushing Plant Operation t/d 18,182
Crushing Plant Operation h/d 18
Design Rate Crushing Plant Operation t/h 1,010
Heap Loading and Spreading Method - Truck and dozer
Heap Loading Operation dly 275
Heap Loading Operation t/d 18,182
Heap Loading Operation h/d 18
Design Rate Heap Loading Operation t/h 1,010
Average LOM Feed Grade g/tAu 1.45
Overall Ultimate LOM Recovery % 86.3

Ore Characteristics

Specific Gravity (Average) t/m® 2.52

Dry Crushed HL feed Bulk Density t/m® 1.6
Run-of-Mine Moisture % 4

Bond Crusher Work Index (Oxides) kWhit (Latte) 11.5
Abrasion Index (Oxide) g (Supremo) 0.078
Crushing

Days per Week d 7

Days per Year d 275
Shifts per Day shifts 2

Shift Length h 12
Crusher Availability % 75
Hours per Day h 18
Primary Crusher Feed

Type Apron Feeder
Size mm 1,800 x 11,200
Motor kW 90
Type Vibrating Grizzly Screen
Size mm 3,900 x 2,100
Motor kW 2 x11
Primary Crusher

Type Jaw
Size mm 1,300 x 1,500
Closed Side Setting mm 165
Motor kW 220
Product Size, 80 % Passing mm 190

Effective Date: January 6, 2016
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General Unit Value

Secondary Screen Feed Conveyor

Type Belt (Covered)
Width mm 1,800

Motor kW 80
Secondary Crusher Screen

Type Vibrating, Single Deck
Size mm 3,000 x 6,000
Screen Deck Aperture mm 65

Motor kW 2x30
Secondary Crusher Feed Conveyor

Type Belt (Covered)
Width mm 1,200

Motor kW 60
Secondary Crusher

Type Standard Cone Crusher
Size CHB890 or equivalent
Motor kW 750

Closed Side Setting mm 46
Stockpile Feed Conveyor

Type Belt (Covered)
Width mm 1,400

Motor kW 37
Stockpile

Feed Size, 80 % Passing mm 50
Stockpile Capacity, Live t 3,000

Leach Pad (Mines Group)

47,000,000 (nominal)

Ultimate Design mt - -
61,500,000 (with expansion)
- 1.3 (static)
Slope Stability, factor of safety -
1.0 pseudo-static
Ultimate Height m 80
Lift Height m 10 (nominal)
Heap Slope, Overall h:v 2.5:1
Leach Cycle, Primary d 40
Solution Application Rate I/hr/m? 10
Solution Flow Rate m*/h 455 (nominal)/600 (maximum)
Area Under Leach m? 45,500
Ponds and Diversion Channels for Heap
?gg_lgp Zt4cirhnr1 event for peak flow rate, mm 79
2Df_sh|?r|;;|tgrm event for pond storage, mm 280
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General Unit Value

Heap drainage m® 32,760

Freeboard in ponds mm 500

Pregnant Solution - Piping system — Gravity to Process Plant

Tank Dimensions mxm 12x12

Pumping

Number of Units Installed 2

Number of Units Operating 1

Type Krebs millMAX-e™ Mode_l 10x8-21.3 HH
MMC or equiv.

Motor kW 45

Barren Solution

Tank Dimensions mXxm 12x12

Pumping

Number of Units Installed 4 (6 future)

Number of Units Operating 2 (3 future)

Type Krebs miIIM,?\\AX“—AegM Mode_l 8x6-27.5 HH

or equiv.
Motor kW 298
Capacity per Pump m®h 600

Barren Solution Heating

Type

Boiler (designed with 50% excess capacity)

Months

November through March

°C above Pregnant.

Temperature Heating Temperature 8
Minimum Discharge Temperature at o

HLF C 6
Carbon-in-Columns

Quantity per Train - 6
Number of Trains - 1
Tank Dimension mxm 3.2x3.2
Power - Pumps kW 21
Capacity m*/h 455 nominal, 600 design
Carbon Acid Wash

Power - Pumps kW 8
Carbon Capacity mt 5
Dilute Acid Tank Capacity bV 3
Dilute Acid Tank Dimensions mxm 3.5x3.5
Carbon Stripping (Elution)

Power - Pumps kW 6
Carbon Capacity mt 5
Barren Strip Tank Capacity bV 4
Barren Strip Tank Dimensions mxm 4.0x4.0
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17-9



‘(/ﬂ\"

KAMINAK GOLD CORP. 105 Energy & Wininginc.
NI 43-101 COFFEE GOLD TECHNICAL REPORT b ' 4
General Unit Value

Heat Skid — Strip Solution Heating

Power kW 15

Diesel Fuel Consumption I/h 12

Electrowinning Cells

Number of Cells - 2
Power kW 15
Capacity m? 3.54
Regeneration Furnace

Capacity t 5
Power kW 15
Fuel Consumption I’h 5.7
Capacity and Dimensions t (mm x mm x mm) 5 (11,500 x 2,500 x 2,500)
Drying Oven/Mercury Retort

Power kW 35
Doré Furnace

Type - Induction
Power kW 125

Source: JDS 2015, All equipment sizes and power requirements are approximate

17.3 Process Description

17.3.1 Primary Crushing

Run-of-mine ore (ROM) will be trucked from the open pits and dumped directly into a primary feed
hopper. Primary crusher feed will be drawn from the feed hopper by an apron feeder discharging
onto a vibrating grizzly screen. The grizzly screen oversize will feed the primary jaw crusher. The
grizzly undersize and jaw crusher product are to be transported to the secondary screen by a
secondary screen feed conveyor, which is equipped with a metal detector and magnet.

The crushing plant will operate 275 days per year. If the crushing plant is down, the mine haul
trucks will dump onto the ROM stockpile. A FEL will be used to reclaim the ROM material and
deliver the material to the dump pocket. The ROM stockpile will also be used to feed the crusher if
the mining operations are suspended.

17.3.2 Secondary Crushing and Screening

Ore from the secondary screen feed conveyor will be transported to the secondary vibrating
screen. Screen undersize material (final product with a Pgy of 50 mm) will be conveyed to the
3,000 t heap leach feed stockpile. Lime will be added to the stockpile feed conveyor from the 200 t
lime silo by screw conveyor for pH control at a rate of 1.5 kg/t. Screen oversize material will be
conveyed to the secondary cone crusher. The secondary cone crusher discharge and jaw crusher
product combine on the secondary screen feed conveyor back to the secondary screen.
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17.3.3 Crushed Heap Leach Feed Stockpile

The crushing plant product, with a final crushed ore Pg, of 50 mm, will be reclaimed and loaded at a
nominal rate of 18,182 t/d by a front-end loader and transported to the heap leach pad by a fleet of
144 t haul trucks. The haul trucks will be of the same type as those used for the mining operation,
and will be fully integrated into the mining operation in order to optimize operating efficiencies.

When leach pad loading operations are suspended during January, February and March, the
crushing plant will be shut down.

17.3.4 Heap Leach Facility

Kaminak engaged The MINES Group (MINES) to develop Feasibility Study-level plans for a heap
leach facility (HLF), including the supporting geotechnical, seismicity, hydrogeological, and water
balance analyses. Additionally, Geo-Logic Associates (GLA) was engaged to provide geotechnical
testing of fresh and leached ore samples, and perform thermal modeling of the heap. The MINES
work, summarized below, is drawn from the MINES Group report entitled: “Feasibility Design
Report for Coffee Heap Leach Facility, Yukon Territory, Canada, January 2016”. GLA’s
geotechnical testing and modeling is summarized within the full report and associated documents
are attached as appendices in the MINES report.

The HLF is designed to allow crushed ore stacking to a maximum height of approximately 80 m
(measured vertically over the liner system), which results in a design capacity of 47 Mt. There is
the opportunity to expand the pad to at least 61.5 Mt. The HLF comprises the following:

e Conventional, multi-lift (nominally 10 m per lift), free-draining heap over a gently sloping
heap leach pad (HLP) along the axis of the ridgeline west of the ADR plant as shown in
Figure 17 .4;

e The leach pad will be graded and constructed in a nominally balanced cut-and-fill manner
using locally borrowed (within the heap boundary) rock for structural fill, supplemented as
needed by mine waste including waste rock and, if available, thaw-stable soil for lining the
pad subgrade before placement of the liner system.;

e Permanent and interim perimeter diversion channels and berms to manage surface water
flows;

o Perimeter access and ore haulage roads;
e Leach pad liner system will be constructed in the steps described below:
0 Graded subgrade to provide a non-puncturing surface for the geosynthetic liner;
0 Leak detection using horizontal wick drains to operate as large-scale lysimeters;
0 Reinforced geosynthetic clay liner (GCL);
o]

Primary geomembrane liner, 2.0 mm thick linear low density polyethylene (LLDPE),
bottom side aggressively textured, and

o Overliner gravel (crushed ore), 500 mm thick, with drainage pipes, to protect the
liner from ripping during initial ore stacking and to minimize the hydraulic head
directly over the geomembrane;
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e Gravity drainage from the leach pad to the pregnant tank at the ADR plant or (in the case of
an upset) the events ponds in double-contained and buried pipes;

o Raincoats placed over portions of the heap starting in Year 3 to reduce the volume of
precipitation entering the process circuit and to increase heat retention in the winter; and

o Conventional external ponds for events and clean water storage from precipitation run-off.
There will be three events ponds and one rainwater pond. The primary determiner to the
required storage volume is leach pad area, and thus as the pad is expanded in stages (1
through 4) the pond capacity requirements increase. Thus, the four ponds will be built in
different years as listed in Table 17.2. Events ponds EP-1S and EP-1N will have three
synthetic liner layers: a double HDPE geomembrane, separated by a leak detection and
collection layer, and underlain by a GCL. Events pond EP-2 and the rainwater pond will be
lined with two geosynthetic liners: an HDPE liner over a GCL. The difference in liner
systems between the various ponds is due to the differences in solution chemistry (the
rainwater pond receives only clean water and EP-2 is designed for the PMP event, which
would be highly diluted solution), and frequency and duration of storage (EP-2 may never
be used and then only for a very short period).
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Figure 17.4: Site Heap Leach Facility and Plant Layout
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Event ponds are sized to contain the following cumulative volume: (a) all contact water produced
by a PMP event; (b) full heap drainage during a power outage or pump failure; (c) seasonal water
accumulation assuming a wet cycle. The PMP storage volume is sufficient to contain the runoff
from multiple back-to-back 200-year precipitation events and may be compared to a 10,000 year
event. Full heap drainage has been estimated by applying the full operating pregnant flow rate of
455 m®hr for a 72-hr period without attenuation. If power or pumping capacity is lost and the
irrigation flow ceases, the rate of flow out of the heap will begin to decline rapidly and will approach
negligible rates within a few days..

The pond sizes, design criteria and year to be placed in service are summarized in Table 17.2.

Table 17.2: Event Pond Design Criteria and Containment Capacities

Pond Design Criteria Actual Capacity to | Actual Capacity to Year Placed in

(m%’ Free Board (m®) Pond Crest (m®) Service
EP-1N ) 112,349 122,184 Year -1

191 360

EP-1S 89,777 97,810 Year -1
EP-2 210,000 222,874 240,468 Year 6
Raincoat 47,000 51,925 57,074 Year 3
Note:

1" The events ponds capacities include seasonal water accumulation, full heap drainage, the 24-hour PMP storm
event, and seasonal solution accumulation.

2. Combined containment capacity required through year 6.
Source: Mines Group 2016

The heap leach pad will be constructed in stages over several years and Table 17.3 summarizes
the size and year of construction for each stage. The ultimate heap leach pad will accommodate 47
Mt and will be constructed in four stages, with the first stage constructed in Years -2 and -1 and
sized for a minimum capacity of 6 Mt of ore. Subsequent stages will each be constructed with 18
months to three years of ore capacity. Ore will be truck and dozer stacked in 10 m lifts to a total
average height of about 50 m and a maximum of 80 m (measured vertically over the liner system).
Stage 1 is sized for an ore depth of 30 m to create a sufficiently large thermal mass to allow winter
irrigation. Each pad stage will be separated from the adjacent stage by a ditch or berm and
drainage pipe, providing hydraulic (solution) isolation between stages. In addition, cells will be
created within each stage by constructing a drainage ditch or berm with a drainage pipe every
100 m. The berms and ditches will allow high-resolution tracking of solution chemistry (especially
gold tenor) and will aid in progressive closure by allowing rinsing of the older portions of the heap
beginning by Year 4.
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Table 17.3: Summary of Stages of Leach Pad Construction

Elevation of Stage Area Cumulative Pad Cumulative Year for
Stage Crest of Heap 2 2 . .
" (m®) Area (m°) Capacity (Mt) Construction
(masl)
1270 271,289 271,289 7.2 -1
1300 226,827 498,116 19.2 1
1340 256,281 754,397 39.4 3
4 1350 (Final) 64,653 819,050 47.3 7

Source: Mines Group 2016
* Elevation when next stage needs to be constructed (stacking will continue on previous stage)

A Komatsu D2750-class dozer will be used to spread and construct the lifts of ore on the heap.
The toe of each lift will be set back from the crest of the lower lift nominally 10 m to create an
overall slope of 2.5H: 1V. The benches provide heap slope stability, protect the liner system from
damage due to sloughing, and provide access to the heap for operators. The overall slope of 2.5H :
1V was also selected to facilitate closure.

17.3.4.1 Heap Leach Liner System

The leach pad liner system was designed to collect process and rinse solutions and protect surface
and groundwater quality through the operating life and active closure of the heap. The system
consists of two layers of synthetic liners with leak detection below and a hydraulic head control or
drainage layer on top of the liners. Each component is discussed below, from the bottom up.

Graded subgrade

The subgrade will be constructed using competent, thaw stable rock borrowed from within the HLP
area, supplemented with mine waste rock or thaw-stable soi from mine pre-stripping I. Because the
bottom liner is a heavily reinforced GCL, and GCLs are self-sealing and provide excellent
protection for geomembranes, the system will be very tolerant of subgrade conditions.
Nevertheless, finer material from the rock or thaw-stable soil will be used in the top lift of fill, and as
a thin plating layer for areas of exposed rock cut, to create a smooth, non-puncturing surface.

Leak detection system

Leak detection will be accomplished by three separate systems: monitoring wells installed away
from the pad; unsaturated or vadose zone monitoring under the leach pad using an adaptation of
lysimeter technology; and electrical leak location surveys performed after construction of each
stage of the leach pad.

Vadose zone monitoring: In the upper zone of the fill and in the subgrade of exposed cut,
horizontal wick drains will be installed under each collection ditch or berm to operate as large-scale
lysimeters. The collection ditches and berms create cells within each stage of the leach pad to
allow solution control during operations and rinsing, and these will be spaced every 100 m.
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These locations were selected for the wick drains as these are where solution will be concentrated.
This represents a considerable level of protection above industry standards.

Electrical leak location (ELL) surveys: This is an adaptation of geophysical methods to liner
systems, and uses electrical resistance to locate holes by finding areas of low resistance or high
conductivity. ELL surveys have been used for over 20 years but are relatively new to mining
applications. These surveys dramatically reduce the likelihood of having holes post-construction
and reduce the size for any holes which may be left behind. Several authors have postulated that
75% of all geomembrane damage and nearly all of the significant damage (holes large enough to
allow leakage of any environmental consequence) happens during placement of the overliner layer.
Thus, the net result of using ELL surveys is a 10- to 100-fold reduction in risk of consequential
leakage. Thus, by using ELL surveys it is possible to come as close to a perfect or “leak free” liner
as the best available/applicable technology (BAT) allows. ELL surveys can be done over bare
liner, filled ponds, and over the top of the overliner. For Coffee, the plan is to do the surveys only
on the leach pad after the overliner is placed, which is the most critical stage.

Reinforced geosynthetic clay liner (GCL)

The synthetic liner system consists of two components: a geomembrane liner over, and in direct
contact with, a low permeability soil liner. The Coffee area does not contain clay or clay-like
sources, and thus a GCL liner was selected. GCLs offer some significant advantages over
compacted clay liners (CCLs), and they are often used as system upgrades even with local clay
sources are available. The principal advantages can be summarized as follows;

¢ GCLs are manufactured products with tight production tolerances and robust quality control
procedures, which results in products that are more reliable than field-constructed systems;

e The bentonite used in GCLs has a permeability several orders of magnitude lower than
CCLs;

e The bentonite is layered between geotextile fabrics so that the geotextiles provide
significant additional puncture protection for the geomembrane. They also provide
confinement for the bentonite (any soil liner's permeability decreases with better
confinement);

e GCLs are not subject to construction defects common for CCLs such as inhomogeneity,
cracking, and inclusion of high permeability materials such as stones and roots;

o The quality of contact between the geomembrane and low permeability soil layer directly
affects the leakage through any defects, and geomembrane/GCL contacts are better than
most geomembrane/CCL contacts; and,

e GCLs are more resistant than CCLs to the effects of cyclic freeze-thaw and wetting-drying.

The Coffee design uses the thickest and the most heavily reinforced GCL on the market. This
produces an installed product that is most likely to be defect free; that is, the installation process is
where most of the damage occurs, and the reinforced products tolerate installation stresses best.
The reinforcement also makes the heap more stable by increasing the shear strength of the
geomembrane/GCL system. The selected product (CETCO DN or DN9) also has the highest
swell factor of any of the GCLs on the market, which improves its as-installed performance
significantly.
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Primary geomembrane liner

The selected geomembrane is a 2.0 mm thick linear low density polyethylene (LLDPE) with the
bottom side aggressively textured. The texturing is to provide a close bond between the
geomembrane and GCL.

The two most common materials used for leach pad liners, as well as liners for a wide range of
other industrial containment systems, are high density polyethylene (HDPE) and LLDPE. HDPE
has been in use since the 1970s and has been the dominate liner material for most applications,
including heap leach pads, since the 1980s. It is a highly reliable material with a good performance
history. However, HDPE is stiffer, less puncture resistant and produces lower interface shear
strengths than LLDPE. Stiffer materials present installation and performance problems at very low
temperatures. Puncture resistance is the most critical parameter for a leach pad liner, and shear
strength is important for heap slope stability.

For heaps of maximum ore depth of up to about 120 m, the industry standard liner is 1.5 mm thick
HDPE. For Coffee, a 2.0 mm thick liner has been selected to provide additional robustness. To
have consequential leakage through a liner the system must first have defects, and the risk of
defects occurring is related to the puncture resistance of the liner. This is, in turn, related to the
liner thickness and the resin type. Increasing the thickness improves puncture resistance in a way
that is greater than proportional. The geomembrane specification also calls for tighter tolerance on
the quality of the resin than industry standards, and tighter control of the as-manufactured liner
thickness. Industry norms and the standard specifications issued by industry organizations allow
the thickness to vary by plus or minus 10%. However, current technology allows closer tolerances
and the Coffee specifications will require that (a) the minimum thickness of any roll of
geomembrane to be not thinner than minus 5% of nominal, and (b) the average of all rolls to be at
least the nominal (i.e. minus zero percent). This increases the possible minimum average
thickness from an industry standard of 1.50 minus 10%, or 1.35 mm, to 2.00 mm, or an increase of
48%. Puncturing is related to thickness in a greater than proportional manner, and increasing
thickness by 48% probably reduces puncturing by about 70% (this is a generalization, as the
precise increase depends on a wide variety of factors including the specific geometry of each stone
in contact with the liner).

LLDPE has been in common use for leach pad liners for about 20 years, though it is not the most
common liner for the simple reasons that it is more expensive and less available. It is, in other
words, a premium product. For the Coffee installation, the singular disadvantages of LLDPE is
that is has a lower resistance to prolonged and direct exposure to sunlight. However, its resistance
is on the order of years and no leach pad liner material should be uncovered and exposed for
longer than a few months (the summer construction season).

Overliner gravel (crushed ore) and drainage pipe

The overliner system serves two purposes: protecting the geomembrane liner from damage during
ore stacking and operations, and to drain process and rinse waters out of the system in a manner
that minimizes hydraulic head over the liner.
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To design the overliner system for puncture protection, a series of laboratory tests were performed
to verify that the liner and the selected gravel are compatible under the expected loads. The depth
of ore over the liner will average less than 50 m, and the maximum will typically be 60 m with a
small area receiving 80 m of ore near the end of the operational life. The laboratory tested the
coarsest samples of durable ore from the metallurgical testing program of both Supremo and Latte.
These had been crushed by the metallurgical laboratory to a Pgy of 50 mm. For the puncture
testing they were further screened to a Pqgy of 39 mm then tested in contact with the selected
geomembrane (2.0 mm LLDPE). The subgrade for the puncture test was a GCL over an open
graded minus 20 mm gravel, which is more aggressive than the actual conditions for construction.

17.3.4.2 Heap Leach Siting Trade-Off Study

At the beginning of the FS a trade-off analysis considering three sites for the leach pad was
performed:

e The original impounding valley leach pad (VLP) used for the July 2014 PEA (hereinafter
called the KP VLP);

e A newly-considered, non-impounding VLP (called Valley C) located in the valley west of
and adjacent to the KP VLP site. A free draining configuration was selected as there is
ample room for conventional ponds at this location, and external ponds are considered to
be safer and lower risk than internal ponds (Breitenbach and Smith 2012). External ponds
cost less to construct than internal ponds and require less waste rock (Smith and Parra
2014); and

e A conventional, free-draining flat pad located on the ridgeline to the west of the Latte pit. In
the trade-off analysis, two separate pads were considered (called Pad A and Pad B) to
accommodate the entire ore reserve considered in the Feasibility Study. Once the rest of
the facilities were sited these two were merged into a single, larger pad (called the
Ridgetop Pad).

The trade-off study concluded that the optimum site for and style of leach pad will be a
conventional, non-impounding pad with a free-draining heap located on the ridge-top to the west of
the ADR plant. This location and configuration provides the lowest initial capital cost, the lowest life
of mine total capital cost, and the lowest risk. The ridge-top option reduces initial and LOM capital
costs by $52 M and $26 M, respectively, as compared to the KP VLP option. The ridge-top option
also reduces the construction schedule by one year because of the reduction in earth works and
the elimination of a need for early waste rock to build a dam, which also affects the mine pre-
stripping schedule and costs. Conventional free-draining heaps are also lower risk than
impounding valley fill facilities that have steep construction slopes, the impoundment of significant
quantities of process solutions behind a large dam, the potential for large stresses and the resulting
large deformations in the liner system as the ore settles down slope against the fixed liner system,
and the problems which can arise when liners leak (Breitenbach and Smith 2012). Therefore the
selected leach pad configuration was a conventional, flat leach pad with a free-draining heap.
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17.3.4.3 Raincoat Technology

For the initial years of operation, Years -1 to Year 3, and based on the synthetic climate model for
precipitation developed by Lorax, it is anticipated that the heap leach facility has a neutral or slight
negative (water shortage) water balance. As the leach pad increases in size, the amount of
precipitation entering the system increases. Beginning at the end of Year 3 the water balance
would become surplus (more water collected than used). To avoid a chronic surplus of water and
the associated need to treat for discharge, temporary exposed geomembrane (EGC) covers or
raincoats will be used over the heap. Raincoats divert meteorological water from the process circuit
to a pond for storage for later use as make-up water or to be released from the site as non-contact
water (Breitenbach and Smith 2007).

For the purposes of this study, the material used for cost estimating was 1.0 mm thick HDPE
geomembrane. A conservative allowance for annual replacement of 25% of the installed area was
used for cost estimating.

Raincoats provide the following operational advantages over other water management techniques:

e Minimize dilution of the pregnant solution, the flow volume to the ADR plant, and reagent
consumption;

o Reduce the required capacity of the events ponds by reducing the area of the heap
exposed to storm events, which reduces the likelihood of an unwanted environmental
discharge and the volume of such a discharge should it occur;

o Reduce the required backup pump and application pipeline system capacity for
recirculation of excess flows back to the heap surface as make-up water (i.e. rainwater is
stored for use as make-up water in a pond adjacent to the heap);

o Reduce, avoid or postpone the cost and risk of treatment and release of surplus waters;
and

e Protect weak ore from degradation and reduce fines migration within the heap due to peak
flows, along with the corresponding loss of permeability. Most of the Coffee ore is highly
resistant to degradation and thus this may not be a factor for the Coffee heap.

In addition, experience at pilot and demonstration plants for nickel and copper heap leaching have
shown that using raincoats can increase the temperature of the ore and solution. This has been
confirmed by site-specific thermodynamic modelling for Coffee Gold, and the increased ore and
pregnant solution temperature in the critical winter season is about 4°C.

17.3.4.4 Cold Weather Considerations

Heap leaching in cold climates requires special considerations to prevent freezing of the heap and
the leach solution. Factors that impact the solution and in-heap ore temperatures include ambient
temperature at the time of ore stacking, covering or burial of drip irrigation lines, use of heap covers
such as raincoat or thermal covers, the temperature of the barren solution as applied to the heap,
and the thermal mass of the heap (tonnes under leach, width and depth of heap). Thermodynamic
modelling was performed in two stages to simulate expected ore and solution temperatures under
different operating strategies. The first stage was used to determine the general sensitivity of the
operating temperatures to a range of operating criteria, and the second stage of modelling to
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optimize the specific design parameters. Mean monthly temperatures at the site ranged from a low
of -22.5°C to a high of 13.6°C, while in-situ ore temperatures (in the mine) range from around zero
to about -1.5°C.

The thermodynamic computer model used for Coffee Gold was originally developed by Geo-Logic
Associates to simulate changes of in-heap ore temperatures over time for a demonstration copper
sulphide heap (Schrauf et al., 2014). The model was shown to closely match measured
temperature profiles in the heap over a 30 month period, and the model accurately simulated the
impact of adding heat to the system and the placement of a geomembrane thermal cover over the
heap.

The key difference between the Coffee Gold model and the original model was that the original
modeling considered exothermic heat input from sulfide oxidation, which does not occur during
cyanide leaching. There is a small tonnage of ore (approximately 1 — 2% of the total HLF) from the
Kona pit that contains sufficient sulfide minerals to generate additional heat in the heap during
oxidation, but this was not accounted for due to the small volume of sulphide-bearing ore, and
because the ore will be encapsulated in an isolated cell to improve closure performance of the
heap. The results of this modeling are discussed in this section and presented in more detail in the
report entitled “Thermodynamic Modeling of Proposed Heap Leach, Coffee Gold Project” prepared
by Geo-Logic Associates, August, 2015, which is included as Appendix D of The MINES Group
2016 design report (MINES 2016). The Coffee Gold thermal model used the following key input
variables:

e Meteorological data (ambient air temperature, wind speed, solar radiation, ratio of
measured vs potential maximum solar radiation, and relative humidity) specified time step
used in the model (the model used two week time steps);

e Surface cover characteristics (solar absorptivity and thermal resistivity) of either exposed
ore or the cover material was specified for each time step. Cover materials of both ore and
geomembranes were considered in the model;

o Ore properties (heat capacity, lift thickness, lift area, and ore temperature when stacked)
for each ore lift; and

e Solution properties (flow rate, heating of barren solution, total dissolved solids) specified for
each time step.

Several inherently conservative assumptions were used in the model, which suggests that the
forecast operating temperatures may be lower than will actually be realized. This matches the
experience at Fort Knox (Alaska) and Veladero (Argentine Andes) in that both of these sites have
similar climatic conditions to Coffee and those heaps are operating at warmer temperatures than
the modelling forecasts for Coffee. The assumptions and simplifications included:

e The temperature of the ore stacked on the heap equals the average daily ambient
temperature. This is conservative because stacking will generally not occur during the
coldest hours of the day, operators can elect to not stack ore during the coldest days if
solution temperatures are lower than desired, and the model ignored the solar heat gained
by the ore during handling;

o The on-site weather station data suggests that during the critical winter months the site is
slightly warmer than the data used for the thermodynamic modelling;
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o Waste heat from the electrical generation plants will be available from April 1 to December
31 of each year. In the winter the power demand will be much lower since the crushing
circuit will not be operational and most of the available waste heat will be dedicated to
heating buildings. It was estimated that from April 1 to December 31, 4 to 6°C of heating
(before considering line losses) can be applied to the barren solution using power plant
fugitive heat. This was ignored in the thermodynamic modelling; and,

¢ The exothermic acid-base reactions and sulphide oxidation were ignored in the model.

The modelling results were used to develop design and operational criteria. They indicated that a
combination of seasonal ore stacking, drip line burial and heating of the leach solution will be
required to maintain solution temperatures above freezing during the initial years of stacking. As
the size of the heap increases and thermal covers are added in Year 3, solution heating will no
longer be necessary at average annual temperature profiles. The following key design parameters
were determined from the thermal modelling:

e Drip lines will be buried (or covered with a layer of crushed ore) at least 1 m deep during
the period November through March each year;

o Based on experienced at other sites, and especially the recommendations from personnel
at Veladero, a spare irrigation area equal to about 100% of the primary irrigation area will
be provided in every winter starting in November of Year 1 (sufficient room cannot be
provided in Year -1 because of the limited area of the Stage 1 pad and the trade-off
between area and ore depth). This will allow irrigation to continue even in the event that the
primary irrigation network freezes;

o Ore crushing and stacking will occur for 275 days per year, from April to December only;

e Solution heating November through March of each year,-1 to Year 3, by increasing the
barren solution temperature by 8°C above the pregnant solution temperature, to provide a
6°C increase at the drip lines after heat loss in the piping; and

e Beginning in Year 3, raincoats will be used during the spring snowmelt and summer rainy
seasons to reduce the meteoric water entering the process circuit. Modelling of the Coffee
heap as well as the prior modelling and operational experience at other operations
determined that geomembrane covers also act as thermal insulators. In the specific case of
Coffee they increase the pregnant solution temperatures by about 4°C in the winter.
Therefore, it was decided to leave the raincoats in place in the winter to take advantage of
this benefit, beginning in Year 3.

Figure 17.5 shows the modelled pregnant solution temperature by month for the first 54 months of
operations. This modelling period was selected because it takes the heap through leaching and
into rinsing of the first two stages of the pad, and it shows warming temperatures at the end of the
modelling period. Further, Year 3 (about day 1,000 on the figure) is when raincoats will start to be
used. Importantly, by this time the thermal mass of the heap is significant and the resulting internal
heap temperatures less directly affected by ambient conditions.
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Figure 17.5: Forecast Pregnant Solution Temperatures through Year 3
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In parallel with the thermodynamic modelling, an industry practices study was also completed
(Sinha and Smith, 2015). This study found that there are or have been about 70 heap leach
operations in artic and subarctic climates. The authors used data from 28 of these projects to
compile operating statistics for some 210 Mt per annum (Mt/a) of heap leach production, with
leaching rates ranging from under 1 Mt/a to 30 Mt/a. Of the sites surveyed, the coldest months
averaged —18°C and ranged from —6°C to —31°C; the length of the cold season ranged from four to
ten months. Conventional leach pads are used at the majority of sites (57%). Dynamic heaps
(on/off leach pads) and impounding VLP are used by 28% and 18% of the sites, respectively (the
total exceeds 100% because one site used both conventional dynamic heaps). Table 17.4
summarizes the statistics from the mines studied.
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Table 17.4: Summary of Cold-Climate Heap Leach Operations

Description Number of Operations Percentage OI/:OtaI Number
tThoeta;ItLr}g;nber of operations included in 28 100
Heap leach pad type:

Conventional pad (*) 16 57
Dynamic heap (on/off pad) 8 28
Impounding valley leach pad 5 18
Metal mined:

Gold 24 86
Copper 3 11
Nickel 4
Year-round stacking 12 43
Year-round irrigation 16 57

* One mine in the study uses both conventional and dynamic pads, hence it is included in both categories.
Source: Mines Group 2016

Key findings from this study, which influenced the design of the Coffee Gold HLP, can be
summarized as:

Winter ore stacking strongly affects the operating temperatures and most sites elect to not
stack in the coldest months;

Operational problems during the first one or two winters after commissioning are relatively
common, suggesting that additional measures should be implemented such as having a
larger thermal mass and a heat plant;

Many sites with similar winter temperatures have operated successfully with solution
heating only from waste electrical generation heat;

Exposed ponds can freeze in the winter and special provisions are required to protect liners
and avoid water shortages during stepped-up demand when ore stacking resumes in
spring;

Average temperature-based planning (which is generally the case) can require operational
adjustments such as additional solution heating, deeper dripper burial, and a shorter
stacking season, to accommodate colder-than-average winters;

Although there are successful impounding VLPs and dynamic heaps in cold climates, the
industry seems to prefer non VLPs (85% of surveyed installations). This may be partly for
economic reasons as conventional pads are less expensive than VLPs (Smith and Parra,
2014), and party due to the increased risk of liner leakage and compliance issues inherent
with in-heap solution storage (Breitenbach and Smith, 2012);
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e For year-round irrigation, insulating and heat tracing or burying all piping including drip lines
may be necessary. Providing spare irrigation area(s) for the coldest sites in case primary
drip areas freeze is also a practice recommended by some successful operators. Seasonal
irrigation requires pond capacity for the seasonal drainage of the heap and the Coffee
modelling indicated no thermodynamic benefit to cessation of irrigation in the winter.

17.3.5 Solution Management

17.3.5.1 Barren Solution

Piping:

The barren solution will be pumped from the barren tank located in the plant to the HLP in a
double-walled pipeline. Heated barren solution will be pumped at a nominal rate of 455 m%h
(design capacity 600 m*/h) from the plant to the northeast corner of the HLP, where it will connect
into the pad distribution system. The pipeline consists of a 1,025 m 12” standard weight carbon
steel carrier pipe in a 16” fiberglass reinforced plastic containment pipe buried to a minimum of 1.5
m below grade to prevent solution freezing. A leak detection system, including moisture sensing
cable and associated programmable logic controller (PLC) will be installed and tied into the plant

master PLC. On the pad, the barren solution will be transferred to 340 m of 18" HDPE pipe that
will distribute the solution to the on-pad drip emitter header pipes.

Barren solution will be applied to the heap using drip emitters. The emitters will be buried or
covered at least 1 m for winter operations to reduce the likelihood of freezing. Beginning at the end
of Year 1, the installed drip area will be doubled before the onset of winter each year to allow for
backup piping in the event that the primary area freezes. In the first year of operation the starter-
heap geometry does not allow for redundant piping.

Solution Heating:

Barren solution will be heated by a diesel-fired boiler located adjacent to the plant building during
the colder months, November through March, to maintain the thermal balance in the HL. The boiler
is designed to heat the solution by 8°C to provide a minimum discharge temperature at the drip
emitters of 6°C. Further, the plant is sized to provide 50% more heat than required (i.e., 8°C at the
drip emmiters). Excess heat from the generators will be used to heat the solution when available.

17.3.5.2 Pregnant Solution

The pregnant solution will flow from the pregnant solution collection area at the toe of the HLP by
gravity to the plant in an 18” standard dimension ratio 7.3 carrier pipe in a 24” SDR 17 containment
pipe. The pipes have been sized for a nominal flowrate of 455 m*/h (design capacity 600 m>/h).
The pregnant solution pipes will be buried at a minimum depth of 1.5 m and run for approximately 1
km from the northern and southern sides of the HLP to the plant. These lines will be installed with a
leak detection system which monitors air pressure in the annular void between the two pipes.
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17.3.5.3 Rinse Solution

Rinse pipelines will be installed to handle a flow rate of 230 m*h. In Year 3 the rinse pipelines will
be utilized to transfer rinse solution between the plant and pad. The pipelines will be installed in the
same trench as the barren and pregnant solution pipelines. The rinse pipelines will provide standby
piping for the barren and pregnant solutions.

17.3.6 Carbon Adsorption

The carbon adsorption circuit consists of a train of six cascading carbon columns. The pregnant or
gold-enriched solution will be pumped to the carbon adsorption circuit across a stationary trash
screen for removal of any debris from the heap leach pad. The solution will flow counter- current to
the movement of carbon from column 1 to column 6. The solution overflow from the final column
will discharge onto a screen in order to recover any carbon. The barren solution, which at this
stage has had most of the gold in solution adsorbed, will discharge from the final carbon column
and will be pumped to the barren tank. Cyanide solution, caustic solution, antiscalant and make-up
water are added to the barren tank as needed. Barren solution will be heated to increase solution
temperature by 8°C before being pumped back to the leach pad in order to maintain the thermal
integrity of the heap leach pad. On average, 5 t of loaded carbon from the first carbon column will
be pumped to the acid wash and stripping circuits each day. The carbon-in the second column will
be advanced to the first and the process will be continued down the train. The carbon from the
sixth column will advance to the fifth column and then freshly reactivated carbon will be added.

17.3.7 Desorption and Gold Refining

17.3.7.1 Carbon Acid Wash

The loaded carbon will be transferred to the acid wash vessel and treated with 3% hydrochloric
acid (HCI) solution to remove calcium, magnesium, sodium salts, silica, and fine iron particles.
Organic foulants such as oils and fats are unaffected by the acid and will be removed after the
stripping or elution step by thermal reactivation utilizing a kiln. The dilute acid solution will be
pumped into the bottom of the acid wash vessel, exiting through the top of the vessel back to the
dilute acid tank. At the conclusion of the acid wash cycle, a dilute caustic solution will be used to
wash the carbon and neutralize the acidity.

A recessed impeller pump will transfer acid washed carbon from the acid wash tank into the strip or
elution vessel. Carbon slurry will discharge directly into the top of the elution vessel. Under normal
operation, only one elution will take place each day

1.1.1.1 Carbon Stripping (Elution)

After acid washing, the loaded carbon will be stripped of the adsorbed gold using a modified
ZADRA process. The strip vessel holds approximately 5.0 t of carbon. During elution containing
approximately 1 % sodium hydroxide and 0.1 % sodium cyanide, at a temperature of 140 °C and
450 kPa, will be circulated through the strip vessel. Solution exiting the top of the vessel will be
cooled below its boiling point by the heat recovery heat exchanger. Heat from the outgoing
pregnant solution will be transferred to the incoming cold barren solution. A diesel-powered boiler
will be used as the primary solution heater to maintain the barren solution at 140 °C. The cooled
pregnant solution will flow by gravity to the electrowinning cells. At the conclusion of the strip cycle,
the stripped carbon will be pumped to the carbon-regeneration circuit.
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17.3.7.2 Carbon Regeneration

The stripped carbon from the strip vessel will be pumped to the vibrating carbon-sizing screen. The
kiln-feed screen doubles as a dewatering screen and a carbon-sizing screen, where fine carbon
particles will be removed. Oversize carbon from the screen will discharge by gravity to the 7.5 t
carbon-regeneration kiln-feed hopper. Screen undersize carbon will drain into the carbon-fines tank
and then be filtered and bagged for disposal. A 250 kg/h diesel-fired horizontal kiln will treat 5.0 t of
carbon per day at 650°C, equivalent to 100% regeneration of carbon. The regeneration-kiln
discharge will be transferred to the carbon quench tank by gravity, cooled by fresh water or with
carbon-fines water, prior to being pumped back into the CIC circuit.

To compensate for carbon losses by attrition, new carbon will be added to the carbon attrition tank.
New carbon and fresh water are mixed to break off any loose pieces of carbon prior to being
combined with the reactivated carbon in the carbon holding tank.

17.3.7.3 Refining

Pregnant solution will flow by gravity to a secure gold room. The solution will flow through one of
two 3.54 m® electrowinning cells. Gold will be plated onto knitted-mesh steel wool cathodes in the
electrowinning cell. Loaded cathodes will be power washed to remove the gold-bearing sludge and
any remaining steel wool. The gold-bearing sludge and steel wool will be filtered to remove excess
moisture and then retorted to remove any mercury. The retort residue will be mixed with fluxes
consisting of borax, silica and soda ash before being smelted in an induction furnace to produce
gold doré and slag. The doré will be transported to an off-site refiner for further purification. Slag
will be processed to remove prills for re-melting in the furnace. The gold bars will be stored in a
vault located in the gold room prior to secure off-site transportation by aircraft.

17.3.8 Reagents

Sodium cyanide briquettes will be delivered to site in containers and in 1 t super sacks contained in
a wood frame. The briquettes will be mixed in the cyanide mix tank and subsequently transferred to
the cyanide solution storage tank. The concentrated cyanide solution will be added to the barren
tank at a rate of 0.2 kg/t of ore. Cyanide will be used in the carbon strip circuit at a concentration of
0.1%.The principles and standards of practice for the transport to site and handling of cyanide on
site will be in accordance with the guidelines set out in the International Cyanide Management
Code (ICMC).

Sodium Hydroxide (caustic) will be supplied to site in 1 t totes. The caustic will be mixed and stored
for distribution to the acid wash and strip circuits. The caustic will be used to neutralize the acid in
the acid wash circuit. A solution of 1.0% caustic will be mixed with barren solution in the carbon
strip circuit.

Hydrochloric acid and antiscalant solutions will be supplied to site in 1 t totes. The solutions will be
metred directly from the totes for distribution in the plant.

Hydrated lime will be delivered to the site in bulk by trucks and stored in a 200 t lime silo. The lime
will be delivered at a rate of 1.5 kg/t of ore by screw feeder onto the heap leach feed conveyor
during heap loading operations.
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17.3.9 Laboratory

An assay and metallurgical laboratory will be equipped to perform sample preparation and assays
by atomic absorption, fire assay, and CN soluble analyses. The facility will be equipped to prepare
and analyze up to 3,600 samples per month. The laboratory facility will support exploration, mining,
minor environmental sampling, TSS monitoring and processing. The majority of the environmental
samples will be sent off-site to an accredited laboratory for third party reporting. The laboratory has
space available for process optimization and test program.

17.4 Gold Production Model
17.4.1 Introduction

The estimates for ultimate gold recovery and reagent consumptions for the various mineralized
material types were presented in Section 13. For reference, a summary of the distribution of the
different material types in the mine plan are presented in Table 17.5.

Table 17.5: Distribution of Material Types in Mine Plan

Ore Au Oz. (000s) % Tonnage and Au Distribution
(000s) Contained | Recoverable | Ore Tonnes | Contained | Recoverable

Au Au

Oxide 38,105 1,731 1,569 82.2 80.3 84.3
Upper Transition 5,326 269 215 11.5 12.5 11.5
Middle Transition 2,185 112 66 4.7 5.2 3.5
Lower Transition 740 45 12 1.6 21 0.6
Total Ore 46,356 2,157 1,862 100 100 100

Source: JDS 2015

The gold production model is developed from a combination of metallurgical testing data, the mine
production schedule, the heap leach facility construction sequence (or stacking plan), and the
leaching plan for the application of barren solution to the heaps.

17.4.2 General Methodology

Along with the life of mine production schedule, a life of mine heap leach stacking schedule has
been generated. This details the tonnages, grades, and the associated contained and recoverable
gold over the life of the mine. The steps to generate the gold production model were:

e Tracking of ore stacking on the heap leach pad by lift, contained gold, and ultimate
recoverable gold on a quarterly basis.

e Solution addition per lift was used to calculate the solution: solids ratio (tonnes of solution:
tonnes of ore). Based on the solution to solids ratio, the percentage of the ultimate gold
recovery at that point in time was determined. (see Section 13);

0 At the beginning of each year there will be an in-process inventory of recoverable
gold remaining from two general areas:
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0 The recoverable gold in the ore on the leach pad that has not been leached to
completion, and

o0 The recoverable gold contained in solution, carbon, and the gold refining area that
has not yet been processed into doré.

o All of the in-process inventory will only be recovered after all mining and additions to the
heap leach pad have ceased. At that time leaching and the process plant will continue to
recover the in-process inventory.

17.4.3 Gold Leaching and Processing: Description and Timing

According to the production schedule, ore will be loaded on the heap starting in July of Year -1.
The cover layer for the leach pad liner system will be produced from the crushing plant in the latter
part of June of Year -1. The cover layer will comprise ore crushed to a top size, P4qo, of 37.5 mm.
The leach pad will be loaded in 10 m lifts in stages. The initial configuration of the ridge-top leach
pad constructs the south and north side of the leach pad separately. Initial operations will allow lifts
to be built on one side while leaching takes place on the other side. By alternating the building and
leaching of the North and South sides, the practice of leaching the newest and freshest ore will be
followed. To maximize solution distribution to the ore, dripper-emitter systems will not only be
placed on the tops of the heaps, but also on the slopes wherever possible. Each lift will, on
completion, have a new emitter system installed. Previous systems will be left in place and used for
as long as they have a functional life and starting in Year 3 for rinsing the first stages of the HLP.

In Year-1, to meet thermal balance requirements, a total of 3.5 Mt of ore are needed to be in place
by the end of the year. The process plant will not be operational until September of Year -1 at
which time the application of leach solution and gold recovery will commence. The detailed heap
loading and construction schedule (stacking plan) and the leaching plan are on a quarterly basis
from Year -1 through Year 3, while Years 4 through 10 are on an annual basis. For heap loading,
the values of the contained and recoverable gold have been distributed on a weighted average
basis to the tonnages contained in each individual lift of the leach pad.

A summary of the heap loading schedule is presented in Table 17.6.
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Table 17.6: Heap Loading Schedule
. Elevation M'ax Top Volume Tonnage AL! Au to
Year | Stage | Lift (masl) Height Areza (m°) (Mt) Contained Recover
(m) (m?) (0z) (0z)
1 1-18 1230 10 22,630 103,243 164,736 7,113 6,217
1 1-2S 1240 10 51,927 | 319,956 510,528 22,043 19,267
y 1 1-38 1250 10 54,361 487,235 777,441 39,483 33,994
1 1-1N 1230 10 31,256 | 212,459 339,003 14,637 12,794
1 1-2N 1240 10 41,260 | 369,374 589,380 25,448 22,242
1 1-3N 1251.6 11.6 72,507 | 701,240 1,118,911 60,395 51,734
Total Year -1 3,500,000 169,119 146,248
1 1-4S 1260 10 44,850 | 459,573 732,213 41,010 33,923
1 1-5S 1270 10 45,948 | 532,017 847,634 40,289 33,093
1 1-4N 1260 8.4 90,688 | 752,142 1,198,348 64,880 53,595
1 1 1-5N 1270 10 54,590 | 569,644 907,583 44,455 36,314
2 218 1250 10 19,956 114,195 181,941 9,328 7,558
2 2-28 1260 10 33,485 | 293,865 468,199 24,003 19,450
2 2-1N 1250 10 16,584 118,231 188,371 9,657 7,825
2 2-2N 1260 10 43,263 | 298,579 475,710 24,389 19,762
Total Year 1 5,000,000 | 258,011 211,520
2 2-38 1270 10 66,856 | 590,695 888,149 38,601 31,962
2 2-48 1260 10 53,131 480,145 721,930 32,336 26,181
) 1 1-6S 1280 10 54,996 | 569,230 855,875 38,857 31,218
2 2-3N 1270 10 64,360 | 507,070 762,413 33,136 27,437
2 2-4N 1280 10 68,415 | 626,856 942,520 42,246 34,187
1 1-6N 1280 10 46,561 551,431 829,113 37,653 30,246
Total Year 2 5,000,000 | 222,829 181,230
1+2 1290 1290 10 177,829 | 1,931,463 | 2,867,181 138,892 119,531
3 1+2 1300 1300 10 129,856 | 1,436,763 | 2,132,818 105,025 90,378
Total Year 3 5,000,000 243,917 209,909
4 142 5,000,000 265,527 228,916
5 3 5,000,000 252,242 218,953
6 3 5,000,000 205,890 180,651
7 4 5,000,000 208,558 186,783
8 4 5,000,000 209,407 186,393
9 4 2,855,965 121,341 111,161
Total Life of Mine 46,355,964 | 2,156,841 | 1,861,764

Source: JDS 2016
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The leaching calculations show the dates, amount of solution added to each lift, solution to solids
ratio, percentage of ultimate gold recovery, and recoverable gold inventory.

At the end of Year 3 the calculations indicate that the ounces of recoverable gold added to the
heap and the gold actually produced have reached equilibrium and the amount of in-process
inventory has stabilized. From Year 4 to Year 8, the gold produced is taken as the amount of
recoverable gold added to the heap with the inventory of gold to be recovered remaining constant.
In the third quarter of Year 9, the mined ore and ROM stockpile are depleted. At that time the
recovery of the in-process inventory will begin and will continue through to Q2 Year 10. It is
assumed that 50% of the in-process inventory will be recovered in Years 9 and 10.

The following tables provide the details of the gold production model.
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Table 17.7: Heap Construction and Leaching Schedule: Year -1
Stacking Leaching

. Au to Au to Invento

Lift Tonnage Days | Days | Soln Tonnes Stgnlpre Cum §o|n Ultlmaten Recovery Solution Auin O:Z
atio Ratio Recovery %
(oz) (oz) (oz)
Quarter 3 Year - 1
1N 339,003 17 12 152,460 0.45 0.45 63.0% 12,794 8,055 4,739
2N 589,380 31 12 137,437 0.23 0.23 32.6% 22,242 7,261 14,981
1S 164,736 8 18 249,316 1.51 1.51 95.1% 6,217 5,912 305
28 510,528 26 18 228,568 0.45 0.45 62.7% 19,267 12,076 7,190
38 146,352 8
Quarter 4 Year - 1
1N 339,003 33 475,200 1.40 1.85 97.2% 12,794 4,376 363
2N 589,380 33 475,200 0.81 1.04 90.6% 22,242 12,888 2,093
1N 339,003 29 417,600 1.23 3.08 100.0% 12,794 363 0
2N 589,380 29 417,600 0.71 1.75 96.7% 22,242 1,350 743
3N 1,118,911 59 29 350,465 0.31 0.31 43.9% 51,734 22,686 29,048
1S 164,736 30 432,000 2.62 414 100.0% 6,217 305 0
28 510,528 30 432,000 0.85 1.29 93.6% 19,267 5,963 1,227
3S 146,352
3S 631,089 33
38 777,441 30 385,354 0.50 0.50 69.4% 33,994 23,590 10,404
Summary Tonnes
Total Au to Heaps 169,119
Total Recoverable Au to Heaps 146,248
Total Au to Solution 104,825
Total Recoverable Au in Ore Inventory 41,423
Total Recoverable Au in Circuit Inventory 10,000
Total In-Process Inventory 51,423
Table 17.8: Heap Construction and Leaching Schedule: Year 1
Stacking Leaching

. Au to Au to Invento

Lift Tonnage Days | Days | Soln Tonnes ScI;In/_Ore Cum §o|n Ultlmateo Recovery Solution Au in O::Z
atio Ratio Recovery %
(0z) (0z) (0z)

Quarter 1 Year 1
2N 589,380 90 1,296,000 2.20 3.95 100.0% 22,242 743 0
3N 1,118,911 90 1,296,000 1.16 1.47 94.8% 51,734 26,366 2,683
28 510,528 1.29 93.6% 19,267 1,227
3S 777,441 0.50 69.4% 33,994 10,404
Quarter 2 Year 1
3N 1,118,911 41 590,400 0.53 2.00 97.7% 51,734 1,470 1,212
4N 1,198,348 66 41 518,499 0.43 0.43 60.6% 53,595 32,465 21,130
28 510,528 50 720,000 1.41 2.70 99.5% 19,267 1,134 93
38 777,441 50 720,000 0.93 1.42 94.5% 33,994 8,529 1,875
48 468,319 25
Quarter 3 Year 1
3N 1,118,911 15 216,000 0.19 2.19 98.3% 51,734 333 879
4N 1,198,348 15 216,000 0.18 0.61 84.2% 53,595 12,659 8,471
3N 1,118,911 37 532,800 0.48 2.67 99.5% 51,734 598 281
4N 1,198,348 37 532,800 0.44 1.06 90.9% 53,595 3,574 4,897
5N 907,583 50 37 478,345 0.53 0.53 73.8% 36,314 26,795 9,519
28 510,528 40 576,000 1.13 3.83 100.0% 19,267 93 0
38 777,441 40 576,000 0.74 2.16 98.2% 33,994 1,264 611
4S8 468,319
4S8 263,894 15
4S8 732,213 40 532,067 0.73 0.73 85.9% 33,923 29,140 4,783
58 495,189 27
Quarter 4 Year 1
3N 1,118,911 20 288,000 0.26 2.93 99.9% 51,734 222 59
4N 1,198,348 20 288,000 0.24 1.30 93.7% 53,595 1,497 3,400
5N 907,583 20 288,000 0.32 0.84 87.7% 36,314 5,040 4,479
2-1N 188,371 11 37 521,498 2.77 2.77 99.6% 7,825 7,796 29
2-2N 475,710 26 37 504,257 1.06 1.06 90.9% 19,762 17,963 1,798
38 777,441 35 504,000 0.65 2.81 99.7% 33,994 507 104
48 732,213 35 504,000 0.69 1.41 94.4% 33,923 2,896 1,887
58 495,189
58 352,445 19
58 847,634 35 453,142 0.53 0.53 74.8% 33,093 24,768 8,325
218 181,941 10 7,558 7,558
2-28 468,199 26 19,450 19,450
Summary Tonnes
Total Au to Heaps 258,011
Total Recoverable Au to Heaps 211,520
Total Au to Solution 205,853
Total Recoverable Au in Ore Inventory 47,089
Total Recoverable Au in Circuit Inventory 10,000
Total In-Process Inventory 57,089
Au to Doré 205,853
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Table 17.9: Heap Construction and Leaching Schedule: Year 2
Stacking Leaching
Ultimate Au to Invento
Lift Tonnage Days Days | Soln Tonnes Sc;nl_Ore Cum §o|n Recovery Recovery Auto Soln Auin O:Z
atio Ratio o (oz)
o (o2z) (oz)
Quarter 1 Year 2
3N 1,118,911 2.93 99.9% 51,734 59
4N 1,198,348 1.30 93.7% 53,595 3,400
5N 907,583 0.84 87.7% 36,314 4,479
2-1N 188,371 2.77 99.6% 7,825 29
2-2N 475,710 1.06 90.9% 19,762 1,798
3S 777,441 2.81 99.7% 33,994 104
4S 732,213 1.41 94.4% 33,923 1,887
58 847,634 0.53 74.8% 33,093 8,325
2-18 181,941 90 1,285,084 7.06 7.06 100.0% 7,558 7,558 0
2-28 468,199 90 1,267,908 2.71 2.71 99.5% 19,450 19,357 93
Quarter 2 Year 2
3N 1,118,911 15 216,000 0.19 3.12 100.0% 51,734 59 0
4N 1,198,348 15 216,000 0.18 1.48 94.9% 53,595 644 2,755
5N 907,583 15 216,000 0.24 1.08 91.2% 36,314 1,296 3,183
2-1N 188,371 15 216,000 1.15 3.92 100.0% 7,825 29 0
2-2N 475,710 15 216,000 0.45 1.51 95.1% 19,762 830 969
2-3N 762,413 42 27,437 27,437
38 777,441 11 158,400 0.20 3.01 100.0% 33,994 104 0
4S 732,213 11 158,400 0.22 1.63 95.9% 33,923 489 1,397
58 847,634 11 158,400 0.19 0.72 85.8% 33,093 3,633 4,692
2-28 468,199 50 720,000 1.54 4.25 100.0% 19,450 93 0
2-38 888,149 49 50 666,711 0.75 0.75 86.3% 31,962 27,570 4,392
2-48 16,104 1
Quarter 3 Year 2
4N 1,198,348 10 144,000 0.12 1.60 95.7% 53,595 430 2,326
5N 907,583 10 144,000 0.16 1.24 93.3% 36,314 742 2,441
2-2N 475,710 35 504,000 1.06 2.57 99.3% 19,762 830 139
2-3N 762,413 35 458,255 0.60 0.60 84.0% 27,437 23,051 4,386
2-2N 475,710 12 172,800 0.36 2.94 99.9% 19,762 120 19
2-3N 762,413 12 172,800 0.23 0.83 87.4% 27,437 933 3,453
2-4N 942,520 51 12 116,249 0.12 0.12 17.3% 34,187 5,903 28,283
48 732,213 1.63 95.9% 33,923 1,397
58 847,634 0.72 85.8% 33,093 4,692
2-38 888,149 35 504,000 0.57 1.32 93.8% 31,962 2,407 1,984
2-4S 16,104
2-48 705,826 39
2-48 721,930 35 460,684 0.64 0.64 84.6% 26,181 22,142 4,039
6S 18,321 1
Quarter 4 Year 2
4N 1,198,348 8 115,200 0.10 1.69 96.3% 53,595 344 1,982
5N 907,583 8 115,200 0.13 1.37 94.1% 36,314 307 2,134
2-2N 475,710 28 403,200 0.85 3.78 100.0% 19,762 19 0
2-3N 762,413 28 403,200 0.53 1.36 94.0% 27,437 1,820 1,633
2-4N 942,520 28 403,200 0.43 0.55 77.2% 34,187 20,475 7,809
6N 829,113 46 16 180,653 0.22 0.22 30.5% 30,246 9,226 21,020
48 732,213 20 288,000 0.39 2.02 97.7% 33,923 631 766
58 847,634 20 288,000 0.34 1.06 90.9% 33,093 1,687 3,005
2-38 888,149 20 288,000 0.32 1.64 96.0% 31,962 691 1,293
2-48 721,929 20 288,000 0.40 1.04 90.6% 26,181 1,567 2,473
6S 18,321
6S 837,554 46
6S 855,875 40 524,647 0.61 0.61 84.2% 31,218 26,284 4,934
Summary Tonnes
Total Au to Heaps 222,829
Total Recoverable Au to Heaps 181,230
Total Au to Solution 181,271
Total Recoverable Au in Ore Inventory 47,048
Total Recoverable Au in Circuit Inventory 10,000
Total In-Process Inventory 57,048
Au to Doré 181,271
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Table 17.10: Heap Construction and Leaching Schedule: Year 3

Stacking Leaching
Ultimate Au to Au to Invento
Lift Tonnage Days | Days | Solution Tonnes Sc;nl_Ore Cum §oln Recovery Recovery Solution Au in O:Z
atio Ratio o (02) (02) (02)
(1)
Quarter 1 Year 3
4N 1,198,348 45 648,000 0.54 2.24 98.4% 53,595 1,148 834
5N 907,583 45 648,000 0.71 2.08 97.9% 36,314 1,383 751
2-3N 762,413 45 648,000 0.85 2.21 98.3% 27,437 1,180 453
2-4N 942,520 45 648,000 0.69 1.24 93.3% 34,187 5,505 2,304
6N 829,113 90 1,296,000 1.56 1.78 96.9% 30,246 20,076 944
4S 732,213 2.02 97.7% 33,923 0 766
58 847,634 1.06 90.9% 33,093 0 3,005
2-3S 888,149 1.64 96.0% 31,962 0 1,293
2-4S 721,929 1.04 90.6% 26,181 0 2,473
6S 855,875 0.61 84.2% 31,218 0 4,934
Quarter 2 Year 3
4N 1,198,348 12 172,800 0.14 2.38 98.9% 53,595 257 577
5N 907,583 12 172,800 0.19 2.27 98.6% 36,314 230 520
2-3N 762,413 24 345,600 0.45 2.66 99.4% 27,437 300 153
2-4N 942,520 24 345,600 0.37 1.61 95.7% 34,187 836 1,467
6N 829,113 36 518,400 0.63 2.41 99.0% 30,246 647 297
1290N.1 833,334 46 36 468,400 0.56 0.56 78.7% 34,741 27,338 7,403
4S 732,213 23 331,200 0.45 2.48 99.1% 33,923 473 293
58 847,634 23 331,200 0.39 1.45 94.7% 33,093 1,246 1,759
2-3S 888,149 23 331,200 0.37 2.02 97.7% 31,962 561 732
2-48 721,929 23 331,200 0.46 1.50 95.0% 26,181 1,158 1,315
6S 855,875 46 662,400 0.77 1.39 94.3% 31,218 3,139 1,795
1290S .1 833,333 45 10 94,000 0.1 0.1 15.8% 34,741 5,486 29,255
Quarter 3 Year 3
4N 907,583 5 72,000 0.08 2.46 99.1% 53,595 98 479
4N 762,413 12 172,800 0.23 2.69 99.5% 53,595 203 276
5N 762,413 5 72,000 0.09 2.37 98.9% 36,314 114 406
5N 942,520 12 172,800 0.18 2.55 99.3% 36,314 137 269
2-3N 762,413 20 288,000 0.38 3.04 100.0% 27,437 153 0
2-4N 942,520 20 288,000 0.31 1.91 97.4% 34,187 566 901
6N 829,113 25 360,000 0.43 2.84 99.7% 30,246 219 78
6N 829,113 12 172,800 0.21 3.05 100.0% 30,246 78 0
1290N.1 833,334 12 172,800 0.21 0.77 86.5% 34,741 2,727 4,676
1290N.2 600,258 33 25 323,985 0.54 0.54 75.6% 25,024 18,909 6,115
1300N.1 233,076 13 12 158,815 0.68 0.68 85.2% 9,877 8,417 1,460
4S 732,213 25 316,067 0.43 2.91 99.9% 33,923 245 48
58 847,634 25 360,000 0.42 1.88 97.2% 33,093 849 910
2-3S 888,149 30 432,000 0.49 2.50 99.2% 31,962 469 263
2-4S 721,929 30 432,000 0.60 2.09 98.0% 26,181 785 530
6S 855,875 25 360,000 0.42 1.81 97.0% 31,218 864 931
6S 855,875 30 432,000 0.50 2.31 98.7% 31,218 525 406
1290S.1 833,333 25 360,000 0.43 0.54 76.3% 34,741 21,011 8,243
1290S.2 600,257 33 30 395,985 0.66 0.66 84.9% 25,024 21,244 3,780
1300S 1 233,075 13
Quarter 4 Year 3
4N 907,583 19 273,600 0.30 2.99 100.0% 53,595 270 6
5N 762,413 19 273,600 0.36 2.91 99.9% 36,314 218 52
2-4N 942,520 27 388,800 0.41 2.32 98.7% 34,187 470 432
1290N.1 833,334 19 273,600 0.33 1.10 91.5% 34,741 1,711 2,965
1290N.2 600,258 27 388,800 0.65 1.19 92.8% 25,024 4,316 1,799
1300N.1 233,075 19 273,600 1.17 1.86 97.2% 9,877 1,181 279
1300N.2 833,333 46 27 338,800 0.41 0.41 56.9% 35,312 20,099 15,213
48 732,213 19 273,600 0.37 3.28 100.0% 33,923 48 0
58 847,634 19 273,600 0.32 2.20 98.3% 33,093 356 555
2-3S 888,149 27 388,800 0.44 2.94 99.9% 31,962 234 29
2-4S 721,929 27 388,800 0.54 2.63 99.4% 26,181 373 158
6S 855,875 19 273,600 0.32 2.63 99.4% 31,218 217 189
1290S.1 833,333 19 273,600 0.33 0.87 88.1% 34,741 4,108 4,135
1290S.2 600,257 27 388,800 0.65 1.31 93.7% 25,024 2,208 1,571
1300S.1 233,075 19 259,616 1.1 1.1 91.7% 9,877 9,058 819
1300S.2 833,334 46 27 338,800 0.41 0.41 56.9% 35,312 20,099 15,213
Summary Tonnes
Total Au to Heaps 243,917
Total Recoverable Au to Heaps 209,909
Total Au to Solution 213,542
Total Recoverable Au in Ore Inventory 43,414
Total Recoverable Au in Circuit Inventory 10,000
Total In-Process Inventory 53.414
Au to Doré 213,542
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Table 17.11:Summary of Annual Gold Production

Yr -1 Yr1 Yr2 Yr3 Yr4 Yrb Yr 6 Yr7 Yr8 Yr9 Yr10

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Oz. Au Produced 23,305 | 71,520 | 27,109 | 43,599 | 74,456 | 60,690 | 26,915 | 34,749 | 56,557 | 63,051 | 29,291 | 41,673 | 77,613 | 64,965
Yearly Au Produced 94,825 205,853 181,271 213,542 228,916 218,953 180,651 186,783 186,393 137,868 26,707
Summary of Au Distribution
Total Oz to Heaps 169,119 258,011 222,829 243,917 265,528 252,242 205,890 208,558 209,408 121,341
Recoverable Oz to Heaps 146,248 211,520 181,230 209,909 228,916 218,953 180,651 186,783 186,393 111,161
Oz Recovered 94,825 205,853 181,271 213,542 228,916 218,953 180,651 186,783 186,393 137,869 26,708
Recovery of Total Oz 56.1% 79.8% 81.3% 87.5% 86.2% 86.8% 87.7% 89.6% 89.0% 113.6%
Recovery of Recoverable Oz 64.8% 97.3% 100.0% 101.7% 100.0% 100.0% 100.0% 100.0% 100.0% 124.0%
Total Oz to Heaps 169,119 427,131 649,959 893,876 1,159,404 | 1,411,645 | 1,617,535 | 1,826,093 | 2,035,500 | 2,156,842
Recoverable Oz to Heaps 146,248 357,768 538,998 748,907 977,823 | 1,196,776 | 1,377,427 | 1,564,210 | 1,750,603 | 1,861,764
Oz Recovered 94,825 300,678 481,949 695,492 924,408 | 1,143,361 | 1,324,012 | 1,510,795 | 1,697,188 | 1,835,056 | 1,861,764
Recovery of Total Oz 56.1% 70.4% 74.2% 77.8% 79.7% 81.0% 81.9% 82.7% 83.4% 85.1% 86.3%
Recovery of Recoverable Oz 64.8% 84.0% 89.4% 92.9% 94.5% 95.5% 96.1% 96.6% 96.9% 98.6% 100%
Oz In-Process Inventory 51,423 57,090 57,049 53,415 53,415 53,415 53,415 53,415 53,415 26,708 0

Effective Date: January 6, 2016
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18 Project Infrastructure and Services

18.1 Overview and Design Criteria

The Coffee Gold Project is located in west-central Yukon, within the Whitehorse Mining District,
Canada, 130 km south of Dawson. The location of the Coffee Gold site is shown in Figure 18.1.

The Coffee site will be accessible by an all-weather access road originating in Dawson for
approximately 295 days per year and by air on a year-round basis. Due to the remote nature of the
site, additional infrastructure is required for access, power generation, consumable storage and
accommodations. The Coffee site layout is shown in Figure 18.2.
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Figure 18.1: Location Map of the Coffee Gold Property
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18.1.1 General Infrastructure Design Criteria

The design of the facilities was dictated by the northern location of the site and the 10-year mine life.
Accordingly, the facilities will be of an appropriate quality to ensure safe and reliable operation, while
being fit-for-purpose to minimize cost. Some examples of resultant design elements that derived
from this philosophy included:

e Use of pre-fabricated structures wherever appropriate to reduce onsite direct and indirect
costs;

e Use of fabric-covered buildings wherever practical;
e Use of compacted-fill floors where appropriate;

o Minimize Project and building footprint to optimize heating, heat recovery and piping/power
distribution;

¢ Minimize the difference in elevation and the horizontal distances between the open pits, mill
site, crushing plant, airstrip, and heap leach facility, with the intent of minimizing the capital
and operating costs for truck haulage, roads, earthworks, and pipelines between these
elements;

e Structural painting only where needed for protection or safety (e.g. fuel tanks not painted);
o Respect environmental design requirements such as set back from water courses;

e Consider site water management requirements;

e Consider traffic management and safety;

e Consider climatic conditions; and

e Consider local wind patterns with respect to noise, dust, and other atmospheric emissions.

18.1.2 Foundation Soil and Permafrost Conditions

Geotechnical investigations conducted to characterize the subsoil conditions at the primary
infrastructure sites included sonic core drilling of soils, test pit excavation, diamond core drilling, and
laboratory test programs (SRK 2016a). The results of these investigations and subsequent analyses
were used to provide the basis for geotechnical design recommendations.

The Project site is located in the northern Dawson Range of the Yukon-Tanana Terrane in an area
that did not experience widespread glaciation. The landscape evolved through erosional and
periglacial processes. The topography generally consists of rounded ridges with incised v-shaped
valleys (AECOM, 2012).

The site infrastructure will be located on the ridge-top east of the heap leach facility (Figure 18.2).
The ridgetops and upper slopes are generally dominated by in-situ residual soils and colluvium
derived from weathering of bedrock. The colluvial material is variable and typically contains mixtures
of gravels, sands and silts with organic materials in the upper 0.1 to 0.2 m layer. The ridgetop soils
are up to approximately 1.8 m deep and generally ice-poor. The thickness of the strongly weathered
bedrock is variable but is generally less than a metre.
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The Coffee site is located in an area of discontinuous permafrost. The permafrost is deepest on the
ridgetops and north facing slopes at the site. Permafrost depth beneath the infrastructure site area is
estimated at approximately 70 to 80 m below ground surface (Lorax 2016). One shallow thermistor
string installed near the crusher pad indicates a permafrost temperature of approximately - 0.3 °C
with an approximately 2 m active zone.

18.1.3 Infrastructure Foundation Preparation Recommendations

The camp and plant sites will be constructed on cut-and-fill pads as shown in Figure 18.3. The plant
site will have cuts of up to approximately 6 m at the uphill (northwest) corner and fills of up to
approximately 12 m on the downhill (southeast) corner. The camp site will have cuts of up to 3.5 m
at the uphill (northwest) corner and fills of up to 10 m on the downhill (southeast) corner.

Critical structures that cannot tolerate differential settlements such as the process plant will be
founded on competent bedrock. The currently planned cut depths are anticipated to reach fresh,
competent bedrock. However, this will be confirmed for those critical facility locations during detailed
design studies. Drilling and blasting will be required for the fresh bedrock and possibly for the upper
weathered bedrock and soils if excavated in winter. Frozen soils and/or weathered rock will not be
suitable for reuse as structural fill and will be placed in thin lifts in one of the waste rock storage
facilities.

Non-critical structures that are able to tolerate minor differential settlements will be designed on fill
sections of the pads. Fill will consist of free-draining, coarse, granular materials, and preferably
angular durable rock-fill to prevent build-up of excess pore pressures. Where structural fill is to be
placed on an existing natural slope, the fill will be keyed into the natural slope by excavating steps
into the slope at the edge of successive lifts of structural fill. Rock-fill pads will be constructed in lifts
no greater than 1.5 m with the maximum rock size limited to 0.9 m. Engineered slopes constructed
of structural or rock-fill will be made at a gradient of 2H:1V or flatter. Buildings will be set back a
minimum of 10 m from the crest of fill slopes.
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18.2 On-Site Infrastructure

As much infrastructure as possible is located close to the process plant in order to make the
operation of the site efficient, especially during the northern Canadian winters. The major
infrastructure at the Coffee site is:

Crusher system;

Heap leach facilities and event ponds;

Process-related facilities;

Truck shop and warehouse;

Mine dry and office complex;

Power plant;

Utilities;

Permanent camp (established for the construction phase);
Storage areas;

Airstrip;

Waste rock storage facilities;

Fuel storage farm and containment;

Industrial waste management facilities such as the incinerator; and

Site water management facilities.

Effective Date: January 6, 2016 18-3



"T’

KAMINAK GoLD CORP. DS Energy & Mining inc.
N1 43-101 COFFEE GOLD TECHNICAL REPORT b 4

Figure 18.3: Coffee Gold Site Infrastructure
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18.2.1 Process Building

The process plant is located in a pre-engineered building. The ADR building will measure 33 m wide
by 54 m long by 17 m tall and come equipped with a 10 t overhead crane for equipment
maintenance. The refinery building will measure 11 m wide by 16.5 m long by 7 m tall. Figure 18.4
shows the layout of the process building. The building is heated to 10°C by glycol air handlers and
unit heaters.
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Figure 18.4: Process Building Layout
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18.2.2 Truck Shop and Warehouse Building

The truck shop complex at the Coffee site will consist of a 65 m long by 21 m wide by 12 m tall
structural steel, pre-engineered building designed to accommodate facilities for repair and
maintenance of mining equipment and light vehicles. The building will also house warehouse storage
space for spare parts, consumables and other materials and equipment. The truck shop area
breakdown is provided in Table 18.1.

Table 18.1: Truck Shop/Warehouse Floor Areas

Description Area (mz) Comments

3 truck bays, + 1 wash bay each 13 m

Service Bays 1,248 wide x 24 m deep

Warehouse 312 13 m wide x 24 m deep

Source: JDS 2016

The service bays are designated for the service and repair of the major mining equipment which
includes 144 t haul trucks and 11.5 m® front-end loaders. The facilities will include automatic hose
reels in one bay for dispensing engine oil, transmission fluid, hydraulic oil, air, solvent, diluted
coolant, and grease. The truck shop will be equipped with a 10 t overhead crane that will be
accessible by all service bays. The building is heated to 10°C by glycol air handlers and unit heaters.

Tire repair will be done outside, weather permitting. In poor weather, tire repair will be done in the
shop with the appropriate safety measures, such as personnel access control and clearances.
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18.2.2.1 Laydown Area

Laydown areas for major process plant consumables are located to the west of the truckshop
building and at the crusher area. Spare parts that do not require protection from the elements can be
stored in the area south of the reagent storage area.

A separate construction laydown area has not been designated but the plant area pad was
developed to allow for sufficient space around the infrastructure to store materials and equipment.
Should additional storage area for construction materials be required, the area east of the camp site
may be utilized.

18.2.3 Mine Dry and Office Complex

The 1,070 m? mine dry and office complex will be constructed from modular units manufactured off-
site and in compliance with highway transportation size restrictions. Modules will rest on wood
cribbing. The complex will comply with all building and fire code requirements and be provided with
sprinklers throughout. Arctic corridors will be provided to connect the mine dry and office complex
with the camp core facilities and rooms.

The mine dry facility will service construction and operations staff during the life of the Project. It will
be capable of servicing 85 workers during shift change and contain the following:

¢ Male and female clean and dirty lockers; and

o Showers and washroom facilities with separate male and female sections.
A male : female ration of ~6:1 was assumed.
The site office facility will contain the following items:

e Private offices;

e Main boardroom; and

¢ Mine operations line-up area.

A layout of the mine dry/office complex can be found in Figure 18.5.
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Figure 18.5: Mine Dry and Office Complex Layout
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18.2.4 Camp

The camp will comprise single-occupancy rooms with central washrooms. It will be used during the
construction phase and throughout the operations phase. There will be seven dormitory wings, each
capable of housing 42 people for a total of 294 beds.

The kitchen/dining/recreation complex will include the following:

Kitchen complete with cooking, preparation and baking areas, dry food storage and walk-in
freezer/cooler. The kitchen will be provided with appropriate specialized fire detection and
suppression systems;

Dining room with serving and lunch preparation areas;

First aid room;

Mudroom complete with coat and boot racks, benches and male-female washrooms;
Housekeeping facilities;

Reception desk and lobby; and

Recreation area.

The general camp layout can be found in Figure 18.6.
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Figure 18.6: General Camp Layout
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The camp will be constructed from modular units manufactured off-site in compliance with highway
transportation size restrictions. Camp modules will rest on wood cribbing. The camp will comply with
all building and fire code requirements and be provided with sprinklers throughout. Arctic corridors
will connect the main camp complex and dormitory wings.

18.2.5 Fuel Storage

Fuel storage capacity has been designed for a ten week period of diesel consumption at full
production to supply mining and ancillary equipment, and power generation. This capacity
accommodates the periods when no fuel deliveries by road to site are possible during the winter
freeze-up of the Stuart and Yukon Rivers (about six weeks) and the spring thawing of the rivers to
allow barge crossings to commence. Table 18.2 provides the annual fuel consumption for the Coffee
site.
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Table 18.2: Coffee Site Fuel Usage

Area Yr1 Yr2 Yr3 Yr4 Yr5 Yr6 Yr7 Yr8 Yr9 ‘ Yr10
‘000 L

Process & Infrastructure 7,721 7,721 7,721 6,663 5,103 5,103 5,103 5,103 3,051 489

(including power generation)

Mining Operations 22,212 25,244 22,996 24,614 25,849 26,483 27,745 25,918 8,720 0

Surface & Infrastructure 652 651 652 651 652 651 652 651 643 133

Earthworks 83 42 123 16 11 27 15 20 0 0

Total Fuel 30,667 33,657 31,492 31,945 31,616 32,265 33,516 31,692 12,414 621

Source: JDS 2016

Year 2 activities consume the maximum fuel, a 10-week supply during this year results in an 8 ML total diesel fuel storage requirement. A
detailed fuel consumption breakdown for a 10-week period during winter freeze-up for Year 2 is provided in Table 18.3.

Table 18.3: Year 2 Diesel Storage Requirements

Area ‘000 L
Process & Infrastructure 2,286
Main Power Plant Average Power Consumption 1,012
Process Plant - Diesel (Boiler and Kiln) 57
HL Barren Solution Heating 1,213
Incinerator Fuel Consumption 4
OP Mining - Operations 4,855
Site Support 125
Total Diesel Storage (10 weeks): 7,266

Source: JDS 2016

Two 4 ML field-erected fuel tanks will be constructed at the Coffee Site in Year -2. The fuel tank farm bund will be lined with HDPE for spill
containment. Fuel dispensing equipment for mining, plant services, and freight vehicles will be located adjacent to the fuel tank bund and
the fueling area will drain into the bund. A fuel transfer module will provide fuel to the power plant day tank and diesel consumers in the
Process Plant.
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18.2.6 Explosives Storage and Preparation

Explosive storage at the Coffee site consists of three main components:
e Bulk ammonium nitrate (AN) storage;
o Bulk emulsion storage; and
o Explosive storage magazines.

The layout of the explosive storage area is shown in Figure 18.7.
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Figure 18.7: Explosive Storage Layout
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The design of all storage facilities will meet government regulations and will be located according to
required separation distances as regulated by the Explosives Regulatory Division (ERD) of Natural
Resources Canada (NRCan). The quantity-distances table provided in ERD’s “Q-D Principal
Manual”, along with the maximum storage capacity, were used to determine the required minimum
separation distances that are outlined in Table 18.4.

Bulk AN prill will be shipped to site either in 25 t bulk transport trailers or in 1 t tote bags. During the
periods when the all-weather access road is available, AN prill will be shipped in trailers and stored
in the AN silo at the AN facility. Sufficient quantities of AN prill in tote bags will be stockpiled at the
AN facility prior to the close of the access road during freeze-up and break-up to allow for ongoing
blasting operations during these periods. AN tote bags will be moved from the AN storage area and
transferred into the AN silo via an auger system as required.

The AN storage area is sized to allow for ten weeks of storage or a maximum of 2,050 t of AN prill.
The storage area will be lined with a HDPE liner to provide spill containment.

Bulk emulsion product required for open pit blasting will be shipped to site in 20 t tanker trailers and
offloaded either into the 60 t emulsion silo located at the AN storage facility or into 20 ft ISO
containers located at the emulsion storage area.

Packaged explosives and explosive detonators will be stored in approved explosive magazines
located on separate pads. The powder magazine will be a 40 ft container magazine capable of
holding 32 t of explosives while the cap magazine will be a 20 ft container magazine capable of
holding approximately 600 cases of detonators. Each magazine will be surrounded on three sides
with earthen berms to prevent propagation and significantly reduce the separation distances from
other areas of the operation.

Table 18.4: Explosive Quantity - Distance Requirements

Maximum Quantity (t) Q-D Classification Separation Distance (m)
AN Storage to Inhabited 2,050 Scale Factor = 9.6 968
Building
AN_ Fgullty to Inhabited 60 D7 610
Building
AN Faglllty to Powder 32 D4 265
Magazine
nggzme to Inhabited 32 D7 730
Building
MagaZ{ne to Blasting 32 D5 485
Operations
Inter-Magazine Distance 100 D2 115
Emulsion Storage to
Inhabited Building 100 o7 1049
Emul§|on Storage to 100 D5 690
Blasting Operations
Emg!smn Storage to AN 100 D2 375
Facility

Source: JDS 2016
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18.2.7 Waste Management

A 9 m wide by 9 m long waste management building will be provided to house the site incinerator
and for sorting waste and recyclable materials. Food waste from the kitchen facilities will be
segregated and burned daily in the incinerator to limit wildlife attraction associated with the disposal
of food waste.

The incinerator is dual-chamber and diesel-fired capable of burning the daily site waste. Design
capacity is based on a maximum of 294 people, each generating 3 kg of waste per day, or a total of
880 kg/day.

All hazardous waste will be back-hauled to Whitehorse via the all-weather access road for disposal
at an approved facility. There will be sufficient ‘backhaul’ space available on transport trucks
returning to Whitehorse.

Recyclable waste is also expected to be back-hauled by transport trucks to suitable off-site recycling
facilities for proper disposal.

Non-hazardous, non-leaching, inorganic garbage will be collected and disposed of within an on-site
landfill, to be located in the North WRSF-.

A land farm for storing and treating hydrocarbon-contaminated soil will also be located in the North
WRSF.

18.2.8 Ancillary Structures

An assay laboratory will be located adjacent to the process plant. This facility will serve the plant
assay, environmental, and metallurgical requirements. The laboratory consists of pre-fabricated
modules and ancillary equipment, such as drying ovens, dust and fume control, and heating
equipment.

A 9 m wide by 9 m long Emergency Response Team building will be located adjacent to the mine
dry/office complex to house the site’s ambulance and fire truck.

18.2.8.1 Utilities and Services
18.2.8.1.1 Sewage Treatment Plant (STP)

Sewage will be treated by a membrane bioreactor (MBR) plant that will be constructed, assembled
and tested prior to shipment to site. A sludge drying system will also be provided in a separate 40 ft
container. The dewatered sludge will be disposed of in the incinerator.

The treatment plant will include influent screening, an equalization/bioreactor tank (to handle the
daily peaks in flow), a membrane system, a treated effluent storage tank and UV disinfection. The
treated effluent will be regularly tested prior to being discharged to the surrounding environment.

18.2.8.1.2 Fresh/Fire Water

Fresh water is planned to be transported by water truck from the Yukon River to the fresh and fire
water tank at the camp site. Fire water will be stored at the bottom of the tank while the fresh water
will be drawn off the top portion of the tank.
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18.2.8.1.3 Potable Water

Water will be pumped from the fresh and fire water tank to the potable water treatment plant. The
plant will be contained in a 20 ft shipping container assembled prior to shipment to site. It will contain
the complete treatment system including filtration, UV disinfection and chlorine disinfection.

Treated water from the potable water plant will be stored in an insulated and heated potable water
storage tank which accommodates the potable water demand variances and then distributed to the
camp and mine dry facilities. The plant has a capacity of 90,000 L/day and is sized for 300 people
based on a consumption of 275 L/person/day.

18.2.8.1.4 Heating, Ventilation, Dust Control, and Fume Extraction

The heating plant planned for the Coffee Project is an amalgamation of three systems. During
normal operation the building heat load is provided through genset waste-heat recovery units. This
genset waste-heat recovery accounts for one of the systems. When two gensets are operational
there is 4,000 kW of recoverable heat available. In the winter when the crushing plant is not
operating there will be only one genset in operation and it will provide 2,000 kW of recoverable heat.
Typical heat recovery efficiency is 80%, meaning that the minimum recoverable heat is 1600 kW.

Using the design criteria it was calculated that the maximum building heat load is approximately
3,500 kW at a temperature of -49°C. Consequently there will be a heat demand shortfall under most
winter conditions. The breakeven ambient temperature where no additional building heat is required
is -32°C with both gensets running.

To make up the additional heat demand two additional heating systems will be employed. For the
heat demand in the camp a modular boiler room will be installed in parallel with the camp heating
system. This boiler is sized for 1,800 kW and will be primarily used to boost the heat to the camp but
will be able to provide full backup if the gensets are not able to operate. Also, given the modular
design of the camp boiler plant it may be repurposed in the future.

The third portion of the heating system is the heat captured from the barren solution boiler. The
barren solution boiler is sized so that it can heat the barren solution and also provide heat to the
process plant building. Redundancy for the process plant heating comes from a truck shop bypass
line that allows the truck shop to be isolated from the genset waste-heat recovery loop. By isolating
the truck shop the heat can be directed to the process plant if the barren solution boiler is taken off
line.

Continuous ventilation will be provided for all personnel-occupied spaces, as well as select
unoccupied spaces. Ventilation rates will vary depending on the level of occupancy and the intended
use of the space, in accordance with applicable codes and standards. Ventilation systems will
include make-up air units for continuous supply of tempered air, exhaust fans to provide the required
number of air changes per hour, and localized exhaust fans to remove fumes, where required. The
process plant includes dust control and fume extraction systems.

18.2.8.1.5 Site Communications

Site-wide communication design will incorporate reliable communications systems to ensure that
personnel at the Project site have adequate voice, data, and other communication channels
available.
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Communications will be facilitated by satellite internet connectivity, Voice Over Internet Protocol
(VolP) phones, UHF radio and a wireless network. A trunked radio system consisting of handheld,
mobile and base digital radios will provide wide-area communications coverage.

18.2.8.1.6 Fire Protection System

The Coffee site facilities will be protected, at a minimum, from fire in accordance with applicable
codes and standards. The fire alarm system will consist of manual pull stations at building exits and
audible and visual notification devices throughout the work areas.

All surface mobile equipment will be fitted with fire extinguishers. The fleet of open pit mining
equipment will also contain fire suppression systems.

The firewater main, hydrant, and standpipe system will service the Coffee site facilities by a fire
water tank and modularized pump unit. The fire water pump system will include a main pump and
jockey pump which are electrically powered and a diesel-driven standby pump. The fire water
pumping system will be housed in a modular building. A fire water truck will provide supplemental
protection. All buildings and conveyors will have fire extinguishers and some will have standpipe
systems and fire truck connections. There are no sprinkler systems inside the truckshop or the
process plant.

The power generators, because they are large diesel engines, will each have a Liquid Vehicle
System (LVS) fitted. The camp, Administration Offices and Mine Dry will be fitted with sprinklers
connected to the firewater main.

18.2.8.2 Power Supply
18.2.8.2.1 Power Generation

A single captive power plant will be used to meet the electrical power demand necessary to support
the Coffee Gold operation. The power plant comprises four diesel-fired reciprocating engine
generator sets (gensets) in a N+2 (2+2) arrangement. Each generator will be prime rated for
2.250 MW running at 1,800 rpm and generating power of 4,160 V. The peak gross power is 4.5 MW
(two operating gensets @ 100%; 2 x 2.25 MW). The estimated electrical loads are shown in Table
18.5.

Table 18.5: Coffee Site Electrical Load

Connected Peak Average Average Average Energy
Annual
(kW) (kW) (kW) s‘zlr(“vf;;er Winter (kW) | Annual (kWh)

Ore Crushing And 1,578 1,219 669 886 8 5,860,723
Handling
Process Plant 2,603 1,227 825 805 886 7,226,565
On-Site 1344 833 684 681 692 5,987,931
Infrastructure
Grand Total 5,525 3,278 2,178 2,371 1,585 19,075,219

Source: Allnorth 2016

Effective Date: January 6, 2016 18-17



“/)\’h

KAMINAK GoLD CORP. T T
N1 43-101 COFFEE GOLD TECHNICAL REPORT b 4

The power plant will be modular with all gensets interconnected. Each genset will be packaged in a
walk-in, sound-attenuated enclosure that is constructed, assembled and tested prior to shipment to
site. Each genset package will include:

e One generator providing 2,250 kW @ 1,800 rpm;
o One plate and frame heat exchanger with associated controls;
o One exhaust gas waste-heat boiler;
e Local engine control;
e Local motor control centre for module load;
¢ One engine module complete with ventilation, exhaust system and blanketing; and
o Fire suppression.
The power plant will also include one electrical building, complete with the following:
e Four generator breakers with protective relays;
e One grounding package with neutral grounding;
¢ One station service feeder and transformation; and
e MCC power distribution.

Given the modular and expandable nature of the power plant, two gensets will be mobilized in
Year -2 to provide construction power. An additional genset will be added in Year -1 in advance of
plant start-up and the fourth genset will be added in Year 1 to achieve the N+2 configuration.

18.2.8.2.2 Power Distribution

The power plant includes all switchgear and control equipment to link the generators. This
equipment includes 4,160 V switchgear for the generators and process plant feeders, load-sharing
systems, neutral grounding equipment, surge suppression, local and master control systems, and all
necessary low-voltage distribution equipment for power plant ancillaries.

Power will be distributed throughout the plant site at 4,160 V. There will be five distribution feeders,
including two spare positions.

The electrical loads at the primary crusher area will be fed with a 4,160 V overhead power line.
Seasonal open pit dewatering will be handled by diesel pumps eliminating the need for long-
distance, high-voltage transmission lines.

18.2.8.2.3 Power Plant Opportunities

The diesel engines will be equipped with a natural gas conversion kit that will allow diesel fuel to be
substituted with up to 70% liquid natural gas (LNG). Due to the low cost of diesel fuel at the time the
Feasibility Study was completed, the power generating cost difference between natural gas and
diesel fuel was not significant enough to justify the additional $1.5M capital expense associated with
LNG storage and vapourization. If in the future diesel fuel costs increase, significant power
generation costs savings may be realized by substituting LNG for diesel.
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18.2.8.3 Site Roads
The road network for the Coffee site will consist of haul roads and service roads.

In general, site roads will be constructed with embankment fills. The embankment material will be
rock material sourced from infrastructure earthwork activities or from open pit waste material.
Appropriate thicknesses of road bed material will be utilized according to the existing ground
conditions.

The Coffee site will have 25 km of external pit haul roads and 3 km of service roads (not including
the all-weather site access road). Service roads will be used for smaller vehicles (i.e. light trucks) to
access ancillary infrastructure such as the airstrip, AN storage facility, and camp site.

The haul road design criteria are described in Section 16 while service road design criteria are as
follows:

o Design vehicle: light/medium truck;

e Minimum width of travelling surface: 8 m;

e Design speed: 50 km/h;
e Side slopes: 2H:1V;
e Maximum grade: 8%;

o Safety berms (fills > 3 min height): 0.5 m.

18.2.8.4 Airstrip

The airstrip is a vital component of the Coffee site infrastructure as air transportation is the primary
means for mine personnel and incidental freight transportation.

18.2.8.4.1 Airstrip Design and Construction

The Coffee airstrip is designed to handle turboprop passenger aircraft similar in size to a Hawker
Siddeley 748. The airstrip is also sufficiently sized to handle cargo aircraft up to a de Havilland DHC-
5A Buffalo. The airstrip will be designated as “registered”, thereby allowing for the use of approved
charter aircraft without having to comply fully with Transport Canada’s standards as set out in
“TP312E Aerodrome Standards and Recommended Practices”.

The Coffee airstrip will be constructed to a 1,220 m (4,000 ft) length and 35 m width. The taxiway to
the apron area is 10 m wide with 6 m graded areas along each side. The apron is suitably sized for
two aircraft to maneuver and park. The airstrip is to be constructed from cut-and-fill material local to
the airstrip. Fill material will be placed in 300 mm lifts and compacted. The airstrip graded areas will
be capped with a minimum layer of 300 mm of 19 mm minus granular crushed rock.

The airstrip plan and profile are shown in Figure 18.8. Figure 18.9 provides typical cross sections of
the airstrip and taxiway.
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Figure 18.8: Airstrip Plan and Profile
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Figure 18.9: Airstrip and Taxiway Typical Sections
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The obstacle limitation surfaces (OLS) for the Coffee airstrip are based on the use of turboprop
aircraft.

18.2.8.4.2 Airstrip Navigation Equipment

The Coffee airstrip will be equipped with a GPS Instrument Approach system allowing for instrument
flight rules (IFR) approaches and departures under suitable weather conditions. The airstrip lighting
package will include:

¢ Runway edge lighting;

o Taxiway edge lighting;

e Precision approach path indicators (PAPI); and

o Omni-directional approach lighting system (ODALS).

The lighting controls will allow pilots to control the lighting remotely via radio (ARCAL) and also allow
operation by ground personnel.

A pre-fabricated modular operations centre will be located on the airstrip apron and will contain all
electrical services and controls for the airstrip. The operations centre will contain radio equipment for
ground-to-air communications. A four element automated weather observation station (AWOS) will
be located alongside the operations centre and provide wind direction and speed, visibility and
ceiling readings to pilots during landing and take-off.

The primary power supply for the airstrip will be from a dedicated diesel generator located at the
flight operations centre.

18.2.8.4.3 Airstrip Ancillary Equipment

Site support equipment such as a grader, dump trucks, loaders and a compactor will be used for
airstrip surface maintenance and snow removal. The mine’s water truck will be utilized to spread
chemical dust control product during the summer (drier) months. A pick-up truck within the site
support equipment fleet will be utilized for measuring the runway surface friction index.

Passengers arriving at the Coffee site will be transported directly from the aircraft to the camp
facilities using the site’s crew buses. Departing passenger will then be returned from the camp to the
aircraft. During the period when passengers are being transferred the support crew will unload any
baggage and freight and transfer it to the camp or warehouse facilities.

A licensed radio operator will be made available prior to any flight leaving its origin and will remain in
contact with the aircraft until it has landed and departed. This will allow the operator to relay weather
and friction index information to the pilots.
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18.3 Access Road
18.3.1 Introduction

The all-weather access road between Dawson and the mine site will form a critical component of the
Project infrastructure that will be used to provide equipment, fuel, and other supplies during
construction and operations. Forestry-road type construction will commence in Year -3 with
substantial completion prior to the start of site construction in Year -2. Figure 18.10 shows the
intended route of the road.

Figure 18.10: All-weather Access Road Alignment
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The access road to the site will originate 16 km outside of Dawson, YT at the junction of Hunker
Creek Road. The road will initially follow existing government maintained roads up to Sulphur Creek.
Once past Sulphur Creek the road will generally following existing roads utilized by placer miners
with some upgrades and realignments required to meeting design criteria and make the road
suitable for year-round access.

The access road will cross two major rivers; the Stewart River and the Yukon River. During periods
of open flow barges will be utilized to move transport trucks across each river. When frozen, ice
roads will be constructed to allow access across the rivers. No river access will be possible during
the spring thaw and fall freeze-up periods each year. Logistics and storage of fuel and consumable
materials during these periods has been considered with respect to storage and laydown areas.
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The winter ice road construction of river crossings will begin in early December of each year. Once
the road is constructed and deemed suitable for hauling, the road will be monitored and maintained
to ensure safe and continuous operation until the end of April.

18.3.2 Road Alignment

Table 18.6 provides a description and distance of each section of the access road.

Table 18.6: Access Road Section Distances

Road Section Distance (km) Description of Work

Dawson to Sulphur (Gov’t maintained Improve drainage, raise subgrade in
62.7 .

road) areas, rebuild soft spots.

Indian River 12.9 Follows existing placer roads, minor re-

alignment to maintain design criteria.

Follows existing placer roads, 2 km re-
Eureka Creek 6.4 alignment Sta 16+800 to 18+800 to
improve gradient.

Follows existing placer roads, 11km re-
alignment Sta 27+300 to 38+300 and 2 km

Henderson Ridgetop 33.5 re-alignment Sta 42+200 to 43+400 to
maintain design criteria.
. Follows existing placer roads to Sta
Maisy May 22:5 73+800, then new road to 75+200.
New road: entire section from Maisy May
North Bank Stewart 8 to North Bank of Stewart crossing.
Barker 18.9 Fol]ows existing placgr roads, minor re-
alignment to maintain design criteria.
Barker-Ballarat 16.7 New road entire section.
Follows existing placer roads to Sta
Ballarat 7.8 124+000, New road to North Bank of

Yukon crossing.

New road construction from the south
Winter road 4.1 shore of the Yukon River to be used
annually during the winter road season.

Existing access road from south bank of
Yukon River to Coffee Site 19.8 Yukon crossing to site — no significant
construction required.

Total Distance (Dawson to Site) 213.3

Source: Onsite 2016The access road will cross two major rivers: the Stewart River and the Yukon
River. Each river crossing will have a barge to ferry transport trucks across the river during the open
water season. The access road intersects several major streams and creeks which will be crossed
using either clear span bridges or culverts. Table 18.7 provides a list of the major stream crossing
locations and the type of structure to be installed.
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Table 18.7: Major Stream Crossing Structures

Crossing Distance from Dawson (Km) Structure Type
Sulphur Creek 68 12.2 m Long Bridge
Indian River 69.9 27.4 m Long Bridge
Eureka Creek 76.7 3,600 mm x 18m Long CSP
Maisy May Trib 1 120 1,800 mm x 17m Long CSP
Maisy May Trib 2 121.5 1,500 mm x 14m Long CSP
Maisy May Trib 3 1211 1,500 mm x 17m Long CSP
Maisy May Trib 4 127.9 12.2m Long Bridge
Maisy May Proper 137.8 18.2m Long Bridge
Lower Barker 147 21.3m Long Bridge
Mid-Barker Camp 157.3 9.1m Long Bridge
Mid-Barker Tailings 2 158.7 12.2m Long Bridge
Upper Barker Trib 1 162 2,400 mm x 10m Long CSP
Upper Barker Trib 2 163.3 2,400 mm x 14m Long CSP
Upper Barker 165.1 12.2m Long Bridge
Upper Ballarat 176.1 2,400 mm x 10m Long CSP
Mid-Ballarat 181.4 9.1 m Long Bridge
Lower Ballarat Trib 182.7 9.1 m Long Bridge
Ballarat Proper 182.9 15.2 m Long Bridge

Source: Onsite 2016
18.3.3 Design Criteria
Table 18.8 provides the design criteria used for the land portion of the access road.

Table 18.8: Access Road Design Criteria — Land Portions

Unit Value
Design Speed (Valley Bottoms) km/hr 50
Design Speed (Mountainous Terrain) km/hr 30
Finished Road Width m 5
Surfacing Depth mm 300
Minimum Curve Radius m 35
Minimum Stopping Sight Distance m 65
Maximum Favourable Road Grade (Sustained/Short Pitch) % 8/10
Maximum Adverse Road Grade (Sustained/Short Pitch) % 8/10
Minimum Switchback Radius m 18
Maximum Switchback Grade % 8
Design with Intervisible Turnouts Yes

Source: Onsite 2016
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Table 18.9 provides the design criteria used for the ice crossings on the Stewart and Yukon Rivers.

Table 18.9: Access Road Design Criteria - Ice Crossings

Operating Speeds Unit Value
Loaded trucks on ice km/hr 25
Loaded trucks on land km/hr 30
Loaded trucks on/off portages km/hr 10
Empty trucks on ice km/hr 35
Empty trucks on land km/hr 55
Road Width on ice m 10

Source: JDS 2016

Table 18.10 provides minimum ice thickness and total allowable weight for various vehicle
configurations.

Table 18.10: Load Limits at 100% of Highway Legal Gross Vehicle Weight

Vehicle Configuration Minimum Ice Thickness Total Allowable Weight
(m) (kg)

2-Axle Hotshot 0.66 14,600

3-Axle Hotshot 0.73 22,500

6-Axle Tractor Trailer 0.89 46,500

7-Axle B-Train 0.96 56,500

Source: JDS 2016
18.3.4 Access Road Operations

The access road will be operated on a year-round basis with the exception of periods when the
Stewart and Yukon Rivers are either freezing-up in the fall through early winter or breaking-up in the
spring. There are two distinct operating seasons for the road; one during periods of open water flow
in the two major rivers and the other during the winter months when the rivers are frozen. During the
open water period barges will be utilized to ferry transport trucks delivering fuel and dry freight
across the Stewart and Yukon Rivers. During the winter months, when the rivers are frozen, ice
crossings will be constructed to allow transport trucks to drive across the rivers.

The access road is expected to be open an average of 295 days per year with barge service
beginning each year in late May and being suspended at the beginning of November. A six week
period is expected for the river to freeze up. Natural freezing of the river will be facilitated or
augmented by the pumping of water on the surface ice to enhance ice thickening rates. This is
anticipated to allow hauling on the ice crossings to commence in mid-December of each year. The
ice crossings are expected to be in operation until late April when ice thickness will no longer be
sufficient to support heavy equipment. Break-up is anticipated be about four weeks from the last use
of the ice road before barge services will be able to resume. Operating periods are based on
historical averages from barge and ice crossings over various rivers in the Yukon (Dawson Ferry and
the Minto Mine barge operation) as well as data obtained from ferry and ice crossings in the
Northwest Territories.
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Freight and fuel will be transported to the Coffee site annually on the access road beginning in
Year -2. Freight and fuel quantities have been estimated for the life of the mine and are shown in
Table 18.11.

Table 18.11: Annual Access Road Freight and Fuel Quantities

Freight (t) (.(';(;‘:'L)
Year -2 7,336 3,289
Year -1 17,836 14,340
Year 1 21,644 30,667
Year 2 21,791 33,657
Year 3 22,615 31,492
Year 4 21,597 31,945
Year 5 24,010 31,616
Year 6 21,584 32,265
Year 7 24,469 33,516
Year 8 20,756 31,692
Year 9 5,946 12,414
Year 10 221 621
Total LOM 209,806 287,514

Source: JDS 2016

Freight and fuel will be transported to the Coffee site by trucking contractors using standard on-
highway trucks. Freight hauling will primarily utilize tridem flat deck trailers for annual consumable
transportation and a variety of trailer configurations for oversize equipment. Freight hauling is
expected to average 25 t per load. Fuel hauling will utilize standard tridem tankers with a 46,500 L
capacity. Annual freight loads have been estimated based on the above load factors and are listed in
Table 18.12.

Table 18.12: Annual Truck Loads

Freight Loads Fuel loads Total Loads

Year -2 294 71 365
Year -1 714 309 1,023
Year 1 866 660 1,526
Year 2 872 724 1,596
Year 3 905 678 1,583
Year 4 864 687 1,551
Year 5 961 680 1,641
Year 6 864 694 1,558
Year 7 979 721 1,700
Year 8 831 682 1,513
Year 9 238 267 505
Year 10 9 14 23
Total LOM 8,397 6,187 14,584
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The barges are estimated to operate an average of 158 days per year, except during the estimated
6-week (42 days) road closure awaiting freeze-up. With the estimated six week (42 days) road
closure during freeze-up, approximatley 200 days or 55% of the annual loads will be transported to
site during the open water season.Barges will operate on a Monday-to-Friday, day shift only basis.
Each barge will be operated by a certified captain and have a labourer assistant. Table 18.13
provides the annual loads to be transported during the open water season along with the average
weekly and daily load requirements. Barges will be self-propelled deck barges with a minimum net
tonnage of 40 t. The deck length will be a minimum of 27 m with a maximum draft of 1.2 m.

Table 18.13: Open Water Season Truck Loads to Site

Total Loads Weekly Average Daily Average

Year -2 200 8.9 1.8
Year -1 561 24.9 5.0
Year 1 836 37.0 7.4
Year 2 875 38.8 7.8
Year 3 867 38.4 7.7
Year 4 850 37.7 7.5
Year 5 899 39.8 8.0
Year 6 854 37.8 7.6
Year 7 932 41.3 8.3
Year 8 829 36.7 7.3
Year 9 277 12.3 25
Year 10 0 0.0 0

Source: JDS 2016

The ice crossings are estimated to be open for haulage an average of 137 days per year. With the
estimated 4-week (28 days) road closure during break-up, approximately 165 days or 45 % of the
annual loads will be transported to site during the winter season. The access road will be open to
traffic on a Monday-to-Friday, day shift only basis.

Table 18.14 provides the annual loads to be transported during the winter season along with the
average weekly and daily load requirements.
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Table 18.14: Winter Season Truck Loads

Total Loads Weekly Average Daily Average
Year -2 165 8.4 1.7
Year -1 462 23.6 4.7
Year 1 690 35.3 71
Year 2 721 36.8 7.4
Year 3 716 36.6 7.3
Year 4 701 35.8 7.2
Year 5 742 37.9 7.6
Year 6 704 36.0 7.2
Year 7 768 39.2 7.8
Year 8 684 34.9 7.0
Year 9 228 11.6 23
Year 10 23 1.2 0.2

Source: JDS 2016

Fuel off-loading at the Coffee site will be performed by the haul truck drivers utilizing pumping
systems at the bulk fuel storage facilities. Freight off-loading will be performed by the site support
crew’'s heavy equipment operators with assistance from the haul truck drivers and labourers.
Existing site support equipment located at site will be utilized to off-load freight trucks. Any freight
that has been identified for removal from site will be loaded onto empty freight trucks.

18.3.5 Access Road Maintenance

The majority of the day-to-day maintenance of the access road will be performed by the site support
crew. A dedicated motor grader will operate on the road on a Monday-to-Friday, day shift only basis.
A third party contractor will supply and deliver aggregate material for re-surfacing and sanding of
passes during the winter. During periods of extended adverse weather, road maintenance activities
may need to be increased. Additional equipment from the site support and mining fleets may be
utilized during these periods.

Construction of the ice crossings over the Stewart and Yukon Rivers are planned to begin
construction in mid-November starting in Year -2. At this time it is expected that the rivers will be
frozen and able to support light tracked-equipment.

It has been assumed that ice crossings will be constructed by an experienced contractor. The
contractor will provide all labour and equipment to construct the ice crossings and open the winter
road section of the access road from the south bank of the Yukon River to intersect the existing
access road between the Yukon River and the Coffee site.

Prior to construction, ice profiles will be reviewed and permissible equipment weights will be
approved. Snowcats, with a low bearing-pressure, will work behind the profiling crew, clearing the
snow along the ice alignments. Once the snow is cleared from the ice, flooding will commence in
order to increase ice thickness as quickly as possible. Portages will be roughed in on the initial pass
and a final grooming will take place once the crews have the entire route opened to design widths.
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River crossings constructed on ice will adhere to Fisheries and Oceans Canada requirements for ice
bridges and snow fills as well as DFO “Under-lce Water Withdrawal Protocols”.

The road will be open to haul vehicles once all the portages are constructed. An independent ice
engineer will verify ice thicknesses and provide loading charts for the various vehicle configurations.

Road maintenance during the winter season will focus on the following tasks:
¢ Maintaining road widths and repairing damage to the ice sheets as required;
e Sanding of the portages as and when required;
e Ice profiling every second day until the road reaches 100% capacity, then weekly; and
o Rescue and recovery work as required.

Once the winter season is complete each year, maintenance crews will perform the following tasks
to decommission the road:

o Remove all gravel on the ice surfaces that may have ended up on the ice as a result of
sanding the portages;

e Gather all road signs and properly store them for future use;
o Remove any garbage that is found along the route; and

¢ Remove any hydrocarbon spills that are found along the route.

18.4 Surface Water Management

A hydrology and hydraulic analysis was prepared for the maximum extent of the Project at the end of
mine life. The analysis used the FS mine plan including the layout of the pits, waste dumps, heap
leach pad, crusher and process plants, roads and other support facilities. The design uses
hydrologic information to estimate runoff volumes, peak flow rates and catchments. The design is
not intended to be the final configuration for drainage collection, but simulates a probable
configuration relevant to the design scenario presented for the mine site. The calculations outlined
below are conservative in terms of total anticipated runoff, pond storage, and conveyance capacity.

Figure 18.11 presents the site layout at maximum extent at the end of Year 10. Components of the
water management system include diversion channels, diversion berms, flow-through rock drains in
the WRSF, and sediment collection ponds.
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Figure 18.11. Water Management Plan
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Sedimentation ponds will be located at the pour point of catchments receiving contact water from
mine workings. Changes to the location and/or footprint of each WRSF and their sequence of
development may affect the volume of runoff collected. The conveyance system capacity is
conservatively designed to accommodate minor variations from the current mine plan that could
affect estimates of water volume storage requirements or peak flows.

18.4.1 Design Criteria and Parameters

Design criteria for the Project provide adequate measures to reduce erosion caused by concentrated
flows, capture sediment, and provide a stable conveyance system. Design criteria and assumptions
for routing stormwater and attenuation are as follows:

o Rainfall depths are based on meteorological information provided by Lorax (2015a);

¢ Rainfall runoff modelling is based on the Soil Conservation Service (SCS) Type | storm
hydrograph;

e Collection and routing of impacted runoff through sedimentation ponds (excluding the landing
strip area, and mine access road) to settle total suspended solids (TSS);

e Channels and berms convey the 100-year, 24-hour storm event including average daily
maximum snowmelt;

e Surface grading will be performed during operations to accommodate drainage into design
shown;

e Provide retention volume equal to the estimated runoff from the 10-year, 24-hour storm event
within the sedimentation ponds, and release rate over a period of 48 hours or longer;

e Provide detention volume equal to approximately half the estimated maximum 24-hour snow
melt volume (Lorax 2015a);

¢ Pond embankments include 1 m of freeboard volume;

e Dam design for sedimentation pond freeboard does not include estimations for wind setup
and wave run-up;

e Pond embankment crest widths will have a minimum width of 14 m to provide access for
maintenance traffic;

e Pond outlet structures will accommodate flows up to the 100-year, 24-hour storm event;

o Each pond will have emergency spillways to convey the 200-year, 24-hour storm event (a
larger event may be considered upon further evaluation of the ponds);

e TSS concentrations in runoff sediment loads are uncertain. However, storage capacity within
the ponds is expected to provide retention time to settle the majority of TSS. The 48-hour
retention time should facilitate the settling of TSS particle sizes greater than 5um;

e Flocculation may be required to manage TSS, especially during spring freshet and large
storm events due to the increased quantity of runoff and reduced water quality;

e Hydrologic parameters for approximate SCS hydrologic soils groups are based on AECOM
(2012);
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e Conveyance channels are currently designed to a 1 m depth. The final design depth may be
reduced following further refinement of the design; and

¢ Maintain a minimum of 0.3 m of dry freeboard in the channel (i.e. between the normal water
surface elevation and the top of channel) for the design storm and to account for debris and
ice build-up.

18.4.2 Hydrologic Analysis

The hydrologic modelling program HEC-HMS version 4.1, U.S. Army Corps of Engineers (USACE
2013), was used to perform the hydrologic calculations. HEC-HMS model parameter include the
following:

e Catchment delineation;
e Precipitation;

e Snowmelt;

e Precipitation losses;

e Transformation;

e Channel routing; and

e Runoff calculations.

18.4.3 Hydraulic Analysis

Manning’s equation was used to estimate the flow depth using a trapezoidal channel geometry,
assuming flow depth equals normal depth. Channel geometry and Manning’s ‘n’ value (coefficient of
roughness which varies with riprap size) were varied to determine an appropriate channel
configuration to convey the 100-year, 24-hour peak flows calculated in the HEC-HMS model. The
channels are designed with a minimum of 0.3 m of dry freeboard for the peak flow event to allow for
possible ice build-up, sedimentation, and climatic and natural uncertainties.

To protect channels and diversion berms from erosion, rock armour (riprap) size was determined
using NRCS Practice Standard 486 as developed for the United States Federal Highway
Administration (Robinson 1998). The Practice Standard uses Manning’s equation and an iterative
calculation to determine the depth and velocity of flow. The “n” value is based on depth of flow over
a rough surface and varies depending on riprap size and slope derived from the expressions of
Strickler, Anderson and Abt et al (1988). The practice calculates a stable median riprap size (Dsp) to

resist the tractive force of design peak flow in the channel.
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18.4.3.1 Conveyance

The conveyance system comprises of channels, diversion berms, haul road drainage ditches, and
surface drainage (both natural and constructed) directing runoff to a conveyance route. Runoff is
conveyed from the working mine area to sedimentation ponds located in key locations immediately
downstream of WRSFs or other impacted areas. Stormwater is routed through the ponds, where
sediment settles before discharging to the environment.

18.4.3.2 Rock Drains

Flow-through drains are proposed as a method to drain pit lakes which may form at the end of mine
life or develop during operation. The proposed locations of the drains are depicted in Figure 18.11.
The drains will be constructed of coarse waste rock selected and stockpiled during mining
operations. Geotextile fabric or a filter (sorted rock layer) may be used to prevent migration of fines
into the flow-through drain from above. Waste rock size characterization is needed before
determining the need for a filter layer. Alternatively a thicker layer of drain rock could be deposited
to reduce the influx of fines into the drainage pathway. The flow-through drains will accommodate
the 100-year, 24-hour storm event, including snowmelt with capacity of up to four times the
calculated runoff peak quantity. Table 18.15 summarizes runoff volume anticipated to be conveyed
through each flow-through drain, as well as calculated dimensions.

Table 18.15: Flow-through Drain Summary

Storm "Q" Minimum Minimum Drain Rock Approximate
Name 3 Bottom Width . Diameter 3
(m°/s) (m) Height (m) (m) Volume (m°)
North Dump Drain 3.33 10 3.4 0.75 40,000
South Dump Drain 1 1.6 8 2.5 0.75 24,000
South Dump Drain 2 6.16 15 4.8 0.75 81,000

Source: SRK 2016

The flow-through drains for the North and South dumps are constructed in areas where permafrost
may be present. Ice formation within the flow-through drains is a concern. However, they are
designed to accommodate up to four times the 100-year 24-hour flow and also due to the
perviousness of the waste rock dump, it is unlikely that ice could form and block flow entirely.
Channels are located near the spill point of the pit lakes (near the connection with the flow-through
drains) to accommodate overflow should the flow-through drains clog or freeze. The channels are
designed for the 100-year event; if the drains were to freeze, the channels have the capacity to
handle the average yearly runoff or spring freshet. An alternate flow path could be sized to provide
conveyance of the 100-year, 24-hour storm event or greater.

The preferred alternative is to provide conveyance through the WRSFs as opposed to over their
surface. However, capacity for overland flow could be provided at a modest cost to the Project.
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18.4.4 Attenuation of Runoff

Runoff from the mine site will be routed to five retention ponds located downstream of proposed
mining areas; North Pond, South Pond, West Pond, Kona Pond, Heap Pond and Ore Pond. The
ponds serve two purposes. Firstly, they settle the TSS load prior to discharge, and secondly they
reduce the peak discharge rate of a storm by attenuating (storing and releasing) runoff and
discharging it at a lower peak rate. Each pond is sized to store and release a volume of water equal
to or less than the 10-year, 24-hour storm event runoff volume.

Runoff volumes greater than the 10-year event, but less than or equal to the 100-year event, will be
routed through the pond riser. Storms up to the 200-year event will be routed through the emergency
spillway. Peak discharge (m®/s) from the ponds will be at a rate less than or equal to the pre-
development rates for storms less than or equal to the10-year, 24-hour event.

18.4.4.1 Sedimentation Ponds

The ponds will be constructed by building a berm at the downstream end of the pond. All pond
embankments are greater than 8 m in height. However, none will impound more than 60,000 m? of
water. Table 18.16 summarizes designed capacity and dimensions for each pond.

Table 18.16. Pond Designed Capacity and Dimensions

Approx.
) Crest Emb_ank. Dam Dam Dam 10yr 24hr 24-Hour
Description Dralnagg Elev Fill Height Crest Crest Runoff Snowmelt
Area (km”) ’ Volume Width Length Volume
(m) , (m) 3 Volume
(m?) (m) (m) (m?) (m°)
North Pond 22 962 57,000 14 14 120 26,000 | 57,000
Drest Pond 1.96 921 59,000 13 14 140 23,000 51,000
South Pond 2.97 827 31,500 12 14 90 26,000 77,000
ggfnp Pond 113 1,035 21,500 10 14 100 14,000 29,000
gg’rf Pond 0.18 1,160 20,000 9 14 115 3,500 4,700
Ore Pond 0.37 1,103 | 10,500 4 6 200 4,000 9,700

Source: SRK 2016

The maximum average daily snow melt during spring freshet (Lorax, 2015a) will generate a runoff
volume approximately two to three times that of the 10-year, 24-hour storm event. Sizing the ponds
to accommodate the maximum snow melt water volume over a 24-hour period is costly and the
consequent increase in impoundment size could change the classification of the impoundment
structures. The TSS load during larger runoff events would be better managed by adding flocculent
at the pond inlet to enhance settling. By sizing the ponds to accommodate a volume greater than the
average storm event each year, but less than the maximum runoff (snow melt), the retention time
within the pond will increase and resulting more efficient collection of sediment for these smaller
events. The spring freshet will likely generate a large quantity of runoff.
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However, peak discharge rates will be much less than a 100-year, 24-hour event. This is due in part
to the slow and constant rate of snow melt, versus the peak discharge of a rainstorm. Due to the
large influx of freshet runoff, the ponds will be filled to capacity with overflow discharging through the
riser structure.

18.4.4.2 Total Suspended Solid Settling

The sedimentation ponds reduce TSS by allowing settling of the sediment to occur and thereby
increase water quality at the discharge point. Reduction of TSS is accomplished by gravity
settlement during extended retention and/or by the addition of flocculant. The ponds are sized to
accommodate a volume of water equal to the volume of the10-year, 24-hour storm event runoff.

During large storm events or spring freshet it is unlikely that water quality can be met by gravity
settling alone; flocculent will be used to enhance TSS settling. Flocculation stations will be located at
the inlet end of the ponds and will treat inflow prior to entering the ponds. Sediment accumulated
within the ponds will be removed when permanent pool storage depth is less than 1 m at the riser, or
at a minimum prior to winter freeze-up.

18.4.5 Site Grading

The drainage pattern shown in Figure 18.11 assumes drainage structures will be maintained
throughout operations and allow contact water to report to a conveyance structure and then
ultimately to a sediment pond or pit lake. The pit lakes will act as primary settling ponds before
discharging to the sediment ponds below.

The benches on the waste rock dumps will be designed to slope (inwards) away from the dump
crest. Runoff is concentrated along toe of each bench and prevented from running over the dump
face by a series of diversion berms (originally safety berms).Runoff is diverted to the perimeter of the
waste rock dumps and collected in channels at the dump perimeter. Maintaining this drainage
pattern during operations may be challenging, and a variation of channels and berm cuts directing
runoff down the dump face may be considered for minor runoff volumes. Directing large quantities of
concentrated runoff down the face of the dump should be avoided. Large quantities of runoff may
pose problems such as erosion of the dump face, or the construction of a suitable armoured
conveyance channel (maximum slope for a riprap channel is 2.5:1).

Once a bench is developed to full build-out, runoff will be diverted to the perimeter channels. The
channels located at the perimeter the dumps will be sized to accommodate either scenario (down
the face, or to the perimeter), as the total drainage area is the same, and expected runoff quantities
intercepted will be similar. Diverting concentrated flow water down the dump face will be avoided to
prevent erosion on the slope. The water management system (berms, diversion, channels and
ponds) will be constructed according to the final build-out of the dumps and pits. Interim water
management structures will be built as required.

At closure, TSS will be monitored and will likely decrease after mining. This is especially true for the
North and South WRSFs where the majority of runoff will be diverted to pit lakes for primary
settlement. In areas where WRSFs remain uncovered, it is unlikely that the sediment basins can be
removed unless the site is stabilized with vegetation or rock armouring to reduce erosion and
sediment migration from the dump benches and faces.
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18.5 Mobile Equipment

Mobile site support equipment provides support to operations at the Coffee site. A list of site support
equipment is provided in Table 18.17. The support equipment fleet is based on similar equipment
utilized at other northern Canadian mining operations.

Table 18.17: Site Support Equipment

Equipment Description Quantity

1 T Diesel Crew Cab Pick-up - Ford F350 6

2 T Diesel Pick-up c/w Heated Van - Ford F550

5T Flat Deck Truck

20T Picker Truck - Western Star 4900 XD

Water Truck

Vacuum Truck

Tractor w/ Deck Trailer

44 Passenger Bus - Freightliner

Ambulance/Rescue - Ford F450

Tool Carrier - Cat 966K (c/w Attachments)

Skid Steer Loader (1Cu.M)

Excavator (~1.0 CU.M) CAT 320DL

3 T Forklift - Warehouse - CAT 2DP6000

65ft Man-Lift - Genie S-65

Portable Diesel Heaters

Pipe Fuser - McElroy T900

Cat 140 Grader

N R a2 DN AN A AN

River Barge

Source: JDS 2016

18.6 Manpower

The site support manpower crew will provide support to the operations and will be responsible for
the following activities:

¢ Infrastructure facilities maintenance and repairs;

e Transferring of freight from the storage areas to the warehouse and operation centres;
e Personnel transport between the camp and aircraft;

e Loading and unloading of aircraft;

e Airstrip operations and maintenance;

¢ Waste management duties (incineration, water treatment, hazardous waste handling);
¢ Plant site snow removal;

e Site water management;
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e Access road maintenance; and
o Barge operations.
Table 18.18 provides the composition of the site support crew.

Table 18.18: Site Support Manpower Crew

Labour Position

On-site Labour

Surface foreman

Electrician

Facilities maintenance - tradesman

Mobile equipment operator

Labourers/apprentices

Mobile equipment operator — road maintenance

Barge captain

Labourers — barge operations

NIN2NDN W[~

Total support crew (on-site)

-
w

Source: JDS 2016
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19 Market Studies and Contracts

Detailed market studies on the potential sale of gold from the Coffee Gold Project were not
completed. JDS confirmed the refining and payable terms with a leading industry entity in order to
determine indicative terms with respect to the doré to be produced. The terms were reviewed and
found to be acceptable by QP Gordon Doerksen, P. Eng.

No contractual arrangements for shipping, port usage, or refining exist at this time. Table 19.1
outlines the terms used in the economic analysis.

Table 19.1: NSR Assumptions Used in the Economic Analysis

Assumptions Unit Value
Au Payable % 99.8
Au Refining Charge US$/oz 1

Source: JDS 2016

19.1 Metal Prices

The precious metal markets are highly liquid and benefit from terminal markets around the world
(London, New York, Tokyo, and Hong Kong). Historical gold prices are shown in Figure 19.1 and
demonstrate the change in metal prices from 1998 to 2015. Historical average US$:C$ exchange
rates are shown in Figure 19.2.

Figure 19.1: Gold Price History (Kitco Spot)
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