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1

Introduction

Midas Gold Idaho, Inc. (Midas Gold) is currently conducting a geochemical characterization study for
the Stibnite Gold Project (the Project) in central Idaho. The primary purpose of the study is to
develop geochemical characterization data that will ultimately form part of the planning and impact
assessment for the Project. Geochemical testing of mine waste materials provides a basis for
assessment of the potential for acid rock drainage and metal leaching (ARDML), prediction of
contact water quality (i.e., surface water and groundwater that comes into contact with development
rock, pit walls, or tailings), and evaluation of options for design, construction, and closure of the mine
facilities. This work was designed to support the next phase of the Project’s potential advancement,
including environmental assessment and permitting.

To support this assessment, humidity cell testing (HCT) is being conducted on representative
materials to assess the long-term sulfide weathering and metal leaching rates. Two phases of
humidity cell testing have been undertaken as part of the geochemical characterization study,
including:

e Phase 1 — humidity cell testing was initiated on 17 samples in 2014, including 14 development
rock samples and three spent ore samples from the Spent Ore Disposal Area (SODA). The
development rock and spent ore humidity cells were operated for 144 weeks and 116 weeks,
respectively, before being terminated with approval from the United States Forest Service
(USFS). Cell HC-5 (representing schist from the West End deposit) was continued to week 184
before being terminated with approval. Following completion of the humidity cell testwork, the
samples were submitted for termination testing including Acid Base Accounting (ABA), Net Acid
Generation (NAG) testing and mineralogical analysis.

e Phase 2 - Since the Phase 1 HCTs were selected and initiated, the estimated
proportions/masses of individual lithologies that will be extracted by the project has been refined
and a second phase (‘Phase 2") of kinetic testing was initiated on eight samples in 2017. These
samples have been selected to address data gaps in the granite, intrusive, carbonate, breccia
and gouge materials. The Phase 2 humidity cell testwork is ongoing and laboratory data (pH,
EC, sulfate, iron, alkalinity) are available through week 35, week 51 or week 18.

The draft results of the Phase 1 humidity cell testwork were presented in the ‘Stibnite Gold Project
baseline Geochemical Characterization Report’ (SRK, 2017). This report presents the final results of
the Phase 1 humidity cell testwork and termination testing. The results of the Phase 2 program
available to date are provided in a supplemental technical report, along with recommendations for
continuation/termination (SRK, 2018).

Background

The goal of the kinetic testing (i.e., HCTs) is primarily to provide reaction rate data to support
predictions of leachate chemistry that would likely develop during meteoric rinsing of development
rock dump facilities and pit walls, and also to assess the potential for materials to develop acidic
conditions with prolonged weathering. The HCT results are being used to develop source terms for
chemical leaching of geologic materials in the future development rock storage facilities (DRSFs)
and in the final pit walls as part of the Proposed Action Site Wide Water Chemistry (SWWC)
modeling currently underway (SRK, in progress). The HCT results are used to define a rate of
leaching from the material (in mg/kg/week) and this is scaled to the field conditions from the
laboratory test based on ratio of rock in cell to rock in field, water/solid ratio, temperature and
average grain size. From this, an initial solution chemistry (in mg/L) is generated that can then be
utilized to represent a particular rock type in the predictive calculations.

RG/AP/RB
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Ultimately, kinetic testing can provide the following information relevant to the overall objectives of
the geochemical characterization program:

e  Types of sulfide minerals reacting;
e  Oxidation rates of sulfide minerals under varying pH conditions;

e Indication of the reactivity of acid buffering including types of minerals capable of buffering
under varying pH conditions, rates of depletion, and overall availability of buffering minerals;

e Indication of rates of release of trace elements;

e Relationships between bulk characteristics and release rates;

¢ Indication of long term acidic or neutralizing or inert geochemical behavior;
e Load released by initial contact water; and

e  Calibration of static tests to weathering rates.

The United States Bureau of Land Management (BLM) guidance on Rock Characterization
Resources and Water Analysis Guidance for Mining Activities (BLM, 2008) considers development
rock to be non-acid generating without kinetic testing if there is 300 percent excess neutralizing
capacity (i.e., Neutralization Potential Ratio, NPR> 3) and the Net Neutralization Potential (NNP) is
greater than 20 kilograms of calcium carbonate equivalents per ton (kg CaCO3 eqg/ton). According to
the BLM guidance (2008) samples that do not meet these criteria require kinetic testing to define the
acid generating potential. These criteria are consistent with guidelines presented in Appendix C of
the EPA and Hardrock Mining Source Book for Industry in the Northwest and Alaska (EPA, 2003),
which state that kinetic testing is required on samples with an NPR between 1 and 3 that show
uncertain acid generating behavior from static testwork. Based on Acid Base Accounting (ABA)
results from the Phase 1 HCT program, the majority of the Hangar Flats and Yellow Pine samples do
not meet the BLM criteria and demonstrate an uncertain potential for acid generation and further
testing is recommended based on the BLM and EPA criteria.

Phase 1 HCT Methods

Development Rock Sample Selection

A sub-set of 14 development rock samples from the static test database were selected for kinetic
testing and are summarized in Table 1. The steps taken to select samples for Phase 1 kinetic testing
included:

e Identification of the main material types that require characterization (i.e., those comprising
greater than two percent of future development rock and/or future pit walls);

e  Selection of two samples per material type including one that represents the median/mean
sulfide sulfur content and one that represents the 95th percentile sulfide content; and

e  Where more than one sample could be selected, the sample with the lowest neutralization
potential (NP) was selected in order to characterize the effect of net acid generation.

In general, arsenic concentrations correlate with sulfide content for most material types (Appendix
A). Therefore, samples selected to represent the 95th percentile of sulfide sulfur concentrations also
generally contained arsenic concentrations within the 95th percentile or greater. Likewise, samples
selected to represent the median or mean sulfide sulfur content also represent median or mean
arsenic concentrations.

RG/AP/RB
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3.2

Development rock/pit wall material types for the Stibnite Gold Project were defined based on the
primary lithological unit or rock type. The number of kinetic test samples selected for each material
type is based on the relative importance or mass of the lithological unit with respect to the total mass
in the deposit. Because an estimate of tonnage for each material type was not available at the time
of the Phase 1 sample selection, the main material types for the project were identified based on the
frequency of occurrence of the material types within the exploration drill hole database. Material
types comprising greater than two percent of future development rock and/or future pit walls were
selected for humidity cell testing.

The Yellow Pine and Hangar Flats deposits are geologically similar and are dominated by intrusive
bodies that are mostly comprised of quartz monzonite and alaskite. These material types also show
a range of acid generation potential from the static testing. Therefore, two samples representative of
each of these material types were selected for kinetic testing. Diorite and rhyolite are less common
within the Hangar Flats and Yellow Pine deposits and are consistently non-acid generating based on
the static test results. Therefore, only one sample of each of these material types was selected for
kinetic testing to characterize the observed variability. For the diorite and rhyolite material types,
samples with sulfide sulfur content and arsenic concentrations in the 95th percentile were selected
for kinetic testing. Metamorphosed sedimentary rocks (i.e., quartzite and dolomite) would comprise a
minor portion of development rock from the Hangar Flats and Yellow Pine deposits. Therefore,
samples of these material types from the Hangar Flats and Yellow Pine deposits have not been
selected for kinetic testing.

The West End deposit is hosted in metamorphosed sedimentary rocks and as a result the main
lithologies that would be encountered include calc-silicate and to a lesser extent schist, quartzite and
dolomite. Because calc-silicate is the main material type identified for the West End deposit, two
samples of this material type were selected for kinetic testing. At the time of sample selection,
quartzite and dolomite were considered less common within the deposit and are consistently non-
acid generating based on the static test results. Therefore, only one sample of each of these material
types was selected for kinetic testing to characterize the observed variability. For the quartzite and
dolomite material types, samples with sulfide sulfur content and arsenic concentrations in the 95th
percentile were selected for kinetic testing. The schist samples show a range in acid generation
potential; therefore, two samples of this material were selected to capture the variability in sulfide
sulfur content and neutralization potential. Quartz monzonite and alaskite, as well as other igneous
lithologies, comprise a minor portion of development rock from the West End deposit. Therefore,
samples of these material types from the West End deposit were not selected for kinetic testing.

Material types that comprise an insignificant proportion (i.e., less than 2%) of the geologic materials
that will be encountered during mining include gouge and breccia. Samples of these material types
were not selected for kinetic testing since they are less likely to have a considerable influence on the
geochemical nature of the development rock storage facilities and pit walls.

Spent Ore Sample Selection

Three samples were selected from the SODA dataset for kinetic testing; one that represents the
median/mean sulfide sulfur content; one that represents the 95t percentile sulfide content; and one
with lower sulfide content (25™ percentile) and an uncertain potential for acid generation based on
the BLM criteria. In most cases, arsenic concentrations correlate with sulfide content, therefore, the
samples selected to represent the 95" percentile of sulfide sulfur concentrations also contained
arsenic concentrations within the 95" percentile. Likewise, the sample selected to represent the
median or mean sulfide sulfur content also represents median or mean arsenic concentrations.

RG/AP/RB
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All but four of the SODA samples submitted for static testwork were classified as acid neutralizing
based on the BLM criteria, therefore further testing of the SODA material to define the potential for
acid development according to the BLM guidance is not warranted. However, samples of SODA
material were submitted for kinetic testing to assess metal and metalloid leaching rates. The
changes in these reaction rates through the course of the test can be used to estimate the
maghnitude of constituents that would be mobilized from the material under long-term weathering and
oxidation conditions.

The SODA humidity cells were run for a total of 116 weeks before being terminated with approval
from the USFS.

Table 1: Samples Selected for Phase 1 HCT Program
Cell Sample Name Mine Area Material Type
1 HC-1 -MGI-09-09 (43.6-49.7) Hangar Flats )
- Alaskite
12 HC-12- MGI-11-60 (157-165.5) Yellow Pine
14 HC-14- MGI-11-64 (56.5-63.4) Yellow Pine ) .
Quartz Monzonite-Alaskite
10 HC-10-MGI-10-51 (240.8-248.6) Hangar Flats
2 HC-2-MGI-10-22 (21.6-25.9) Hangar Flats )
Quartz Monzonite
3 HC-3-MGI-10-23 (41.2-46) Hangar Flats
11 HC-11-MGlI-11-60 (44.8-48.0) Yellow Pine Diorite
4 HC-4-MGI-10-36 (67.1-78.0) West End Quartzite
13 HC-13- MGI-11-62 (248.1-253.9) Yellow Pine Rhyolite
7 HC-7-MGI-10-48 (82.9-86.3) West End .
Calc-Silicate
6 HC-6-MGI-10-48 (45.7-50.3) West End
5 HC-5-MGI-10-41 (21.3-31.1) West End Schi
9 HC-9-MGI-10-50 (76.2-82.3) West End chist
8 HC-8-MGI-10-48 (221.3-227.4) West End Carbonate
15 HC-15- MGI-13-S09 (0.00-0.93) SODA
16 HC-16- MGI-13-S31 (4.65-5.57) SODA Spent Ore
17 HC-17- MGI-13-S41 (0.56-0.93) SODA
3.3 Test Methods
Laboratory kinetic testing used for this project consists of the standard humidity cell test procedure
designed to simulate water-rock interactions in order to predict the rate of sulfide mineral oxidation
and therefore acid generation and metals mobility (ASTM D5744 - 13e1) (ASTM, 2013). Under
ASTM methodology, the test is carried out on crushed material sized to pass a 6.3mm (0.25 inch)
Tyler screen. The test follows a seven-day cycle during which air that is humidified slightly above
room temperature is introduced at the bottom of the column for three days of each cycle followed by
three days of dry air. On the seventh day, the sample is rinsed with distilled water and the extracted
solution is filtered to 0.45um and collected for analysis. Key parameters including; pH, alkalinity,
acidity, electrical conductivity, iron and sulfate are measured on a weekly basis by McClelland
Laboratories to provide intermediate reference points between full analyses conducted less
frequently at WetLab. Major and trace element chemistry were measured on a weekly basis at
WetLab for the first four weeks of the test after which the frequency of analysis was reduced to every
fourth week.
RG/AP/RB 20180706_SRK_Stibnite_Phase_1_HCT_Termination_Report_Final.docx July 2018
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3.3.1

The main objectives of the kinetic test program were to provide a prediction of acid generation
potential of the samples and predict the rate of leaching of constituents under the accelerated test
conditions. Geochemical reactions and reaction rates monitored throughout the testing include
sulfide oxidation, depletion of neutralization potential, and mineral dissolution (INAP, 2014). The
HCTs were executed until the majority of the mineral reactions that can be predicted from
mineralogy or static testing have been observed. This endpoint was assessed by monitoring the
release rates of key constituents such as pH, sulfate, acidity, alkalinity and iron as well as dissolved
metals and metalloids. It is common practice to terminate cells when the release rates for these
leachate parameters become relatively constant with time and there is no substantial change in the
calculated release rate (INAP, 2014). A quantitative method was recently used to define stable
conditions in the Phase 2 HCT assessment. As such, this quantitative method was not applied to the
Phase 1 HCT program, which was conducted between 2014 and 2017. Furthermore, the ASTM
methodology and Global Acid Rock Drainage (GARD) Guide (INAP, 2014) do not require that a
quantitative method is used to support HCT termination.

The results of the HCT testing are presented below. The SODA cells were run for 116 weeks before
being terminated with approval from the USFS. The majority of development rock humidity cells
(thirteen out of fourteen) were run for 144 weeks before being terminated. Cell 5 was continued for
an additional 40 weeks until stable effluent chemistry was achieved, and the cell was terminated with
approval at week 184.

Termination Testing

Upon termination, the residual (i.e., post-leach) material from the Phase 1 cells was submitted for
ABA, NAG testing and multi-element assay. A comparison of this data to the initial (i.e., pre-leach)
sample allow for an assessment of the geochemical properties of the samples and interpreted along
with the evolution of the leachate during the HCT.

Seven samples of post-leach development rock HCT material were also submitted for optical
microscopy, XRD and SEM analysis to investigate the speciation of sulfide minerals in the
development rock samples, and assess and their textural controls on acid generation and metal
release. The mineralogical assessment was undertaken by Petrolab, UK (Appendix B) using the
following methods:

e  Optical microscopy (both transmitted and reflected light) — a petrographic assessment was
carried out using a Nikon research polarizing microscope. Digital photomicrographs were taken
using a high resolution digital camera attached to the trinocular head of the microscope;

e  Scanning Electron Microscopy — polished thin sections were carbon coated to a thickness of
30 nm. Each section was analyzed using a ZEISS EVO MA 25 SEM fitted with a Bruker xFlash
6160 x-ray detector for energy dispersive x-ray spectroscopy (EDX) analysis. Phase/mineral
data were reported as weight percent (wt%), with mass values being derived from measurement
of particle/grain areas and an assumed phase density. No correction for stereological error was
carried out; and

e X-Ray Diffraction — powdered samples were analyzed by X-Ray Mineral Services Ltd, UK using
a PANalytical X'Pert3 Powder Diffractometer between 2° and 60° 26 (theta) with a step size of
0.05°/sec using x-ray radiation from a copper anode at 35kV, 30mA. Siroquant software
(Rietveld analysis for Windows based computers) was used for quantification of the phases
identified in a sample.

For the purposes of thin section preparation, the samples were sieved using a 2mm sieve. For each
sample both the +2mm and -2mm size fractions were mounted on a single slide and prepared into
polished thin sections. The thin sections were prepared using yellow epoxy resin to aid in the
visualization of cracks and pore space within the samples.
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Figure 1:

Scatter Plot of NNP vs. NPR for the Stibnite Phase 1 development rock
humidity cells
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Figure 2: Scatter Plot of NNP vs. NPR for the Stibnite Phase 1 SODA humidity cells
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Table 2: Summary of Stibnite Phase 1 Humidity Cell Tests
- NNP Final NAG
Pyritic | NP (kg .
Cell Mine Area Material Type Sulfur | CaCOs kg NPR Arsenic | NAG pH value (kg Sample Selection Rational
Wi%) eqlt) CaCOs; (mg/kg) (s.u.) H,SO,4
eq/t) eq/t)
1 HF 1.2 56 18 15 530 7.9 0 95" percentile sulfide sulfur, average arsenic
Alaskite i i th i i
12 YP 0.18 8.9 33 16 1,100 75 0 Il\g\?vdll\lag sulfide sulfur, 95™ percentile arsenic,
14 YP auartz ] 13 37 -5 0.89 6,500 2.9 16 95" percentile sulfide sulfur and arsenic
onzonite -
10 HF Alaskite 0.36 27 16 2.4 1,700 7.6 Median sulfide sulfur, average arsenic, low NP
HF Quartz 0.32 25 15 25 1,700 7.3 0 Median sulfide sulfur, average arsenic
HF Monzonite 1.2 30 -9 0.77 8,700 2.8 18 95" percentile sulfide sulfur, maximum arsenic
11 YP Diorite 0.29 92 82 10 210 9.6 0 95" percentile sulfide sulfur and arsenic
4 WE Quartzite 0.26 633 625 78 471 7.9 0 95" percentile sulfide sulfur, average arsenic
13 HF Rhyolite 0.02 36 35 59 12 9.1 0 95" percentile sulfide sulfur, average arsenic
6 WE . 0.2 100 98 17 75 7.8 0 Median sulfide sulfur and arsenic
Calc-silicate - - -
7 WE 14 170 122 3.7 2,200 8.3 0 95" percentile sulfide sulfur and arsenic
8 WE Carbonate 0.32 350 340 35 1,200 8 0 95" percentile sulfide sulfur, maximum arsenic
5 WE Schist 0.06 17 15 8.8 75 4.5 0 Median sulfide sulfur, low NP
chis
9 WE 0.32 124 120 13 570 7.6 0 95" percentile sulfide sulfur, maximum arsenic
15 SODA <0.01 13 13 43 943 -- -- 25" percentile sulfide sulfur
th i 1 th i
16 SODA Spent Ore 0.23 40 33 56 3.330 _ _ g?seﬁﬁ:rcentlle sulfide sulfur, 95™ percentile
17 SODA 0.07 95 93 43 1,030 - - Median sulfide sulfur and arsenic
PAG NNP <-20 orNPR <1
ABA . NP between -20 and +20 or NPR between 1 and
o Uncertain
Criteria 3
Non-PAG NNP > 20 or NPR > 3
PAG NAG > 10
NAG Low to Moderate
Criteria PAG NAG between 0 and 10
Non-PAG NAG <1
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4

4.1

Phase 1 HCT Results

The Phase 1 HCT results are described in the following sections. Time-series plots for key
parameters are provided in Appendix A.

Development Rock Cells

All 14 of the development rock HCTs produced circum-neutral to moderately alkaline pH leachates
(pH 6.5 to 9) throughout the humidity cell testwork program. None of the cells produced acidic
leachates. Furthermore, the effluent pH was stable for the majority of cells, indicating no onset of
acid generation. This is in spite of a bias towards higher sulfide content materials.

The leachates from most cells show elevated electrical conductivity (EC) during the first five weeks
of testing, which corresponds to an initial flush of sulfate from the cells. However, iron release was
below analytical reporting limits for 12 out of the 14 samples, indicating that the initial flush in sulfate
concentrations is not related to pyrite oxidation but rather to the flushing of readily-soluble sulfate
salts from the material surface. If pyrite oxidation was occurring at a rate greater than neutralizing
reactions, it would be expected that effluent iron and sulfate concentrations would increase along
with a corresponding drop in pH and increase in effluent metal concentrations.

Metal release from the HCTs was generally low throughout the testwork period, for all cells. The
Ficklin plot presented in Appendix A shows that leachates from all cells can be classified as near-
neutral, low-metal waters based on effluent pH greater than 5.5 s.u. and Ficklin metal concentrations
less than 1 mg/L. None of the cells are classified as acid, high-metal waters based on Ficklin metal
concentrations.

Results from the Phase 1 HCT program were compared to the strictest potential applicable water
quality criteria for the Project (HDR, 2016; 2017). This comparison was used purely to provide a
frame of reference for the geochemistry testwork results (i.e., to identify potential constituents of
concern) and the water quality criteria are not considered directly applicable to the assessment of
laboratory HCT data. Despite the generally circum-neutral pH of the HCT leachates, a few
constituents are mobile under the neutral to alkaline pH conditions including arsenic, antimony and
aluminum, which were consistently leached at concentrations above the water quality criteria under
circum-neutral conditions.

Manganese, selenium and sulfate are also occasionally elevated above the water quality criteria for
some samples, and copper and lead are sporadically elevated above their respective water quality
criteria. Mercury and thallium are also above their respective water quality criteria; however, both
these constituents were consistently below laboratory detection and the exceedences relate to the
detection limit being higher than the strictest regulatory criteria. Mercury test methods with lower
reporting limits (e.g. EPA 1631) are not considered appropriate for humidity cells in a lab
environment, because the tests are not carried out in a class-100 clean room. However,
investigations are currently being conducted to determine whether defensible analysis of low-level
mercury can be achieved in the laboratory conducting the Phase 2 HCTs, which are currently
underway. To assist with this process, the US EPA document on ‘Guidance for Implementation and
Use of EPA Method 1631 for the Determination of Low-Level Mercury’ (EPA, 2001) is being used to
guide appropriate techniques that can be used with Method 1631. For thallium, the laboratory
detection limit varied throughout the test and was occasionally higher than the strictest regulatory
criteria; however, thallium was consistently below laboratory detection throughout the test. The
remaining constituents were below the most stringent surface water quality criteria. Many
parameters are at or near analytical reporting limits in the leachates including beryllium, bismuth,
chromium, cobalt, gallium, lead, lithium, phosphorous, scandium, tin, titanium, vanadium and zinc.
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4.1.1

Silver and thallium are also below reporting limits for all cells except a few sporadic exceedances for
Cell 4 (quartzite). The consumption of NP in the humidity cells was calculated from the effluent
sulfate and alkalinity concentrations (c.f. Morin and Hutt, 1997). The consumption/depletion of NP
was slow in all of the cells, with samples still having over 80% of the initial NP remaining when the
cells were terminated at week 144 or 184. This indicates that significant buffering is still available
and/or that acid generation is limited or occurs at a slow rate despite sulfide sulfur contents up to
1.4 wt%.

It is noted that increases in effluent arsenic concentration were observed around week 100 for 11 of
the 14 development rock humidity cells (Figure B6). These spikes are uncharacteristic of the
geochemical trends observed within the humidity cell program and require further consideration.
Typically, the spikes relate only to arsenic and have no coinciding spike in sulfate or antimony.
These spikes were typically not observed in samples with low arsenic release rates

(<0.01 mg/kg/week) and likely reflect artefacts of instrument calibration at the upper end of the
determined calibration concentration range for arsenic. As such they need to be interpreted with
some caution. This interpretation is supported by the observation that most cells show a
simultaneous increase in concentration and also the fact that other constituents do not show a
similar increase. Furthermore, effluent sulfate concentrations in the cells around week 100 are stable
or declining, indicating that the trends are not related to sulfide oxidation reactions. Continuation of
the cells beyond week 100 demonstrated that effluent arsenic concentrations returned to relatively
stable conditions around week 120. Occasional spikes are also observed for copper, lead, selenium,
thallium and zinc; however, these spikes are typically only observed for a single isolated week and
likely reflect dissolution or element release from the material and spikes are typically close to
analytical reporting limits. These trends do not influence interpretation or calculation of a source term
as the source term is based on the average steady-state release rate and not just peak values. To
summarize, the difference in calculated arsenic release rate varies by less than 5% for the majority
of cells depending on whether or not the week 100 data are included in the calculation. This is
because the release rate approach averages the release of an element over the test duration and
incorporates peak and trough values. A description of the source term calculations are included in
the Proposed Action Site Wide Water Chemistry (SWWC) modeling report (SRK, in progress).

The specific geochemical behavior for each material type is described below.

Quartz Monzonite — Alaskite (Cells 10 and 14)

The two samples of quartz monzonite-alaskite maintained neutral conditions throughout the
testwork, with an effluent pH of between 6.9 and 8.5 s.u. Despite these circum-neutral conditions,
arsenic was released from both cells at concentrations above applicable surface water quality criteria
throughout the duration of the humidity cell test. In addition, antimony release was elevated above
water quality criterion throughout the entire 144 weeks of testing for Cell 14, and was elevated during
the first 96 weeks of testing for Cell 10. Release of arsenic and antimony was particularly high from
Cell 14, which had effluent concentrations up to 0.52 mg/L antimony and 5.2 mg/L arsenic. Cell 14
also showed the highest effluent arsenic concentrations of the 14 development rock cells. Although
concentrations declined throughout the test, concentrations of both arsenic and antimony remained
above the water quality criteria when the cell was terminated at week 144.

Although Cell 10 was predicted to have an uncertain potential for acid generation from the ABA
testwork, the cells remained neutral and showed no indication of acid generation when they were
terminated at week 144. The HCT behavior for Cell 14 was inconsistent with the predictions based
on the ABA and NAG testwork, which indicated that the material would be acid generating; however,
this cell showed no evidence net acid generation during the 144 weeks of testing and still had
greater than 88% of the original NP remaining when the cell was terminated.
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4.1.2

4.1.3

4.1.4

4.1.5

Quartz Monzonite (Cells 2 and 3)

The two samples of quartz monzonite maintained neutral conditions throughout the humidity cell
testwork with effluent pH between 7.1 and 8.3 s.u. For Cell 3, effluent antimony and arsenic
concentrations were consistently elevated above water quality criteria, with antimony concentrations
up to 0.29 mg/L and arsenic concentrations as high as 3.4 mg/L. Although antimony and arsenic
concentrations generally decreased during the test, they remained above the water quality criteria
when the cell was terminated at week 144. Similar constituent release is seen for Cell 2, which
showed effluent arsenic concentrations that were continuously elevated above water quality criteria
throughout 144 weeks of testing, and effluent antimony concentrations that were elevated above the
respective standard until around week 100. Cell 2 also showed effluent aluminum concentrations
that were elevated above Idaho water quality standards throughout the humidity cell testwork period.

Cell 2 was predicted to have an uncertain potential for acid generation from the ABA testwork. The
cell showed no evidence of net acid generation and still had greater than 92% of the original NP
remaining when it was terminated at week 144. Although Cell 3 was predicted to be PAG from the
ABA and NAG testwork, it also showed no net acid generation and had greater than 92% of the
original NP remaining when the cell was terminated. The behavior of these cells indicates that either
sulfide oxidation is not occurring, or that neutralizing potential is sufficient to prevent the
development of net acid conditions in the cells.

Alaskite (Cells 1 and 12)

The two samples of alaskite showed neutral to slightly alkaline conditions throughout the HCT
testwork, with effluent pH between 7.0 and 8.2 s.u. Metal release from the alaskite material was
generally low; however, arsenic and antimony were released at concentrations above water quality
criteria under the neutral pH conditions. Cell 12 in particular showed elevated arsenic release, with
concentrations up to 2.2 mg/L (equivalent to a release rate of 1.07 mg/kg/week).

The alaskite samples showed an uncertain potential for acid generation from the ABA test, and were
predicted to be non-acid generating from the NAG testwork results. The HCT results are consistent
with the NAG test predictions, with no net acid generation in the cells. Both cells had greater than
78% of the original NP remaining when they were terminated at week 144.

Rhyolite (Cell 13)

The one sample of rhyolite maintained slightly alkaline pH conditions throughout the humidity cell
testwork, with an effluent pH of between 7.3 and 9 s.u. This is consistent with the low sulfide content
and static test predictions. The majority of the metals and metalloids were less than analytical
reporting limits in the effluent; however, antimony was elevated above water quality criterion for the
initial 50 weeks of testing. This cell had greater than 86% of its original NP remaining when it was
terminated at week 144.

Diorite (Cell 11)

The one sample of diorite maintained neutral pH conditions throughout the humidity cell testwork,
with an effluent pH of between 7.3 and 8.4 s.u.; however, antimony was seen to be mobilized under
these circum-neutral conditions and was consistently elevated above the water quality criterion
throughout the 144 week testwork period. Effluent concentrations of manganese and selenium were
also elevated during the initial 5 weeks of testing. The behavior of this cell during the humidity cell
test was consistent with static testwork predictions and the cell had greater than 86% of its original
NP remaining when it was terminated at week 144.
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4.1.6

4.1.7

4.1.8

4.1.9

4.2

Quartzite (Cell 4)

The one sample of quartzite produced neutral to slightly alkaline conditions throughout the HCT
testwork, with effluent pH between 7.2 and 8.8 s.u. The majority of metals and metalloids were less
than analytical reporting limits in the effluent; however, arsenic and antimony were mobilized under
the neutral to alkaline conditions. Effluent arsenic concentrations for Cell 4 were above the water
quality criterion throughout the 144 week testwork period, with effluent concentrations up to

0.2 mg/L. Effluent antimony concentrations from Cell 4 were above the water quality criterion
between weeks zero and 100, and selenium and thallium were above the respective water quality
standard during the initial 4 weeks of testing. This cell had greater than 99% of the original NP
remaining when it was terminated at week 144 and results are consistent with ABA/NAG predictions.

Calc-Silicate (Cells 6 and 7)

The two samples of calc-silicate material maintained neutral conditions (pH 7 — 8.2) throughout the
144 week HCT program, which is consistent with the static testwork predictions and high neutralizing
potential of these samples. However, both arsenic and antimony were mobilized under these circum-
neutral conditions. Cell 7, in particular, showed elevated arsenic and antimony release, with effluent
concentrations of up to 1.9 mg/L and 0.15 mg/L, respectively. Both cells had greater than 96% of the
original NP remaining when they were terminated at week 144.

Schist (Cells 5 and 9)

The two samples of schist showed neutral conditions during the HCT, with effluent pH between 6.7
and 8 s.u. This is consistent with static testwork predictions. Many parameters were below analytical
reporting limits in the effluent from Cell 5; however, both antimony and arsenic were consistently
released at concentrations above the water quality criteria from Cell 9. Cell 9 was terminated at week
144 when effluent chemistry had stabilized; however, Cell 5 was continued until 184, as variable
effluent concentrations of alkalinity, magnesium, calcium, aluminum and iron indicated potential
changes in carbonate dissolution. Cells 5 and 9 had greater than 85% of their original NP remaining
when they were terminated at weeks 144 and 184, respectively.

Carbonate (Cells 8)

The one sample of carbonate showed neutral to slightly alkaline conditions throughout the 144
weeks of HCT testing, with effluent pH between 7.2 and 8.7 s.u. This is consistent with the static
testwork predictions and high neutralizing potential of the carbonate material. However, both arsenic
and antimony were consistently released at concentrations greater than water quality criteria
throughout the test. Aluminum was also elevated above its respective water quality criterion
approximately 20% of the time. The cell has greater than 99% of the original NP remaining when it
was terminated at week 144,

Spent Ore Cells

All three of the SODA HCTs produced circum-neutral to moderately alkaline pH leachates (pH 7 to
8.5) throughout the 116 weeks of humidity cell testing. As predicted by the ABA data, the effluent pH
was stable for all three cells throughout the testwork period.
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4.3

Despite the generally circum-neutral pH of the SODA HCT leachates, a few constituents were mobile
under the neutral to alkaline pH conditions. In particular, arsenic and antimony were consistently
leached at concentrations above the most stringent water quality criteria from all three cells. Effluent
alkalinity as also high for all three cells, with concentrations ranging from 27 to 99 mg/L. For the
sample with the highest sulfide content, aluminum, iron, manganese, mercury, selenium, silver and
sulfate were flushed from the cell during the first five weeks of the test, and concentrations of these
constituents were above the most stringent water quality criteria for these parameters. However, by
about week 12 all constituents except arsenic and antimony were below the water quality criteria and
many parameters were at or near analytical reporting limits. For the other two samples (representing
the median/mean sulfide sulfur content and lower sulfide content), all constituents were below the
water quality criteria throughout the duration of the test with the exception of alkalinity, arsenic and
antimony.

There was a slight depletion of neutralizing potential (NP) in the SODA HCT cells over the course of
the testwork period. The consumption of NP was slow and all three of the cells still had over 80% of
the initial NP remaining when they were terminated. This indicates that significant buffering was still
available and/or that acid generation is limited.

Comparison of Static and Phase 1 Kinetic Testwork Results

A comparison of the static test results with the corresponding HCT results provides an indication of
the effectiveness of the static tests in predicting longer term behavior. As shown in Table 3 the
results of the HCT tests confirm the ABA prediction for non-PAG samples, including all of the HCTs
representing lithologies from the West End pit and samples of the alaskite and rhyolite from the
Yellow Pine Pit. Samples of alaskite, quartz monzonite and quartz monzonite-alaskite from the
Yellow Pine and Hangar Flats pits that showed an uncertain potential for acid generation from the
ABA test also maintained neutral conditions in the HCT. The two cells of quartz monzonite and
gquartz monzonite and quartz monzonite-alaskite from the Hangar Flats and Yellow Pine pit that were
predicted to be potentially acid generating from the ABA and NAG testwork also maintained neutral
conditions in the HCT despite sulfide sulfur concentrations greater than 1 wt%.

A comparison between the HCT results and the acid generation prediction from the NAG results
shows the NAG test over predicts the potential for acid generation. The two samples predicted to be
acid generating from the NAG test did not develop acidic conditions in the HCT.

Based on the available kinetic testing results, the ABA and NAG tests over-predict the net acid
generating potential of the quartz monzonite and alaskite materials. The kinetic tests indicate that
weathering kinetics are slow and there is a significant lag time to acid generation based on slow
reactivity of the sulfide minerals and presence of reactive neutralizing phases.
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Table 3: Comparison of Static and Kinetic Tests
. Pyritic NNP (kg . NAG NAG AP Final .
Cell Sample Name ne Rock Type sulfur | caco, | NPR | AP ng”Aed pH | (kg H,SO, | Defined | HCT pH CFC')’;%'I t}—lic?r;rs
(Wt%) eq/t) Y (s.u.) eq/) by NAG | (s.u)
1 HC-1 -MGI-09-09 (43.6-49.7) HF 1.2 18 1.5 Uncertain 7.91 0 Non-PAG 7.95 Non-Acid
Alaskite
12 HC-12- MGI-11-60 (157-165.5) YP 0.18 3.3 1.6 Uncertain 7.48 0 Non-PAG 7.71 Non-Acid
14 HC-14- MGI-11-64 (56.5-63.4) YP | Quartz Monzonite 13 -5 0.89 PAG 2.91 15.8 PAG 7.76 Non-Acid
10 HC-10-MGI-10-51 (240.8-248.6) HF - Alaskite 0.36 16 2.4 Uncertain 7.64 0 Non-PAG 7.98 Non-Acid
2 HC-2-MGI-10-22 (21.6-25.9) HF 0.32 15 25 Uncertain 7.29 0 Non-PAG 8.00 Non-Acid
Quartz Monzonite
3 HC-3-MGI-10-23 (41.2-46) HF 1.2 -9 0.77 PAG 2.78 17.6 PAG 7.78 Non-Acid
11 HC-11-MGlI-11-60 (44.8-48.0) YP Dioite 0.29 82 10 Non-PAG 9.59 0 Non-PAG 8.25 Non-Acid
4 HC-4-MGI-10-36 (67.1-78.0) WE Quartzite 0.26 625 78 Non-PAG 7.91 0 Non-PAG 8.68 Non-Acid
13 HC-13- MGI-11-62 (248.1-253.9) YP Rhyolite 0.02 35 59 Non-PAG 9.07 0 Non-PAG 8.25 Non-Acid
7 HC-7-MGI-10-48 (82.9-86.3) WE 1.4 120 3.7 Non-PAG 8.28 0 Non-PAG 7.74 Non-Acid
Calc-silicate
6 HC-6-MGI-10-48 (45.7-50.3) WE 0.2 98 17 Non-PAG 7.76 0 Non-PAG 8.04 Non-Acid
5 HC-5-MGI-10-41 (21.3-31.1) WE h 0.06 15 8.8 Non-PAG 45 0 Non-PAG 7.75 Non-Acid
Schist
9 HC-9-MGI-10-50 (76.2-82.3) WE 0.32 120 13 Non-PAG 7.64 0 Non-PAG 8.22 Non-Acid
8 HC-8-MGI-10-48 (221.3-227.4) WE Carbonate 0.32 340 35 Non-PAG 7.95 0 Non-PAG 7.96 Non-Acid
15 HC-15- MGI-13-S09 (0.00-0.93) - <0.01 12.5 43 Non-PAG - - - 7.91 Non-Acid
16 HC-16- MGI-13-S31 (4.65-5.57) - Spent Ore 0.23 32.9 5.6 Non-PAG - - - 7.80 Non-Acid
17 HC-17- MGI-13-S41 (0.56-0.93) - 0.07 93.2 43 Non-PAG - - - 8.03 Non-Acid
PAG NNP<-20 or NPR<1
Cﬁ?eéia Uncertain NP between -20 and +20 or NPR between 1 and 3
Non-PAG NNP>20 or NPR >3
PAG NAG > 10
NAG. Low Capacity NAG between 0 and 10
Criteria
Non-PAG NAG <1
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4.4

4.4.1

4.4.2

Phase 1 Termination Testwork Results

The samples underwent geochemical characterization both before and after the humidity cell
testwork. This included ABA and NAG testing and multi-element assay on both the initial (i.e., pre-
leach) sample and the residual (i.e., post-leach) HCT material to allow the geochemical properties of
the samples to be determined and interpreted along with the evolution of the leachate during the
HCT. A comparison of the termination (i.e. post-leach) data to the initial (i.e., pre-leach) data allow
for an assessment of the geochemical properties of the samples and is interpreted along with the
evolution of the leachate during the HCT.

Mineralogical analysis was also undertaken on even samples of post-leach material to assist in
interpretation of the HCT results, in particular to assess why several of the samples that were
predicted to be acid generating by the static testwork did not develop acidic conditions in the HCT.
Post-HCT mineralogical analysis included optical microscopy, SEM and XRD analysis.

The results of the termination testwork results are detailed in the following sections.

Acid Base Accounting

The pre-and post-leach ABA results for the development rock and SODA samples are summarized
in Table 4. This shows that typically less than 15% of the original sulfide content was oxidized during
the humidity cell testwork. The generally low amount of sulfide oxidation reflects the slow weathering
rates of the Stibnite Gold Project materials. The only exceptions include Cells 4 (Quartzite) and 8
(Carbonate), in which 73% and 38% of the original sulfide content was oxidized, respectively.

The post-leach HCT results also demonstrate that there has been loss of inorganic carbon (i.e.,
neutralization potential) from the samples during the humidity cell test, due to consumption of
neutralizing minerals through dissolution reactions. In all cases, however, less than 15% of the initial
NP was consumed during the test, indicating that significant acid neutralizing potential still exists in
the samples. This is consistent with the calculated consumption of NP during the humidity cell test,
which demonstrates that the majority of cells still had greater than 85% neutralizing potential
remaining when they were terminated.

The paste pH for most samples did not change significantly between the initial and residual samples,
with typically less than 0.5 pH unit difference between the initial and residue paste pH. This likely
reflects the slow weathering kinetics of materials associated with the Stibnite Gold Project, with
limited acid sulfate salts having developed in the cells during the humidity cell testwork.

Net Acid Generation Testing

The pre- and post-leach NAG results for the development rock and SODA samples are summarized
in Table 5. This demonstrates there has been generally little change in NAG pH and NAG value
between the pre- and post-HCT leached material. The main exception is Cell 14 (Quartz Monzonite-
Alaskite), for which the initial sample produced an acidic NAG pH (2.91 s.u.) and a NAG value of
15.8 kg H2S04 eq/t, but the residue samples was characterized by a neutral NAG pH (7.04 s.u.) and
a NAG value of zero. This sample maintained neutral conditions (pH 7.1 to 8.1) in the HCT, and did
not show significant consumption of either sulfide or NP. As such, the difference in NAG behavior
may relate to sample representativity, which is a function of sample splitting and preparation
methods.
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4.4.3 Multi Element Analysis

The head and residue assays for the HCT samples are summarized in Table 6 to Table 10, which
show the amount of leaching during the humidity cell test for key parameters relating to ML/ARD. For
the majority of parameters, typically less than 5% of the original (head) assay was leached/mobilized
during the 144/184 weeks of testing. The main exceptions were cadmium, molybdenum and
selenium, which showed higher mobilization (typically around 33%, 30% and 14%, respectively).
This is primarily a function of the low initial concentrations of these constituents in the initial solid.

In general, the magnitude of constituent mobilization during the humidity cell test was a function of
the initial concentrations in the solid, i.e. samples with higher initial concentrations in the solid
showed greater levels of release during the humidity cell test (Figure 3 and Figure 4).
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Table 4: Pre- and Post-HCT ABA Results for the Phase 1 Humidity Cells
Paste pH (s.u.) Pyritic sulfur (wt%) Inorganic carbon (wt%)
Cell Sample ID X;gg Material Type o ] o ) oxisﬁ)zed o ) consofmed
Initial Residual Initial Residual during Initial* Residual during
HCT HCT
1 HC-1 -MGI-09-09 (43.6-49.7) HF ] 7.38 8 1.2 1.17 3% 0.69 0.66 4%
12 HC-12- MGI-11-60 (157-165.5) YP Alaskite 8.6 8.8 0.18 0.2 - 0.17 0.15 10%
14 HC-14- MGI-11-64 (56.5-63.4) YP | Quartz Monzonite 7.99 8.3 1.3 1.07 18% 0.47 0.44 7%
10 HC-10-MGI-10-51 (240.8-248.6) HF -Alaskite 8.68 8.6 0.36 0.35 3% 0.33 0.3 10%
2 HC-2-MGI-10-22 (21.6-25.9) HF . 8.66 8.5 0.32 0.28 13% 0.35 0.32 6%
3 HC-3-MGI-10-23 (41.2-46) HF Quartz Monzonite 8.06 8 1.2 1.1 8% 0.41 0.39 5%
11 HC-11-MGlI-11-60 (44.8-48.0) YP Diorite 7.72 8.4 0.29 0.28 3% 1.48 1.43 4%
4 HC-4-MGI-10-36 (67.1-78.0) WE Quartzite 8.7 8.6 0.26 0.07 73% 8.09 8 1%
13 HC-13- MGI-11-62 (248.1-253.9) YP Rhyolite 8.85 8.4 0.02 0.02 0% 0.43 0.38 13%
7 HC-7-MGI-10-48 (82.9-86.3) WE 8 8.6 1.4 1.25 11% 2.08 2.03 2%
Calc-silicate
6 HC-6-MGI-10-48 (45.7-50.3) WE 8.2 8 0.2 0.23 - 1.39 1.34 3%
5 HC-5-MGI-10-41 (21.3-31.1) WE Schist 7.81 7.8 0.06 0.05 17% 0.47 0.44 6%
9 HC-9-MGI-10-50 (76.2-82.3) WE Schist 8.14 8.4 0.32 0.39 - 114 1.06 6%
8 HC-8-MGI-10-48 (221.3-227.4) WE Carbonate 8.51 8.2 0.32 0.2 38% 4.23 4.16 1%
15 HC-15- MGI-13-S09 (0.00-0.93) - - 8.1 0.01 0.01 0% 0.21 0.19 13%
16 HC-16- MGI-13-S31 (4.65-5.57) - Spent Ore - 8.2 0.23 0.2 13% 0.52 0.48 7%
17 HC-17- MGI-13-S41 (0.56-0.93) - - 8.2 0.07 0.06 14% 1.2 1.15 4%
* Reconstituted head assay for inorganic carbon calculated from residue carbon plus cumulative alkalinity release during the HCT
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Table 5: Pre- and Post-HCT NAG Results for the Phase 1 Humidity Cells
Total NAG
Cell Sample ID '\Aﬂigz Material Type NAGPH (s.u1) (kg H2S0,4 eqft)
Initial Residual Initial Residual
1 HC-1 -MGI-09-09 (43.6-49.7) HF 7.91 7.65 0 0
Alaskite
12 HC-12- MGI-11-60 (157-165.5) YP 7.48 6.84 0 0
14 HC-14- MGI-11-64 (56.5-63.4) YP | Quartz Monzonite 2.91 7.04 15.8 0
10 | HC-10-MGI-10-51 (240.8-248.6) | HF | “Alaskite 7.64 7.05 0 0
2 HC-2-MGI-10-22 (21.6-25.9) HF ) 7.29 6.75 0 0
3 HC-3-MGI-10-23 (41.2-46) HF Quartz Monzonite 2.78 2.58 17.6 17.6
11 HC-11-MGI-11-60 (44.8-48.0) YP Diorite 9.59 7.95 0 0
4 HC-4-MGI-10-36 (67.1-78.0) WE Quartzite 7.91 7.47 0 0
13 HC-13- MGI-11-62 (248.1-253.9) YP Rhyolite 9.07 7.9 0 0
7 HC-7-MGI-10-48 (82.9-86.3) WE 8.28 7.7 0 0
Calc-silicate
6 HC-6-MGI-10-48 (45.7-50.3) WE 7.76 7.3 0 0
5 HC-5-MGI-10-41 (21.3-31.1) WE ) 4.5 4.73 0 0
9 HC-9-MGI-10-50 (76.2-82.3) WE Schist 7.64 6.67 0 0
8 HC-8-MGI-10-48 (221.3-227.4) WE Carbonate 7.95 7.19 0 0
15 HC-15- MGI-13-S09 (0.00-0.93) - - 6.82 - 0
16 HC-16- MGI-13-S31 (4.65-5.57) - Spent Ore - 7.18 - 0
17 HC-17- MGI-13-S41 (0.56-0.93) - - 8.02 - 0
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Table 6: Pre- and Post-HCT Multi-Element Results for the Phase 1 Humidity Cells (Aluminum, Arsenic and Cadmium)
Aluminum Arsenic Cadmium
. Cum. . Cum. . Cum.
Cell Sample ID Mine Area Material Type Head assay R:jsil;,e release  |%mobilized | Head assay R::';;se release |%mobilized | Head assay R:j;;;e release (% mobilized
(mg/kg) (mg/kg) during HCT | during HCT (mg/kg) (mg/kg) during HCT | during HCT (mg/kg) (mg/kg) during HCT | during HCT
(mg/kg) (mg/kg) (mg/kg)
1 HC-1 -MGI-09-09 (43.6-49.7) YpP Aaskite 76,003 76,000 3.28 0.004% 593 582 10.8 2% <0.03 <0.02 0.012 38%
12 HC-12- MGI-11-60 (157-165.5) YP 72,805 72,800 4.84 0.007% 922 883 395 4% <0.03 <0.02 0.011 36%
14 HC-14- MGI-11-64 (56.5-63.4) HF Quartz Monzonite- 80,903 80,900 3.30 0.004% 5,899 5,800 99.4 2% <0.03 <0.02 0.012 38%
10 HC-10-MGI-10-51 (240.8-248.6) HF Alaskite 78,007 78,000 6.50 0.008% 1,542 1,515 27.0 2% <0.03 <0.02 0.012 38%
2 HC-2-MGI-10-22 (21.6-25.9) HF ouartz Monzonite 81,006 81,000 5.98 0.007% 1,790 1,770 19.6 1% <0.03 <0.02 0.011 36%
3 HC-3-MGI-10-23 (41.2-46) YP 76,303 76,300 3.10 0.004% 9,787 9,680 107 1% <0.03 <0.02 0.011 36%
11 HC-11-MGI-11-60 (44.8-48.0) WE Diorite 82,703 82,700 2.93 0.004% 192 192 0.29 0.2% 0.10 0.09 0.011 11%
4 HC-4-MGI-10-36 (67.1-78.0) YP Quartzite 22,603 22,600 2.89 0.013% 533 525 7.59 1% <0.03 <0.02 0.011 35%
13 HC-13- MGI-11-62 (248.1-253.9) WE Rhyolite 76,506 76,500 6.03 0.008% 12 12 0.28 2% 0.07 0.06 0.012 17%
7 HC-7-MGI-10-48 (82.9-86.3) WE esiicate 76,203 76,200 3.26 0.004% 2,196 2,150 45.6 2% <0.03 <0.02 0.012 37%
6 HC-6-MG-10-48 (45.7-50.3) WE 79,503 79,500 3.16 0.004% 63 61.7 0.81 1% <0.03 <0.02 0.012 37%
5 HC-5-MGI-10-41 (21.3-31.1) WE seniet 95,605 95,600 4.83 0.005% 79 78.9 0.40 1% <0.03 <0.02 0.015 2%
9 HC-9-MGI-10-50 (76.2-82.3) WE 104,503 104,500 3.27 0.003% 634 619 14.8 2% <0.03 <0.02 0.013 39%
8 HC-8-MGI-10-48 (221.3-227.4) - Carbonate 54,003 54,000 3.21 0.006% 983 934 48.6 5% <0.03 <0.02 0.012 37%
15 HC-15- MGI-13-S09 (0.00-0.93) - 78,503 78,500 2.63 0.003% 951 922 28.6 3% <0.03 0.02 0.009 30%
16 HC-16- MGI-13-S31 (4.65-5.57) - Spent Ore 68,303 68,300 2.60 0.004% 3,308 3,060 248 % <0.03 0.02 0.009 30%
17 HC-17- MGI-13-S41 (0.56-0.93) 69,603 69,600 2.73 0.004% 1,174 1,150 236 2% <0.03 <0.02 0.009 32%
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Table 7: Pre- and Post-HCT Multi-Element Results for the Phase 1 Humidity Cells (Copper, Iron and Mercury)
Copper Iron Mercury
. Cum. . Cum. . Cum.
cell Sample 1D Mine Area Material Type a'—|sesa.’:1.j R:zlsdaue release mobci/:)ized :Sesa:y Rzzlsdal:/e release moboﬁ]ized e:esa:y sts;dal;/e release mobtﬁized
(m g/kg) (m g/k)g/) dté:r;?kgc):-r during HCT| (mg/kg) (mg/kg) d\.(l:r:r;g/;kgC)lT during HCT| (mg/kg) (mg/kg) dL;r:r;?kZ?T during HCT
1 HC-1 -MGI-09-09 (43.6-49.7) YP Alaskite 14.8 14.5 0.27 2% 19,601 19,600 1.33 0.007% 1.05 1.04 0.007 0.7%
12 HC-12- MGF11-60 (157-165.5) YP 3.10 2.90 0.20 7% 4,601 4,600 1.34 0.029% 0.23 0.23 0.006 3%
14 HC-14- MGI-11-64 (56.5-63.4) HF . ) 6.33 6.10 0.23 4% 22,201 22,200 121 0.005% 0.65 0.64 0.008 1%
10 | HC-10-MGF10-51 (240.8-248.6) HF Quartz Monzonite-Alaskite 5.51 5.30 0.21 4% 13,501 13,500 1.05 0.008% 0.86 0.85 0.007 0.8%
HC-2-MGF10-22 (21.6-25.9) HF 11.1 10.9 0.23 2% 24,201 24,200 1.06 0.004% 2.84 2.83 0.007 0.2%
Quartz Monzonite
3 HC-3-MGI-10-23 (41.2-46) YP 9.44 9.20 0.24 3% 21,501 21,500 111 0.005% 6.91 6.90 0.006 0.1%
11 HC-11-MGI-11-60 (44.8-48.0) WE Diorite 19.3 19.0 0.27 1% 51,001 51,000 1.35 0.003% 2.12 211 0.006 0.3%
4 HC-4-MGI-10-36 (67.1-78.0) YP Quartzite 535 53.1 0.42 1% 22,801 22,800 0.99 0.004% 3.55 3.54 0.007 0.2%
13 | HC-13- MGF11-62 (248.1-253.9) WE Rhyolite 11.1 10.9 0.23 2% 18,802 18,800 1.83 0.010% 0.44 0.43 0.007 2%
7 HC-7-MGI-10-48 (82.9-86.3) WE calc-siicate 26.2 25.9 0.27 1% 26,901 26,900 1.21 0.005% 3.34 3.33 0.007 0.2%
6 HC-6-MGI-10-48 (45.7-50.3) WE 121 11.8 0.26 2% 37,902 37,900 1.82 0.005% 0.31 0.30 0.007 2%
5 HC-5-MGF10-41 (21.3-31.1) WE Schist 26.3 25.9 0.41 2% 46,903 46,900 3.12 0.007% 0.63 0.62 0.009 1%
9 HC-9-MGI10-50 (76.2-82.3) WE 47.8 475 0.29 1% 54,801 54,800 1.16 0.002% 0.46 0.45 0.007 2%
8 HC-8-MGI-10-48 (221.3-227.4) - Carbonate 14.1 13.9 0.24 2% 16,401 16,400 1.15 0.007% 1.10 1.10 0.006 0.6%
15 HC-15- MGI-13-S09 (0.00-0.93) - 16.2 16.0 0.19 1% 24,501 24,500 1.21 0.005% 121 1.21 0.006 0.5%
16 HC-16- MGI-13-S31 (4.65-5.57) - Spent Ore 15.3 15.1 0.17 1% 24,303 24,300 3.46 0.014% 2.35 2.34 0.010 0.4%
17 HC-17- MG-13-S41 (0.56-0.93) 133 13.1 0.21 2% 32,601 32,600 1.22 0.004% 1.79 1.78 0.006 0.3%
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Table 8: Pre- and Post-HCT Multi-Element Results for the Phase 1 Humidity Cells (Manganese, Molybdenum and Nickel)
Manganese Molybdenum Nickel
i i Residue Cum. Residue Cum. Residue Cum.
Cell Sample ID Mine Area Material Type Head assay assa release |% mobilized | Head assay assa release |%mobilized | Head assay assa release  [% mobilized
(mg/kg) (mglk)(;) during HCT | during HCT (mg/kg) (mglk)g/;) during HCT | during HCT (mg/kg) (mg/k)g/;) during HCT | during HCT
(mg/kg) (mg/kg) (mg/kg)
1 HC-1 -MGI-09-09 (43.6-49.7) YP Alaski 290 288 1.53 0.5% 3.60 2.59 1.01 28% 3.67 3.00 0.67 18%
askite
12 HC-12- MGI-11-60 (157-165.5) YP 191 188 2.67 1.4% 2.56 1.60 0.96 37% 2.74 2.10 0.64 23%
14 HC-14- MGI-11-64 (56.5-63.4) HF . . 305 303 2.42 0.8% 3.62 2.51 1.11 31% 5.80 5.10 0.70 12%
Quartz Monzonite-Alaskite
10 HC-10-MGI-10-51 (240.8-248.6) HF 239 237 1.72 0.7% 2.76 1.70 1.06 38% 5.97 5.30 0.67 11%
2 HC-2-MGI-10-22 (21.6-25.9) HF 445 444 0.80 0.2% 2.52 1.58 0.94 37% 4.63 4.00 0.63 14%
Quartz Monzonite
3 HC-3-MGI-10-23 (41.2-46) YP 367 366 1.46 0.4% 3.44 2.47 0.97 28% 3.95 3.30 0.65 16%
11 HC-11-MGI-11-60 (44.8-48.0) WE Diorite 723 722 1.02 0.1% 2.36 1.26 1.10 47% 38.5 37.9 0.63 2%
4 HC-4-MGI-10-36 (67.1-78.0) YP Quartzite 3,010 3,010 0.38 0.01% 6.35 5.43 0.92 15% 24.1 23.5 0.64 3%
13 HC-13- MGI-11-62 (248.1-253.9) WE Rhyolite 380 379 0.62 0.2% 3.21 2.12 1.09 34% 3.40 2.70 0.70 20%
7 HC-7-MGI-10-48 (82.9-86.3) WE e-sili 397 396 0.77 0.2% 2.77 1.65 1.12 40% 39.5 38.8 0.70 2%
alc-silicate
6 HC-6-MGI-10-48 (45.7-50.3) WE 456 456 0.34 0.1% 3.28 2.18 1.10 33% 45.8 45.1 0.67 1%
5 HC-5-MGI-10-41 (21.3-31.1) WE sehi 291 289 1.77 0.6% 1.94 0.52 1.42 73% 58.5 57.5 0.98 2%
chist
9 HC-9-MGI-10-50 (76.2-82.3) WE 466 466 0.50 0.1% 3.58 2.42 1.16 32% 70.0 69.3 0.74 1%
8 HC-8-MGI-10-48 (221.3-227.4) - Carbonate 373 373 0.33 0.1% 18.0 17.0 1.04 6% 9.15 8.50 0.65 7%
15 HC-15- MGI-13-S09 (0.00-0.93) - 347 347 0.30 0.1% 3.49 2.54 0.95 27% 25.0 24.4 0.57 2%
16 HC-16- MGI-13-S31 (4.65-5.57) - Spent Ore 209 209 0.34 0.2% 3.87 2.80 1.07 28% 24.4 23.8 0.56 2%
17 HC-17- MGI-13-S41 (0.56-0.93) 416 416 0.32 0.1% 5.25 4.13 1.12 21% 36.8 36.2 0.57 2%
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Table 9: Pre- and Post-HCT Multi-Element Results for the Phase 1 Humidity Cells (Lead, Sulfur and Antimony)
Lead Sulfur Antimony
. Cum. . Cum. % of original N Cum.
Cell Sample ID Mine Area Material Type Head assay R::;i;e release |%mobilized | Head assay R::;:;e release |concentratio| Head assay R::Is:l;e release |%mobilized
(mg/kg) (mg/kg) during HCT | during HCT (mg/kg) (mg/kg) during HCT | n m.obilised (mg/kg) (mg/kg) during HCT | during HCT
(mg/kg) (mg/kg) during HCT (mg/kg)
1 HC-1 -MGI-09-09 (43.6-49.7) YP Alaskite 6.55 6.50 0.05 0.8% 17,366 16,700 1,994 4% 33.6 30.1 3.50 10%
12 HC-12- MGI-11-60 (157-165.5) YP 12.7 12.7 0.05 0.4% 2,890 2,800 268 3% 14.3 12.7 1.66 12%
14 HC-14- MGI-11-64 (56.5-63.4) HF Quartz Monzonite- 9.05 9.00 0.05 0.6% 17,110 16,500 1,828 4% 47.7 43.2 453 9%
10 HC-10-MGI-10-51 (240.8-248.6) HF Alaskite 10.2 10.1 0.05 0.5% 5,043 4,900 429 3% 19.2 17.8 1.44 8%
2 HC-2-MGI-10-22 (21.6-25.9) HF . 8.06 8.00 0.06 0.8% 4,377 4,300 231 2% 24.6 22.7 1.86 8%
Quartz Monzonite
3 HC-3-MGI-10-23 (41.2-46) YP 7.56 7.50 0.06 0.8% 16,803 16,500 906 2% 85.7 80.5 5.20 6%
11 HC-11-MGI-11-60 (44.8-48.0) WE Diorite 12.8 12.7 0.06 0.5% 4,396 4,000 1,186 9% 186 183 3.46 2%
4 HC-4-MGI-10-36 (67.1-78.0) YP Quartzite 3.45 3.40 0.05 1.4% 4,958 4,800 474 3% 68.2 67.5 0.72 1%
13 HC-13- MGI-11-62 (248.1-253.9) WE Rhyolite 18.1 18.0 0.06 0.4% 433 400 100 8% 24.1 23.4 0.75 3%
7 HC-7-MGI-10-48 (82.9-86.3) WE Calc-silicate 14.6 14.5 0.08 0.5% 17,641 17,100 1,619 3% 49.1 46.7 2.43 5%
6 HC-6-MGI-10-48 (45.7-50.3) WE 3.57 3.50 0.07 1.9% 3,501 3,500 272 3% 30.6 30.0 0.56 2%
5 HC-5-MGI-10-41 (21.3-31.1) WE Schist 1.38 1.30 0.08 6.0% 1,813 1,500 313 17% 9.0 8.8 0.16 2%
9 HC-9-MGI-10-50 (76.2-82.3) WE 7.55 7.50 0.05 0.7% 5,358 5,200 474 3% 37.4 33.4 3.97 11%
8 HC-8-MGI-10-48 (221.3-227.4) - Carbonate 5.66 5.60 0.06 1.1% 5,879 5,600 835 5% 22.3 20.4 1.86 8%
15 HC-15- MGI-13-S09 (0.00-0.93) - 9.04 9.00 0.04 0.5% 328 300 85 9% 72.1 70.8 1.30 2%
16 HC-16- MGI-13-S31 (4.65-5.57) - Spent Ore 7.34 7.30 0.04 0.6% 3,913 3,400 1,537 13% 332 248 83.8 25%
17 HC-17- MGI-13-S41 (0.56-0.93) 4.25 4.20 0.05 1.1% 1,279 1,200 237 6% 76.8 74.8 1.96 3%
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Table 10: Pre- and Post-HCT Multi-Element Results for the Phase 1 Humidity Cells (Selenium, Thallium and Zinc)
Selenium Thallium Zinc
i i Residue Cum. Residue Cum. Residue Cum.
Cell Sample ID Mine Area Material Type Head assay assa release [% mobilized | Head assay assa release [%mobilized | Head assay assa release  [%mobilized
(mg/kg) (mg/ké) during HCT | during HCT (mg/kg) (mg/ké) during HCT | during HCT (mg/kg) (mg/k);) during HCT | during HCT
(mg/kg) (mg/kg) (mg/kg)
1 HC-1 -MGI-09-09 (43.6-49.7) YP Alask 1.2 <1 0.19 16% 0.82 0.78 0.04 5% 40 39 0.86 2%
askite
12 HC-12- MGI-11-60 (157-165.5) YP 1.2 <1 0.18 15% 1.57 1.53 0.04 2% 9 8 0.72 8%
14 HC-14- MGI-11-64 (56.5-63.4) HF . . 1.2 1 0.21 17% 2.12 2.08 0.04 2% 51 50 0.74 1%
Quartz Monzonite-Alaskite
10 HC-10-MGI-10-51 (240.8-248.6) HF 1.2 1 0.19 16% 1.27 1.23 0.04 3% 30 29 0.74 2%
2 HC-2-MGI-10-22 (21.6-25.9) HF . 1.2 1 0.18 15% 2.07 2.03 0.04 2% 56 55 0.73 1%
Quartz Monzonite
3 HC-3-MGI-10-23 (41.2-46) YP 1.2 <1 0.19 16% 5.00 4.97 0.03 1% 46 45 0.76 2%
11 HC-11-MGI-11-60 (44.8-48.0) WE Diorite 1.2 <1 0.18 15% 0.85 0.81 0.04 4% 100 99 0.72 1%
4 HC-4-MGI-10-36 (67.1-78.0) YP Quartzite 1.2 1 0.18 15% 0.72 0.68 0.04 6% 21 20 0.66 3%
13 HC-13- MGI-11-62 (248.1-253.9) WE Rhyolite 1.2 <1 0.20 17% 1.07 1.03 0.04 4% 57 56 0.74 1%
7 HC-7-MGI-10-48 (82.9-86.3) WE il 1.2 1 0.19 16% 3.53 3.49 0.04 1% 38 37 0.82 2%
alc-silicate
6 HC-6-MGI-10-48 (45.7-50.3) WE 1.2 1 0.18 16% 0.79 0.75 0.04 5% 17 16 0.73 4%
5 HC-5-MGI-10-41 (21.3-31.1) WE Schi 1.2 1 0.24 19% 0.66 0.61 0.05 8% 28 27 0.97 3%
chist
9 HC-9-MGI-10-50 (76.2-82.3) WE 1.2 <1l 0.19 16% 0.77 0.73 0.04 5% 71 70 0.76 1%
8 HC-8-MGI-10-48 (221.3-227.4) - Carbonate 1.2 1 0.18 15% 1.43 1.39 0.04 3% 21 20 0.86 4%
15 HC-15- MGI-13-S09 (0.00-0.93) - 8.1 8 0.14 2% 0.88 0.85 0.03 3% 31 30 0.63 2%
16 HC-16- MGI-13-S31 (4.65-5.57) - Spent Ore 3.2 3 0.16 5% 1.49 1.46 0.03 2% 21 20 0.62 3%
17 HC-17- MGI-13-S41 (0.56-0.93) 2.2 2 0.18 8% 1.13 1.10 0.03 2% 22 21 0.68 3%
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4.4.4

Mineralogical Analysis

Seven samples of post-leach development rock material were submitted to Petrolab (UK) for
mineralogical analysis, including optical microscopy, SEM and XRD. The primary purpose of the
mineralogical assessment was to determine the mineralogical controls on acid generation and
metal(loid) release. The samples selected are summarized in Table 11, including the rationale for
selection. The results are summarized in Table 12and the full mineralogy report is provided in
Appendix B.

From the optical microscopy study, the samples primarily comprise quartz, microcline, albite and
illite, with minor (2-10%) muscovite, biotite, calcite and ferroan dolomite, and trace (<2%) pyrite,
arsenopyrite, chlorite, goethite and goethite. Trace chalcopyrite and pyrrhotite were also observed in
Cell 7 (representing Calc-Silicate material from the West End deposit).

The pyrite is typically coarser-grained than the arsenopyrite, generally present at grain sizes from
300 um to 500 um. Arsenopyrite is finer-grained and generally present in the size range from

50 pum to 150um. The pyrite and arsenopyrite are closely associated with one another, often with the
arsenopyrite forming fine-grained rims around the pyrite.

From the optical microscopy study, sulfides within the post-leach HCT samples were found to be
variably encapsulated within muscovite and quartz (Figure 5). Encapsulation rates were generally
high in the coarse (+2mm) size fraction, but sulfides showed minor to moderate liberation in the fine
(-2mm) size fraction. Despite the slightly greater sulfide liberation in the -2mm size fraction, the
majority of exposed sulfide grains within the post-leach HCT samples show very little evidence for
oxidation. This is supported by the circum-neutral effluent pH and generally low iron and sulfate
concentrations in the HCT leachates. In some instances, the low levels of reactivity may relate to the
euhedral habit of the sulfides, which increases the mineral stability and results in slow reaction rates.

The post-leach HCT samples all contain measurable carbonate (between 1 and 67% calcite plus
dolomite by volume), which supports the fact that the HCTs still had significant NP remaining when
the cells were terminated. Furthermore, mineral quantification records an excess of carbonate
minerals compared to sulfide minerals. This, coupled with significant rates of sulfide encapsulation
likely explains the neutral effluent chemistry in the HCTs. Despite the circum-neutral effluent
chemistry, arsenic was released at elevated concentrations from several of the humidity cells. From
the mineralogy study, arsenical pyrite and arsenopyrite were identified as the likely sources of
arsenic release.

SEM analysis indicates that much of the dolomite is ferroan (i.e., iron-bearing), with some iron
contents close to the ankerite/ferroan dolomite compositional space. This will result in a slightly
reduced neutralizing potential in the samples.
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Table 11: Post-Leach Phase 1 HCT Samples Selected for Mineralogy
Mine Pyritic NNP NAG pH NAG .
Cell Area Rock Type Sulfur (%) (kg CaCOs eqlt) NPR (s.u.) (kg H2S04 eqlt) Rationale
High sulfide content, but uncertain acid generating
1 HF Alaskite 12 18 L5 /.91 0 behaviour from ABA. Sample remained neutral in HCT.
12 YP 0.18 3 1.6 7.48 0 High rate of NP consumption.
14 YP gll:;rktﬁeMonzomte ) 1.3 -5 0.9 291 15.8 Highest total sulfur and highest sulfate release during HCT.
. Predicted to be PAG from static testwork. Lowest NPR,
3 HF Quartz Monzonite 12 - 08 2.18 17.6 highest NAG value. Highest arsenic release.
4 WE Quartzite 0.26 625 78.2 7.91 0 Highest NP.
5 WE Schist 0.06 15 8.8 4.5 0 Highest iron release during HCT
7 WE Calc-silicate 1.4 122 3.7 8.28 0 Highest sulfide content, but also high NP.
RG/AP/RB 20180706_SRK_Stibnite_Phase_1_HCT_Termination_Report_Final.docx July 2018




SRK Consulting

Stibnite Gold Project Phase 1 HCT Termination Testwork Report Page 30
Table 12: Development Rock/Ore Post-Leach Phase 1 HCT Mineralogy Summary
Sample details and relative mineral abundance®
Target minerals MGI-09-09 MGI-10-23 MGI-10-36 MGI-10-48 MGI-10-51 MGI-11-60 MGI-11-64 Typical composition
(143-163) HC-|(135-151) HC-|(220-256) HC-[(272-283) HC-| (790-815.5) |(513-543) HC-| (185.5-208)
1 3 4 7 HC-10 12 HC-14

Pyrite = O O O O O [=] FeS,

Arsenopyrite O O O O O O O FeAsS
Sulfide minerals Stibnite Sh,S;

Chalcopyrite O CuFeS,

Pyrrhotite O Fe; S
Secondary As- and Sh- |Schneiderhéhnite / Scorodite Fe,Ass0,5 / FeAsO,4.2H,0
bearing minerals Amorphous Fe-arsenates O See footnotes?

MGI-09-09 MGI-10-23 MGI-10-36 MGI-10-48 MGI-10-51 MGI-11-60 MGI-11-64
Gangue minerals (143-163) HC-|(135-151) HC-|(220-256) HC-[(272-283) HC-| (790-815.5) |(513-543) HC-| (185.5-208) |Typical Composition
1 3 4 7 HC-10 12 HC-14

Quartz ] u L L L L u SiO,
Bulk silicate minerals [Microcline L L [= L L L] L KAISi;Og

Albite ] L L u Na(AlSi;Og)

lllite ] u = L = = u (K,H30)(Al,Mg,Fe),(Si,Al),014[(OH),,(H,0)]

Muscovite = = = O] = = = KA (SizA)O14(0OH),
Clay / mica minerals Chlorite O O [= MgsAl(AISi;O,4)(OH)g

Kaolinite O O Al,Si,O5(0OH),

Biotite = KMgs(SisAl)O10(0OH),

Ferroan Dolomite [= [= L L O Ca(Mg,Fe)(CO3),
Carbonate minerals Calcite [= O O O O CaCOg3

Siderite O FeCO3

Goethite® m] m] m] d d O =] FeOOH
Accessory phases -

Accessory Minerals O 0 O m] O 0 a See footnotes*

1. Relative phase abundance: B major (>=10%), [l minor (>=2<10%), [ trace (<2%). Quantification of the differing mineralogical phases for each sample are provided in the sample
descriptions that follow this table.

2. Amorphous Fe-arsenates contain variable and inconsistent As:Fe ratios, along with frequent ancillary elemental content. The dominant elemental content is iron, arsenic and oxygen often

with arsenic and iron at similar wt% proportions. Other elements sometimes present at concentrations between 1-6 wt% included phosphorous, calcium and antimony.

3. Goethite sometimes contained minor amounts of arsenic detectable by SEM analysis. This is likely to be arsenic content adsorbed to the surface of the mineral.

4. Accessory minerals were observed during SEM analysis and refer to discrete rare phases that are largely ubiquitous through all the samples. These include phases such as rutile,
ilmenite, zircon, barite, fluorapatite and monazite. No arsenic or antimony was observed with any of these phases
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Figure 5: Photomicrograph of Post-Leach HC-3

Sample shows pyrite (py) in partially encapsulated and liberated textural developments. Associated with the pyrite is
arsenopyrite (apy) with a generally higher degree of encapsulation

Summary

A first phase of kinetic testwork has been undertaken as part of ARDML assessment for Stibnite
project, and has included the testing of 14 samples of development rock and three samples of spent
ore from the SODA to determine the long-term leaching behavior of these materials. The cells were
operated for a minimum of 116 weeks and a maximum of 184 weeks and have now been terminated
with approval from the USFS.

All cells produced circum-neutral to moderately alkaline pH leachates (pH 6.5 to 9) throughout the
course of the humidity cell testwork and effluent pH was generally stable, indicating no onset of acid
generation.

Metal release from the HCTs was generally low throughout the testwork period, however a few
constituents are mobile under the neutral to alkaline pH conditions. In particular arsenic, antimony
and aluminum were consistently leached at concentrations above the water quality criteria. In
addition, manganese, selenium and sulfate are also occasionally elevated above the water quality
criteria for some samples, and copper and lead are sporadically elevated above their respective
water quality criteria.

The termination testwork results support the geochemical behavior observed during the humidity cell
testwork, with the generally low amount of sulfide oxidation reflecting the slow weathering rates of
the Stibnite materials. In all cases less than 15% of the original neutralizing potential was consumed
during the test, indicating that significant acid buffering/neutralizing potential still exists in the
samples.
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The Phase 2 humidity cell testwork is ongoing. Laboratory data (pH, EC, sulfate, iron, alkalinity) are
available through week 53 (HC-18, HC-19 and HC-20), week 51 (HC-21, HC-22, HC-23 and HC-24)
or week 18 (HC-25) and Profile Il leachate analysis results are available through week 48/44/12. The
results of the Phase 2 program to date have been provided in a supplemental technical report (SRK,
2018).
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Scatter Plots of Sulfide Sulfur vs. Arsenic
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Figure B17: Phase 1 HCT Effluent Aluminum

RG/AP/RB

20180706_SRK_Stibnite_Phase_1_HCT_Termination_Report_Final.docx

July 2018
