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DISCLAIMER

This document and its contents are for the private information and benefit only of Chaarat Gold
Holdings Ltd. (Chaarat), for whom it was prepared and for the particular purpose which
Chaarat previously described to LogiProc (Pty) Ltd. (LogiProc). The contents of this document
are not to be reused in whole or in part, without the prior specific written permission of,
LogiProc. LogiProc is not responsible for any consequences which may arise from
unauthorised use.

The financial model used in this report was supplied by Chaarat and LogiProc has relied upon
the accuracy and correctness of the model in preparing financial analysis contained in this
report.

Particular financial and other projections, analysis and conclusions set out in this document,
to the extent they are based on assumptions or concern future events and circumstances over
which LogiProc has no control are by their nature uncertain and are to be treated accordingly.
LogiProc stands by the contents of this study report at the date of issue, but makes no warranty
regarding any of these projections, analyses and conclusions in the future. LogiProc, its
affiliates and subsidiaries and their respective officers, directors, employees and agents
assume no responsibility for reliance on this document or on any of its contents by any party
other than Chaarat.

The contents of this document are Copyright, © LogiProc (Pty) Ltd. All rights are reserved.

Document No.: LP1521-RPT-0001
Rev 3
May 2021 3



CHAARAT

LogiProc

INTRODUCTION TO AUTHOR

LogiProc (Pty) Ltd. Established in 1987 and trading in its current form since 1999, the
LogiProc group operates from an engineering head office situated in Lonehill, north of
Sandton, Johannesburg, South Africa. LogiProc has regional offices in Southern Africa and
offices in other countries have been established as dictated by individual project needs.

LogiProc has a core staff of qualified engineers includes Chemical, Metallurgical, Mechanical,
Electrical, Instrumentation, Civil and Structural engineers, all with a strong project engineering
background. LogiProc also maintains a strong network of competent mining consultants and
specialists, including Sound Mining introduced below, with whom LogiProc teams up on
particular projects.

LogiPraoc, in the form of ULS Mineral Resource Projects, was involved with the feasibility study
generation on the Steenkampskraal Rare Earth Element Project in the Western Cape province
of South Africa Canadian National according to Instrument 43-101 (NI 43-101) code. The
feasibility study was to an accuracy (+-15%) and included the mine, process facility and all the
associated infrastructure to produce per year 5000 tons of separated Total Rare Earth.
LogiProc was responsible for the plant and surface infrastructure portion of this mine.

Also, LogiProc was a junior partner to Ausenco Services Pty Ltd in the update of the Eurasian
Resources Group S.a.r.l. Roan Tailings Reclamation Project Phase 3 Expansion Feasibility
Study Report to an estimating accuracy in line with AACE Class 2. LogiProc was assisted and
advised by Sound Mining with regards to compilation aspects of the 2021 BFS.

Sound Mining (Pty) Ltd. is a consultancy specializing in the Mining Sector. Its consultants have
extensive experience in preparing mine designs and schedules, resource and reserve
statements, compliant competent persons’ reports, technical advisors’ and valuation reports
for mining and exploration companies. Sound Mining staff are members of the various
regulatory bodies in South Africa and Australia that enable them to report to: -

¢ the SAMREC Code 2016 and the SAMVAL Code 2016;

¢ the Canadian National Instrument 43-101 Standards for Disclosure for Mineral
Projects (NI 43-101 2011) and the ‘Canadian Institute of Mining, Metallurgy and
Petroleum Standards and Guidelines for Valuation of Mineral Properties’ (CIMVAL
2003); and

¢ the ‘Australasian Code for Reporting of Exploration Results, Mineral Resources and
Ore Reserves’ (JORC 2012) and the ‘Australian Minerals Institute Guidelines for
Technical Economic Evaluation of Minerals Industry Projects’ (VALMIN).

Sound Mining’s due diligence studies are founded on the professional best practice principles
established by the South African Institute of Mining and Metallurgy (SAIMM) to which the key
personnel dedicated to this Project are registered as either Fellows or Members.
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°C
Degrees Celcius, 217
AA
Atomic Absorption, 101
ABA
Acid Base Accounting, 325
ADR
Adsorption, Desorption, Regeneration,
60
AP
Attenuation Pond, 224
ARD-ML
Acid Rock Drainage and Metal
Leaching, 43
BGRIMM
Beijing General Research Institute of
Mining and Metallurgy, China, 126
borax
Sodium Borate, 243

BV

Bed Volume, 238
CaOo

Burnt Lime, 242
CG

Chaarat Gold, 317
CH,

Methane, 331
Chaarat

Charaat Gold Holdings Ltd., 31
Ciftay

Ciftay Ingaat, 317
Ciftay insaat Tahhiit ve Ticaret A.S.,
420
CN
Cyanide, 144
CNCF
Cumulative Net Cash Flow, 53
CO;
Carbon Dioxide, 331
COSHH
Control of Substances that are
Hazardous to Health, 245
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Central Scientific Research Laboratory,
101
Cu
Copper, 88
Cz
Chaarat Zaav, 31
d
Day, 214
EAF
Extraction Adjustment Factors, 161
EIA
Environmental Impact Assessment, 333
ESIA
Environmental and Social Impact
Assessment, 42
ESMS
Environmental and Social Management
System, 42
FOB
Free on Board, 390
FoS
Factor of Safety, 37, 180
Genalysis
Genalysis Laboratory Services Pty Ltd,
101
GHG
Greenhouse Gas, 331
GIS
Geographic Information System, 93
GOH
Gross Operating Hr, 198
Hazen
Hazen Research Inc. USA, 126
HCO3
Bicarbonate, 324
HCT
Humidity Cell Testing, 325
HLF
Heap Leach Facility, 224
IBC
Immediate Bulk Containers, 242
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IEC
International Electrotechnical
Committee, 101
IFC
International Finance Corporation, 43
IRA
Inter-Ramp Angles, 37, 181
ISO
International Originization for
Standardization 9001
2008, 101
Ken-Too 2015
Technical Project Report, 63
kg
Kilogram, 133
2/m?/n
litre per square meter per hour, 40
LIMS
Laboratory Information Management
System, 101
m
meter, 180
Meter, 145
Main and Contact Zones
Kyzyltash Mineralization, 31
mamsl
meter above mean sea level, 61
MCNCF
Maximum Cumulative Negative Cash
Flow, 398
mg/ £
milligram per liter, 138
MINTEK

Mintek Johannesburg South Africa, 126

mm
Millimeter, 135
Mo
Molybdenum, 88
Mpa
Megapascal, 182
MSDS
Material Safety Data Sheets, 332
MZ
Main Zone, 179
N.O
Nitrous Oxide, 331
NaCN
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Sodium Cyanide, 134
NAG

Non-Acid Generating, 43
NATA
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NCF

Net Cash Flow, 53
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Sosium Nitrate, 243
NOH
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Occupational Health and Safety, 341
PAG
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Pb

Lead, 88
PGA

Peak Ground Accelerations, 179
PLS
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ppm

part per million, 73
QA

Quiality Assurance, 103
QC

Quiality Control, 103
RDI

Resource Development Inc. USA, 126
SCIES

State Committee fro Industry, Energy

and Subsoil, 62

SFZ

Sandalash Fault Zone, 80
SGS-SA

SGS South Africa Pty Ltd, 126
Sl

System of Units, 32
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Sosium Carbonate, 243
SRF

Shear Strength Reduction Factor, 182
SZ

Satellite Zone, 180
t/d

tonne per day, 40
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t/m®

tonne per cubic meter, 185
tr oz

troy ounce, 52
TTF

Talas-Fergana Fault, 80
Tulkubash Zone

Tulkubash mineralization, 31
UNESCO

United Nations Educational, Scientific,

and Cultural Organization, 329

UsD

United States Dollar, 32
USD/t ore

United States Dollar per tonne Ore, 184
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World Health Organization, 43
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X-ray Diffraction, 325
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1. SUMMARY
1.1. INTRODUCTION

Chaarat Zaav Closed Joint Stock Company (CZ), a wholly-owned subsidiary of Chaarat Gold
Holdings Limited (Chaarat), holds two licences for gold on a property located in the Kyrgyz
Republic. Two zones currently make up the Property: the Tulkubash zone and the Kyzlytash
zone.

Gold mineralisation within the Project area is divided into two types: the Tulkubash
mineralisation (the Tulkubash zone), which is oxidized material, and the Kyzyltash
mineralisation (the Main and Contact zones), which is sulphide-rich, unoxidized refractory
material.

In 2019, Chaarat retained LogiProc to update an existing BFS prepared by Tetra Tech (Tt) in
April 2018, that detailed the scope, design features and economic viability of the Tulkubash
Gold Project (the Project).

During 2019/2020, further work was undertaken by Chaarat to:

¢ complete additional recovery test work in the Mid and Satellite/East zones;
e Dbetter define the resource; and
e update the project costs, to capture changes in development, construction,
operating and in-country costs.
LogiProc (Pty) Ltd was retained to update the 2019 BFS with the above information.

The Project is located close to the border with Uzbekistan in the Sandalash Range of the
Alatau Mountains, in Kyrgyzstan. The Project area is about 300 km southwest of the capital,
Bishkek, as shown in Figure 1-1.
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FIGURE 1-1 LOCATION OF THE PROJECT
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LogiProc led a group of qualified consulting companies, commissioned both by Chaarat and
LogiProc, to assist with the completion of this updated Feasibility Study. Table 1-1 outlines the
responsibilities of each company.

TABLE 1-1 QUALIFIED CONSULTANT RESPONSIBILITIES

Company Responsibility

Overall project management; mineral processing and metallurgical testing; recovery
LogiProc methods; project infrastructure; capital cost estimate, economic analysis, operating cost
estimate, project execution plan.

Viktor Usenko Geological block model and associated data integrity.
Evgeny Fomichev

Mining method review; and ore reserve statement. Competent person for ore reserves
and Mining Engineering.
Environmental studies, permitting, and social or community impact; geochemistry;
hydrology; hydrogeology.
Ausenco Heap leach facility design.

Peter Carter

WAI

The work was led by Process Manager Richard Bewsey (Process Director at LogiProc).

The effective date of this updated Bankable Feasibility Study (BFS) is 24 May 2021 and the
effective date of the Mineral Resource Estimate is 07 November 2020.

All currency is reported in United States dollars (USD), and all measurements are reported
using the International System of Units (SI), unless otherwise noted.

1.2. GEOLOGY

The Property is located within the Middle Tien Shan province, which is made up of fragments
of Late Devonian-Carboniferous rocks deposited in a forearc accretionary complex that was
subsequently subjected to intense folding and thrusting during the upper Palaeozoic era.
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The gold deposits are hosted within a northeast-trending sequence of Cambro-Ordovician
siliciclastic rocks (the Chaarat Formation), which have been overthrust by Devonian-age
quartzites (the Tulkubash Formation). The sedimentary rocks hosting mineralisation strike
north-easterly and dip 40° to 75° northwest. Permo-Triassic-age granodiorite and diorite
intrusive rocks are closely associated with the gold mineralisation and, in some areas, are
mineralised.

LogiProc

The mineralisation is controlled by a series of subparallel brittle shear zones that are the result
of a predominantly sinistral strike slip motion of the Sandalash Fault Zone. It occurs in clusters
along various extensional structures related to releasing bends (Kramer 2009; Jakubiak 2017).
Gold mineralisation is divided into two types of mineralisation; the Kyzyltash mineralisation
(the Main and Contact zones) is sulphide-rich and refractory while the Tulkubash
mineralisation is oxidized and can be processed using conventional heap leach methods.

Both the Tulkubash and the Kyzyltash mineralisation are classified as orogenic gold deposits.
The Tulkubash mineralisation exhibits characteristics of shallow epithermal mineralisation,
and is further classified an epizonal orogenic deposit. The Kyzyltash mineralisation formed in
a much deeper environment and is classified as mesothermal orogenic gold deposits.

Only the Tulkubash mineralisation has been considered in the 2021 BFS Update. Individual
gold-bearing lodes range from 5 m to 45 m in true thickness. Where multiple lodes are present,
the Tulkubash zone can range up to 250 m in width with the individual lodes separated by
barren rock. Development drilling of the Tulkubash deposit has revealed that the zone is
remarkably continuous, but blossoms and thins along its defined length.

1.3. EXPLORATION AND DRILLING

In 2004, a soil sampling geochemical survey identified numerous gold anomalies of greater
than 1 g/t gold over a 4 km strike length, with the maximum value of 73 g/t in one sample.
These anomalies range from 100 m to 800 m in length (along strike) and 50 m to 150 m in
width.

Follow-up trenching and rock chip sampling confirmed the Tulkubash deposit, and then
continued to return positive results along extensions of the trend over a 10 km strike length.

The Tulkubash database has been generated from exploration drilling (Table 1-2) and now
contains data from 710 diamond drillholes, and in addition, some samples cut from trenches,
totalling 100,353.7 m of sampling.

TABLE 1-2 EXPLORATION DRILLING AT TULKUBASH

Tulkubash Zone

Year No. of Total
Holes Metres

2000

2004

2005 1 150
2006 7 1,393
2007 12 2,374
2008

2009 5 802
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Tulkubash Zone

Year No. of Total
Holes Metres
2010 37 4,271
2011 128 15,984
2012 39 6,842
2013 14 1,781
2014 48 5,813
2015
2016 12 1,185
2017 135 17,420
2018 121 19,822
2019 130 20,077
2020 21 2,434
Total 710 100,348

Drilling was conducted on a 40 m by 40 m grid spacing, for which drilling lines were angled
with a 42° east rotation to correspond with the orientation of the strike of the deposit. The
majority of the drillholes were drilled as inclined holes in order to cut the mineralised structures
as close to right angles as possible. Underground drilling and some earlier parallel-to-strike
drilling are exceptions.

The 2021 Exploration Plan includes infill and extensional drilling in Tulkubash Mid and East
Zones with the aim of adding resources to Tulkubash. Initial drill testing of the Mid Karator
and Isakuldy exploration targets is also planned for 2021.

1.4. MINERAL PROCESSING AND METALLURGICAL
TESTING

Numerous mineralogical and metallurgical testwork programmes have been completed on the
Tulkubash ore samples. A sample suitable for heap leach testwork was defined as any
material within the selected pit shell that had a total sulphur (StoraL) content of 0.5 % or less
(StoraL £0.5 %) and a nominal cut-off grade of 0.2 g/t gold.

Three commercial laboratories—Wardell Armstrong International (WAI) (2017), McClelland
Laboratories Inc. (MLI) (2018), and ALS-Stewart Kara Balta Laboratory (ALS-Stewart) (2019),
were used to complete the metallurgical testwork.

WAI tested 23 variability composite samples collected from dedicated metallurgical drillholes
within the zone of mineralisation, but these were not restricted to the proposed open pit. WAI
also tested two master composites; the first master composite consisted of sub-samples from
all variability samples, and the second master composite consisted of selected variability
samples representing the heap leach ore within the designed open pit, mainly. WAI completed
the testwork between October 2016 and March 2017.

MLI completed a separate testwork programme in 2018, which included a variability test
programme consisting of 48 coarse ore bottle roll tests, followed by 11 column leach tests
simulating heap leach conditions. MCL completed the testwork between December 2017 and
July 2018.
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ALS-Stewart completed tests on 22 composites collected form metallurgical drillholes around
and within the east and mid pits. Head assays and bottle roll tests were completed on each
composite. ALS-Stewart completed the testwork in 2019.

LogiProc

LogiProc analysed all the metallurgical testwork results with the objective of identifying optimal
heap leach conditions. The WAI, MLI, and ALS-Stewart metallurgical studies indicate that the
oxide ore is amenable to cyanide heap leaching and can be efficiently processed using a heap
leach-based flowsheet.

Based on the metallurgical testwork results, the expected LoM recovery for gold and silver is
calculated to be 73.6% and 63.4%, respectively.

1.5. MINERAL RESOURCE ESTIMATE

The economic parameters considered for the Mineral Resource declaration were obtained
from the Client and include:

e Gold price of USD1,800/tr oz;

e Gold recovery of 72.6%;

e Mining cost of USD1.89/t;

e Operating cost of USD7.24/t; and

The updated Mineral Resource for Tulkubash is summarised in Table 1-3. The definitions of
Mineral Resources as outlined within the JORC code (2012) for Mineral Resources were
adopted in order to classify the Resources.

The effective date of the updated Mineral Resource is 7" November 2020.

TABLE 1-3 TULKUBASH MINERAL RESOURCE STATEMENT (EFFECTIVE
7 NoveEMBER 2020)

Classification Quantity Grade Au Contained Metal Au
(Kt) (g/t) (koz)
Measured
Indicated 28,505 0.86 789
Inferred 21,412 0.56 388

Notes:
Numbers are rounded in accordance with disclosure guidelines and may not sum accurately;
The Mineral Resource has been estimated using 5.0 m x 5.0 m x 5.0 m (x, y, z) blocks;

The estimate was constrained to the mineralised zone using wireframe solid models;

P W N PR

The wireframes were sub-domained to isolate the strongly mineralised main zone from the gold mineralisation in the main structural
corridor;

o1

Grade estimates were based on 1.5 m composited assay data; and

6.  The Mineral Resource estimate has been reported to 0.21 g/t cut-off grade.

1.6. RESERVE ESTIMATES

The Ore Reserves for the Tulkubash Gold Project have been updated according to the code
prescribed by the Australasian Code for Reporting of Exploration Results, Mineral Resources
and Ore Reserves (‘the JORC Code"), 2012. The Ore Reserves have been estimated by
considering only the Measured and Indicated Mineral Resources that can be exploited
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economically. The Ore Reserve estimate has been based on the latest geological block model,
which included processing recovery data in each of the 5 m by 5 m by 5 m blocks that informed
the pit optimisation and subsequent final open pit design.

The 2020 EOY Ore Reserve is based on a revised Resource model which incorporates the
results of exploration drilling up to the end of 2020, a new geological interpretation, and
technical and economic parameters established in the 2019 BFS or modifications based on
subsequent work.

The 2020 EQY Ore Reserve estimate is stated in Table 1-4, which reports a contained gold
content of 571 koz, all of which have been categorised as Probable.

TABLE 1-4 TULKUBASH ORE RESERVES AS AT 2020 EOY
Quantity Grade Content Content
Category (Mt) @h) (kg) (koz)
Proven - - - -
Probable 20.9 0.85 17,760 571
Total 20.9 0.85 17,760 571

Source: Chaarat, 2021
Notes:

1.  This statement of Ore Reserves has been prepared by Mr Peter C Carter, an independent consulting mining engineer, based on a
review of work performed by Chaarat Gold technical staff;

2. Mr Carter is a member of the Association of Professional Engineers and Geoscientists of British Columbia and is qualified as a
Competent Person under the JORC Code, 2012;

3.  The Ore Reserve has been reported in accordance with the classification criteria of the JORC Code, 2012 and is 100% attributable to
Chaarat;

Any apparent computational errors are due to rounding and are not considered significant;

Ore Reserves are reported with appropriate modifying factors of mining dilution (8%) and mining recovery (97.5%);
Ore Reserves are reported at the head grade delivered to the leach pad;

The Ore Reserves are stated at a price of USD1,450/tr oz as at 2020 EQY;

Although stated separately, the Mineral Resources are inclusive of Ore Reserves;

© ® N o 0o &

No Inferred Mineral Resources have been included in the Ore Reserve estimate;
10. Quantities are reported in metric tonnes; grades are reported in grams per metric tonne = ppm (parts per million);
11. The input studies are to the prescribed level of accuracy; and

12. The Ore Reserve estimates contained herein may be subject to legal, political, environmental or other risks that could materially affect
the potential development of such Ore Reserves.
Table 1-5 provides a comparison of the 2020 EOY Ore Reserve to the previously reported
2018 EOY Ore Reserve. This Shows that the 2020 EOY Ore Reserves represent a 6%
decrease in ore tonnage and an 8% decrease in grade compared to the 2018 EOY Ore
Reserves. Overall, these changes result in a 13% decrease in contained ounces of gold.

The Inferred Resources within the pit limits, which are currently treated as waste, offer the
potential to increase ore tonnage and contained ounces, along with decreasing the Strip Ratio
(t:t) in the order of 5% to 10%.

TABLE 1-5 COMPARISION OF TULKUBASH ORE RESERVES AS AT
2018 EOY AND 2020 EOQOY.
Parameter Units 2018 EOQOY 2020 EOY Variance
Ore Mt 22.2 20.9 -6%
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Parameter Units 2018 EOY 2020 EOY Variance
Grade (Au) gt 0.92 0.85 -7%
Metal (Au) koz 658 571 -13%
Waste Mt 58.6 54.1 -8%
Total Mt 80.8 74.9 -71%
Strip Ratio tit 2.64 2.59 -2%
Recovery % 68.9 73.6 7%
Recovered Au koz 453 419 -1%

Source: Chaarat, 2021

1.7. MINING METHODS

The Tulkubash open pit forms part of a near-vertical mineralised lode system located in
mountainous terrain and the Tulkubash 2020 EOY open pit design is composed of three
separate pits arranged along the strike of the orebody over 2 km. The pits are situated in
steep, mountainous terrain at elevations of 2,300 masl to 2,800 masl. The deposit is divided
up into two zones: the Main Zone and the Mid Zone.

The hydrogeology for the open pit designs has been informed by field investigations conducted
by SRK Consulting and Tetra-Tech Engineering in 2010 and 2014 respectively. Based on this
earlier work, a finite-element groundwater model was developed by Wardell Armstrong
International (WAI) in 2017. This has forecast discharge rates of between 4 m%hr and 6 m3/hr
(or 1.0 #/s and 1.5 /s) at depths correlating to approximately 2,500 masl.

Kyrgyzstan is a seismically active region and studies have been conducted to establish the
technical parameters which appropriately reflect seismic conditions at the site. The primary
criteria is Peak Ground Acceleration (PGA) which was determined to be 0.157 G based on a
10% probability in a 50-year return period. The pit design approach has been strongly informed
by the multiple interacting joint sets which form a highly blocky rock mass. As a result,
structural failure risks including planar, wedge and toppling mechanisms can be expected in
planned open pit. In order to mitigate this, it is important that careful blating practises are
deployed in all phases of the mine planning process, particularly in the final bench
configurations. Slope stability analysis has targeted a minimum factor of safety (FoS) of 1.2
for the inter-ramp angles (IRA), and 1.3 for the overall pit slopes. This work demonstrated that
in all instances, the FoS remains above 1.3. As expected, the FoS was reduced by hydro-
geological influences. Mitigation of this risk can if necessary be addressed through water
management practices including horizontal drainage and pumping.

Geotechnical design criteria has considered bench face angles in the final designs varying
between 60° and 75°, with 8 m berm widths to comply with local regulations and to allow
mechanised cleaning. Inter-ramp angles (IRA) of around 51° and 58° were applied to the
different design sectors. The IRA for the fault zone area was reduced to 45°.

Mine planning of the open pit was based on the 07 November 2020 Mineral Resource model
which was re-blocked to the parent block size of 5 m by 5 m by 5 m for the pit optimisation
and subsequent final open pit design, sequencing and scheduling. These dimensions
appropriately simulated the planned 5 m excavation lifts.

The mine design was guided by the results of a pit optimisation exercise using suitable
software which deploys the Lerchs-Grossman algorithm to generate a series of nested pit
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shells. From these results it was possible to identify optimal pit locations and geometries which
were used with the pit design criteria to complete the pit design and enable the declaration of
an ore reserve.

The Main Zone Pit is approximately 1.3 km in length and situated at the southwestern end of
the mining area. It is the single largest pit accounting for over 90% of the reserve by both
tonnage and contained gold. The Main Zone Pit hosts a reserve of 19.4 Mt ore grading 0.86 g/t
Au, containing 538 koz Au. Associated with the ore is 50.4 Mt of waste resulting in a strip ratio
of 2.6:1 (t:t). Overall, the final highwall ranges between 250 m to 300 m in height.

The Mid Zone Pit design is composed of two separate small open pits. These pits are arranged
along strike length about 150 m northeast of the Main Zone Pit. The Mid Zone accounts for
approximately 7% of the reserve by tonnage and 6% of the contained gold. The Mid Zone Pits
host a reserve of 1.4 Mt ore grading 0.72 g/t Au, containing 33 koz Au. Associated with the
ore is 3.7 Mt of waste resulting in a strip ratio of 2.6:1 (t:t).

Haul roads connecting the open pit area to the Sandalash River Bridge and the waste dump
will be constructed during pre-production. The deposit will be developed and mined using
conventional hard rock open pit mining techniques. All topsoil, vegetation and organic material
will be cleared and deposited in designated stockpiles (SP) to be used in the future for
rehabilitation and mine closure. Where possible, existing roads will be used to move
equipment into the mining areas. Steady state production benches will be at least 25 m wide
with 5m drilling and blasting of 5 m production benches. Once steady state mining conditions
have been established in the initial pit areas, a continuous sequence of access development
and bench development will follow with lateral development along the orebody strike.

The mining plan calls for 4.6 years of production mining preceded by 13 months of pre-
production stripping, a total of 68 months. Total mined tonnage over the LoM, including pre-
stripping, is 74.9 Mt with an average mining rate of 13.0 Mtpa or about 37,000 tpd. The mining
rate peaks in 2025 at 18.5 Mtpa or about 53,000 tpd. At steady-state, annual ore production
is 13.5 ktd or 4.92 Mtpa. The LoM schedule provides for contained metal of 571.1 koz of gold
and 845.7 koz of silver respectively. The ore process rate at full production is 4.9 Mtpa and
stockpiling is practised where mining rates exceed this figure.

An average Strip Ratio of 2.59 (t/t) has been planned over the LoM.

Waste rock will be stored on a Waste Rock Dump (WRD) in the adjacent Irisay Valley west-
southwest of the mine area and used to backfill a portion of the mined-out pits.

The open pit mining operation will operate continuously for 350 days per year, with ten days
lost due to bad weather or supply-related issues. The mining crews will work 12-hour shifts on
a 15-day rotation (15 days on, and 15 days off), rotating cycle to facilitate a continuous
operation.

All of the material to be mined from the open pits will require blasting prior to loading. Surface
crawler-type drill rigs will drill 5 m benches with controlled final wall perimeter blasting. Blasting
will be accomplished with shock-tubes (i.e., non-electric detonation) and ANFO. A maximum
of five drill rigs will be required to achieve these production targets.

Digging and loading will occur on 5 m lifts to match the height of the working face to the size
of the equipment and to facilitate digging selectivity when separating ore and waste. Smaller
excavators with hydraulic rock breakers will be used to clean walls and break oversize rock at
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the face to maximise excavator loading productivity. FELs will be used to support the primary
excavators. Simulation studies have confirmed that four to five excavator units will be sufficient
to achieve the planned mining schedule, if supported by a single FEL during the mining plan
for peak production during 2024 to 2026.

LogiProc

All operational hauling for RoM and Waste has been planned using Mercedes Actros 3,340
dump trucks with a capacity of 34.5 t. Haulage fleet simulation has forecast a maximum truck
haulage fleet of 72 trucks will be necessary in order to support the production peak forecast
during 2024. The haul roads will be 15 m wide inclusive of berm, ditches, and carriageway.
This will permit dual-lane traffic. Truck haulage routes will negotiate an average 4.3 km route
before crossing the Sandalash River bridge from where they will continue to haul a further
5.6 km to the RoM Pad.

Effective grade control management remains a crucial part of the mining strategy and will
involve the sampling of blasthole cuttings after drilling. These will be assayed for gold, silver,
carbon, sulphur, and cyanide solubility.

General groundwater inflows will be managed through pit sumps for onward pumping via
pipelines, to a holding pond from where the water can either be used for dust suppression or
discharged.

Mine Operations will conduct maintenance on the mining equipment fleet so that sufficient
equipment hours are available to meet safety standards and production requirements on an
ongoing basis. Average equipment availability over the LoM is planned to be 85%.

A Mining Contractor will be employed to hire the workforce, train operators, provide mining
equipment, and conduct all of the activities necessary to meet the planned production targets.
The contract will also cater for the housing and feeding of all mining personnel. It is estimated
that the Mining Contractor will employ a maximum of 524 persons with an average of 365.

The Owner’s team will consist of 22 positions, with about half of these being associated with
grade control activities.

1.8. RECOVERY METHODS

The Project process design is based on the testwork presented in Section 13. A successful
process design is one that results in a flowsheet that is as simple as possible to supply,
operate, and maintain, whilst at the same time maximising gold and silver recoveries and
minimising power requirements.

Ore that is suitable for heap leach processing is defined as any material defined within the
selected pit shell and which has a total sulphur content of 0.5% or less (Stora. £0.5%), and is
above the cut-off grade of 0.2 g/t.

Figure 1-2 shows a conceptual block flow diagram of the of proposed process facility.

Document No.: LP1521-RPT-0001
Rev 3
May 2021 39



CHAARAT

FIGURE 1-2 CONCEPTUAL BLock FLow DIAGRAM
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A conventional three-stage crushing circuit will crush the run-of-mine (ROM) ore to a Psgo of
12.5 mm at a rate of 13,500 t/d. Trucks will haul the crushed ore to the heap leach pad where
it will be stacked in a permanent multi-lift heap leach, with a 7 m stack height per lift.

The lifts will be irrigated with a dilute cyanide solution at a rate of 10 #/m?/hr to dissolve the
gold and silver from the ore into the solution. Once the solution reaches the base of the heap,
it will flow to the pregnant solution pond. From there it will be gravity fed to the ADR plant for
gold and silver recovery. The precious metals from this pregnant solution will adsorb onto
granular activated carbon in the carbon columns of the ADR plant. The barren solution
discharged from the carbon columns will be recirculated to the heap leach pad, after dosing
with the required amount of cyanide to make up for depletion.
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The loaded carbon will be pressure stripped with a hot caustic solution to re-dissolve the
precious metals into an eluate solution. The eluate will be treated using conventional
electrowinning to produce gold-rich sludge suitable for direct smelting on site into gold Doré.
Gold Doré bars will be transported off-site to a suitable refinery.

At the end of its production life, the heap leach pad will be rinsed with water to ensure
environmental compliance.

The LoM gold and silver recoveries are calculated to be 73.6% and 63.4%, respectively.

1.9. PROJECT INFRASTRUCTURE

The Project will require the development of several new infrastructure items, in addition to
those already existing.

The locations of the project facilities and other infrastructure items were selected to take
advantage of local topography, accommodate environmental considerations, and to ensure
efficient and convenient operation of the mine haul fleet.

The following Project infrastructure and facilities will be included on site:

e Some off-site facilities already exist (e.g. Chatkal Station and Kumbel Pass
Checkpoint). However, the Kumbel Pass to Site Gatehouse road is being
upgraded.

¢ Mining and related facilities constructed by the Mining Contractor, including
Main Ore Haul Road, Pit Roads, Ancillary Roads and Platforms, Detonator
storage, Ammonium Nitrate Storage and temporary Mine Maintenance
Workshop.

e Camp facilities - a 360 modular Man Camp, local diesel power generation and
distribution, Water storage and reticulation and sewage treatment plant. A
portion of this facility has been constructed, delivered and installed.

e General facilities in the Processing (Dry Valley) area including — Gatehouse
with weighbridge, Emergency Response Team (ERT) room, and Process
area roads.

e Crushing Area including — ROM pad, Primary Crusher, Bypass screen circuit,
Secondary and Tertiary crushers, Screenhouse, Conveyors, Lime addition,
Fine Ore Stockpile and Truck Load-Out.

e Heap Leach Facility comprising - a phased lined heap leach pad with
underdrain system and collection pipes, Pregnant Leach Solution Pond
(PLS), PLS Overflow Pond, Emergency Stormwater Pond, Attenuation
Stormwater Pond, Sedimentation Pond, Perimeter Access Roads and
Stormwater Diversion Channels.

e Gold process area including - secure ADR plant, goldroom, reagent mixing
facility, and reagent storage facility, plus ancillary infrastructure including -
administration offices, clinic and laboratory.

e Power Station including - power generation, substations, Fuel Farm, internal
utilities, MV site wide distribution and area E-Houses.
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e General Processing infrastructure including — water supply (bore), raw and
fire water distribution, workshop/warehouse, ADR gatehouse, area offices,
area process control systems.

e Temporary and permanent facilities such as mobile crusher, Batch plant,
laydowns, borrow pits, temporary and permanent stockpiles.

An overall site layout for the Tulkubash Gold Project is shown in Figure 1-3.

FIGURE 1-3 TULKUBASH GoOLD PROJECT SITE LAYOUT
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1.10. ENVIRONMENTAL STUDIES, PERMITTING AND
SOCIAL OR COMMUNITY IMPACT

The Project is in compliance with Kyrgyz legislation for environmental and social aspects but
when mining operations start, further work will be required to ensure that the Project continues
to comply with state legislation and international best practice.

An Environmental and Social Impact Assessment (ESIA) was completed in 2020. This will
inform the development and implementation of a comprehensive Environmental and Social
Management System (ESMS) to govern the management and monitoring of measures
identified by the ESIA as necessary to mitigate project impacts. The closure plans were
developed to international standards as part of the ESIA process to support the
implementation of commitments made in the LoM and after mine closure.

Chaarat will develop final decommissioning, reclamation, and closure plans as the Project
progresses to steady state production. A framework mine closure and rehabilitation plan has
been developed to international standards as part of the ESIA process and should be
continuously updated as the Project progresses.
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Chaarat has developed an Emergency Preparedness and Response Plan (EPRP) for the
Project. The HSE Manager will manage environmental health and safety units. HSE
department will consist of safety engineers, environmental engineer and specialists,
avalanche and rescue team and medical team.

The ESMS outlines the environmental and social monitoring that Chaarat will implement.
Noise impacts on local communities associated with peak operations of the Project are
predicted to be significantly below noise levels recommended by the International Finance
Corporation (IFC), the World Health Organization (WHO), and Kyrgyz Republic guidelines.
Main air emissions are expected to be dust from haulage vehicles operating on unpaved roads
and combustion emissions from site operations and haulage vehicles. The ESMS includes
several mitigating measures that will be implemented by Chaarat.

1.10.1. SOCIO-ECONOMIC

The Project's area of socio-economic influence stretches across Jalal-Abad and Talas
regions. This influence is strongest at the five settlements within Chatkal District, including the
village districts of Kanysh-Kiya and Chatkal.

Chaarat has participated in both stakeholder dialogue and community development
programmes. At their main office in the Chatkal Valley, located in Kanysh-Kiya, Chaarat hosts
stakeholder meetings and maintains a grievance register. Chaarat operates two shops in the
area selling products at a lower cost than most shops in the valley.

Due to the distance of the nearest communities from the Mine site, any negative socio-
economic impacts to the Mine are likely to be limited. It is anticipated that the positive impacts
from employment and community investment on the local communities will be significant.

1.10.2. GEOCHEMISTRY

Preliminary geochemical characterisation studies on the Chaarat rock types have identified
tectonic breccia as the only high-risk material in terms of potential acid rock drainage and
metal leaching (ARD-ML). Based on the 2019 BFS this material makes up approximately 8%
of the total pit volume, although the mine block model predicts that only approximately
51,000 tonnes of potentially Acid Generating (PAG) tectonic breccia material within the waste
rock will be mined. The bulk of the waste rock is the largely benign Tulkubash Sandstone,
which makes up 67% to 75% of the rock to be excavated, together with other
siliceous/carbonate-rich lithologies.

As the cyanide heap leach process does not tolerate a high sulphur content, most of the PAG
material from the deposit will be directed to the WRD, although some sulphide ore may be
stored in a low-grade ore stockpile that may be established near the WRD.

Geochemical impact assessment has therefore identified possible acid rock drainage from
PAG rock present in the pit walls; the waste dump and the low-grade ore stockpile. In the 2019
BFS, the risk is considered low given the 63 Mt of Non-Acid Generating (NAG) plus some
specifically neutralising rock available to buffer any acid generating material.

Metal leaching may be more of an issue given that test work has indicated that some metals
are soluble even in neutral water. The proposed ARD-ML management strategy is to intermix
the PAG tectonic breccia material with NAG waste rock. Since PAG material is expected to
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be mined later in the mine plan, there is time to further define the geochemical risk, and if
required, encapsulate the PAG within the WRD.

LogiProc

Whilst water monitoring samples from areas where there has been mining activity at the site
have not shown evidence of ARD, they have shown some elevated metal levels, especially of
arsenic and antimony, which suggests that metal leaching occurs when rock is disturbed, even
in neutral to alkaline water.

It is also noted that test work to date has been completed on a limited number of samples that
may not be a good representation of the rock to be excavated during the operation. Further
studies are envisaged to ensure that the ARD-ML risk and PAG amount has not been
underestimated.

1.11. WATER MANAGEMENT
1.11.1. GROUND WATER

Initial groundwater levels in the footprint of the Tulkubash pit are expected to be in the range
of 2,300 masl and 2,500 masl. Initially, there will not be any groundwater inflow. When mine
development reaches level 2500 masl during the third year, dewatering will be managed as
indicated in Section 1.7.

However, depressurisation may be required to ensure that the pit walls are not subject to
stability issues resulting from saturation. Groundwater levels in the high wall will be monitored
and will most likely focus on the northwest wall where pre-mining groundwater levels are
highest. A programme of installation of piezometers to monitor groundwater pressure
conditions and the impact of the drains is envisaged. In addition, visual observation of seepage
areas during excavation will indicate where additional horizontal drains are necessary.

GSPA (a local contractor) completed a set of ground water measurements in both the Dry
Valley and Camp Area. Several months ground water measurements and other engineering
analysis were done, and is currently under expertise approvals within Kyrgyz Government
authorities. The elevation of the Sandalash Valley below the Dry Valley is approximately 2,150
masl, so given the likely high permeability of the rubbly infill there, it is likely that any
groundwater recharge migrates towards a water table controlled by the geometry of the base
of the infill and the level of the Sandalash River.

1.11.2. SURFACE WATER

The upstream catchments of the open pit mine and associated satellite pits will be diverted
away from the pits to avoid inflows that would negatively impact mining operations, and to
minimise the generation of contact water within the open pit.

For the HLF, surface water management measures include the following:

e The eastern collection drainage channel will collect surface water run-off from
the east catchment slopes and divert it mainly to sediment pond 1 (and partly
to the attenuation pond);

e The southern catchment channels will collect surface water run-off from the
south catchment slopes mainly to the attenuation pond;
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e The attenuation pond of 51,700 m? capacity at the south of the HLF will collect
run-off from the catchment to the south and southwest of the HLF prior to
discharge to settlement pond 2;

LogiProc

e Underliner drainage will collect and divert groundwater below the HLF; and

¢ A main collection pipe connecting the attenuation pond at the south of the
HLF to settlement pond 2 at the north.

Catchments on the south side of the Sandalash River include those that surround other project
infrastructure, such as the 360 Man Camp and the mine maintenance workshop.

For design flow purposes, 1-in-100, 24-hour flows were calculated for each of the sub-
catchments to allow for the sizing of any diversion drains or road culverts to carry the design
run-off.

1.11.3. WATER SUPPLY
Two pumping stations will supply raw water to the site:

e Boreholes, located west of the accommodation camp, will supply the
accommodation camp and Mine Contractor's Vehicle Maintenance Shop with
raw water all year round.

e Boreholes to be located nearby Kumbeltash Stream, east side of the ADR
plant, will supply the ADR plant, the crushers, administration and laboratory
buildings and the gate house complex with raw water all year round.

1.12. CAPITAL & OPERATING COST ESTIMATE
1.12.1. CAPITAL COST ESTIMATE
1.12.1.1. SUMMARY

The total estimated initial capital cost for the, construction, installation, and commissioning of
all facilities and equipment is USD115.5 M with USD15.2 M deferred to when required. This
cost estimate is consistent with a BFS accuracy range of —10% to +10%. This 2021 BFS shows
an accuracy improvement over the 2019 BFS (-10% to +15%) due to the noted increase in
designs completed, and the actualised costs that have made the cost estimations more
accurate. This equates to an AACE Class 3 estimation.

LogiProc, as the lead consultant, developed the capital cost estimate with inputs from Chaarat.
Table 1-6 presents the responsibility breakdown by area.

TABLE 1-6 ESTIMATE RESPONSIBILITY MATRIX
Area Company

Mining (Open Pit) Chaarat
Processing Chaarat / LogiProc
Infrastructure Chaarat / LogiProc
Site Facilities Chaarat / LogiProc

Indirect Costs Chaarat

Owner’s Costs Chaarat
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Area Company

LogiProc

Allowances Chaarat / LogiProc

A proportional breakdown of the initial capital cost is provided in Table 1-7.

TABLE 1-7 INITIAL CAPITAL COST SUMMARY
Area Total
(USD’000)
Mining 21,996
Infrastructure 4,236
Process Plant 59,807
Owners Cost 18,913
Contingency 10,496
Total Initial Capital Cost 115,446

This estimate includes the direct field costs required to execute the project, plus indirect cost
overheads, commercial requirements, and management. This estimate is based on pricing in
real 2021 terms, with no allowances for inflation or escalation for future periods. Amounts in
this capital cost estimate are expressed in United States Dollars (USD), unless otherwise
noted.

While a few of the estimates are based on information from the previous BFS in real 2019
terms, the majority of the quotations used in this updated BFS were obtained in March 2021.

Graph 1-1 provides a forecast of the capital expenditure over the LoM.

GRAPH 1-1 CAPITAL EXPENDITURE FORECAST OVER THE LOM

M Capital Expenditure
60,000 -
50,000 -

40,000 -

USD 000's

30,000 -
20,000 -

0 . | | | - | __'_—_'___'_._‘

2021 2022 2023 2024 2025 2026 2027 2028

The Initial Cost estimate excluding the 10% contingency is divided into four categories: Mining,
Infrastructure, Process Plant, and Owners Costs

e Mining (USD22.0 M)

Mining includes all pre-production cost items related to the mining site and activities,
which include but are not limited to mobilisation of mining equipment, Pit and Waste
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dump development, Mining Roads, and Mining Buildings. Graph 1-2 illustrates the split
in the mining capital cost estimate.

GRAPH 1-2 MINING CAPITAL COST ESTIMATE SPLIT

M General  ® Pre-Production Operations Mining Roads Mining Buildings

7%

e Infrastructure (USD4.2 M)

The Infrastructure includes mainly the 360 Man Camp and the upgrade of the Kumbel
pass to Tulkubash road.

The 360 Man Camp capital estimate is based on actual costs from the first phase
construction. The 360 Man Camp will be a self-contained, multi-building facility that
includes accommodation, mess, ablution, recreation and laundry services. Graph 1-3
illustrates the split in the infrastructure capital cost estimate.

GRAPH 1-3 INFRASTRUCTURE CAPITAL COST ESTIMATE SPLIT

mCamp ® External Infrastructure

e Process Plant (USD59.8 M)

The Process Plant includes all cost items related to the process plant site, which

include but are not limited to all process equipment, ie Crushing, Heap Leach, ADR,

and Power Station, as well as Services (eg water), Infrastructure (eg Process area
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Buildings and Roads), and Security. Graph 1-4 illustrates the split in the process plant
capital cost estimate.

LogiProc

GRAPH 1-4 PROCESS PLANT CAPITAL COST ESTIMATE SPLIT

B Crushing W HLF mADR m PowerPlant M Services M Infrastructure m Security

0%

e Owners Cost (USD18.9 M)

Owners Costs includes all cost items related to temporary facilities, pre-production fuel,
Spares & First fills, G&A. Graph 1-5 illustrates the split in Owners Cost Capital
estimate.

GRAPH 1-5 OWNERS CoST CAPITAL ESTIMATE SPLIT

B Temp. Facilities  ® Pre-Production Fuel  m Spares & First Fills G&A
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Deferred costs cover Heap Leach Phases 2 and 3, Mine Closure and Deferred Equipment.

The Heap Leach will be constructed in 3 phases during the mine life. Phase one will form part
of the initial capital cost and phase 2 to 3 will from part of deferred costs.

Construction phases:
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e Phase 1 - 6.48 Mt, constructed in year 2021-2023; cost of USD8,490 M.
e Phase 2 - 10.29 Mt, constructed in years 2024-2025; cost of USD4,346 M.
e Phase 3-9,11 Mt, constructed in years 2026-2027; cost of USD1,938 M.

Once the mining operation has ceased and the remaining ore from the mine and ROM pad
has been crushed and placed on the HLF for final leaching and rinsing, machinery and
personnel will be reassigned to complete the earthworks required for mine closure. An
estimate of USD6.5 M (including taxes) has been assigned for the labour and operating costs
for the HLF during the flushing, drainage, and rehabilitation stages of the closure plan.

One tertiary crusher has been deferred; the plant will commence with two tertiary crushers,
which will crush the ore to a Pgo of 12.5 mm.

A Contingency of 10% is allowed for to cover uncertainties in both the Initial and Deferred
Capital estimates. Such uncertainty could arise from interpretations related to VAT, Import
Duties, escalation, foreign exchange, or undefined items that cannot be explicitly foreseen or
described at the time the estimate is completed due to the lack of complete accurate and
detailed information. The total initial capital contingency allowance is USD10.5 M, which is
10% of the initial capital cost estimate. The total deferred capital contingency allowance is
USD1.4 M, which is 10% of the deferred capital cost estimate.

1.12.2. OPERATING COST ESTIMATE

The total operating cost estimate over the LoM (for this section LoM excludes pre-production
as the pre-production costs are capitalized) is shown in Table 1-8 and operating unit costs are
shown in Graph 1-6.

TABLE 1-8 LoM OPERATING COST ESTIMATE
Area (usgott)étl)log)
Owners Cost 32,456
Mining Cost 139,301
Processing Cost 98,579
Total LoM Operating Cost 270,336
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GRAPH 1-6 LoM UNIT OPERATING CosTS (USD/T ORE)

m Owners Cost  ® Mining Cost Processing Cost

The mine cost comprises 52% of the total operating costs, whilst processing and owners costs
make up 36% and 12% respectively.

Owners costs comprise expenses related to the owners mining team (USD5.9 M) and general
and administration costs for the operation of the site and for offices in Bishkek (USD26.6 M).
The combined cost to the owner over the steady state period is USD32.5 M.

Mining costs are based on the production schedule, contract mining rates and an projected
fuel price of USDO0.60/.

The Contractor’s mining fee is informed by agreed unit rates based on the cumulative material
mined and hauled. The cost to supervise mining activities is included in the contract costs, but
grade control, technical services, and management of the Contractor is provided for in the
Owners mining cost.

The total contractors mining costs for the LoM, excluding the pre-production, amounts to
USD139.3 M. This is composed of USD122.3 M for contract mining, USD16.2 M for fuel, and
USDO0.9 M for overhaul. Graph 1-7 illustrates the split in Contractor’s Mining Cost over LoM.

GRAPH 1-7 CONTRACTOR’S MINING COST SPLIT

M Contract Mining Fee  m Fuel Overhaul
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The total process operating cost for treating the oxide ore is estimated at USD4.47/t ore. The
LoM cost will amount to USD91.4M.

LogiProc

The stacking cost for the heap leach is USD12.1M

The process operating cost summary for the ore is presented in Graph 1-8.

GRAPH 1-8 PROCESS OPERATING COST SUMMARY

B Consumables m Reagents ® Power m Light Vehicles m Labour m Maintenance and Spare Parts

Graph 1-9 illustrates the operating cost forecast over the LoM, Pre-production operating costs
are shown as zero as they will be capitalised.

GRAPH 1-9 LoM OPERATING COST FORECAST
B Owner's Costs ® Mining Cost Processing Cost
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1.13. ECONOMIC ANALYSIS

The economic analysis has been accomplished through the construction of a Discounted Cash
Flow (DCF) model based on the planned production data as set out in the LoM plan, with due
regard to appropriate financial model inputs and reasonable assumptions informed by Chaarat
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and the Competent Persons responsible for the Mineral Resource and Reserve Statements.
Metric units are used throughout this economic analysis and unless otherwise stated,
monetary values are stated in United States Dollars (USD). The DCF model was established
on a 100% equity basis, excluding debt financing and loan interest charges. It is not a
complaint valuation of the project in terms of any of the international valuation codes for public
reporting.

Its purpose is to assess the robustness of the project and to confirm the economic viability of
the ore resources as stated herein.

The revenue forecast has been based on the mining of 20.9 Mt of gold bearing ore containing
418 koz of recoverable gold and 446 koz of recoverable silver. The metal has been sold at a
gold price of USD 1,450/tr oz and a silver price of USD 17.50/tr oz. The forecast metal
production over the LoM is illustrated in Graph 1-10.

GRAPH 1-10 CoMMODITY RECOVERIES AND ASSOCIATED GRADE
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The Gold Doré sales incur a State royalty together with refining and transport costs. These
were subtracted from the gross revenue to establish a value for the metal sold at the mine
gate.

The operating, capital and closure costs as described in this report have been used for the
economic analysis. The average unit operating cost derived directly from the LoM is
USD 13.59/t ore (in real terms). The average capital expenditure over the LoM is USD 6.21/t
ore (in real terms), including a 10% contingency. This also includes a provision for mine
closure of USD6.51 M.

Taxes in the form of value added tax and import duties are included in the forecast cash flows.

Operating costs for contract mining, owner mining, processing and G&A were deducted from
the net revenue to derive the operating cash flows.

The initial capital, working capital, and closure costs were then also deducted from the
operating cash flow to determine the net cash flow.

Initial capital expenditures include costs accumulated prior to the first production of gold.
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The ungeared and undiscounted net cash flow (NCF) and cumulative net cash flow (CNCF)
that result from the Project’s post tax production forecast, operating cost forecast and capital
expenditure forecast are illustrated in Graph 1-11.

LogiProc

GRAPH 1-11 FORECAST CASH FLOWS
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The DCF results in an expected IRR of 25% and a net present value of USD85.2 M at a real
discount rate of 5%, which reduces to USD51.4 M when the discount rate is increased to 10%.
The predicted payback period is just over five years and the Maximum Cumulative Negative
Cash Flow (MCNCF) or the peak funding requirement rises to USD96.1 M in 2023.

Graph 1-12 shows that increased revenue is clearly the biggest driver of value, but this factor
needs to be carefully scrutinised at steady state production conditions since short term
marginal increases in the gold price at various threshold limits can reduce value due to the
State royalty equation.

GRAPH 1-12 NPV SENSITIVITIES
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1.14. PROJECT EXECUTION PLAN

The execution strategy for successful monitoring and control of the Project will be to use an
Integrated Project Management Team (IPMT) approach. Chaarat will manage the Project with
the support of various engineering companies, including LogiProc, Azmet, YPT, Ausenco and
Ken-Too. The IPMT, led by Chaarat, will be responsible for the project management,
procurement, and construction management using in-house resources. A flat organisation
structure will favour the rapid decision making required to “fast-track” project. Table 1-9
outlines key milestone dates for the Project.

The project execution plan (PEP) is in part structured around the employment a single (known)
contractor to perform mining and earthworks.

Table 1-9 outlines key milestone dates for the Project.

TABLE 1-9 TULKUBASH GoLD PROJECT KEY MILESTONES
Milestone Date
Pamir Remobilization 15th May 2021
Project Full Financing 1St June 2021
Resume of HLF Bulk Earthworks 17th June 2021
Approval to Proceed with ADR Equipment Manufacturing 3rd August 2021

Approval to Proceed with Crushing Equipment Manufacturing
-YPT
Camp Construction Complete - Phase 1 8" October 2021

1St September 2021

Approval to Proceed with Crushing Equipment Manufacturing
5" November 2021

- Crushers

Camp Construction Complete - Phase 2 Kitchen and Dining
27" November 2021

Hall
Liner Order 30" December 2021
Camp Construction Complete - Phase 2 Remaining Buildings 30" January 2022

Start of Pit Road Construction
Site Batch Plant Installation Completed
Start of Pre-stripping
Haul Road Construction Complete
Power Generation Facility Commissioned
First Ore Stacking to Heap Leach
Irrigation Start

First Gold Dore Poured

18t April 2022
26" April 2022
30" June 2022

13" September 2022
30" December 2022

18" May 2023

24" June 2023
24" August 2023

1.15. RISKS AND OPPORTUNITIES

The results of the economic assessment depend on inputs that are subject to a number of
opportunities and uncertainties that may cause actual results to differ materially from those
presented herein.

This project has significant upside potential due to the following specific opportunities to
enhance project value: -
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Proactive and effective in-pit grade control measures have the potential to
reduce the relatively high levels of dilution that has been included in the ROM
material reporting to the processing facility. Dilution of 5-10%, as estimated
for Tulkubash would be considered typical for an open pit mine;

Additional exploration along the strike of the Tulkubash oxide orebody is likely
to result in the definition of significantly larger mineral resource;

Concurrent infill exploration drilling of the Tulkubash orebody will provide
opportunities for introducing additional flexibility into mine planning and for
extending the LoM. Inferred Mineral Resources could thereby also be
upgraded to a higher level of confidence;

The Kyzyltash (sulphide) deposit remains untouched and will benefit from the
general infrastructure already provided for the Tulkubash Project; and

The existence of an agreement with a seasoned mining contractor that shares
in the risks associated with the Project, significantly reduces the exposure of
new investors to uncertainties related to the overall operation.

However, cognisance needs to be taken of the following uncertainties:

Commodity prices and exchange rates: A fluctuating gold price in the context
of the state royalty equation poses a threat to optimal revenues;

Mine Plan Flexibility: Insufficient flexibility in the mining plan could affect
production rate in the context of the level of production envisaged. Flexibility
in the mining plan would facilitate alternatives should the operation experience
haulage constraints, such as relatively slow hauling, low truck availability or
problems with the haul roads;

Low Recoveries: The projected recovery rates may be negatively impacted
by many variables. Excessive fines could result in gold lock up. The heap
leach process is exposed to a wide range of temperature variations ranging
from +38°C to —35°C. Heap leach kinetics slow down significantly below 7°C,
and production will be affected during the winter months;

Local geohazards: This includes rock falls from upper mountain slopes,
avalanches of debris, rock or snow, seasonal snow melt and stormwater run-
off, with consequential impacts on the operations;

Operational surprises: Geotechnical and hydrogeological considerations
during mining may differ from what was assumed. Plant, equipment, or
processes may not operate as anticipated, or accidents, labour disputes and
other risks associated with day to day mining operations could occur;

Logistical Problems: The site is remote and poor-quality access roads could
pose a risk to the safe and efficient movement of personnel and matériel to
site. Present upgrades are ongoing to mitigate this risk;

Fluctuating fuel prices: This needs to be carefully managed if the Project’s
cash flow is to be adequately controlled:;

Changing legislative environment: This may create uncertainty regarding
legal tenure which, if not managed proactively, may add to the overall risk
ascribed to the project. Similarly, any delays to approvals or the receipt of
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permits to operate, could adversely impact the revenue expectations. As an
example, plant start-up could be delayed due to the late receipt of a sodium
cyanide licence for procurement. The legalisation and adaptation process for
mine design could also cause delay detail design;

LogiProc

e Tax in the Kyrgyz Republic: Kyrgyz tax legislation is at a developing stage
and differing opinions regarding the correct legal interpretation of the various
tax rules exist; Note however that Chaarat has a stability agreement with the
government which defines the tax regime under which the project will operate;
and

e Environmental and Social risks: Unforeseen events related to the
environment and local population may occur. For example, any leakage from
a damaged HLF pond would result in extra costs when dealing with the
consequences. Uncertainty is this respect means that the mine rehabilitation
provision may not be adequate.

1.16. CONCLUSIONS AND RECOMMENDATIONS

The updated Tulkubash Mineral Resource estimate has resulted in a new mine plan, which
has improved the financial outlook of the Project. The success of this Project over the short
term will unlock the significant longer-term potential of the Kyzyltash deposit.

The studies reported on herein have confirmed that the orebody is amenable to a low-cost
open pit mining and leaching operation that will deliver 418 koz of gold over the life of the
mine. ROM ore will be crushed to 80% passing 12.5 mm, stacked, leached and the pregnant
solution passed through carbon columns to extract the gold. The final product will be a Doré
bar of gold and silver with minor impurities.

The geological interpretations, block modelling and subsequent mineral resource estimate
were reviewed by Sound Mining, with no errors or red flags encountered. 78 km of exploration
drilling has defined 660 koz of contained gold within 3.2 km of a 6 km long strike, and the
mineralisation is evidently continuous along strike.

The latest mine plan and associated production schedule are achievable and conservative
with respect to the modifying factors that were applied for the Mineral Resource estimate. The
Mining Contractor, Pamir Mining, has extensive experience as a mining and civil engineering
contractor in similar conditions and is well positioned to manage this type of mining operation.

Chaarat personnel are cognisant of the risks related to safety, health, and the environment.
These have been identified and management procedures and preventative measures are
already being implemented.

The risks associated with the project are all manageable and provisions have been included
in the budget where appropriate for the envisaged mitigation measures. These include, in
particular, those related to gold price variations, the availability of the road from the Kumbel
Pass to the Project site, congestion of internal haul roads, fuel consumption and/or price
fluctuations, avalanches, logistics and local population expectations.

In conclusion, the primary recommendation from this BFS is that Chaarat progresses the
project to the commissioning phase and eventually to steady state production.

Document No.: LP1521-RPT-0001
Rev 3
May 2021 56



CHAARAT

LogiProc

2. INTRODUCTION

Chaarat Zaav (CZ), a wholly-owned subsidiary of Chaarat Gold Holdings Ltd (CGHL), currently
holds two Licences for the Property located in the Kyrgyz Republic.

1. Licence | —this Licence is for the development of subsurface mineral resources,
consisting of the two mineralisation zones currently making up the Property: the
Tulkubash zone and the Kyzyltash zone. This report summarises the Feasibility Study
work completed for the Tulkubash Gold Project.

2. Licence Il — this Licence is for the subsoil use and geological exploration of the
property east of the presently designed mining pit.

In 2019, Chaarat retained LogiProc to update an existing BFS prepared by Tetra Tech (Tt) in
April 2018, that detailed the scope, design features and economic viability of the Tulkubash
Gold Project (the Project).

The main purpose of the 2019 update was to include new information relating to the resource
and reserve, whilst at the same time updating other information where appropriate, for
example, inclusion of the outcomes of the ‘Value Engineering’ study conducted on the
Processing facilities.

During 2019/2020, further work was undertaken by Chaarat to:

o complete additional recovery test work in the Mid and Satellite/East zones;
e Dbetter define the resource; and
e update the project costs, to capture changes in development, construction,
operating and in-country costs.
LogiProc (Pty) Ltd was retained to update the 2019 BFS with the above information.

Whilst many sections of the 2021 BFS document continue to reflect the 2019 BFS information,
the following sections in particular have been updated — Sections 1, 3, 13, 14, 15, 16, 17, 18,
21, 22, 25, 26 and where appropriate, the Appendices.

The 2020 Mineral Resource Estimate was produced by Mr Viktor Usenco, and Mr Evgeny
Fomichev, both competent persons as defined by the JORC Code.

The updated 2021 BFS has an effective date of 28 April 2021, with an effective date of the
associated Mineral Resource Estimate stated as at 07 November 2020.

A summary of the Responsible Specialists and Editors responsible for the compilation and
review of each section of the 2021 BFS report is provided in Table 2-1.

All currency is reported in US dollars, and all measurements are reported using Sl units, unless
otherwise noted.
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TABLE 2-1 SUMMARY OF STUDY AUTHORS
Report Section Responsible Specialist Editor
1.0 Summary All — as per subsection All — edited by subsection
2.0 Introduction Richard Bewsey, BSc Chem Eng (Hons) Richard Bewis)(;,nlz)Sc Chem Eng
30 Reliance on Other Richard Bewsey, BSc Chem Eng (Hons) Richard Bewsey, BSc Chem Eng

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

Experts

Property Description and
Location

Accessibility, Climate,
Local Resources,
Infrastructure and

Physiography

History

Geological Setting and
Mineralisation

Deposit Types

Exploration

Drilling

Sample Preparation,
Analyses and Security

Data Verification

Mineral Processing and
Metallurgical Testing

Mineral Resource
Estimate
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Richard Bewsey, BSc Chem Eng (Hons)

Richard Bewsey, BSc Chem Eng (Hons)

Victor Usenko, Principal Geologist, MAIG
Evgeny Fomichev, Principal Geologist,
MAIG
Victor Usenko, Principal Geologist, MAIG
Evgeny Fomichev, Principal Geologist,
MAIG
Victor Usenko, Principal Geologist, MAIG
Evgeny Fomichev, Principal Geologist,
MAIG
Victor Usenko, Principal Geologist, MAIG
Evgeny Fomichev, Principal Geologist,
MAIG
Victor Usenko, Principal Geologist, MAIG
Evgeny Fomichev, Principal Geologist,
MAIG
Victor Usenko, Principal Geologist, MAIG

Evgeny Fomichev, Principal Geologist,
MAIG

Richard Bewsey, BSc Chem Eng (Hons)

Victor Usenko, Principal Geologist, MAIG

Evgeny Fomichev, Principal Geologist,
MAIG

(Hons)

Richard Bewsey, BSc Chem Eng
(Hons)

Richard Bewsey, BSc Chem Eng
(Hons)

Richard Bewsey, BSc Chem Eng
(Hons)

Diana van Buren, BSc Geology
(Hons)

Diana van Buren, BSc Geology
(Hons)

Diana van Buren, BSc Geology
(Hons)

Diana van Buren, BSc Geology
(Hons)

Diana van Buren, BSc Geology
(Hons)

Diana van Buren, BSc Geology
(Hons)

Richard Bewsey, BSc Chem Eng
(Hons)

Vaughn Duke, PrEng, PMP, BSc Min
Eng (Hons), MBA
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Report Section Responsible Specialist Editor
. Vaughn Duke, PrEng, PMP, BSc Min
15.0 Ore Reserve Estimates Peter Carter, BSc (M.Eng), MBA, P.Eng Eng (Hons), MBA
- Vaughn Duke, PrEng, PMP, BSc Min
16.0 Mining Methods Peter Carter, BSc (M.Eng), MBA, P.Eng Eng (Hons), MBA
Richard Bewsey, BSc Chem Eng
i Hons
1o Recoverymetiods G g (Geotech) o
' 9 Scott Elfen, BSc Civ Eng (Geotech)
. Richard Bewsey, BSc Chem Eng (Hons) Richard Bewsey, BSc Chem Eng
18.0 Project Infrastructure Scott Elfen, BSc Civ Eng (Geotech) (Hons)
’ 9 Scott Elfen, BSc Civ Eng (Geotech)
19.0 Market Studies and Marat Khasanov, MBA Marat Khasanov, MBA
Contracts
Environmental Studies, Alison Allen, Keith Raine, Environmental
20.0 Permitting and Social or MSc, BSc, CEnv, MIEMA, MIEEM, Specialist, PR SciNat, B Sc (Hons), B
Community Impact FIMMM Sc Zoology
210 Capital and Operating Ercan Unluyol, Civil Engineer - Bachelor Richard Bewsey, BSc Chem Eng
' Cost Estimates Degree (Hons)
. . Vaughn Duke, PrEng, PMP, BSc Min
22.0 Economic Analysis Mark Turnbull (MSc) Eng (Hons), MBA
23.0 Adjacent Properties Ercan Unluyol, Civil Engineer - Bachelor Richard Bewsey, BSc Chem Eng
Degree (Hons)
Ercan Unluyol, Civil Engineer -
e Other Relevant Data and Ercan Unluyol, Civil Engineer - Bachelor Bachelor Degree
Information Degree Richard Bewsey, BSc Chem Eng
(Hons)
Interpretation and . .
25.0 . All — as per subsection All — authored by subsection
Conclusions
26.0 Recommendations All — as per subsection All — authored by subsection
27.0 References All — as per subsection All — authored by subsection
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3. RELIANCE ON OTHER EXPERTS
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The authors followed standard professional procedures in preparing the contents of this report.
Data used in this report has been verified where possible and the authors have no reason to
believe that the data was not collected in a professional manner.

Technical data provided by Chaarat or CGHL for use by the authors in this Feasibility Study
is the result of work conducted, supervised, and/or verified by Chaarat or CGHL professional
staff or their consultants.

In preparation of the updates to the relevant sections, LogiProc’s review took into account new
and updated technical and financial information relating to the project, and was reliant on the
accuracy and integrity of the information provided by Chaarat.

When considering the updated design of the Processing Plant, LogiProc relied on the design
input from plant supply specialists for layout and costing purposes:

e Crushing Plant. YPT (Yilmaz Proses Teknolojileri), based in Turkey,
provided the basic design and costing for the Crushing Section of the Process
Plant; and

e ADR Plant. Azmet Technology and Projects, based in South Africa, provided
the basic design and costing for the ADR (Adsorption, Desorption,
Regeneration) Section of the Process Plant.

The 2020 Mineral Resource Estimate was produced by Victor Usenko, Principal Geologist,
MAIG, and Evgeny Fomichev, Principal Geologist, MAIG, competent persons as defined by
the JORC code.

The 2021 Recovery Model was produced by Mr. Joe Hirst B.Sc. (Hons) M.Sc. EurGeol, CGeaol,
FGS, a competent person as defined by the JORC code.

Table 3-1 outlines the responsibilities of each company for the 2021 Update.

TABLE 3-1 FEASIBILITY STUDY SCoOPE OF WORK PERFORMANCE

Company Responsibility

Overall project management; mineral processing and metallurgical testing; recovery
LogiProc methods; project infrastructure; capital cost estimate, economic analysis, operating cost
estimate, project execution plan.

Viktor Usenko
Geological block model and associated data integrity.
Evgeny Fomichev

Mining method review; and ore reserve statement. Competent person for ore reserves and

Peter Carter L ) -
Mining Engineering.

WAI Environmental studies, permitting, and social or community impact; geochemistry;

hydrology; hydrogeology.

Ausenco Heap leach facility design.
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4, PROPERTY DESCRIPTION AND LOCATION

The Project is located within the Chaarat Property at latitude 42°1'6.91" N and longitude
71°9'39.04" E, in the Sandalash Range of the Alatau Mountains, in the Jalal-Abad Province of
north-western Kyrgyzstan, close to the border with Uzbekistan (Figure 4-1). The Property area
is located approximately 300 km southwest of the capital Bishkek, 75 km upstream and
northeast of the regional administrative centre of Kanysh-Kiya in the Chatkal Valley, and 300
km by road from the nearest railway station in Shamaldy-Say.

The Project site is situated adjacent to the Sandalash River, at an elevation of 2,100 to 3,600
masl.

FIGURE 4-1 CHAARAT PROPERTY LOCATION MAP
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4.1. LICENSING & OWNERSHIP

Chaarat, a wholly-owned subsidiary of Chaarat established in the Kyrgyz Republic, currently
holds two Licences controlling the Property, a mining (or production) Licence of 700.03 ha
covering the defined Mineral Resources, and an exploration Licence of 6,776 ha covering
prospective ground along trend to the northeast (Figure 4-2).
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FIGURE 4-2 CHAARAT PROPERTY LICENCE AREAS
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4.1.1. CHAARAT MINING LICENCE 3117AE

Mining Licence 3117AE was renewed on 7th September 2017 and is valid until 25th June
2032.

The Licence coordinates are listed in Table 4-1. The coordinate system is Gauss Krueger
Pulkovo 1942 Zone 12 and the size of the area is 700.03 ha.

TABLE 4-1 MINING LICENCE NO. 3117AE COORDINATES
o . ' o X y
1 126 77 600 46 55 400 6 126 82 728 46 59 261
2 126 79 000 46 56 900 7 126 82 757 46 58 554
3 126 79 264 4656 711 8 126 79 776 46 55 887
4 126 82 604 46 60 152 9 126 79 487 46 56 116
5 126 83 150 46 59 556 10 126 78 500 46 54 800

There are certain conditions that need to be met to hold Mining Licence 3117AE, which
include:

e Deposit development according to the Technical Project for the Chaarat Gold
Deposit Development (Ken-Too 2015), which was approved by the State
Committee for Industry, Energy and Subsoil Use of the Kyrgyz Republic
(SCIES);
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Continuous work on development, detailed design and cost estimate
documentation;

Paying taxes on the right to use subsoil within the terms stipulated by Kyrgyz
Republic legislation;

Submitting a social package to SCIES, including an investment programme
for improving conditions for local community development, which consists of
training, providing jobs for residents of the local communities, and
infrastructure development; and

Opening a disturbed land rehabilitation account and accumulating funds
defined by the Technical Project Report (Ken-Too 2015) for the Chaarat Gold
Deposit Development.

EAST CHAARAT EXPLORATION LICENCE 3319AP

Exploration Licence 3319AP was renewed on 29" July 2016 and is valid until 7" October 2023.

The coordinates of the Licence are listed in Table 4-2. The coordinate system is Gauss
Krueger Pulkovo 1942 Zone 12 and the Licence area is 6,776 ha.

The main conditions to hold Exploration Licence 3319AP include:

Paying taxes and other payments for subsoil use per Kyrgyz Republic
legislation;

Informing SCIES on a quarterly basis about Licence retention fee payments
and provide copies of all payment documents;

Providing geological reports to the State Geological Fund, as required under
Kyrgyz Republic legislation; and

Opening a disturbed land rehabilitation account and accumulate the amount
of funds as defined by the Technical Project Report (Ken-Too 2015) for the
Chaarat Gold Deposit Development.

TABLE 4-2 EXPLORATION LICENCE 3319AR COORDINATES
o . ' o x '
1 12679775.83 4655000.00 10 12682571.49 4665177.33
2 12679775.83 4655886.65 11 12687993.31 4665260.71
3 12682757.12 4658554.26 12 12687993.31 4666816.98
4 12682728.12 4659260.70 13 12694125.98 4672000.00
5 12683149.87 4659555.94 14 12696000.00 4672000.00
6 12682604.22 4660151.66 15 12696000.00 4668607.81
7 12679035.11 4656474.48 16 12688029.05 4663211.98
8 12679035.11 4658418.95 17 12683893.61 4660127.56
9 12682571.49 4661982.42 18 12683893.61 4657717.98
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4.2. SURFACE LAND USE PERMITS

The general layout of the planned infrastructure located within the current permit boundaries
is illustrated in Figure 4-3.

Chaarat obtained consents of the local state administration, and the local self-governments of
the Chatkal Region, required to conduct exploration work under Exploration Licence 3319AP.

Chaarat, pursuant to Mining Licence Agreement No. 4 of Mining Licence 3117AE submitted
to the SCIES, obtained temporary land-use rights to the land plots located within the
coordinates indicated in Mining Licence Agreement No. 4 (see Appendix A), as well as the
land plots located within the territory of Kanysh-Kiya Ayil Okmotu, for the construction of
infrastructure facilities (also known as land allocation). The size, purpose, and expiry of each
land plot is outlined in Table 4-3.

FIGURE 4-3 PERMITTED SURFACE LAND USE

TABLE 4-3 MINING LICENCE AGREEMENT NO. 4 LAND PLOT USAGE

Ne LarE:aI;Iot Purpose Expiry

726 ha for mining;

1 899.000 117 ha for blanket of Tulkubash area For temporary use il

) 2032
56 ha for technological roads 03
5 384,586.000 Construction of mining process plant and other supporting For temporary use till
(dry valley) infrastructure. 2032
Construction of access road along the southern slope of Kumbel For temporary use till
3 68.000
pass. 2032
. . For temporary use till
4 32.000 Construction of infrastructure

2032
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Land Plot .
]

Ne (ha) Purpose Expiry

5 17.440 Winter camp For temg(())rza?:y use till
Fort till

6 7.200 Access roads from the dry valley to the summer camp or emg(c))rzaéy uset

9 2.250 Access roads to the Chaarat Property area For temporary use till

2023

Total 1,431,143.317

Chaarat is required to submit the following mandatory reports to SCIES:

e An annual report, as well as an operations programme for each new year,
before 31 January of each new year. Note that the Annual Report and
Operational Programme has been issued on 31 Jan 2021.

o Report of the established 5-GR form, before the 1st of March of each new
year. Note that the Report of the established 5-GR form has been issued on
1 Mar 2020 and 2021.

¢ While the Semi-annual information on fulfiiment of the Licence agreement
terms, was issued on the 15th of July 2020, this requirement is no longer
obligatory in Kyrgyz law.

The Mining Licence and surface rights are subject to the following taxes and royalties:
e Profit Tax for gold mining companies — from 1 to 20%, depending on the world
price on gold. The profit tax is 3% for a gold price below USD 1,300/0z;

e Bonus — one-time payment while obtaining a Licence (the rate depends on
the type and reported quantity of the Mineral Resource). Commercial
discovery bonus is payable when officially reported to SCEIS. The current
rates set by the Kyrgyz Republic government are USD 60,000/t of gold;

¢ Royalty 5% from gold sale proceeds;

¢ Land Tax, calculated depending on the size of the land area;

e Property Tax, calculated depending on the size of the property;
e Income Tax, (for individuals) 10%; and

e Value Added Tax 12%.

Non-tax Payments:

e Licence retention fees, the rates depend on the Mineral Resource and the
year the Licenced area is used. A Special formula is applied per SCEIS
guidelines; and

e 29 tax from revenue, for local infrastructure.

As per Kyrgyz Republic legislation on subsoil use, land allocation is granted for subsoil use
(i.e., road construction, industrial sites, power lines, and other infrastructure facilities) by the
state authorities or the local self-governing administrations for the term of validity of the
Licence for the right to use subsoil.
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4.3.

CHAARAT

PERMITTING REQUIREMENTS

In addition to Mining Licence 3117AE and surface rights, Chaarat needs to obtain additional
Licences and permits to construct and operate the mine. The list includes, but is not limited

to:

Technical design that has passed the following expertise approvals:
- Industrial safety;

- Environment safety (i.e., environment impact assessment (EIA or
OVvO0YS); and

- Subsoil use protection.
Permit to perform mining works;

In-country legalization of design documentation in case facilities are designed
by a non-local organization;

State construction expertise of all completed detailed design documentation;
Commissioning of constructed facilities (government acceptance);

Licence for water use from underground sources;

Permit to release of pollutants into the air;

Permit to discharge pollutants into the water;

Permit for waste disposal;

Licence to carry out activities for the utilization, storage, disposal, and
destruction of toxic waste materials and substances;

Licence for import, production and sale of explosive and pyrotechnic materials
and products or permit to purchase explosive materials;

Permit for the transportation of hazardous goods;
Permit for the storage of explosive materials;

Permit for blasting works;

Approved emergency plan;

Certification of machinery, plant and equipment; and
Proper certifications for staff.

Chaarat has initiated a permitting process and believes the required permits will be granted
under Kyrgyz legislation.
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The status of the permits as of the latest revision of this BFS is seen in Table 4-4 below.

TABLE 4-4 PERMITS STATUS
Expertise, date of obtaining
No Design Title Local Designer ; ; ; Licence Licence
Industrial .safety EnV|ronmentaI Constru.ctlon Subsoil Expertise agreement

expertise expertise expertise

1 Haul road optimisation Dortrans service 19.11.2019 20.12.2019 31.12.2019

2 Culvert platform Dortrans service 20.02.2020 15.09.2020 06.10.2020

3 HLF design adaptation Ken-Too 28.10.2019 09.12.2019 20.04.2020

4  Campwaste water treatment plant Enkon 25.09.2020 25.01.2021

design
Water supply wells for camp and
5 plant GSPA 29.10.2020 19.08.2019 16.04.2020 (#2)
6 Adaptation of Mining Works Ken-Too 02.04.2020 14.09.2020 23.12.2020
Design

7 Platform Design Dortrans service 01.02.2021

8 OVOS (EIA) Ken-Too 25.09.2020

9 Permit fgr emission of pollutants N/A 25.03.2020

into atmosphere
10 Expertise for Waste Management N/A 27.02.2020
Standards
11 Expertise for Maximum N/A 27.02.2020
Permissible Emissions Project
12 Expertise for Ecological Passport N/A 27.02.2020
GKZ Protocol (Approval of
13 Reserves by State Reserve N/A 12.11.2020

Committee)
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4. 4. ENVIRONMENTAL LIABILITIES

Chaarat bears full legal responsibility for compliance with environmental requirements under
Kyrgyz Republic legislation and the approved design solutions, which includes, but is not
limited to, air protection, protection of water resources, and land protection and rehabilitation.
Chaarat is required to obtain the relevant environmental permits for the respective activities
(EIA/OVOS), make quarterly payments for environmental pollution per Kyrgyz Laws, and
submit reports on compliance with environmental requirements.
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5. ACCESSIBILITY, CLIMATE, LOCATION,
RESOURCES, INFRASTRUCTURE AND
PHYSIOGRAPHY

5.1. ACCESS

From the capital city of Bishkek, the Chaarat Property is accessible via 750 km of paved and
unpaved roads, 240 km of which are gravel after the city of Ala-Buka (Figure 5-1). The M39
highway leads westward from Bishkek to Kara-Balta, connecting to the M41 highway south
through the Too-Ashu Pass. The route continues westwards through Chichkan, and then
around the Toktogul water reservoir along the Naryn River to Kara-Kul and Tash-Kumyr. After
Tash-Kumir, the road continues northwest to the city of Ala-Buka and through Chapchima
Pass to the village of Jany-Bazar at the intersection of the Chatkal and Sandalash rivers. The
final part of the route continues south through the village of Kanysh-Kiya and through the
Kumbel Pass to the Chaarat Property. Travel time from Bishkek is approximately 14 to 18 hr,
with an overnight stay in the city of Ala-Buka.

This route provides virtual year-round access to the Chaarat Property area and, although
longer, is the route favoured for future development, as it will be required to move hazardous
goods. In addition, Ala-Buka is the nearest town to the Shamaldy-Say train station located
approximately 300 km from the Property. The road over the Kumbel Pass is currently being
upgraded to ensure all-season access. The upgrade is at 80% completion as of this BFS
revision, with some road widening and drainage structures still required.

Currently during the summer months between April and October, 40 ft container trucks can
travel on this road with the help of technical equipment, as some of the grades of the road do
not allow these trucks to climb by themselves. From October till April during the wintertime,
only 20 ft container trucks, which are equipped with winter gear can travel on the road, along
with full time support by a grader or a loader.

There is an alternate access into the Chatkal Valley through Talas and Kyzyl Adyr (Kirovskoye)
village. The distance from the capital city of Bishkek is 520 km of paved and unpaved roads,
150 km of which are gravel. The journey after Kyzyl-Adyr is via gravel roads, south through
two high mountain passes: the Kara Bura Pass, with flatter areas through the Kara Bura and
Chatkal valleys, and over the Sandalash range by the Kumbel Pass. The roads are generally
in good condition, and the gravelled sections along the main roads are well maintained. The
roads over the mountains are unsuitable for heavy vehicles greater than 10t and are
impassable during the winter and spring unless kept clear of snow. Seasonal access is
between June and October. Travel time from Bishkek to the Chaarat Property using this route
takes approximately 10 to 12 hours.

The railway station at Shamaldy-Say is currently not suitable for handling goods bound for
Tulkubash. An alternative railway station is in Maymak, 195 km to the north on the international
border with Kazakhstan; however, it is impractical to deliver hazardous goods to Maymak as
the route from Maymak to the Property traverses through three high mountain passes (Otmok,
Chapchyma, and Kumbel) and the narrow valley of Chichkan. Consequently, in the meantime,
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material and equipment shipped by rail will be directed to the Alamedin railway station in
Bishkek, from where it will be transported by road to site.

LogiProc

The nearest international airports to the Property are Manas International Airport in Bishkek
(530 km northeast) and Osh International Airport (560 km southeast). Regional airports
include Jalal- Abad Airport (400 km southeast) and Talas Airport (200 km northeast). There is
a Soviet-era 800 m long airstrip in Kanyshkia (56 km southwest), which is currently not in use.
Alternative airports are Namangan International Airport in Uzbekistan (360 km southeast) and
Taraz Airport in Kazakhstan (200 km north).

5.2. CLIMATE

The climate is classified as semi-arid to temperate-humid in the lower part of the Property
area. The high-alpine zones are subject to long severe winters, with frequent snowstorms and
avalanches.

At lower elevations, the snow-free period lasts from March to December, and at higher
elevations, from June to October, although the mountain peaks are covered by snow
throughout the year. The average annual precipitation is 460 mm, with snow falling between
October and February and rain between March and May. The dry season takes place from
June to September. Temperatures in the Jalal-Abad Province range from an average high of
+26°C in the summer months, to an average low of -20°C in the winter months (Anon. Chatkal
weather data report 2012). Daily and seasonal temperatures are highly variable. The
prevailing winds are north-westerly.
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FIGURE 5-1 PROPERTY LOCATION AND ACCESS ROUTES
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5.3. LOCAL RESOURCES

The Chatkal Valley contains eight villages, with an estimated total population of 13,000 people.
The area is isolated, and the economy is poorly developed, with most workers engaged in
livestock breeding and hay production. There are no permanent residents in the Sandalash
Valley. The area is not used for cultivation, but the treeless, grassy slopes are used during the
summer for grazing sheep, horses, and cattle by the local people.

5.4. INFRASTRUCTURE

The Property area lies in the uninhabited Sandalash Valley, and there is currently no electric
power available within the immediate site area. The nearest power transmission line (10 kV)
provides power to the Chatkal Valley villages and runs through the Chatkal Valley
approximately 30 km from the Property. A 110 kV power transmission line runs from the Talas
region to the Kuru-Tegerek deposit (China Gold owned mine) approximately 40 km away from
the Property.

There are three potential sources of electricity for the Property:

e Power line connecting the Property to the national grid;
¢ Diesel generating capacity installed near the site; and
e Hydropower station located on the Sandalash River.

All three alternatives have been considered, as well as an optimal combination of all three
alternatives. This study was done during the previous BFS. Further information on site power
and additional infrastructure is available in Section 18.

5.5. PHYSIOGRAPHY

The Property area is characterised by extreme topography ranging from the Sandalash Valley
at an elevation of 2,000 m, to the mountain ranges, which peak at an elevation of 4,200 masl.
The Sandalash Valley is between 100 and 300 m wide, between steep slopes on either side.
The Sandalash River follows a linear south-westerly trend, with a moderate gradient in the
Property area, and intermittent rapids between swiftly flowing segments. The Sandalash River
flows into the Chatkal River south of the Property area near the village of Jany-Bazar. These
rivers normally flood in spring with snow melt and are intermittently impassable.
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6. HISTORY

6.1. EARLY EXPLORATION

Antimony mineralisation in the Chaarat area was originally identified by Soviet-era geologists
conducting a reconnaissance exploration programme prior to 1992. The North Kyrgyz
Geological Expedition subsequently completed a regional stream sediment sampling
programme, which identified antimony, arsenic, gold, silver, and tungsten anomalies in the
Chaarat region. They identified significant antimony mineralisation in the Tulkubash and Main
zone areas and developed three drifts totalling 660 m (Anon. 2004).

Following the breakup of the Soviet Union, Apex Asia acquired control of the Licence in 1996,
and subsequently formed a joint venture with Newmont Overseas Exploration Limited.
Newmont completed a geophysical survey and drilled seven holes totalling 1,803 m in the Shir
Canyon area. Newmont terminated the joint venture in 2000, after which Apex sold its interest.

At the end of 2002, Chaarat was formed and acquired what is now known as the Chaarat
Mining Licence. In 2003, Chaarat compiled historic data into a digital database and conducted
mapping and sampling in the Shir Canyon area (Diner, pers. comm. 2017). This work identified
targets that were followed up with mapping, trenching, and sampling in 2004. Five core holes
totalling 857 m were completed during the 2004 field season. All the holes intersected
significant gold mineralisation with drillhole CCHOO03 returning 8.3 m of 7.0 g/t of gold.

6.2. EXPLORATION AND DEVELOPMENT

Building on the success of the 2004 programme, drilling continued through 2006 to develop
the Main and Contact zone mineralisation. In addition, in 2006 Chaarat collared an exploration
adit to develop the C54 (now called the CP zone) area of the Contact zone. The purpose of
this adit was to provide drill platforms to develop this zone down dip and to collect bulk samples
for metallurgical testwork.

Concurrent with this work, soil sampling in the Tulkubash Formation was initiated in 2004. Soil
samples were collected along spurs descending from the top of the ridge to the Sandalash
River. The results of the soil survey exceeded expectations, generating large and extensive
anomalies over 1 ppm of gold in the Tulkubash quartzite, with gold assays reaching up to
73 g/t of gold. Follow up trenches and detailed rock chip profiles were collected over what is
now the Tulkubash deposit (variously called the TO700 and the Normat zone), which defined
a large, coherent geochemical anomaly. In 2005, a single initial hole was drilled in this area
which intersected 17.1 m that assayed 4.61 g/t of gold.

Systematic development drilling of the Main and Contact zones (also called the Kyzyltash
mineralisation) continued through 2013, with underground Mineral Resources defined within
nine ore bodies (the M2400, M3000, M3400, M3900, M4400, M5000, CP, C4000 and M6000)
along the Main and Contact zones. Surface and underground drilling in the CP zone identified
continuous mineralisation between the surface exposure at an elevation of 2,790 m, to a depth
of 1,740 m, a vertical distance of over 1 km.

In 2010, early metallurgical testwork indicated that much of the Tulkubash mineralisation was
free milling and could potentially develop into a low-cost, open pit, heap leach operation. This
motivated an extensive development drilling programme concurrent with continued
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development of the refractory ores of the Kyzyltash mineralisation. This culminated with the
completion of 128 holes totalling nearly 16,000 m in 2011.

Exploration and development programmes were modest from 2013 through 2016, with no
drilling occurring in 2015. In 2017 and 2018, there was a renewed focus on the Tulkubash
deposit as a potential starter mine for Chaarat, with approx. 17,400 m of drilling completed in
2017 and approx. 20,000 m of drilling completed in 2018, and 2019

A summary of drilling completed on the Property is shown in Table 6-1.

TABLE 6-1 DRILLING SUMMARY
Kyzyltash Zones Tulkubash Zone Total Drilling Geotechnical Drilling
Year No. of Total No. of Total No. of Total No. of Total
Holes Metres Holes Metres Holes Metres Holes Metres
2000 7 1,803.2 - - 7 1,803.2 - -
2004 5 856.8 - - 5 856.8 - -
2005 33 6,677.4 1 150.6 34 6,828.0 - -
2006 23 4,592.5 7 1,393.6 30 5,986.1 - -
2007 41 8,163,2 12 2,374.8 53 10,538.0 - -
2008 71 16,051.4 - - 71 16,051.4 6 839.4
2009 21 4,804.1 5 802.6 26 5,606.7 - -
2010 28 5,597.0 37 4,271.8 65 9,868.8 - -
2011 44 13,344.2 128 15,984.2 172 29,328.4 - -
2012 31 3,884.3 39 6,842.0 70 10,726.7 - -
2013 76 11,201.3 14 1,781.2 90 12,982.5 30 4,155.9
2014 - - 48 5,813.6 48 5,813.7 - -
2015 - - - - 0 0.0 - -
2016 - - 12 1,185.8 12 1,185.8 15 951.1
2017 - - 135 17,420.4 135 17,420.4 54 894.0
2018 - - 122 19,924.8 122 19,894.5 - -
2019 - - 129 19,974.0 129 19,974.0 - -
2020 - - 21 2,434.3 21 2,434.3 - -
Total 380 76,975.4 710 100,353.7 931 177,329.1 105 6840.4
6.3. RESOURCE AND RESERVE DEVELOPMENT

Over the course of developing the various deposits at the Property, Chaarat released a series
of updated Mineral Resource reports, along with various scoping studies, prefeasibility
studies, and definitive feasibility studies (Table 6-2). This work was completed by various
international consulting companies and was generally stated as JORC compliant. As the level
of detail of the work increased, Chaarat built a foundation of studies (geotechnical, hydrology,
metallurgy, social, etc.) completed by international consultants that have been used, where
appropriate, in the current feasibility.

Document No.: LP1521-RPT-0001
Rev 3
May 2021 74



CHAARAT

LogiProc
TABLE 6-2 RESOURCE DEVELOPMENT HISTORY
Measured Indicated Inferred Measured & Indicated
Press Cut-off
ReDIetase Source ('C:rad/(i) Tonnes Grade ?gggfrs Tonnes Grade (()gggfrs Tonnes Grade (()gggfrs Tonnes Grade C()gggff Notes
ate ug ' ] . )
('000) (Au g/t) 02) ('000) (Au gft) 0z) ('000) (Au gft) 02) ('000) (Au g/t) 02)
Cut-off not
Main Zone 2.00 - - - 8446 | 439 | 1193 | 2762 | 422 374 | 8446 | 439 | 1,193 Sts:ggs'”
release
Behre
4/22/2008
C;grti“ Dolbear | 2.00 - - - 5286 448 761 3,503 4.33 488 5286 | 4.48 761
Tulkubash 2.00 - - - 1,642 4.70 248 473 4.66 71 1,642 4.70 248
Total - - - - 15,374 4.45 2,202 6,738 4.31 933 15,374 4.45 2,202
Main Zone 3.00 - - - 6,531 4.30 904 4,992 4.33 693 6,531 4.30 904
Contact
3.00 - - - 3,673 4.18 493 6,831 4.23 928 3,673 4.18 493
Zone 3/30/2009 SRK
Tulkubash 2.00 - - - 1,642 4.70 248 473 4.67 71 1,642 4.70 248
Total - - - - 11,846 4.32 1,644 12,294 4.29 1,694 11,846 4.32 1,644
Main Zone 2.00 - - - 8,600 4.05 1,127 5,400 4.28 744 8,600 4.05 1,127
Contact 2.00 ; ; ; 8,000 4.12 1,061 5,600 413 741 8,000 4.12 1,061
Zone 03/09/2010 SRK
Tulkubash 2.00 - - - - - - 2,500 4.18 338 - - -
Total - - - - 16,600 4.09 2,188 13,500 4.20 1,821 16,600 4.09 2,188
Cut-off not
Main Zone = 02/07/2011 = WAI 2.00 ; ; ; 5,155 4.40 731 9,239 4.20 1261 | 5155 4.40 731 Stsrt:gs'n
release
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Measured Indicated Inferred Measured & Indicated
Press Cut-off
Ri)le?se Source (iradz) Tonnes Grade (()ggg?rs Tonnes Grade (()(L;(r)](()x:f Tonnes Grade (()gggif Tonnes Grade (()(L;(r)]g?rs Notes
ate ug . \ . .
('000) (Au glt) 02) ('000) (Au glt) 07) ('000) (Au glt) 02) ('000) (Au glt) 02)
Contact
Contact 2.00 - - - 7,864 | 4.30 1,078 | 7,671 4.10 1,015 | 7.864 = 4.30 1,078 zone
Zone restated
7/7/2011
Tulkubash 2.00 - - - 219 4.60 32 2,280 3.90 289 219 4.60 32
Total - - - - 13,238 4.30 1,841 19,190 4.20 2,565 13,238 4.30 1,841
Main Zone 2.00 - - - 7,136 4.23 971 9,051 4.26 1,240 7,136 4.23 971
Contact 2.00 - - - 12,463 | 4.30 1,721 | 8,045 4.25 1,100 | 12,463 @ 4.30 1,721
Zone 03/05/2012 WAI
Tulkubash 1.00 180 3.07 18 2,145 2.80 196 2,987 2.99 287 2,325 2.84 214
Total - 180 3.07 18 21,744 4.13 2,888 20,083 4.08 2,636 21,924 4.12 2,906
Main Zone - - - - - - - - - - - - -
Contact ) ) . ) ) ) . ) ) ) ) ) )
Zone 3/18/2013 | Internal
Tulkubash - - - - - - - - - - - - -
Total - - - - - - - - - - - - -
Main Zone 2.00 - - - - - - - - - - - -
Main &
Contact Contact
2.00 3,200 3.89 401 27,400 3.24 2,857 11,360 3.49 1,274 30,600 3.31 3,258 zones
Zone Gustavs
04/01/2014 on combined
Tulkubash 2.00 3,700 2.17 257 6,300 1.87 382 1,890 1.90 116 10,000 1.98 639
Total - 6,900 2.97 658 33,700 2.98 3,239 13,250 3.26 1,390 40,600 2.98 3,897
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LogiProc
Measured Indicated Inferred Measured & Indicated
Press Cut-off
Ri)le?se Source (iradz) Tonnes Grade (()ggg?rs Tonnes Grade (()(L;(r)](()x:f Tonnes Grade (()gggif Tonnes Grade (()(L;(r)]g?rs Notes
ate ug . \ . .
('000) (Au glt) 02) ('000) (Au glt) 07) ('000) (Au glt) 02) ('000) (Au glt) 02)
Main Zone 2.00 - - - - - - - - - - - -
Main &
Contact Contact
2.00 6,629 3.15 671 32,794 3.67 3,864 6,611 3.92 832 39,423 3.58 4,535 zones
Zone
11/11/2014 GSI combined
Tulkubash 1.00 7,646 1.90 466 3,224 1.77 184 2,384 1.81 79 10,870 1.86 650
Total - 14,275 2.48 1,137 36,018 3.50 4,048 8,995 3.36 911 50,293 3.21 5,185
Main Zone
Main Zone 1.00P 9,172 2.13 630 15,361 2.54 1,253 2,478 2.26 180 24,533 2.39 1,883 open pit
Undergroun
Contact Intemal 4 gy | 3215 | 3.05 315 | 25844 @ 363 | 3013 | 6,068 3.79 740 | 29,059 = 356 | 3328 dcombined
Zone 6/23/2016 based zones
on GSI
Tulkubash 0.50 12,902 1.41 583 5,911 1.24 236 2,124 1.36 93 18,813 1.35 819
Total - 25,289 1.88 1,528 47,116 2.97 4,502 10,670 2.95 1,013 72,405 2.59 6,030
Main &
Contact
Contact Tea 1,00 | 6722 | 326 681 | 32,794 @ 379 | 3864 6611 4.05 832 | 39,516 = 370 | 4545 Jones
Zone Tech
combined
12/31/2018
Tulkubash Internal 0.30 5,660 1.35 246 36,300 1.18 1,378 2,330 0.46 33 42,000 1.20 1,624
Total 12,382 2.39 927 69,094 2.42 5,242 8,941 3.11 865 81,516 2.41 6,169
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LogiProc
Press Cut-off
Release Source Grade Measured Indicated Inferred Measured & Indicated Notes
Date (Au glt)
Main &
Contact
Contact Tea ' ,00 | 6722 | 326 681 | 32,794 @ 379 | 3864 6611 4.05 832 | 39,516 @ 370 | 4545 ones
Zone Tech )
combined
02/19/2020
Tulkubash Internal 0.30 5,266 1.28 216 18,080 1.21 702 910 0,90 26 23,346 1.22 916
Total 11,988 2.33 897 50,874 2.79 4,566 7,521 3.55 858 62,862 2.70 5,461
Information for Press Release Date 3/18/2013 unavailable.
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7. GEOLOGICAL SETTING AND
MINERALISATION

7.1. GEOLOGICAL SETTING

The Chaarat Property, located within the Middle Tien Shan Province, locates within the Tien
Shan Metallogenic Belt, a Hercynian fold and thrust belt that crosses Central Asia, from
western Uzbekistan in the west through Tajikistan and Kyrgyzstan into north-western China,
a distance of more than 2,500 km (Figure 7-1). This belt contains many important gold
deposits including the Muruntau (one of the largest gold deposits in the world), Zarmitan, Jilau,
and Kumtor (Porter 2006). The Tien Shan Belt is divided into three, east-west-trending
tectono-stratigraphic units: The Northern, the Middle, and the Southern Tien Shan. Each is
separated by a major structural zone and are thought to represent accretionary prisms on the
margin of the proto-Eurasian continent that was active from the Proterozoic to the end of the
Permian.

FIGURE 7-1 CHAARAT PROJECT GEOLOGICAL SETTING
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The Middle Tien Shan Province is made up of fragments of Late Devonian-Carboniferous
rocks deposited in a forearc accretionary complex that was subsequently subjected to intense
folding and thrusting during the upper Palaeozoic. The Middle Tien Shan hosts some of the
largest orogenic gold deposits in the world with ages that range from Lower to Upper
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Palaeozoic. These deposits are typically associated with Permian-age magmatism in carbon-
rich sedimentary rocks (Cole and Seltmann 2000).

The structural evolution within the Chaarat District is closely linked to the tectonic history of
the Talas-Fergana Fault (TTF). The TTF is the region’s major structural feature extending
northwest-southeast over a distance of 2,000 km and exhibits a maximum dextral offset of
approximately 200 km (Rolland et al. 2013). The Chaarat District is located 35 km southwest
of the TTF within the Sandalash Fault Zone (SFZ) (Figure 7-2). The Sandalash Fault Zone
(SFZ) exhibits sinistral shearing which formed in response to displacement of the TTF.

FIGURE 7-2 SANDALASH FAULT ZONE SCHEMATIC MAP
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7.2. CHAARAT PROPERTY GEOLOGY

The Sandalash River valley down cuts a northeast-trending sequence of Cambro-Ordovician
siliciclastic sediments which comprise the Chaarat Formation. This in turn is overthrust by a
sequence of younger Devonian-age quartzites which make up the Tulkubash Formation
(Figure 7-3). The sedimentary rocks hosting mineralisation strike north-easterly and exhibit
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dips between 40° and 75° to the northwest. Younger, Permo-Triassic-age granodiorite and
diorite phases intrude the sediments and are closely associated with the gold mineralisation
and, in some areas, are themselves mineralised.

FIGURE 7-3 CHAARAT PROPERTY AREA GEOLOGICAL MAP
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7.2.1. CHAARAT FORMATION

The Chaarat Formation is made up of three members which exhibit a sequential package of
alternating, moderately- to well-bedded, dark coloured, siltstones, shales, quartzites, and
greywackes, with minor limestone interbeds (Cats et al. 2012).

The lower member is up to 170 m thick, consisting of grey siliceous siltstone interbedded with
minor dark siltstone and shale.

The middle member is approximately 300 m thick. It consists of interbedded fine- and medium-
grained sandstones, greywackes and siltstones, with a basal zone consisting of lenticular beds
of polymictic gravely conglomerates and sandstones.

The upper member is dominated by shales and rhythmically interbedded siltstones and fine-
grained sandstones which commonly exhibit graded bedding. The member is 70 m to 90 m
thick whereas the thickness of individual beds ranges between 1 m and 2 m.

7.2.2. TULKUBASH FORMATION

The Tulkubash Formation is up to 1,000 m thick and consists of medium-grained to fine-
grained quartzites and medium- to coarse-grained arkosic sandstones, with occasional thin
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interbeds of dark pyritic shales and siltstones. Quartzite beds range between 10 cm and 1 m
in thickness, with the thicker beds predominating. Individual quartzite beds are generally
massive and internally homogenous, with the occasional compositional layering of dark
laminae alternating with lighter quartz-rich layers. The base of the Tulkubash Formation is
generally identified by a conglomerate unit. Within the Chaarat Property area, the upper and
lower contacts are faulted contacts.

7.2.3. STRUCTURE

The Chaarat Property lies within the Sandalash Fault Zone (SFZ) (Figure 7-2), a zone defined
by a series of subparallel brittle shear zones that are the result of the local, predominantly
sinistral strike-slip, displacement of the SFZ. The gold mineralisation occurs in various
extensional structures, related to pressure relief during faulting (Kramer 2009; Jakubiak 2017).
The SFZ comprises three mineralised fault zones, namely the Tulkubash Structural Zone, the
Contact Fault, and the Main Zone Fault as well as one unmineralised zone called the Irisay
Fault (Figure 7-2).

7.3. MINERAL DEPOSITS
Gold mineralisation within the Chaarat Property is divided into two styles of mineralisation:

e The Kyzyltash mineralisation, which is divided into the Main and Contact
zones. This mineralisation is sulphide-rich and refractory; and

e The Tulkubash mineralisation, which is oxidised and can be processed
through conventional heap leach methods.

The Tulkubash mineralisation is the primary subject of this feasibility study; however, the
Kyzyltash mineralisation is briefly described for completeness.

7.3.1. TULKUBASH ZONE

The Tulkubash zone (Figure 7-4) is a mineralised structural zone that trends northeast-
southwest and dips steeply 55° to 75° to the northwest. The Tulkubash zone is interpreted to
be a brittle shear zone that developed as the result of predominately sinistral strike-slip motion
within the SFZ. Gold mineralisation within the Tulkubash zone occurs within zones of intense
silicification and quartz flooding, which form individual gold-bearing lodes that can range from
5 mto 45 min true thickness. Where multiple lodes are present, the Tulkubash zone can have
a width of up to 250 m with the individual lodes separated by unmineralised country rock
(Figure 7-5). Development drilling of the Tulkubash deposit indicates that the zone is
remarkably continuous, however its thickness does vary along strike.
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FIGURE 7-4

TULKUBASH DEPOSIT GEOLOGY
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A distinctive feature present in areas of strong mineralisation are ovoid shaped hydrothermal
breccias which are interpreted as fossilised steam vents. They form resistant spires up to 10 m
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high and 5 m to 10 m in cross section. The breccias are clast-supported with less than 5%
carbonate cement and are easily identified in outcrop by the distinctive preferential growth of
lichens on the carbonate cement.

The breccias are typically barren but occur within areas of strong gold mineralisation. Gold-
bearing lodes are characterised by red and red-brown hematitic iron oxides, with minor yellow-
brown limonite, and rarely occurring jarosite and stibiconite.

The Tulkubash zone is largely oxidised with low oxidation material occurring at the base and
more strongly oxidised material at the top. The contact between unoxidised sulphide ore and
oxidised ore can be gradational but is often observed with a sharp contact, suggesting at least
some of the oxidation is hypogene.

Bulk flotation testwork, conducted on the Tulkubash sulphide ores, indicates that the main
sulphide mineral is pyrite with subordinate arsenopyrite. All other sulphides occur in trace
amounts and consist primarily of stibnite, molybdenite, sphalerite and galena (Sehlotho and
Bryson 2012). The predominant gangue mineral is quartz with subordinate mica, dolomite,
and ankerite. Metallurgical testing and cyanide soluble gold assays indicate that most of the
developed mineralisation is amenable to extraction via heap leach.

Using Tulkubash composites, gold particles are identified in heavy liquid separates (Kirchner
and Coetzee 2011). The gold occurs as electrum containing a low silver content, typically
ranging between 4% and 8%, with a few grains at 16% silver. Silver was also observed as
silver-rich tetrahedrite and within a silver-rich lead-antimony-sulfosalt.

The widespread silicification and deep oxidation is in distinct contrast to the Kyzyltash zone,
where minor quartz occurs in thin veinlets with no significant oxidation.

7.3.2. KYZYLTASH ZONE

The Kyzyltash zone is a series of sulphide-bearing ore bodies made up of the Main zone and
Contact zone mineralisation (Figure 7-6) and locates to the East and northeast of the
Tulkubash Zone. The mineralised zones occur within two subparallel northeast-trending
structural zones that have been traced for 10 km along strike. The ore consists of gold-
arsenopyrite-stibnite-tetrahedrite mineralisation occurring in sheared and altered wall rock.
The ore exhibits strong sericitic alteration, with lesser amounts of quartz, quartz vein
stockwork, ankerite, and calcite gangue. In some areas, antimony and silver are significant
constituents of mineralisation, the latter particularly in the Contact zone and in the M7000 ore
body (about 21 g/t silver average). Antimony, in stibnite and various sulfosalts, can locally
reach values of 10% or more over 1 m to 2 m thick zones. Trace amounts of copper and
molybdenum are also present in some of the ore.
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FIGURE 7-6
ORE BODIES
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Petrographic work completed by Chaarat on more than 50 thin sections showed that free gold
is present in the ore and occurs as inclusions in quartz and arsenopyrite. The gold
mineralisation is, to some extent, correlated with arsenic, which mostly occurs as arsenopyrite.
In some localised zones, there are very high silver values (greater than 400 g/t silver). The
distribution of silver values is not fully understood, and transitions from silver-rich areas to
silver-deficient areas can occur over distances of less than 20 m along strike.

Mining of the Kyzyltash Zone has not been investigated as part of this Feasibility Study, but is
mentioned for completeness. With a strike in the order of 10 km and the deposit being open
at depth based on drilling to date, this forms a significant target for future mining potential.
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8. DEPOSIT TYPES

Mineralisation and associated hydrothermal alteration at Chaarat are genetically associated
with igneous intrusive rocks along a system of regional-scale, sinistral, oblique-slip faults.
Within this setting, there are two distinct types of mineralisation: the Tulkubash-type and the
Kyzyltash-type. However, the proximity of the two types of mineralisation and the common
structural controls suggest that both were the result of a common hydrothermal event (Figure
8-1).

FIGURE 8-1 CHAARAT CONCEPTUAL CROSS SECTION OF TULKUBASH AND
KYZYLTASH MINERALISATION TYPES
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Colliform textures in the Tulkubash zone, along with widespread oxidation, silicification, and
the geochemical association of gold with antimony and arsenic, indicate a shallow epithermal
setting analogous to sediment-hosted deposits. According to Groves et al. (1998), the
Tulkubash deposit is classified as an epizonal orogenic gold deposit (Figure 8-2).

Mineralisation in the Kyzyltash zone formed in a much deeper environment. The pervasive
sericitization, disseminated sulphides and ankeritization within mineralised lodes, and the
relative paucity of quartz veins (usually less than 5% of volume), indicate the prevalent mode
of deposition was controlled by the reaction of reduced hydrothermal fluids with wall rocks.
These zones are classified as mesozonal orogenic gold deposits. These deposits are formed
in nearly isothermal conditions and can extend to great depths. Mineralisation in the Contact
zone has been drilled over a vertical range of 1.3 km and is open at depth and along strike.
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If the two types of mineralisation are related by a common hydrothermal system, it implies that

the Tulkubash zone transitions to mesozonal-style mineralisation at depth and represents a

deep, underground exploration target.

FIGURE 8-2

SCHEMATIC REPRESENTATION OF HYDROTHERMAL GOLD
DEPOSITS AS A FUNCTION OF DEPTH IN THE CRUST (GROVES

ET AL., 1998).
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9. EXPLORATION

Mineralisation within the Chaarat Project area was first identified by Soviet-era soil and
stream-sediment sampling, as part of a geochemically anomalous zone that extends for more
than 40 km along the Sandalash Valley. Their work identified 28 separate areas of anomalous
gold content and a similar number of tungsten (W), molybdenum (Mo), copper (Cu), lead (Pb),
zinc (Zn), silver, arsenic, and antimony anomalies, most of which have not yet been
investigated.

9.1. TULKUBASH ZONE EXPLORATION

In 2004, Chaarat completed a soil sampling programme along the strike of the Tulkubash
zone. The survey consisted of soils collected every 40 m along irregularly spaced traverse
lines that extended down the ridge. The results of the soil survey outlined numerous gold
anomalies of greater than 1 g/t gold over a 4 km strike length, with the maximum value of
73 g/t in one sample. These anomalies range from 100 to 800 m in length (along strike) and
50 to 150 m in width.

In the Tulkubash deposit area, follow up trenches, and detailed rock chip profiles were
collected, which defined a large, coherent geochemical anomaly. Subsequent drilling within
the anomaly led to the discovery of the Tulkubash deposit.

Over the following years, additional rock chip, trench sampling, drilling and surface mapping
has been completed along this trend. This work has continued to return positive results
defining the so called Tulkubash Mid and Tulkubash East zones. (Figure 9-1).

9.1.1. TULKUBASH MID ZONE

The Mid Zone is the natural northeast extension of Tulkubash, outlined based on assay results
from soil sampling, trenching and diamond drilling in 2018 and 2019, supporting an estimation
of Inferred Resources of the Tulkubash type. The contoured mineralisation is traced on about
1.5 km strike and presented by narrower individual oxidized loads, returning a reasonable
leaching recovery above 70%.

The Zone is considered prospective for extending the Tulkubash resource/reserve and
potentially increasing the life of mine.

9.1.2. TULKUBASH EAST ZONE

The East Zone is located 3 km northeast of the Tulkubash Main Zone and is outlined along
800 m of strike, confirmed by assay results in soil sampling, trenching and borehole intercepts
mostly from the 2018 and 2019 exploration campaigns. Multiple high grade oxidized gold
intercepts were outlined, confirming the Zone’s perspectivity and increasing the Tulkubash
Mineral Resource. Additional drilling is required to improve the Mineral Resource definition.
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FIGURE 9-1 TULKUBASH GEOLOGIC MAP WITH SUB SURFACE GOLD
MINERALISATION AND THE OUTLINED EXPLORATION TARGETS
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9.1.3. 2018-2020 TULKUBASH EXPLORATION PROGRAMS

A programme of exploration comprising 121 boreholes for a total of 19,821 m was completed
during the 2018 season. The additional exploration added approximately 1 km to the explored
strike of the Tulkubash deposit, taking the total explored strike to 3.3 km.

A field exploration programme of mapping and target generation was also completed in 2018,
identifying further targets. Chip and grab sample results along this trend have continued to
show anomalous values of potentially economic interest.

A programme of exploration comprising 130 boreholes for a total of 20,077 m was completed
during 2019, while surface exploration continued with 86 ditches and 28 trenches.

Infill drilling of 21 RC boreholes comprising 2,432 m of sampling was undertaken during 2020
to confirm and upgrade the western portion of the deposit.

9.2. 2021 TULKUBASH EXPLORATION PLAN

The exploration potential of the outlined targets along the Tulkubash zone is considerable and
may be equal to the currently known resources. Exploration and data collected has confirmed
and outlined oxidized gold mineralisation of Tulkubash type, planned for resource upgrade
and resource definition drilling in 2021, in Tulkubash Mid and Eastern Zones and initial drill
testing of the recently outlined Mid Karator and Isakuldy targets (Figure 9-2 and 9-3).

Document No.: LP1521-RPT-0001
Rev 3
May 2021 89



_—

CHAARAT

FIGURE 9-2 TULKUBASH GEOLOGIC MAP AND 2021 EXPLORATION PLAN
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Both the Mid Karator and Ishakuldy targets are located further northeast, approximately 5 km
and 7 km respectively to the Tulkubash Main Pit and are considered to have the potential to
host significant gold mineralisation of the Tulkubash type.

9.2.1. MID KARATOR

Mid Karator has a strike length of approximately 1,000 m by on average 70 m width and up to
150 m depth of expected reasonable oxidation.

The target is contour based on structurally complex shallow and steep dipping structures
trending NE and ENE, overlapping a 100 m wide and NE striking Shear zone of intensive
fracturing and brecciation. Grades of +0.5 g/t gold have been assayed in soil anomalies which
overlap the NE striking shear zone, with high-grade samples up to 7.06 g/t being detected.

2018-2019 reconnaissance trenching returned consistent trench intercepts as: 21.7 m at 2.2
g/tgold in TR19T014; 8.2 m at 2.05 g/t gold in TR19T025; 16.7 m at 1.01 g/t gold in TR18T019
from oxidized silicified, brecciated sandstone.

The 2021 exploration program at Karator includes digging of 8 trenches across entire target
width and drilling of 5 boreholes for testing.
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9.2.2. ISHAKULDY

The Ishakuldy zone is located 7 km northeast of the Tulkubash Main Zone, close to the top of
the ridge, approximately 1,000 m above the Sandalash River. Mineralisation was exposed by
trenching and soil sampling over a strike length of approximately 2.5 km, with the highest gold
values concentrated at the northeast and southwest ends of a tabular body of diorite, intruded
along the contact between siltstones of the Chaarat Formation and quartzites of the Tulkubash
Formation (Figure 9-3). Following these encouraging prospecting results, additional soil
samples were collected over the northern end of the Ishakuldy zone, where the gold-in-soil
anomaly, in excess of 0.5 g/t gold (up to 6.2 g/t), extends for more than 600 m along strike
and 300 m across the strike. Reconnaissance soil sampling profiles along ridge-crest lines
established the continuation of significant gold-in-soil anomalies (greater than 1 g/t gold) for a
further 3 km north of Ishakuldy.

At Ishakuldy, gold mineralisation is associated with a 1,700 m by 500 m diorite stock intruded
along the Contact zone, with the soil anomalies forming preferentially at the eastern and
western ends of the diorite within the hanging wall of the Tulkubash Formation. Near the diorite
contact, Trench 730-I contained 3.0 m at 16 g/t gold and 3.35% antimony, and Trench No.624
contained 3.0 m at 6.5 g/t gold, including 1 m at 15.8 g/t gold. The antimony and silver values
in the rock samples are mostly very low (average 100 ppm antimony and 1 ppm silver), but
the arsenic values were strongly anomalous (average 1,000 ppm arsenic) and showed a good
correlation with the gold values.

The 2021 exploration plan includes digging of 6 trenches across the diorite intrusion and the
entire target and the drilling of 4 boreholes for testing (Figure 9-3).

FIGURE 9-3 ISHAKULDY GEOLOGY MAP AND 2021 EXPLORATION PLAN

Ishakuldy
Geological map
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9.2.3. 2021 RECONNAISSANCE EXPLORATION

Continued regional reconnaissance exploration has been undertaken since 2018 to evaluate
the potential of north east strike mineralisation.

In 2021 is planned entire Chaarat exploration licence to be covered by drone based
geophysical survey at 1:5000 scale including:

¢ Magnetic prospecting

e Gamma-ray surveying

¢ Resistivity prospecting
The main aim of that survey is generating quality and reliable geophysical anomalies to
support:

e Understanding of Structural architecture of the ore field,

¢ Outline hydrothermal alteration zones, magmatic stocks & dyke swarms;

e Exploration target definition and prioritization;

e Focusing of surface & drilling exploration programs.
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10. DRILLING

10.1. LOCATION OF DATA POINTS (SURVEY CONTROL)

All Project surveys use the Pulkovo 1942 datum and a Gauss Kruger projection. This is
standard for Kyrgyzstan for consistency with government geologic and infrastructure
databases. Appropriate conversions are available in the various commercial geographic
information system (GIS) packages. All Project location data are in meters.

All surface bareholes have been surveyed by total station and are reportedly accurate to within
centimeters. Underground drill collars have likewise been surveyed by total station with
accuracies reportedly within centimeters.

All surface and underground boreholes have downhole surveys, typically taken at 15 m, and
then every 50 m using REFLEX EZ SHOT™ electronic single-shot downhole survey
equipment. Chaarat purchased the downhole survey equipment in 2013. Similar
instrumentation had previously been rented on an annual basis from RELFEX™ UK. The
equipment is serviced, and factory set for declination annually. Figure 10-1 shows equipment
at an operational drill site.

FIGURE 10-1 SURVEY EQUIPMENT (2018)

Individual drillhole sample locations are assumed to be accurate to within a few meters or less,
depending on depth downhole and relative deviation of boreholes. Underground sample line
locations are surveyed using total station and are reportedly accurate to within tens of
centimeters. There are minor differences between different software platforms in the handling
of survey information for surface trenches, which can influence location accuracy. Because of
this inconsistency, individual trench sample locations are assumed to be accurate to within a
few meters.

Regional surface topography is derived from satellite data and shows significant variation (up
to 50 m) from survey coordinates. The Mineral Resource area has been resurveyed using total
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station along roads, ridges, valleys, and additional traverses and the resulting surface
elevation points have been contoured. Surface elevations from the resulting topographic
surface correspond well to surveyed drill collar, trench sample, and drill road locations and are
assumed to be accurate to within less than 5 m.

10.2. DATA SPACING AND DISTRIBUTION

Drill spacing is variable depending on road construction and access, but is typically 30 m to
40 m where access was available, extending to 80 m spacing along the flanks of the deposit.
There are specific areas where spacing is larger or smaller due to drill fans, lack of access to
specific elevations, or lack of access due to the availability of drilling roads. There are also
gullies that have been covered with alluvial material in which drilling is difficult or not possible.

Drill sampling is typically done on 1.5 m intervals, except where the interval length is adjusted
to accommodate changes in lithology, alteration, or mineralisation. For early boreholes, only
intervals designated by project geologists as mineralised intervals are sampled and assayed.

Intervals not sampled are treated in the database as having zero assay value, as the intervals
were not sampled when the project geologists considered the material to be non-mineralised.
It is possible that this practise results in some intervals treated as barren that actually contain
grade.

10.3. ORIENTATION OF DATA IN RELATION TO
GEOLOGICAL STRUCTURE

Drilling lines were angled with a 42° east rotation to correspond with the orientation of the
strike of the deposit. The majority of the boreholes were drilled as inclined boreholes in order
to cut the mineralised structures as close to right angles as possible. Underground drilling and
some early boreholes at the Tulkubash deposit were drilled parallel to strike, as they were
targeted to test silicified zones visible on surface that are perpendicular to the primary
structures controlling mineralisation.

In most areas, there is sampling in both mineralised and adjacent non-mineralised material,
so there are no biases or artefacts observed in the database or interpreted geometries related
to sampling orientation.

10.4. DRILLING TECHNIQUES

Diamond boreholes were drilled as HQ size, except where poor ground conditions required
reducing to NQ size. Triple-tube has also been used in areas where recoveries are low,
particularly where quaternary deposits are loose and unstable. RC drilling was undertaken
using a borehole diameter of 124 mm.

Drilling campaigns for the entire Chaarat Project have been carried out using various
contractors and Chaarat-owned equipment (Figure 10-2).
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FIGURE 10-2 TYPICAL RIG SITE AT TULKUBASH (2018)
TABLE 10-1 TULKUBASH GOLD PROJECT SURFACE AND UNDERGROUND

DRILL HOLES AND SAMPLES

Tulkubash Zone

Year No. of Total
Holes Metres
2000 - -
2004 - -
2005 1 150
2006 7 1,393
2007 12 2,374
2008 - -
2009 5 802
2010 37 4,271
2011 128 15,984
2012 39 6,842
2013 14 1,781
2014 48 5,813
2015 - -
2016 12 1,185
2017 135 17,420
2018 121 19,822
2019 130 20,077
2020 21 2,434
Total 710 100,348
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10.5. DRILL SAMPLE RECOVERY

Core recoveries have been recorded for all core intervals since the beginning of the Chaarat
Project. Chaarat drill contracts require that drill recoveries remain in excess of 90%, and allow
Chaarat to request re-drilling of the hole if this standard is not met. Sample recovery in some
friable mineralisation may be reduced; however, it is unlikely to have a material impact on the
reported assays for these intervals.

Diamond core recovery is maximised via the use of triple-tube sampling and additive drilling
muds. Diamond core recovery is recorded as a percentage of total length drilled, estimated
directly from core box observations.

Analysis of duplicate sample performance does not indicate any chemical bias as a result of
inequalities in samples weights or core recovery. Core recovery is not expected to have any
material impact on the Mineral Resource estimation.

An overall average recovery of 79.70% was achieved with the RC drilling, with higher grade
samples (>1.0 ppm) displaying an average recovery rate of 78.95%. No correlation was
observed between recoveries and gold grade.

10.6. LOGGING

All drill core has been logged for lithology, oxidation, veining, primary alteration, hardness,
alteration intensity, fracture density, mineralisation (relative sulphide content), as well as
graphical and descriptive logs. Core is inspected in the field at the rig site before
transportation. (Figure 10-3).

FIGURE 10-3 CORE FIELD INSPECTION (2018)
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The rock is described using a standardised set of alphanumeric and corresponding numeric
codes. Logging is performed at nominal 1.5 m intervals, however when required, logging is
done on shorter intervals, as well as across the mineralised zone’s boundaries.

Descriptive logs contain a large amount of information which is often not recorded in a
database format. Chaarat geologists photograph all drill core, and photographs are stored with
the database for reference. Primary alteration, alteration intensity, fracture density, and
relative sulphide quantity are recorded electronically from assay sheets to the database.

Subsequent data entry has added a relative oxidation code (from drill core photographs). GSI
recommended during its site visit the incorporation of digital capture of all information
potentially relevant to mineralisation, geotechnical characterisation, and geo-metallurgical
characterisation.

Figure 10-4 Shows geologists logging core in the core shed.

FIGURE 10-4 LOGGING GEOLOGISTS (2018)

Rock chips from the RC drilling was collected as 1 m samples. Samples were split using a rifle
splitter into samples of approximately 8 kg and duplicates.

Duplicate samples were collected for lithological logging and photography, with the samples
being placed in trays marked with a permanent marker (Figure 10-5). Samples were logged
for lithology, alteration intensity, alteration type, degree of disturbance, intensity of
mineralisation, silicification and oxidation.
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RC SAMPLES (2020)
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11. SAMPLE PREPARATION, ANALYSIS AND
SECURITY
11.1. SUB-SAMPLING AND SAMPLE PREPARATION

Prior to sampling of the core, project geologists designate and mark sample intervals. Samples
are typically chosen at 1.5 m intervals, but the sample interval can be altered to fit structural,
alteration, or lithological contacts. Core samples are split on site using a diamond saw
(Figure 11-1) for competent core pieces, with highly-fractured intervals split manually.

FiIcure 11-1 CORE SAwW (2018)

The saw uses fresh, clean, running water and is allowed to run to wash down between
samples. The saw is thoroughly cleaned between batches.

One half of the core is selected and bagged for assay in individually labelled polyethylene
bags (Figure 11-2). The polyethylene bags are top rolled and then stapled, weighed, and
packaged in rice sacks, with five to six samples per rice sack.

FIGURE 11-2 POLYTHENE SAMPLE BAGS (2018)
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Individual rice sacks are tied with wire, labelled, and set aside for pickup by project logistics
personnel for transport to the laboratory (Figure 11-3).

FiIcure 11-3 BuLk SAMPLE SAcK (2018)

The second half of the core is retained in numbered and labelled wooden core boxes for future
reference and possible additional analysis. These core boxes are picked up by project logistics
personnel and transported to the Chaarat core storage facility in Bishkek. (Figure 11-4).

FIGURE 11-4 CORE IN STORE, BIsSHKEK (2018)
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The RC drilling is sampled in 1 m intervals and split into 8 kg samples and duplicates. The
samples for analysis are individually sealed in polyethylene bags for transport to the
laboratory.

Five laboratories have been used for assaying during the life of the Project: IRC in Kara Balta,
a Kyrgyz laboratory that is International Organization for Standardization (1ISO) 9001:2008
certified by Bureau Veritas; Stewart Assay and Environmental Laboratories in Kara Balta, a
subsidiary of ALS (ALS-Stewart), which is also 1SO 9001:2008 certified; and Genalysis
Laboratory Services Pty Ltd. (Genalysis) of Perth, Western Australia, a subsidiary of Intertek,
which is ISO/International Electrotechnical Committee (IEC) 17025 Certified by the National
Association of Testing Authorities (NATA). The fourth laboratory is Central Scientific Research
Laboratory (CSRL) located in Kara Balta; however, this laboratory has not been used since
2007. The fifth laboratory, SGS Vostok Limited located in Chita, Russia (ISO/IEC 17025) has
been used as a check laboratory since 2017.

IRC was used until 2017 as the preparation laboratory and to pre-screen mineralised intervals.
ALS-Stewart is currently the main assay laboratory, handling all sample preparation and
analysis and prior to 2017 analysing all mineralised samples assaying above 0.3 g/t of gold
from the IRC laboratory. Selected samples were submitted for referee assay by Genalysis,
and since 2017 SGS Vostok. A review of laboratory duplicate samples shows good agreement
between different assay laboratories.

Upon arrival at the laboratory, samples were dried and crushed in a laboratory jaw crusher to
100% passing 2 mm (10 mesh), and two, 120 g to 150 g manual splits were taken. These
subsamples were pulverised to —0.075 mm (200 mesh) in a ring and puck pulveriser and
stored in numbered paper packets. One packet was sent to the IRC assay laboratory where a
2 g split was assayed for gold using aqua regia digestion with an atomic absorption (AA) finish.

Assay values from IRC were reported electronically to Chaarat. The second packet, along with
coarse reject material, was shipped to the Chaarat’s core storage facility in Bishkek. For those
samples over 0.3 g/t of gold from IRC, the sample packets were transported to ALS-Stewart,
also in Kara Balta (approximately % mile by road). ALS-Stewart logged the samples into the
Laboratory Information Management System (LIMS), re-labelled the sample packets with
ALS-Stewart barcoded labels, and assayed for gold using 30 g charge FA, aqua regia
digestion, and AA finish. ALS-Stewart procedures appear generally more automated than
those of IRC laboratories. ALS-Stewart assay values are also reported electronically to
Chaarat.

11.2. SAMPLE SECURITY

Samples were collected by project logistics personnel for transport directly to the IRC
preparation laboratory in Kara Balta (since 2017 samples are transported directly to ALS-
Stewart laboratories for analysis). Project logistics personnel also collect the core boxes on
site and transport them to the core storage facility in Bishkek. Laboratory personnel transport
samples between IRC and ALS-Stewart laboratories. Project logistics personnel pick up
samples from IRC and/or ALS-Stewart for transport to the core storage facility in Bishkek. No
special arrangements for sample security were noted during the site visit, but samples remain
under direct control of Chaarat staff from drilling through delivery to the assay laboratory, and
from pickup at the assay laboratories until delivery to the core storage facility.
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12. DATA VERIFICATION

No twinned drilling has been conducted at Tulkubash. However, there are areas in Tulkubash
where different drillhole and sampling orientations make statistical analyses comparing gold
grades from different samples at a very close distance (less than or equal to 1 m) possible.
These analyses were completed for the 2014 Mineral Resource Model update (GSI 2014) and
showed very good correspondence and reproduction between samples from different
boreholes, and also when comparing samples from surface boreholes, underground
boreholes, and channel samples.

There is a QA/QC process in place that must be followed prior to accepting a batch of assay
results from the laboratory.

Significant intercepts are routinely re-assayed to confirm higher-grade intercepts. Sample
blanks are inserted into the sample stream at site at a rate of one blank per 18 samples. The
blank material used is non-mineralised limestone; however, it is preferable that the blank
material has the same matrix as the regular mineralised samples.

Standards are inserted into the sample stream at a rate of one standard per 18 samples. Pulps
used by Chaarat are commercially certified reference material from Geostats (Pty) Ltd,
Malcolm Smith Reference Materials, and Rocklabs. A review of the available blanks,
duplicates, and standards data for the entire Chaarat Project has been undertaken.

The laboratories send the information back to Chaarat electronically, which is stored in
secured Microsoft® Excel spreadsheets. It is recommended that Chaarat implement an SQL-
based, relational database for the Chaarat Project to enhance further data quality and security.

12.1. QUALITY CONTROL AND QUALITY ASSURANCE OF
ASSAY DATA AND LABORATORY TESTS

12.1.1. BACKGROUND AND HISTORICAL QUALITY
ASSURANCE/QUALITY CONTROL

The Chaarat database prior to the 2018 Mineral Resource update has been constructed such
that the Genalysis data take precedence over other data, the ALS-Stewart data take second
precedence, and local (IRC) laboratory data are used when neither of the other laboratory
data is available. In instances where there are multiple assay values for a given sample
interval from the same laboratory, the available assay values are averaged to generate a final
value.

These procedures follow Kyrgyzstan standards and are not consistent with generally accepted
best practices in two regards. First, standard industry practice would use the first response
from the laboratory, except in cases where there is a demonstrable problem with the initial
assay. This differs from the methodology used in that all available assay values from a single
sample are averaged to select a grade. Selection of samples for duplicate analysis tends to
be driven by a minimum grade threshold.

The second difference is in the use of referee laboratory data to replace primary laboratory
data. Standard industry practice is to confirm the primary laboratory results with a check

Document No.: LP1521-RPT-0001
Rev 3
May 2021 102



CHAARAT

laboratory, but not to replace the data. Both the selection of samples for ASL-Stewart and the
selection of samples for Genalysis are based on a minimum grade threshold.

This practise was discontinued since the 2018 Resource Model update.

In the 2017 season, a small number of pulp duplicates were sent to SGS Vostok.

12.1.2. 2014 QUALITY ASSURANCE AND QUALITY CONTROL

Sample blanks were inserted into the sample stream at site at a rate of one blank per
18 samples. The blank material was non-mineralised limestone. Sample blanks were used as
a check to ensure there was no contamination between sample intervals in the preparation
laboratory. Using easily distinguishable limestone blank material makes it obvious to the
preparation laboratory which samples are blanks and which samples are drill core. Preferably,
blanks should have the same matrix as the regular mineralised samples.

Pulp standards were inserted into the sample stream upon transport from IRC to Stewart.
Standards were submitted at a rate of one standard per 18 samples. Chaarat used pulps from
commercially certified reference material from Geostats (Pty) Ltd, Malcolm Smith Reference
Materials, and Rocklabs.

Review of the available blanks and standards data for the entire Chaarat Project reveals very
good results. Only two blanks (of over 2,201) were not recorded as “below detection limit” (less
than 0.05 g/t of gold). One of these had a value of 0.073 g/t of gold (less than two times the
detection limit) and the other had a value of 0.126 g/t. It was recommended that Chaarat use
blank material in the sample stream which is less readily identifiable, to confirm the blanks
performance.

It was apparent from the certified reference materials (standards) that there has been
significant improvement in laboratory performance, particularly when the primary laboratory
used was shifted from CSRL to ALS-Stewart in 2008. The outlier standards in 2011, 2012,
and 2013 are Rocklabs standard G901-10, which Gustavson (2014) has seen to return erratic
values in previous standards evaluation work, according to the comment made in his report.
GSI could not confirm the comment, but recommends that in future drilling standards from
multiple sources be used.

12.1.3. 2017 QUALITY ASSURANCE AND QuUALITY CONTROL

GSI completed a thorough review of the 2017 quality assurance (QA)/quality control (QC)
programme. In general, the results of the QA/QC were considered good to very good and
although no reason for concern was raised, improvements in methodologies were
recommended including:

e Blank samples showed anomalous results in August of 2017, likely due to
contamination. These samples were not re-assayed according to the QA/QC
protocols and it was reported that the laboratory was not notified;

e A lower grade standard sample, more appropriate with the average grade,
than those used should be procured and inserted into the sample stream
alternately with the high-grade standard;

e Use differing sample numbers in the sample stream, even for duplicate
samples; and
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e Batches of samples which have presented major failures should be sent for
analysis by the control laboratory, including QA/QC samples, not only select

12.2. 2018 QUALITY ASSURANCE AND QUALITY

CONTROL

Chaarat completed a thorough internal review of the 2018 quality assurance (QA)/quality
control (QC) programme. This section summarises three main aspects of the overall QA/QC

programme, - Standards, Blanks and Round Robbins.

12.2.1. STANDARDS

Standard Reference Materials are inserted into the sample stream to test to accuracy of the
analyses against known values. The following Standards were used for the Tulkubash 2018

QA/QC programme:

TABLE 12-1 QA/QC PROGRAMME STANDARDS, 2018

Reference Material

Grade Au (g/t)

Rocklabs SE86 0.595
Rocklabs OxH139 1.312
Rocklabs OxF142 0.805
Rocklabs OxD127 0.459

The standards have been selected to reflect the typical mineralisation grades encountered at

Tulkubash.

12.2.1.1. SE86

100 analyses were completed on standard SE86. Table 12-2 shows the statistics for the
standard. Figure 12-1 shows the performance of the standard.

TABLE 12-2 SE86
Descrintion All Gross Outliers User Outliers Comments
P Results Excluded Excluded
Number of Results 100 100 100
Average 0.6005 0.6005 0.6005
Accuracy: (% Difference of Average from Assigned Value) 0.9% 0.9% 0.9%
Precision: Relative Standard Deviation (Robust) 1.5% 1.5% 1.5% Good
Number of Outlying results (Outside Process Limits) 0 0 0
Percentage of Outlying Results 0.0% Good
SE86
Assigned Value of Standard 0.595
95% Confidence Limits Standard (+/-) 0.005
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Zero failures were recorded.

12.2.1.2. 0X127

279 analyses were completed on standard OX127. Table 12-3 shows the statistics for the
standard. Figure 12-2 shows the performance of the standard.

TABLE 12-3 0X127
I All Gross Outliers User Outliers
Description Results Excluded Excluded Comments
Number of Results 279 279 279
Average 0.4673 0.4673 0.4673
Accuracy: (% Difference of Average from Assigned Value) 1.8% 1.8% 1.8%
Precision: Relative Standard Deviation (Robust) 2.8% 2.8% 2.8% Good
Number of Outlying results (Outside Process Limits) 0 0 0
Percentage of Outlying Results 0.0% Good
0OXx127
Assigned Value of Standard 0.459
95% Confidence Limits Standard (+/-) 0.004
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FIGURE 12-2 OX127 PERFORMANCE
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Two failures were recorded for OX127, with overall excellent conformance.

12.2.1.3. 0X139

279 analyses were completed on standard OX139. Table 12-4 shows the statistics for the
standard. Figure 12-3 shows the performance of the standard.

TABLE 12-4 0X139
Descrintion All Gross Outliers User Outliers Comments
P Results Excluded Excluded
Number of Results 279 278 278
Average 1.3220 1.3259 1.3259
Accuracy: (% Difference of Average from Assigned Value) 0.8% 1.1% 1.1%
Precision: Relative Standard Deviation (Robust) 2.5% 2.0% 2.0% Good
Number of Outlying results (Outside Process Limits) 0 1 1
Percentage of Outlying Results 0.4% Good
0OX139
Assigned Value of Standard 1.312
95% Confidence Limits Standard (+/-) 0.007
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FIGURE 12-3
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Zero failures were recorded for OX139.

12.2.1.4. 0X142

279 analyses were completed on standard OX142. Table 12-5 shows the statistics for the
standard. Figure 12-4 shows the performance of the standard.

TABLE 12-5 0X142
Description All Gross Outliers User Outliers Comments
Results Excluded Excluded
Number of Results 279 279 279
Average 0.8236 0.8236 0.8236

Accuracy: (% Difference of Average from Assigned Value) 2.3% 2.3% 2.3%

Precision: Relative Standard Deviation (Robust) 2.2% 2.2% 2.2% Good
Number of Outlying results (Outside Process Limits) 0 0 0
Percentage of Outlying Results 0.0% Good
0OX142
Assigned Value of Standard 0.805
95% Confidence Limits Standard (+/-) 0.006
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FIGURE 12-4 O0X142 PERFORMANCE
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Two failures were recorded for OX142, with overall excellent conformance.

12.2.1.5. SUMMARY

The overall standard performance for the 2018 sample analysis was excellent, with four
recorded failures from a total of 937 analyses. The standard performance is suitable to support
a Mineral Resource estimate.

12.2.2. DUPLICATES

Coarse duplicates and pulp duplicates are analysed for performance to ensure that the
analysis method is repeatable and accurate.

12.2.2.1. COARSE DUPLICATES

965 sample pairs were analysed from coarse sample. Coarse duplicate performance is good.
There is natural variability of the grades within coarse duplicates due to factors such as the
nugget effect and how the gold is distributed within a sample.

Figure 12-5 shows the coarse duplicate performance.
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FIGURE 12-5 COARSE DUPLICATE PERFORMANCE

12.2.2.2. PuLp DUPLICATES

886 sample pairs were analysed from pulps. Pulp duplicate performance is good. Assessment
of homogenised pulp sample reduces the natural variability of the grades within coarse
duplicates due to factors such as the nugget effect and how the gold is distributed within a
sample.

Figure 12-6 shows the pulp duplicate performance.

FIGURE 12-6 PuLp DUPLICATE PERFORMANCE
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12.2.3. BLANKS
1053 blank samples have been analysed for the 2018 sampling data.

Blank performance has been excellent, with 21 fails in 1,053 analyses. (Figure 12-7)
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FIGURE 12-7 BLANK PERFORMANCE
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The fails may be attributed to contamination from previous high-grade samples. Procedures
allow for thorough cleaning between analyses and where appropriate, materials are re-run on
receipt of the results.

12.2.4. RouND ROBIN

SGS and ALS-Stewart labs have been assessed against each other to test for general
conformance to the analyses results.

Only 83 samples were tested which represent only 0.5% of the total number of ordinary
samples. Table 12-6 shows the statistical assessment between ALS-Stewart and SGS and
Figure 12-8 shows the conformance graphically.

TABLE 12-6 STATISTICAL CONFORMANCE
‘ Basic Statistics | ALS_OR_AU1_PPM SGS_AU1_PPM

Mean 1.19 1.22

Standard Error 0.31 0.28
Median 0.74 0.79

Mode #N/A 0.31
Standard Deviation 2.10 1.90
Sample Variance 4.41 3.59
Kurtosis 35.94 33.47
Skewness 5.72 5.45
Range 14.10 12.63
Minimum 0.25 0.27
Maximum 14.35 12.90
Coef.Var 1.76 1.55
Sum 54.82 56.09

Count 46 46
Confidence Level (95.0%) 0.62 0.56
Quartile 1 0.40 0.41
Quartile 3 1.15 1.22
2Q Box 0.34 0.38
3Q Box 0.41 0.43
Ycbl - 0.15 0.14
Yebl + 13.20 11.68
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FIGURE 12-8 GRAPHICAL CONFORMANCE
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12.2.5. CONCLUSION

The 2018 QA/QC programme continues to be excellent and is suitable to support a mineral
Resource estimate.

12.3. 2019 QUALITY ASSURANCE AND QUALITY
CONTROL

A review of the QA/QC protocols employed for the 2019 drilling programme indicates a total
of 24.9% for control testing, including duplicates, standards and blanks. These control samples
are summarised in Table 12-7.

TABLE 12-7 SUMMARY OF 2019 CONTROL SAMPLING
Parameters Sample Count Proportion of the Total (%)
Core Samples 19,072
Coarse Duplicates 1,182 6.2
Pulp Duplicates 1,204 6.3
Blanks 1,196 6.3
Reference Materials 1,056 5.5
External Control 119 0.6
12.3.1. STANDARDS

Standard Reference Materials are inserted into the sample stream to test to accuracy of the
analyses against known values. The following Standards were used for the Tulkubash 2019

QA/QC programme.
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TABLE 12-8 QA/QC PROGRAMME STANDARDS, 2019
Reference Material Grade Au (g/t)
Rocklabs OxD151 0.430
Rocklabs OxD127 0.459
Rocklabs OxF142 0.805
Rocklabs OxF162 0.832
Rocklabs OxH149 1.279
Rocklabs OxH139 1.312

The standards have been selected to reflect the typical mineralisation grades encountered at
Tulkubash.

12.3.1.1. OxD151

90 analyses were completed on standard OxD151. These analyses indicated a pass rate of
71.1% with 26 samples failing (differed by greater than three standard deviations). Figure 12-9
shows the performance of the standard.

FIGuUrRE 12-9 OxD151 PERFORMANCE
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12.3.1.2. OxD127

298 analyses were completed on standard OxD127. These analyses indicated a pass rate of
98.3% with five samples failing (differed by greater than three standard deviations). Figure
12-10 shows the performance of the standard.
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FIGURE 12-10 OxD127 PERFORMANCE
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12.3.1.3. OxF142

296 analyses were completed on standard OxF142. These analyses indicated a pass rate of
96.3% with 11 samples failing (differed by greater than three standard deviations). Figure

12-11 shows the performance of the standard.

FIGURE 12-11 OxF142 PERFORMANCE
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12.3.1.4. OxF162

73 analyses were completed on standard OxF162. These analyses indicated a pass rate of
100% with zero samples failing (differed by greater than three standard deviations). Figure

12-12 shows the performance of the standard.
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FIGURE 12-12 OxF162 PERFORMANCE
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12.3.1.5. OxH149

194 analyses were completed on standard OxH149. These analyses indicated a pass rate of
96.4% with seven samples failing (differed by greater than three standard deviations). Figure
12-13 shows the performance of the standard.

FIGURE 12-13 OXxH149 PERFORMANCE
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12.3.1.6. OxH139

105 analyses were completed on standard OxH139. These analyses indicated a pass rate of
93.3% with seven samples failing (differed by greater than three standard deviations). Figure
12-14 shows the performance of the standard.
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FIGURE 12-14 OxH139 PERFORMANCE
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12.3.1.7. SUMMARY

The overall Standard performance for the 2019 sample analysis indicated a 5% failure rate,
however if the lowest grade Standard, OxD151 which showed a 28.9% failure, is excluded,
this decreases to a 3% failure rate. This may indicate a problem with the analyses of the lower
grade samples. If one considers Figure 12-9 and Figure 12-13, sample grades appear to be
biased high. Standard OxD151 grade is lower than Standard grades from the 2018 dataset.

12.3.2. DUPLICATES

Coarse duplicates and pulp duplicates are analysed for performance to ensure that the
analysis method is repeatable and accurate.

12.3.2.1. COARSE DUPLICATES

1,182 sample pairs were analysed from coarse sample, selected after the first stage of
crushing to 2 mm. There is natural variability of the grades within coarse duplicates due to
factors such as the nugget effect and how the gold is distributed within a sample.

23.0% of the pulp duplicates, 272 samples, show deviations greater than 20% (failures are
considered as deviations >= 10%). Higher deviations are seen within the low-grade samples
(< 1 g/t gold).

Figure 12-15 shows the coarse duplicate performance for samples 0-5 g/t.
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FIGURE 12-15 COARSE DUPLICATE PERFORMANCE (0-5 G/T)
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12.3.2.2. PuLp DUPLICATES

1,204 sample pairs were analysed from pulps. Assessment of homogenised pulp sample
reduces the natural variability of the grades within coarse duplicates due to factors such as
the nugget effect and how the gold is distributed within a sample.

23.9% of the pulp duplicates, 288 samples, show deviations greater than 10% of which 207
(17% of pulp duplicates) are from low grade samples (< 1 g/t gold).

Figure 12-16 shows the pulp duplicate performance for sample grades 0 g/t to 5 g/t.
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FIGURE 12-16
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PuLp DUPLICATE PERFORMANCE (0-5 G/T)
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12.3.3. BLANKS

1,196 blank samples have been analysed for the 2019 sampling data.
Blank performance has been excellent, with only a single sample showing gold content above
the gold sensitivity threshold. (Figure 12-17).

FIGURE 12-17 BLANK PERFORMANCE
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The increased gold content within this single sample has been attributed to substandard
sample material.
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SGS and ALS-Stewart labs have been assessed against each other to test for general
conformance of the 2019 analyses results. The trend line is considered within acceptable limits

indicating no significant systematic deviation.

Table 12-9 shows the statistical assessment between ALS-Stewart and SGS and Figure 12-18

shows the conformance of samples 0 g/t to 5 g/t graphically.

TABLE 12-9 STATISTICAL CONFORMANCE
Basic statistics ALS_AUl1l_PPM SGS_AU1_PPM

Mean 1.770 1.865

Standard Error 0.331 0.345

Median 0.800 0.820

Mode 0.805 0.310

Standard Deviation 3.608 3.763

Sample Variance 13.017 14.161

Minimum 0.250 0.260

Maximum 29.500 30.700

25" percentile 0.425 0.450

75" percentile 1.406 1.420

Coefficient of Variation 2.038 2.018
Correlation Coefficient 0.999
Coefficient of Determination 0.998
AMPRD 2= 20 5.0%
AMPRD 2 10 26.1%
AMPRD 25 56.3%

Sum 210.6 222.0

Count 119 119
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FIGURE 12-18 GRAPHICAL CONFORMANCE (0-5 G/T)
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12.4. 2020 QUALITY ASSURANCE AND QUALITY
CONTROL

Control samples employed for the 2020 Exploration programme are summarised in
Table 12-10.

TABLE 12-10 SUMMARY OF 2020 CONTROL SAMPLING

Parameters Sample Count Proportion of the Total (%)
RC Samples 2,430
Coarse Duplicates 163 6.7
Pulp Duplicates 151 6.2
Blanks 182 6.3
Reference Materials 147 6.0

External Control

12.4.1. STANDARDS

Standard Reference Materials were inserted into the sample stream ready for delivery directly
to ALS-Stewart. A total of 147 Standard samples were assayed showing adequate laboratory
results. The following Standards were used for the Tulkubash 2020 QA/QC programme:
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TABLE 12-11 QA/QC PROGRAMME STANDARDS, 2020
Reference Material Grade Au (g/t)
Rocklabs OxD151 0.430
Rocklabs OxF162 0.832
Rocklabs OxH149 1.279

FIGURE 12-19
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FIGURE 12-21 OxH149 PERFORMANCE

CHAARAT

1.45
14 R
135 e w [ % . . .~ re
[ JE ® e
€125 \ : * V ‘
Q.
=
3 12
1.15
11
1.05
1
wS;” w@ '159’ < @, @, Qm & qSg@ WSgP HV@,QW@?W@“ "5519 KRR (gf’ @9,»@9 ,&m“,&m‘“’wgﬁm@gm&
%‘q-q-@@@@ SRR LIRS R AR R oV ov Yo ov.er.e
A S AT A A °ca BT DT G @ D AD AT DT AW A A 5 A
AR SRR PN N Q) oY ok ¥ oV o o N
test date
—8— AU, ppm  =m——OxH149 +3SD —— 35D 250 —— 25D
12.4.2. DUPLICATES

Coarse duplicates and pulp duplicates are analysed for performance to ensure that the

analysis method is repeatable and accurate.

12.4.2.1. COARSE DUPLICATES

Analysis of 163 coarse duplicate sample pairs shows higher average grades in the coarse
duplicate samples. Only 19% of pairs show differences less than 10%, with 27% of samples

having differences below 20%.

Figure 12-22 shows the Absolute Mean Relative Deviation of Pairs (AMRDP) as a function of

percent Population.
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FIGURE 12-22 COARSE DUPLICATE PERFORMANCE
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12.4.2.2. PuLPp DUPLICATES

Analysis of 151 pulp duplicate sample pairs shows significant difference between analyses of
duplicate and ordinary samples, with deviations in individual samples being attributed to
extremely uneven gold distribution in the host rock. Only 36% of pairs show differences less
than 10%.

Figure 12-23 shows the AMRDP as a function of percent Population.
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FIGURE 12-23 PuLp DUPLICATE PERFORMANCE
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12.4.3. BLANKS

182 blank samples have been analysed for the 2020 sampling data.

No samples returned gold content above the gold sensitivity threshold. (Figure 12-24).
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BLANK PERFORMANCE

FIGURE 12-24
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13. MINERAL PROCESSING AND
METALLURGICAL TESTING

13.1. SUMMARY

This section details the mineralogical and metallurgical testwork completed to date on the
Project ore samples. A sample suitable for heap leach testwork was defined as any material
within the Feasibility Study pit shell that had a total sulphur (SroraL) content of 0.5% or less
(StotaL =0.5%) and above a nominal cut-off grade of 0.2 g/t gold. A detailed description of the
metallurgical testwork for samples taken only in the areas to be mined is expanded on in detail.
This is metallurgical testwork completed by WAI, UK (2017), MLI (2018), and ALS-Stewart
(2019) on the applicable samples.

Conventional and block model recovery averaging methods of obtaining the Au and Ag
recovery were investigated in this report. It was established that the block model recovery
averaging method is more accurate than conventional recovery methods, and is therefore
used for the final recovery. The block model uses the applicable inputs from the testwork
completed.

Six organisations have conducted several historical metallurgical investigations:

o Resource Development Inc., USA (RDI) (2005) & (2007);
¢ Mintek Johannesburg, SA (MINTEK) (2009);

¢ Resource Development Inc., USA (RDI) (2010);

e SGS South Africa Pty. Ltd. (SGS-SA) (2011);

¢ Mintek Johannesburg, SA (MINTEK) (2011/2012);

e WAI, UK (2012);

e Beijing General Research Institute of Mining and Metallurgy, China
(BGRIMM) (2013);

¢ Hazen Research Inc., USA (Hazen) (2013); and
e Resource Development Inc., USA (RDI) (2014).

A high-level summary of the above investigations is presented in Section 13.2.

As part of the Feasibility Study, three commercial laboratories completed additional
metallurgical testwork: WAI, UK (2017), MLI (2018), Reno, Nevada, USA, and ALS-Stewart
(2019).

WA tested 23 variability composite samples collected from dedicated metallurgical drillholes
within the zone of mineralisation, but these were not restricted to the proposed Feasibility
Study pit. WAI also tested two master composites; the first master composite consisted of sub-
samples from all variability samples, and the second master composite consisted of selected
variability samples representing the heap leach ore within the Feasibility Study pit. WAI
completed the testwork between October 2016 and March 2017.

MLI completed a separate testwork programme in 2018, which included a variability test
programme consisting of 48 coarse ore bottle roll tests, followed by 11 column leach tests
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simulating heap leach conditions. MLI began the testwork in December 2017 with the results
available in July 2018, which are included in this report.

ALS-Stewart (Stewart being SAEL, Stewart Analytical and Environmental Labroratories) has
completed the testwork on 22 composites that come from the defined mining area (middle
zone and Satellite zone). ALS-Stewart completed the testwork in 2019 and is included in this
report.

LogiProc analysed all the metallurgical testwork results with the objective of identifying optimal
heap leach conditions. The ALS-Stewart, WAI and MLI metallurgical studies indicate that the
oxide ore is amenable to cyanide heap leaching and can be efficiently processed using a
heap-leach based flowsheet.

The report describes the block model recovery as well as the less accurate conventional
recovery estimate.

Based on the block model recovery averaging method, the expected LoM recovery for gold
and silver is estimated to be 73.6% and 63.4%, respectively.

13.2. LOM HISTORICAL TESTWORK REVIEW

Resource Development Inc., USA (RDI) (2005) & (2007) testwork was conducted on the
Chaarat Zaav Kyzyltash deposit, and is therefore not relevant to this report.

Mintek Johannesburg, SA (MINTEK) (2009) testwork was an extension of the testwork
completed by RDI in 2005 and 2007. Therefore, it is not relevant to this report.

Resource Development Inc., USA (RDI) (2010) had one relevant sample. This relevant sample
was crushed too small for use in the current heap design, and is therefore not relevant to this
report.

SGS South Africa Pty. Ltd. (SGS-SA) (2011) testwork was completed on samples outside of
the present mining area. Therefore, it is not relevant to this report.

Mintek Johannesburg, SA (MINTEK) (2011/2012) is not relevant as the testwork was
completed on a sulphide ore not suitable for heap leaching.

WAL, UK (2012) is not relevant as the testwork was completed on a sulphide ore that is not
suitable for heap leaching.

Beijing General Research Institute of Mining and Metallurgy, China (BGRIMM) (2013)
testwork was completed on samples outside of the mining pit.

Hazen Research Inc., USA (Hazen) (2013) is not relevant as the testwork was completed on
a sulphide ore that is not suitable for heap leaching.

Resource Development Inc., USA (RDI) (2014) had two relevant samples — T-O and T-T.
These samples were crushed too small in order to represent the current heap design, and are
therefore not relevant to this report.

13.3. DETAILED TESTWORK REVIEW

The WAI (2017), MLI (2018), ALS-Stewart (2019) testwork were completed as part of the
feasibility study and are used to determine the design criteria. Due to the progression and
optimization of the pit design, some of the samples taken are no longer representative of the
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pit. This statement becomes more relevant as newer testwork is completed and fewer changes
to the pit design occur.

13.3.1. WAI (2017) TESTWORK

13.3.1.1. TESTWORK SAMPLE

LogiProc was not involved with the sample selection for the metallurgical testwork completed
by WAI. Between October 2016 and March 2017, Chaarat submitted to WAI a total of 4,847 kg
of sample material, collected from 12 metallurgical drillholes within the Tulkubash deposit
mineralisation zone (Figure 13-1).

From Figure 13-2, Figure 13-3 and Figure 13-4, it can be seen that some samples were taken
from outside the pit. The WAI testwork was done early on in the project and the mining pit has
been optimized as the project has progressed, therefore only 52% of the samples in this report
represent the current pit. These representative samples were selected for use in this report as
described in the below sub-sections.

FIGURE 13-1 METALLURGICAL DRILL HOLES
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FIGURE 13-2 SAMPLES 16 AND 17 FROM DRILL HOLE CCHM16WAIO1
LoCcATED OUTSIDE THE PIT

FIGURE 13-3 SAMPLES 21 AND 22 FROM DRILL HOLE CCHM16WAIO3
LOCATED OUTSIDE THE PIT
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FIGURE 13-4 PORTION OF SAMPLE 20 FROM DRILL HOLE CCHM16WAIO04
LoCcATED OUTSIDE THE PIT
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13.3.1.2. CoOMPOSITE METHODS
13.3.1.2.1. VARIABILITY COMPOSITES

Following receipt, WAI crushed the samples to 100% passing 25 mm and blended them to
prepare 23 variability composites (Table 13-1).

TABLE 13-1 VARIABILITY COMPOSITE SAMPLE DETAILS

Composite Bore Hole Sample Interval (m) Sample SroraL

ID ID From To Mass (%)
(kg)

1 CCHM16T07222 57.5 86.0 310.50 0.930
2 CCHM16T07223 255 39.0 148.46 0.970
3 CCHM16T07223 46.5 61.5 178.02 0.390
4 CCHM16T07224 135 60.0 494.30 0.320
5 CCHM16T07225 39.0 78.0 201.18 0.450
6 CCHM16WAI03 56.5 86.5 170.82 0.760
8 CCHM16WAI03 86.5 118.0 165.58 0.880
9 CCHM16T07228 0.0 18.0 79.90 0.083
10 CCHM16T07228 18.0 36.0 76.71 0.072
11 CCHM16T07228 36.0 55.5 97.50 0.045
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Composite Bore Hole Sample Interval (m) Sample Srora

ID ID From To Mass (%)
(kg)
12 CCHM16WAIO1 2.0 20.0 83.22 0.160
13 CCHM16WAIO1 20.0 44.0 122.60 0.460
14 CCHM16WAIO1 44.0 87.5 240.81 0.170
15 CCHM16WAIO1 1235 138.5 85.04 0.840
16 CCHM16WAIO1 168.5 1955 160.83 0.790
17 CCHM16WAIO1 195.5 224.0 187.25 0.820
18 CCHM16WAI02 40.0 68.5 158.70 0.880
19 CCHM16WAIO03 26.5 56.5 162.47 0.810
20 CCHM16WAIO04 0.0 5 42392 0.450
18.0 90.0 -
21 CCHM16WAIO3 143.5 164.5 130.30 0.700
22 CCHM16WAIO3 167.5 185.5 118.89 0.830
226 CCHM16T07226 46.5 84.0 193.58 0.380
227 ceHMieTO7227 28.0 43.0 281.56 0.100
CCHM16T07227A

Table 13-2 shows all of the relevant samples that can be used to determine the process
parameters. The composites that WAI did testwork on, were rejected, either, due to their
sulphur content being higher than the intended cut-off value (Stora. £0.5%) for heap leach
processing or their drillhole location being outside of the mining pit.

Therefore, it was decided to exclude the results from variability composites 1, 2, 6, 8, 15, 16,
17,18, 19, 20, 21, and 22 for the Feasibility Study as these composites are not representative
of the planned heap leach feed. These composites are excluded to avoid unnecessary
interference in the testwork results from material that is not relevant to proposed heap leach
operation.

TABLE 13-2 RELEVANT VARIABILITY COMPOSITE SAMPLE DETAILS

Composite Bore Hole Sample Interval (m) Slslr:spsle ST:TAL
1D ID From To (kg) (%)
3 CCHM16T07223 46.5 61.5 178.02 0.390
4 CCHM16T07224 135 60.0 494.30 0.320
5 CCHM16T07225 39.0 78.0 201.18 0.450
9 CCHM16T07228 0.0 18.0 79.90 0.083
10 CCHM16T07228 18.0 36.0 76.71 0.072
11 CCHM16T07228 36.0 55.5 97.50 0.045
12 CCHM16WAIO1 2.0 20.0 83.22 0.160
13 CCHM16WAIO1 20.0 44.0 122.60 0.460
14 CCHM16WAIO1 44.0 87.5 240.81 0.170
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Composite Bore Hole Sample Interval (m) Sample SroraL
ID ID From To Mass (%)
(kg)
226 CCHM16T07226 46.5 84.0 193.58 0.380
227 ccHMieTO7227 28.0 43.0 281.56 0.100
CCHM16T07227A
13.3.1.2.2. MASTER COMPOSITES

WAI prepared two master composites (Table 13-3) by blending varying quantities of the
variability composites (Table 13-1).

TABLE 13-3 MASTER BLENDED COMPOSITE COMPOSITIONS
Composite Master BIer.1ded New BIended.Master
D Composite Composite
(Mass%) (Mass%)

1 4.0 -

2 10.0 -

3 3.0 9.1

4 6.0 9.1

5 8.0 9.1

6 6.0 -

8 2.0 -

9 1.0 9.1
10 1.0 9.1
11 2.0 9.1
12 1.0 9.1
13 1.0 9.1
14 4.0 9.1
15 1.0 -

16 8.0 -

17 8.0 -

18 8.0 -

19 8.0 -

20 5.0 9.1
21 7.0 -

22 6.0 -
226 - -
227 - 9.1

It is understood that the master composite was originally prepared by combining various mass
fractions of all the available 21 composites at the time of testing, without the knowledge of the
sample source or its relevance to the heap leach operation.
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A new master composite was later prepared, with the understanding of the relevance of each
composite in the heap leach operation and the effect of sulphide material on the heap leach.
Two additional variable composites (226 and 227) were delivered to WAI before preparation
of the new master composite and were also included in the new master composite.

The new master composite comprises composite 20 which is partially outside of the mining
pit. However, the mass of this portion is negligible when compared to the total mass of the
new composite. Therefore, the testwork on the new master composite is applicable.

The results from the new master composite were included for the Feasibility Study, but the
leach extraction results from the master composite (originally prepared with all available 21
samples) were discounted for the same reasons namely, certain variability composites were

excluded.

13.3.1.3. HEAD ASSAYS

Table 13-4, Table 13-5, and Table 13-6 show a summary of the WAI head assay analysis.

TABLE 13-4 VARIABILITY COMPOSITE HEAD ASSAYS
Variability Au As StotaL SSsULPHIDE CrotaL
Composites (gt) (%) (%) (%) (%)
3 1.58 0.06 0.390 0.37 0.65
4 1.97 0.08 0.320 0.29 0.95
5 2.67 0.15 0.450 0.43 0.25
9 2.92 0.13 0.083 0.07 0.20
10 2.02 0.13 0.072 0.05 0.26
11 2.04 0.06 0.045 0.02 0.36
12 1.22 0.11 0.160 0.13 0.14
13 5.42 0.14 0.460 0.43 0.31
14 3.08 0.07 0.170 0.15 0.69
226 2.55 0.1 0.38 0.37 0.50
227 1.02 0.05 0.100 0.09 0.29
Note: Ssutpripe — sulphur sulphide
TABLE 13-5 MASTER COMPOSITE HEAD ASSAYS
Au Ag As SrotaL SsuLpHIDE CroraL
(9/t) (9/t) (%) (%) (%)
1.49 1.55 0.099 0.64 1.07
TABLE 13-6 NEwW MASTER COMPOSITE HEAD ASSAYS
Au Ag As STOTAL CTOTAL Hg
(9/t) (/) (%) (%) (%) (ppm)
2.03 0.5 0.092 0.22 0.44 0.573
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This report notes that the total sulphur content of the master composite (0.64%) is higher than
the cut-off value for heap leaching (StoraL <0.5%). The higher sulphur content supports the
view regarding the suitability of the master composite sample for use in the Feasibility Study.

13.3.1.4. COMMINUTION TESTWORK

WAI completed the Bond crusher work index, Bond abrasion index, and Specific Gravity
determinations (Table 13-7).

TABLE 13-7 SUMMARY OF COMMINUTION RESULTS

Bond Crusher Work Index Bond Abrasion

Specific Gravity
kWh/t) Index

10.2 0.4645 2.73

The results indicate that, for crushing purposes, the Tulkubash ore is moderately hard and
moderately abrasive.

13.3.1.5. OPTIMISATION OF HEAP LEACH PARAMETERS

WAI conducted coarse ore bottle roll leach tests to optimise the leach parameters. Table 13-8
summarises the test conditions.

TABLE 13-8 COARSE ORE BOTTLE ROoLL LEACH TEST CONDITIONS
Parameter Unit Value

Sample Weight kg 2

Cyanide Concentration g/t 2
pH - 10.5-11.0

Pulp Density % wiw 40

Leach Time d 21

13.3.1.6. NEw MASTER COMPOSITE

Table 13-9 shows the results of the new master composite optimisation tests.

TABLE 13-9 NEwW MASTER COMPOSITE LEACH OPTIMISATION RESULTS
CrushSize (P100) Cyanide Consumption Lime Consumption Extraction
(mm) (kglt) (kglt) (Au%)
-25.0 0.94 0.16 70.8
-12.5 1.24 0.12 71.4

The results indicate that finer crushing increases the gold extraction by approximately 0.6%
for the new master composite sample.
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13.3.1.7. VARIABILITY LEACH TESTS (COARSE ORE BOTTLE RoLL LEACH
TESTS)

WAI conducted coarse ore bottle roll tests on the variability composites at a crush size of
12.5 mm. All other test conditions remained the same as shown in Table 13-8.

Table 13-10 summarises the results of the variability leach tests.

TABLE 13-10 VARIABILITY LEACH RESULTS SELECTED FOR ANALYSIS

Reagent Consumption

Composite (kg/t) Extraction
u%
ID (Au%)
NaCN Lime
3 0.98 0.15 62.6
4 1.37 0.29 60.8
5 2.11 0.44 56.0
9 1.10 0.14 83.8
10 121 0.32 83.8
11 0.98 0.1 83.5
12 1.92 0.20 79.1
13 1.81 0.21 70.9
14 1.17 0.10 75.6

The selected variability leach results indicate that gold extraction ranged from 56.0% to
83.8%, with an average of 72.9%. The results also show that the average cyanide and lime
consumptions were 1.4 kg/t and 0.2 kg/t, respectively.

13.3.1.8. AGGLOMERATION AND PERCOLATION TESTS

WAI completed a series of agglomeration and percolation tests, with the objective of
determining the natural drainage characteristics of each of the samples. The target average
drainage flowrate for percolation testing was 10,000 {/m?/h.

The effect of agglomeration on drainage flowrates through the addition of cement was also
investigated for samples that demonstrated a flow rate below the desired target of 10,000 ¢/
m?/h.

Table 13-11 shows a summary of the results for the natural (un-agglomerated) percolation
testing of the master composite sample.

TABLE 13-11 PERCOLATION TEST RESULTS FOR MASTER COMPOSITE

SAMPLE
Pgo Crush Size Average Drainage Flowrate
(mm) (e/m2/h)
25.0 33,760
12,5 13,763
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Pgo Crush Size Average Drainage Flowrate
(mm) (€/m2/h)
6.3 2,523

The results show that the average drainage flowrate, at crush sizes of 25.0 mm and 12.5 mm
are both above the target value of 10,000 £ m?/h. However, the average drainage flow rate for
the 6.3 mm crush size was below the target value.

Based on these results, WAI undertook further testing to investigate the effect of cement
addition on drainage characteristics for the 6.3 mm crush size.

Table 13-12 shows the summary of the percolation tests with cement agglomeration.

TABLE 13-12 SUMMARY OF THE PERCOLATION TEST RESULTS WITH
AGGLOMERATION

Cement Addition Average Drainage Flowrate
(kg/t) (e m?ih)
25 2,545
5.0 7,455
7.5 14,915
10.0 14,748

The results indicate that a minimum of 7.5 kg/t of cement is required to achieve an average
drainage flowrate in excess of the target value of 10,000 #/m?/h, and a further increase in the
amount of cement added (to 10 kg/t) provided no further improvement in the average drainage
rate of the master composite material at a crush size of (P100) 6.3 mm.

The agglomeration requirement at the finer crush size of 6.3 mm supports the optimal crush
size of 12.5 mm identified during the bottle roll leach tests.

In this context, WAI completed all the remaining testwork at a crush size of 12.5 mm.

Table 13-13 and Table 13-14 show the results of un-agglomerated percolation testing at a
crush size of 12.5 mm for the new master composite, and the variability composites,
respectively.

TABLE 13-13 PERCOLATION TESTING RESULTS FOR THE NEW MASTER

COMPOSITE
Crush Size Average Drainage Flowrate
(mm) (€/m2/h)
125 13,763

The results indicate the average drainage flow rate for the new master composite is above the
target value of 10,000 ¢/m?/h.
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TABLE 13-14 PERCOLATION TESTING RESULTS FOR VARIABILITY
COMPOSITES

Composite ID Drainage Flowrate

(e/ m2/h)

3 14,645

4 19,170

5 9,457
9,10, 11* 25,389
12, 13* 30,546
14 34,240
226 24,958
227 16,027

Note: *combined samples

The results of the percolation testing show drainage flowrates ranging from 9,457 £/m?/h for
variability composite 5 to 34,240 {/m?/h for variability composite 14. The unweighted average
drainage flowrate across the 8 variability samples tested was 21,804 £/m?/h.

Of the 8 samples tested only one sample, variability composite 5, shows a drainage flowrate
slightly below the target level of 10,000 {/m?/h; however, the drainage flowrate achieved was
comparable to the target flow rate of 10,000 #/m?/h. The decision was taken to proceed with
further testing without agglomeration of the sample.

13.3.1.9. COLUMN LEACH TESTS

WAI conducted column leach tests on all the composites to optimise the heap leach
operational parameters. Table 13-15 summarises the tests conditions.

TABLE 13-15 COLUMN LEACH TEST CONDITIONS

Parameter Unit Value
Sample Weight kg 40-50
Column Diameter m 0.15
Column Height m 2
Retention Time d 57-70
pH - 10.5-11
Cyanide Concentration alt 2
Irrigation Rate 2/m?/h 14
Water Type - tap water

The new master composite and variability composites were tested at a top size of 12.5 mm.

Table 13-16 and show the results of the column leach tests.
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TABLE 13-16 NEwW MASTER CoMPOSITE COLUMN LEACH TEST RESULTS

) Crush Cyanidg Lime ) Extraction Extraction
Size (P100) Consumption Consumption (Au%) (Ag%)
mm (kg/t) (ka/t)
-12.5 1.24 0.03 72.2 48

Gold extraction from the new master composite column test (72.2%) is slightly higher than the
coarse ore hottle roll test gold extraction (71.4%) on the same sample.

Table 13-17 summarises the results of the remaining samples.

TABLE 13-17 COLUMN LEACH RESULTS OF THE SELECTED VARIABILITY
COMPOSITES

Composite Reagent Consumption (kg/t) Extraction
D NaCN Lime (Au%)
3 1.65 0.16 65.9
4 1.78 0.07 63.9
5 2.56 0.06 56.2
9, 10, 11* 1.60 0.02 86.2
12, 13* 1.87 0.04 75.7
14 1.36 0.05 70.5
226 1.21 0.02 33.2
227 1.62 0.01 74.6

Note: *combined samples

The selected variability leach results indicate that gold extraction ranged from 33.2% to 86.2%
with an average of 65.8%. The results also show that the average cyanide and lime
consumptions were 1.7 kg/t and 0.05 kg/t, respectively. Since no bottle roll tests for composite
226 and 227 were completed, the column tests are excluded in the extraction adjustment
factor calculation. Due to the observed extraction recovery of the column leach test for
composite 226, it can be deduced that the sample was refractory and therefore not
representative of the feed, and was not used in the sample set

Column Extraction
Bottle Roll Extraction

Extraction Adjustment Factor =

A summary of the extraction adjustment factors and recoveries for the bottle roll tests can be
seen below in Table 13-18 for Au. No Ag data was recorded for the individual composite tests;
therefore, no extraction adjustment factor for Ag is calculated.
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TABLE 13-18 AU EXTRACTION ADJUSTMENT FACTOR RESULTS

Equivalent Bottle Column Extraction
Composite ID Roll Extraction (Au%) Extraction
adjustment factor
(Au%) Overall (57-70d)
3 62.6 65.9 1.05
4 60.8 63.9 1.05
5 56.0 56.2 1.00
9, 10, 11* 83.7 86.2 1.03
12, 13* 75.0 75.7 1.01
14 75.6 70.5 0.93
New Master Composite 71.4 72.2 1.01
Average 64.54 64.45 0.99

Note an average bottle roll extraction for composite 12 and 13 as well as 9,10 and 11 is used.

This could be interpreted as the overall gold extractions during the heap leach operation could
be approximately 1% higher than the bottle roll extractions reported. Therefore, the expected
recovery is 70.1%.

13.3.1.10. CARBON ADSORPTION TESTWORK

WAI undertook carbon loading capacity testing, to determine the amount of gold and silver
that can be loaded onto samples of activated carbon at varying carbon concentrations.

Table 13-19 summarises the results of the carbon loading tests.

TABLE 13-19 CARBON LOADING TEST RESULTS

Equilibrium Carbon Equilibrium Carbon

Solution Concentration Solution Concentration

Loading Loading

(Au mg/e) (Au g/t) (Ag mg/e) (Ag g/t)
1.0 2,540 0.2 234
3.0 3,668 1.0 246
5.0 4,352 2.0 252

The results show that, at equilibrium, the amount of gold that can be loaded onto carbon
ranges from 2,540 to 4,352 g/t at solution concentrations ranging from 1.0 to 5.0 mg/ {.

Silver loadings ranged from 234 to 252 g/t at solution concentrations ranging from 0.2 to
2.0 mg/ L.

13.3.1.11. INTERPRETATION OF WAI TESTWORK

It is understood that the WAI testwork samples were selected prior to gaining a good
understanding of the proposed pit for the heap leach operation. The sample selection was
primarily driven by gold grade, as opposed to a combined approach that would include gold
grades along with the heap leach amenability of the ore zones and sulphur grades. Based on
the sample selection and the Feasibility Study pit limits, it is concluded that approximately 48%
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of the samples used in the WAI testwork were not representative of the heap-leach-amenable
ore within the pit limits.

Therefore, it was decided to exclude those samples for the metallurgical recovery estimate
and for the basis of forming the process design. The exclusion of the non-representative
samples resulted in relying on only 52% of the samples which were representative of the
proposed heap leach operation. All of the relevant samples were used in the process design
along with the other relevant testwork from other laboratories.

13.3.2. MLI (2018) TESTWORK

13.3.2.1. TESTWORK SAMPLE

A total of 619 drill core interval samples, weighing approximately 3,000 kg, and collected from
32 metallurgical drillholes (Figure 13-5) within the Tulkubash mineralisation, were submitted
to MLI in five shipments between October 2017 and January 2018 for testing.

FIGURE 13-5 METALLURGICAL DRILL HOLES (2017)

13.3.2.2. COMPOSITING METHODS

Each sample was weighed upon receipt at the laboratory. Selected drill core intervals were
then combined in their entirety, according to compositing instructions provided by Chaarat, to
produce 48 composites (designated composites 1 to 48) for bottle roll testing.

Each composite (ranging in weight from 17 to 131 kg) was stage crushed to 80% 9.5 mm in
size, and each crushed composite was then thoroughly blended and split to obtain 2 kg for a
bottle roll test and 1.0 kg for head analyses. The remainder of the sample was stored in the
laboratory for the preparation of column leach composites.

13.3.2.2.1. VARIABILITY COMPOSITES

Table 13-20 shows a summary of the variability composites.
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TABLE 13-20 SUMMARY OF THE VARIABILITY COMPOSITES
Composite Borehole Sample Interval (m) Sample
ID ID From To l\?sgs)s
1 CCH17T07229bis 98.5 121.0 95.6
2 CCH17T07229bis 121.0 142.0 91.6
3 CCH17T07261 55.5 78.0 87.9
4 CCH17T07261 91.5 103.5 47.4
5 CCH17T07232 27.0 70.5 50.8
6 CCH17T07241 70.5 90.0 43.5
7 CCH17T07264 96.0 114.0 725
8 CCH17T24257 68.5 88.0 52.9
9 CCH17T24257 88.0 103.5 58.0
10 CCH17T24257 104.5 115.0 39.4
11 CCH17T07244 94.0 105.0 27.9
12 CCH17T24259 45,5 60.5 51.9
13 CCH17T24259 69.5 80.0 37.1
14 CCH17T07245 12.5 29.0 58.2
15 CCH17T07245 29.0 64.0 69.4
16 CCH17T07245 64.0 96.0 48.2
17 CCH17T24254 96.0 117.0 36.1
18 CCH17T24254 117.0 139.2 37.9
19 CCH17T07263 315 42.0 31.6
20 CCH17T07260 26.0 63.5 76.7
21 CCH17T07260 63.5 83.0 79.9
22 CCH17T07229bis 7.0 16.0 38.3
23 CCH17T07231 45.0 54.0 34.9
24 CCH17T07260 107.0 115.0 33.7
25 CCH17T07279 82.0 121.0 130.7
26 CCH17T07276 33.0 57.0 75.5
27 CCH17T07276 175.5 184.5 26.6
28 CCH17T07281 22.5 55.5 107.6
29 CCH17T07282 57.0 70.5 30.1
30 CCH17T07283 44.0 56.0 16.9
31 CCH17T07277 58.5 75.0 44.6
32 CCH17T07274 106.5 120.0 47.7
33 CCH17T07265bis 75.5 89.0 39.3
34 CCH17T07266 117.0 126.0 37.1
35 CCH17T07272 40.5 54.0 47.5
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Composite Borehole Sample Interval (m) Sample
ID ID From To l\gjgs)s
36 CCH17T07246bis2 205.5 214.5 39.9
37 CCH17T07304 54.0 81.0 84.4
38 CCH17T07305 114.0 126.0 28.2
39 CCH17T07319 15 315 87.1
40 CCH17T07319 315 60.0 86.1
41 CCH17T07319 60.0 88.5 93.8
42 CCH17T07319 88.5 135.0 126.8
43 CCH17T07323 63.0 96.0 88.3
44 CCH17T07326 85.5 106.5 48.5
45 CCH17T07307 119.5 134.5 45.3
46 CCH17T07341 172.5 186.0 34.4
47 CCH17T07341 186.0 202.5 49.6
48 CCH17T07347 40.5 75.0 98.4

Composites 4, 7, 10, 11, 13, 14, 15, 16, 17, 18, 25, 34, 36, 37, 38, 43, 44, 45, 46, and 47 from
Table 13-20 are outside the mine pit shell and their testwork was disregarded.

13.3.2.2.2. CoLUMN COMPOSITES

MLI prepared eight column leach composites by blending equal mass fractions of different
variability composites. Table 13-21 shows a summary of the compositing criteria.

TABLE 13-21 SUMMARY OF COLUMN LEACH COMPOSITES

Column Variability Mass Composite
Composite Composite (%) Weight
(kg)

1 25.0

A 2 25.0 50
22 25.0
32 25.0
3 14.3
4 14.3
20 14.3

B 21 14.3 50
23 14.3
24 14.3
28 14.3
5 20.0

c 6 20.0 50
26 20.0
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Column Variability Mass Composite
Composite Composite (%) Weight
(kg)
27 20.0
31 20.0
7 14.3
11 14.3
14 14.3
D 15 14.3 50
16 14.3
19 14.3
36 14.3
8 9.1
9 9.1
10 9.1
12 9.1
13 9.1
E 17 9.1 50
18 9.1
29 9.1
30 9.1
33 9.1
35 9.1
8 16.7
12 16.7
F 13 16.7 50
29 16.7
30 16.7
35 16.7
6 25.0
G 7 25.0 50
14 25.0
15 25.0
39 25
H 40 25 80
41 25
42 25

It was assumed that if any composite contained less than 60% of ore from the mined area it
was deemed as a non-representative sample. From Table 13-21 it can be seen that
composites A, B, C, E, F, and H are mainly composites of the mined areas.
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13.3.2.3. HEAD ASSAYS

MLI completed head assays of the variability composites. The gold and silver assays were
completed using FA method in triplicate; the total sulphur analysis was completed using LECO
analysis. Table 13-22 shows a summary of the head assays for the relevant samples.

TABLE 13-22 MLI HEAD ASSAYS

Composite Head Grades Composite Head Grades
No Au (g/) Ag(g/) | Srora (%) No Au (g/) Ag (9/) Srorac (%)
1 1.49 0.40 0.29 26 1.02 0.40 0.12
2 1.28 0.60 0.43 27 2.19 0.50 0.40
3 0.68 0.70 0.29 28 0.56 0.30 0.13
5 0.60 0.30 0.09 29 1.32 0.70 0.09
6 0.46 0.50 0.11 30 0.70 0.20 0.03
8 0.56 1.30 0.05 31 0.66 0.20 0.07
9 1.15 0.60 0.21 32 3.59 1.10 0.42
12 1.44 1.40 0.04 33 1.75 0.70 0.12
19 1.14 0.30 0.05 35 1.00 1.00 0.05
20 0.91 0.80 0.09 39 0.92 3.30 0.04
21 0.77 0.30 0.09 40 1.99 1.10 0.49
22 1.50 2.10 0.07 41 1.26 0.30 0.22
23 0.52 1.30 0.23 42 1.88 1.90 0.32
24 1.35 0.30 0.06 48 1.18 0.70 0.09
13.3.2.4. COARSE ORE BOTTLE ROLL LEACH TESTS

MLI has completed coarse ore bottle roll leach tests on all of the 48 variability composites.
The test conditions are shown in Table 13-23.

TABLE 13-23 COARSE ORE BOTTLE ROLL TEST CONDITIONS

Parameter Unit Value
Crush Size Pgo mm 9.5
Sample weight kg 2
Cyanide Concentration g/t 2
pH - 10.8-11.2
Pulp Density % wiw 40
Leach Time d 16-18

The results of the variability composite leach tests are shown in Table 13-24.
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TABLE 13-24 VARIABILITY LEACH TEST RESULTS

Composite ID Reagent Consumption (kg/t) Extraction (%)

Lime CN Au Ag
1 0.4 0.3 57.2 42.5
2 0.3 0.61 42.4 45.0
3 0.4 0.71 61.5 47.1
5 0.3 0.42 79.9 66.7
6 0.3 0.45 67.2 80.0
8 0.3 0.69 87.5 82.3
9 0.4 0.91 78.7 66.7
12 0.2 0.85 81.3 83.6
19 0.2 0.39 91.6 56.7
20 0.2 2.21 85.4 62.5
21 0.3 0.49 81.7 43.3
22 0.2 0.33 82.3 60.5
23 0.2 0.65 63.0 53.8
24 0.2 0.4 73.7 233
26 0.2 0.54 63.1 75.0
27 0.3 0.52 51.0 80.0
28 0.3 0.68 79.3 66.7
29 0.3 0.43 87.5 85.7
30 0.2 0.33 86.5 50.0
31 0.3 0.52 75.9 50.0
32 0.3 0.57 48.5 72.7
33 0.2 0.61 83.6 81.4
35 0.2 0.29 83.5 77.0
39 0.2 0.69 87.0 81.8
40 0.2 0.9 62.3 81.8
41 0.2 0.57 69.8 66.7
42 0.2 0.93 66.5 68.4
48 0.2 0.44 74.6 57.1

Note: cyanide - CN

Itis noted that the composites that are outside the mining pit or have a higher than the intended
cut-off value (StoraL <0.5%) for heap leach processing (as stated previously) were excluded
from the analysis.

The results of the remaining 28 variability samples indicate that the gold extraction ranged
from

42.4% to 91.6%, with an average of 73.3%. The silver extraction ranged from 23.3% to 85.7%,
with an average of 64.6%.
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The results also show that the average cyanide and lime consumptions were 0.62 kg/t and
0.26 kgft, respectively.

13.3.2.5. COLUMN LEACH TESTS

MLI completed eleven column leach tests. These included composites A to H and composite
37, 38, and 48. However, only seven column leach tests are applicable, composites: A, B, C,
E, F, H, 48. A summary of the tests conditions and results are shown in Table 13-25 and Table
13-26.

TABLE 13-25 COLUMN LEACH CONDITIONS

Parameter Unit Value
Sample Weight kg 20-50
Column Diameter m 0.15
Column height m 1.8
Leach Retention Time d 60-80
pH - 10-11
Cyanide Concentration alt 1
Solution Application Rate tsoLuTion:tore 2.5:2.8
Irrigation Rate Ym?h 12
Note: tsoLuTion — total solution; tore — total ore

TABLE 13-26 COLUMN LEACH TEST RESULTS

Test Assay Head (g/t) Leach/Rinse Extraction (%) Reagent Consumption (kg/t)
Ref Au Ag C{(;:)Ie Au Ag CN Lime

A 2.21 1.73 81 51.1 35.3 1.03 0.35

B 0.72 0.50 69 77.8 60.0 0.71 0.35

C 0.63 0.23 69 84.1 100 0.72 0.35

E 0.95 1.27 81 96.8 46.2 1.04 0.35

F 0.81 0.60 81 90.1 83.3 0.96 0.35

H 1.49 1.50 91 65.1 73.3 1.15 0.35
48 1.18 0.70 91 69.5 85.7 1.57 0.35

The column leach results for the applicable tests indicate that the gold extraction ranged from
51.1% to 96.8%, with an average of 76.4%. The silver extraction ranged from 35.3% to 100%,
with an average of 69.1%.

The results also show that the average cyanide and lime consumptions were 1.03 kg/t and
0.35 kgft, respectively.

13.3.2.6. COMPARISON OF BOTTLE RoLL AND COLUMN LEACH RESULTS

Table 13-27 and Table 13-28 shows a summary of the comparison between the bottle roll and
column results for Au and Ag extraction for the applicable samples.
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TABLE 13-27 COMPARISON OF BOTTLE RoLL AND COLUMN LEACH RESULTS

FOR GOLD
Equivalent Bottle Column Extraction (Au%)
Test
Roll Extraction Overall
Ref
(Au%o) (69/70/91 d)

A 57.6 51.1

B 72.7 77.8

C 67.4 84.1

E 78.8 96.8

F 86.5 90.1

H 71.4 65.1

48 74.6 69.5

In terms of overall column gold extractions, the columns A, H, and 48 have worse Au
extractions. Columns B, C, E, and F have indicated better column extractions compared to
bottle roll extractions.

TABLE 13-28 COMPARISON OF BOTTLE RoLL AND COLUMN LEACH RESULTS

FOR SILVER
Column Equivalent Bottle Roll Extraction Column Extraction (Ag%)
(Ag%) Overall (69/70/91d)
A 55.2 35.3
B 51.8 60
c 70.3 100
E 70.0 462
F 73.1 83.3
H 74.68 733
48 57.1 85.7

The silver extraction comparison data indicates that the overall column extractions are higher
for Columns B, C, F, and 48. The bottle roll extractions are higher for Columns A, E, and H.

The comparison data shown in Table 13-27 and Table 13-28 indicates that there is no clear
trend between the column and bottle roll work (some columns provided better extraction than
the bottle rolls, but the others provided lower extractions than bottle rolls).

The extraction adjustment factors (Table 13-29) are calculated for each of the columns by
expressing the overall column extraction as a fraction of the relevant bottle roll extraction. The
extraction adjustment factor equation is:

Column Extraction
Bottle Roll Extraction

Extraction Adjustment Factor =
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TABLE 13-29 EXTRACTION ADJUSTMENT FACTORS

Extraction Adjustment Factor

Column
Au Ag
A 0.89 0.64
B 1.07 1.16
C 1.25 1.42
E 1.23 0.66
F 1.04 1.14
H 0.91 0.98
48 0.93 1.50
Average 1.05 1.07

Table 13-29 shows that gold extraction adjustment factors range from 0.89 to 1.25, with an
average of 1.05. This could be interpreted as the overall gold extractions during the heap leach
operation could be approximately 5% higher than the bottle roll extractions reported.

Table 13-29 also shows that silver extraction adjustment factors range from 0.64 to 1.5, with
an average of 1.07. This could be interpreted as the overall silver extractions during the heap
leach operation could be approximately 7% higher than the bottle roll extractions reported.

13.3.3. ALS-STEWART (2019) TESTWORK

13.3.3.1. TESTWORK SAMPLE

The ALS-Stewart testwork comprised of 214 core samples from exploration drilling of the Mid
and Satellite Zones, situated north east of the main zone. These core samples were split into
22 composites for testing.
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FIGURE 13-6
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FIGURE 13-7
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METALLURGICAL DRILL HOLES SUPPORTING THE RECOVERY
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FIGURE 13-8 METALLURGICAL DRILL HOLES FOR RECOVERY IN RELATION
TO THE PITS
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22 composites from the drillholes, as seen in Figure 13-6, Figure 13-7, Figure 13-8, and Figure
13-9 were used as samples for the ALS-Stewart testwork.

13.3.3.2. COMPOSITING METHODS

The individual samples were received, in bags marked with the composite sample ID, by the
laboratory. The samples were weighed before and after drying as it was determined that
composites 10, 11 and 21 were wet on arrival. Selected drill core intervals were then combined
in their entirety, according to compositing instructions provided by Chaarat, to produce 22
composites (designated composites 1 to 22).

Each composite (ranging in weight from 15 to 130 kg) was stage crushed to 80% 9.5 mm in
size, and each crushed composite was then thoroughly blended and split to obtain 2 kg for a
bottle roll test and 1.0 kg for head analyses. The remainder of the sample was stored in the
laboratory storage facilities.
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13.3.3.3. VARIABILITY COMPOSITES

Table 13-30 shows a summary of the variability composites and the compositions of the
composite samples.

TABLE 13-30 VARIABLILITY, WEIGHT AND COMPOSITION OF ALS-STEWART

SAMPLES
Composite sample Wet weight Dry weight Bag ID Drill Hole-ID
1 DH18T415
2 DH18T415
comp_1 70.98 69.67
3 DH18T415
4 DH18T415
5 DH18T402
6 DH18T402
DH18T402
comp_2 100.80 98.84 7
DH18T385
8 DH18T385
9 DH18T385
comp_3 27.23 27.20 10 DH18T401
comp_4 19.24 18.87 11 DH18T384
comp_5 27.79 27.19 12 DH18T379
13 DH18T373
comp_6 64.00 62.83 14 DH18T373
15 DH18T373
16 DH18T373
17 DH18T373
comp_7 79.59 78.08
18 DH18T373
19 DH18T373
20 DH18T369
comp_8 33.43 32.47
21 DH18T369
22 DH18T369
comp_9 33.42 32.77
23 DH18T369
comp_10 15.59 13.82 24 DH18T364
25 DH18T364
comp_11 28.71 25.75
26 DH18T364
27 DH18T444
comp_12 36.39 35.79
28 DH18T444
comp_13 26.00 25.58 29 DH18T421
comp_14 26.54 26.14 30 DH18T408
comp_15 12.28 12.04 31 DH18T378
32 DH18T378
comp_16 28.15 27.54
33 DH18T378
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Composite sample Wet weight Dry weight Bag ID Drill Hole-ID
comp_17 9.43 9.13 34 DH18T380
comp_18 13.29 13.00 35 DH18T380
comp_19 18.93 18.50 36 DH18T394

37 DH18T394
comp_20 24.80 24.26

38 DH18T394

39 DH18T394
comp_21 22.23 21.17 40 DH18T394

41 DH18T394
comp_22 13.94 13.57 42 DH18T417

The minor losses in the combined weights are assumed to be due to dust and sieving losses
as well as rounding errors.

The following composites consist of or include drillholes taken outside of the pit and will be
excluded from the results: Comp-2, Comp-17, Comp-18, Comp-19, Comp-20, Comp-21, and
Comp-22. This corresponds to the red font indicating the drillholes that are outside the pit as
seen in Figure 13-7 and Figure 13-8.

13.3.3.4. HEAD ASSAYS

ALS-Stewart completed head assays of the variability composites. The gold assays were
completed using FA method with atomic absorption finish in quadruplicate; separate silver and
total sulphur analysis were completed while arsenic, antimony, and 33 other elements were
analysed using multi-element ICP-OES analysis. Table 13-31 shows a summary of the head
assays for the composite samples.

TABLE 13-31 ALS-STEWART HEAD ASSAY

## Sample ID Au (g/t) Ag (g/t) SrotaL (%)
1 Comp-1 0.722 2.2 0.54
2 Comp-2 4.94 1.2 0.52
3 Comp-3 0.668 <1.0 0.16
4 Comp-4 1.87 3.2 0.06
5 Comp-5 0.834 <1.0 0.11
6 Comp-6 0.620 <1.0 0.06
7 Comp-7 0.617 <1.0 0.44
8 Comp-8 0.66 <1.0 0.02
9 Comp-9 0.717 <1.0 0.02
10 Comp-10 1.92 <1.0 0.03
11 Comp-11 1.59 <1.0 0.03
12 Comp-12 1.43 <1.0 0.02
13 Comp-13 1.04 <1.0 0.10
14 Comp-14 1.76 3.7 0.45
15 Comp-15 1.15 <1.0 0.03
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i Sample ID Au (g/t) Ag (g/t) SroraL (%)
16 Comp-16 0.828 <1.0 0.02
17 Comp-17 0.489 <1.0 0.04
18 Comp-18 1.09 1.9 0.04
19 Comp-19 1.18 <1.0 0.05
20 Comp-20 1.01 <1.0 0.04
21 Comp-21 0.342 <1.0 0.07
22 Comp-22 1.04 1.3 0.03

Due to composite 1 and composite 2 having a sulphur content higher than the intended cut-
off value (StoraL < 0.5%) for heap leach processing these composites are excluded from the
results of this report. Therefore, the composites excluded from the ALS-Stewart results are:
Comp-1, Comp-2, Comp-17, Comp-18, Comp-19, Comp-20, Comp-21, and Comp-22.

13.3.3.5.

COARSE ORE BOTTLE RoLL LEACH TESTS

ALS-Stewart has completed coarse ore bottle roll leach tests on all of the 22 variability
composites. The test conditions are shown in Table 13-32.

TABLE 13-32 CoARSE ORE BOTTLE RoLL TEST CONDITIONS
Parameter Unit Value
Crush Size Pgo mm 9.5
Sample weight kg 2
Cyanide Concentration g/t 2
pH 10.8-11.2
Pulp Density % wiw 40
Maximum Allowable Leach Time d 17.2

The results of the variability composite leach tests are shown in Table 13-33.
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TABLE 13-33 RECOVERY AND REAGENT CONSUMPTION PER COMPOSITE

Sample ID Reagent Consumption (kg/t) Recovery of elements into leaching solution
Lime CN Au (%) Ag (%)
Comp-1 1.97 1.82 71.0 N/A
Comp-2 1.79 3.28 65.5 N/A
Comp-3 1.48 1.90 71.3 N/A
Comp-4 151 2.74 89.7 N/A
Comp-5 1.32 2.04 76.8 N/A
Comp-6 1.31 2.39 79.8 N/A
Comp-7 1.52 2.64 56.7 N/A
Comp-8 1.69 2.56 93.6 N/A
Comp-9 1.26 2.61 86.7 N/A
Comp-10 1.43 2.68 97.9 N/A
Comp-11 1.76 2.73 92.3 N/A
Comp-12 1.63 2.37 88.0 N/A
Comp-13 1.69 3.13 94.5 N/A
Comp-14 1.93 2.00 77.0 N/A
Comp-15 1.52 2.12 91.9 N/A
Comp-16 1.37 1.72 91.8 N/A
Comp-17 1.34 1.50 86.1 N/A
Comp-18 1.46 2.89 94.9 N/A
Comp-19 1.26 1.66 81.4 N/A
Comp-20 1.49 2.17 92.2 N/A
Comp-21 1.23 1.42 80.8 N/A
Comp-22 1.36 1.48 85.1 N/A
Note: cyanide - CN

Itis noted that the composites that are outside the mining pit or have a higher than the intended
cut-off value (StoraL <0.5%) for heap leach processing (as stated previously) were excluded
from the analysis.

However, in the operating mine, BR testing for grade control which indicated that material like
Comp-1 and 2 with above cutoff sulfur had recoveries of 60-70%, and would be treated as
ore.

The results of the remaining 14 variability samples indicate that the gold extraction ranged
from 56.7% to 97.9%, with an average of 84.9%. The silver extraction was not tested due to
silver being a by-product.

The results also show that the average cyanide and lime consumptions were 2.40 kg/t and
1.53 kglt, respectively.
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Bottle roll leach gold and silver extractions were calculated based on the applicable variability
leach testwork described in the above sections. Table 13-34 shows the summary of the
applicable testwork estimated average bottle roll leach extractions.

TABLE

13-34 BoTTLE RoLL LEACH EXTRACTIONS

Au Ag Cyanide Lime
Report and Composite consumption | consumption

(%) (%) (kg/t) (kg/t)

Extraction WAI (2017) composite 3 62.6 N/A 0.98 0.15
Extraction WAI (2017) composite 4 60.8 N/A 1.37 0.29
Extraction WAI (2017) composite 5 56 N/A 2.11 0.44
Extraction WAI (2017) composite 9 83.8 N/A 1.1 0.14
Extraction WAI (2017) composite 10 83.8 N/A 121 0.32
Extraction WAI (2017) composite 11 83.5 N/A 0.98 0.1
Extraction WAI (2017) composite 12 79.1 N/A 1.92 0.2
Extraction WAI (2017) composite 13 70.9 N/A 1.81 0.21
Extraction WAI (2017) composite 14 75.6 N/A 1.17 0.1
Extraction WAI (2017) composite 20 31.2 N/A 1.55 0.05
Extraction WAI (2017) new master composite 71.4 N/A 1.24 0.12
Extraction MLI (2018) Composite 1 57.2 42.5 0.3 0.4
Extraction MLI (2018) Composite 2 42.4 45 0.61 0.3
Extraction MLI (2018) Composite 3 61.5 47.1 0.71 0.4
Extraction MLI (2018) Composite 5 79.9 66.7 0.42 0.3
Extraction MLI (2018) Composite 6 67.2 80 0.45 0.3
Extraction MLI (2018) Composite 8 87.5 82.3 0.69 0.3
Extraction MLI (2018) Composite 9 78.7 66.7 0.91 0.4
Extraction MLI (2018) Composite 12 81.3 83.6 0.85 0.2
Extraction MLI (2018) Composite 19 91.6 56.7 0.39 0.2
Extraction MLI (2018) Composite 20 85.4 62.5 2.21 0.2
Extraction MLI (2018) Composite 21 81.7 43.3 0.49 0.3
Extraction MLI (2018) Composite 22 82.3 60.5 0.33 0.2
Extraction MLI (2018) Composite 23 63 53.8 0.65 0.2
Extraction MLI (2018) Composite 24 73.7 23.3 0.4 0.2
Extraction MLI (2018) Composite 26 63.1 75 0.54 0.2
Extraction MLI (2018) Composite 27 51 80 0.52 0.3
Extraction MLI (2018) Composite 28 79.3 66.7 0.68 0.3
Extraction MLI (2018) Composite 29 87.5 85.7 0.43 0.3
Extraction MLI (2018) Composite 30 86.5 50 0.33 0.2
Extraction MLI (2018) Composite 31 75.9 50 0.52 0.3
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Au Ag Cyanide Lime
Report and Composite consumption | consumption
0) ) (kght) (kght)
Extraction MLI (2018) Composite 32 48.5 72.7 0.57 0.3
Extraction MLI (2018) Composite 33 83.6 81.4 0.61 0.2
Extraction MLI (2018) Composite 35 83.5 77 0.29 0.2
Extraction MLI (2018) Composite 39 87 81.8 0.69 0.2
Extraction MLI (2018) Composite 40 62.3 81.8 0.9 0.2
Extraction MLI (2018) Composite 41 69.8 66.7 0.57 0.2
Extraction MLI (2018) Composite 42 66.5 68.4 0.93 0.2
Extraction MLI (2018) Composite 48 74.6 57.1 0.44 0.2
Extraction ALS-Stewart (2019) Comp-3 71.3 N/A 1.9 1.48
Extraction ALS-Stewart (2019) Comp-4 89.7 N/A 2.74 151
Extraction ALS-Stewart (2019) Comp-5 76.8 N/A 2.04 1.32
Extraction ALS-Stewart (2019) Comp-6 79.8 N/A 2.39 1.31
Extraction ALS-Stewart (2019) Comp-7 56.7 N/A 2.64 1.52
Extraction ALS-Stewart (2019) Comp-8 93.6 N/A 2.56 1.69
Extraction ALS-Stewart (2019) Comp-9 86.7 N/A 2.61 1.26
Extraction ALS-Stewart (2019) Comp-10 97.9 N/A 2.68 1.43
Extraction ALS-Stewart (2019) Comp-11 92.3 N/A 2.73 1.76
Extraction ALS-Stewart (2019) Comp-12 88 N/A 2.37 1.63
Extraction ALS-Stewart (2019) Comp-13 94.5 N/A 3.13 1.69
Extraction ALS-Stewart (2019) Comp-14 77 N/A 2 1.93
Extraction ALS-Stewart (2019) Comp-15 91.9 N/A 2.12 1.52
Extraction ALS-Stewart (2019) Comp-16 91.8 N/A 1.72 1.37
Average 75.46 64.58 1.25 0.58

Two calculation methodologies were considered to determine the overall gold recovery for the
life cycle of the mine.

1. Block Model Recovery Averaging. This methodology is based on the geological
block model that is generated by the geological department to define the ore body.
The theoretical recovery generated is based on the above metallurgical testwork,
however it is inserted into the block model to provide a weighted average of the
recoveries based on the grade in each special position in the mining pit. The
recoveries in the block model are used to define the economic pit limits and provide
the basis for recoveries in the process production plant.

2. Conventional Recovery Averaging. This is the traditional methodology which is
used by the Metallurgical teams to determine the recovery of gold that should be
expected through the Process Plant.

The samples that are tested are examined to determine suitability for inclusion into the sample
average. For the samples to be considered, the samples must fall within the mining pit and
must be seen to have the metallurgical characteristics that are at or above the nominal cut-off
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grade. In this case a mining cut-off of 0.5% SroraL (Total Sulphur) and a nominal cut-off grade
of 0.2 g/t gold will be implemented. The assumption is made that the mining plan will only
allow for ore that abides with the above to be delivered to the plant for processing. A column
extraction adjustment factor is calculated and used to interpret final recoveries.

13.4.1. BLock MODEL RECOVERY AVERAGING

Utilizing the Block Model Recovery Averaging methodology (via a geo-metallurgical model), a
model is developed in conjunction with the mineral Resource model to estimate the recoveries
of gold and silver. This is used to inform the reserve model and financial model derived from
the Resource. Recovery has been estimated per (selective mining unit) SMU scale block,
based on the testwork data available, to reflect the variability in the potential to recover metal
by heap leach process. The model is developed by first defining the oxide-sulfide boundary
for the ore bodies and then applying inverse distance weighting square (IDW2) to extraction
data in the oxide zone to generate block estimates. The resulting estimate compared
favourably with the results of test work extraction.

Data from the bottle roll leach tests conducted by WAI (2017), MCL (2018), and ALS-Stewart
(2019) was used for the recovery model. As seen in Section 13.3, the testwork comprises of
78 composite tests on samples collected from drill cores that are spatially evenly distributed
throughout and around the main pit area. The composites cover a range of depths, strike
locations, and oxidation states. Material in a given oxide class is geologically similar
throughout the currently planned and future potential mining area. For this reason, the
average recovery for each oxide class is based on the test results from all potentially minable
samples, both inside and outside the pit..

The premise for the modelling of recovery on a block by block basis consisted of the following:

¢ Oxidation is the primary driver of leachability
e The degree of oxidation can be distinguished qualitatively, not quantitatively

e Oxidation intensity for samples is based on oxidation code and can be related
to bottle roll extraction results

e Oxidation states in the deposit are mixed making traditional domaining
impractical

e Sample data is representative of potential ore in the deposit

13.4.1.1. SAMPLE SELECTION
Samples were selected for the various test programs based on the following criteria:

e Au grade near or above 0.2 g/t
o Degree of oxidation
e % Total Sulfur near or below 0.5%
e Leachability using hot cyanide shake test.
Gold grade was the initial criteria used to determine whether material could be potential leach

feed. % Total Sulfur and degree of oxidation provided guidance on whether the material could
be expected to leach. Cyanide solubility was used to confirm leachability.
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The application of the sample selection criteria resulted in 95% of the test composites proving
suitable as leach feed. These results indicated that observed oxidation and cyanide solubility
provide a good guide to identifying heap leach feed.

13.4.1.2. SAMPLE CHARACTERISTICS

Of the 991 samples composited for the three phases of metallurgical testing, about 10% were
not originally assigned oxidation states and another 5% were later found to be refractory and
considered not representative of leach feed. Criteria were applied to assign oxidation states
to the samples not originally classified based on percent extraction as shown in Table 13-35.

TABLE 13-35 CRITERIA USED TO CLASSIFY UNASSIGNED SAMPLES

Oxidation State Au Extraction %
0 0-39%
1 40-59%
2 60-79%
3 >79%

Table 13-36 shows the results on the entire data set of classifying unassigned samples. For
the samples considered representative of heap leach feed, over 90% were visually identifiable
as being moderately to highly oxidized.

TABLE 13-36 BREAKDOWN OF METALLURGICAL SAMPLES BY OXIDATION

STATE
Oxidation State Total %
Ox0 49 — (1)
Ox1 80 8
Ox2 305 32
Ox3 557 60
Total 991 100

1.  OxO0 samples were refractory and therefore not included with leach feed samples

13.4.1.3. DATA HANDLING

The testwork results were back flagged to the drillhole data to be used in the model estimate.
The composites were all comprised of single consecutive runs of core of varying lengths to
achieve a target sample weight. The length of each composite varied according to the
competency of the core. Where core was less competent longer runs were used to achieve
the desired weight.

LeapFrog software was used to generate a boundary between the oxide (heap leachable)
zones in the upper parts of the deposit from the un-weathered sulfide (refractory) below.
Figure 13-9 shows how oxide states for drillhole samples were used to define the oxide-sulfide
boundary.
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FIGURE 13-9 OXIDE — SULPHIDE BOUNDARY

The intermixed nature of the material in the upper oxidized zone made it impractical to define
“hard” boundaries for potentially leachable material. Instead the average extraction for each
oxide code was applied to each sample of that corresponding state. For example, as Ox2 had
an average extraction of 72.8%, every Ox2 sample was assigned an extraction of 72.8%. Note
that Figure 13-9 is not a histogram, but is merely a picture which shows the trends in the data.

13.4.1.4. DATA ASSESSMENT

Once the composite extraction values were back-flagged to the drilling data, an assessment
through logged geological parameters was possible. Since there are many influences on the
recovery of the metals a range of recoveries for each oxidation state was first identified as
seen in Table 13-37.

TABLE 13-37 RANGE OF RECOVERIES FOR EACH OXIDATION STATE

Extraction Oxidation State
(%) Ox0 Ox1 Ox2 Ox3
Mean 15.3 54.9 72.8 77.6
Low 9.8 10.6 42.9 42.9
High 65.9 80.8 88.7 97.9
Count 49 80 305 557

It can be seen that there is a substantial range of recoveries per oxidation state. Due to the
increase in average recovery as the oxidation state increases, the main area of assessment
is the oxidation state. Sulphur grades were also assessed for their contribution to extraction.
Recovery was estimated for each block in the model using the assigned average values as
source data for the oxidation state and through the IDW2 method. Only oxidation states, Ox1,
Ox2, and Ox3 were used to estimate oxide recoveries. Table 13-38 shows that the recovery
estimate using IDW2 by oxide class is remarkably similar to the results of test work.
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TABLE 13-38 ESTIMATED RECOVERY (IDW2) vs BOTTLE RoLL EXTRACTION
BY OXIDE CLASS

Oxide Class Estimated Recovery Bottle Roll Extraction
(%) (%)
1 55 57
2 73 75
3 78 78
Weighted Average 74 75

Two trends can be noted. The first trend indicates how mean extraction increases with
intensity of oxidation. Material with a low degree of oxidation, Ox1, has a mean estimated
recovery of 55%. This increases to 73% for moderately oxidized Ox2 material and 77% for
highly oxidized Ox3 material.

FIGURE 13-10 EXTRACTION TRENDS ACCORDING TO OXIDATION LEVELS
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The second trend indicates how the degree to which different oxidation states are mixed
increases as oxidation intensity declines. For example, about half of the composites which
contain highly oxidized Ox3 material are mixed with other material types, three quarters of the
composites which contain moderately oxidized Ox2 material are mixed with other material
types, and almost all the composites which contain poorly oxidized Ox1 material are mixed
with other material types.

For the unmixed Ox3 composites, it is interesting to note that if the bottom 20% of the samples
in these composites is removed, the mean only increases about 3%. This suggests that highly
oxidized material is relatively insensitive to the effects of other factors which may influence
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recovery. A similar change to the unmixed Ox2 composites results in a 7% change in the
mean implying that the lower degree of oxidation makes the extraction of this material more
apt to be influenced by other factors.

Based on the preceding observations, even if Ox2 and Ox3 have similar recoveries when
unmixed, Ox2 is more likely to occur mixed with lower extraction material and therefore exhibit
lower recovery when processed.

It appears that this method offers the most reliable method of estimating recoveries. This is
due to the block model scale reflecting the testwork accurately as the averages for each zone
are consistent with the input data. The weighted average, excluding completely fresh material
which is not considered recoverable, is acceptably close to the raw data. This method
produces results closer to the raw data than other methods investigated, such as sulphur
regression.

Estimating metallurgical recovery using IDW2 applied to test work extractions grouped by
oxide class generated an average gold recovery for ore within the 2020 EQY pit limits of
73.6%. As a by-product with only nominal value, the recovery for silver used in the study was
based on the average result from the MLI test work in 2018, being 63.4%.

13.4.2. CONVENTIONAL RECOVERY AVERAGING
A mathematical average of the testwork recoveries that conform to the three criteria of:

e The sample must fall within the mining pit;
e The sample must have a total sulphur below 0.5%;
e The sample must have a minimum gold grade of 0.2 g/t.

The extraction adjustment factors (EAFs) relate the bottle roll tests to the column leach tests.
The EAFs are calculated in Sections 13.3.1 and 13.3.2

This conventional model only considers the drillholes that underwent relevant test work and
does not predict the ore recoveries between the drillholes taken for sampling. Therefore this
is less accurate than the block model.

Extraction adjustment factors (Table 13-39) were applied to the bottle roll leach extractions, to
estimate the heap leach extractions under the proposed operating conditions. The adjusted
bottle roll leach extractions were used to predict the heap leach extraction as these more
accurately reciprocate a heap leach. An average of the extraction recoveries of gold and silver
in Table 13-34 was calculated as 75.46% and 64.58%.

TABLE 13-39 EXTRACTION ADJUSTMENT FACTORS

Au Ag

Adjustment Factor from WAI (2017) 0.99 N/A
Adjustment Factor from MCL (2018) 1.05 1.07
Average 1.02 1.07

Heap leach operational extractions (Table 13-40) were calculated by adjusting the bottle roll
extractions.
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TABLE 13-40 HEAP LEACH OPERATIONAL EXTRACTIONS

Unit Au Ag
Average Bottle Roll Extraction % 75.46 64.58
Extraction Adjustment Factor - 1.02 1.07
Heap Leach Operational Extractions % 76.97 69.10

The metallurgical recovery was calculated by assuming 99.2% adsorption efficiency, and
99.2% elution efficiency (Table 13-41).

TABLE 13-41 METALLURGICAL RECOVERY CALCULATION

Au Ag

Recovery 75.74 68.00

Based on the above, the recoveries generated by inverse distance weighting applied to bottle
roll extractions grouped by oxide class can be considered to reflect appropriate adjustments
for operating efficiencies and be somewhat conservative.

13.5. REAGENT CONSUMPTION

Similar to the extraction factors used for Au and Ag, a consumption adjustment factor (CAR)
for reagent consumption in the leach is calculated.

Consumption adjustment factor for Cyanide and Lime consumption between the column and
bottle roll tests can be seen in Table 13-42.

TABLE 13-42 CONSUMPTION ADJUSTMENT FACTOR FOR NACN AND LIME

Composite Bottle Reagent column Reagent CAF
Consumption (kg/t) Consumption (kg/t)

ID NaCN Lime NaCN Lime NaCN Lime
WAI (2017) Composite 3 0.98 0.15 1.65 0.16 1.68 1.07
WAI (2017) Composite 4 1.37 0.29 1.78 0.07 1.30 0.24
WAI (2017) Composite 5 2.11 0.44 2.56 0.06 1.21 0.14
WAI (2017) Composite 9, 10, 11* 1.10 0.19 1.60 0.02 1.46 0.11
WA (2017) Composite 12, 13* 1.87 0.21 1.87 0.04 1.00 0.20
WAI (2017) Composite 14 1.17 0.10 1.36 0.05 1.16 0.50
WAI (2017) Composite 20 1.55 0.05 1.57 0.02 1.01 0.40
WAI (2017) New master composite 1.24 0.12 1.24 0.03 1.00 0.25
MLI (2018) Composite A 0.45 0.30 1.03 0.35 2.28 1.17
MLI (2018) Composite B 0.83 0.27 0.71 0.35 0.86 1.29
MLI (2018) Composite C 0.49 0.28 0.72 0.35 1.47 1.25
MLI (2018) Composite E 0.65 0.26 1.04 0.35 1.60 1.33
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Composite Bottle Reagent Column Reagent CAF
Consumption (kg/t) Consumption (kg/t)
ID NaCN Lime NaCN Lime NaCN Lime
MLI (2018) Composite F 0.53 0.25 0.96 0.35 1.81 1.40
MLI (2018) Composite H 0.77 0.20 1.15 0.35 1.49 1.75
MLI (2018) Composite 48 0.44 0.20 1.57 0.35 3.57 1.75
Average 1.53 0.86

Therefore, using the average cyanide and lime consumption for the applicable bottle roll test,
the reagent consumption can be calculated. The WAI and MLI test results are used to estimate
the reagent consumption of the main pit while the ALS-Stewart reagent consumption is used
to calculate the reagent consumption of the mid pits. These reagent consumptions are then
weighted against mined ore to predict an average reagent consumption across the LoM. The
reagent consumptions can be seen in Table 13-43.

TABLE 13-43 ADIJUSTED COLUMN LEACH REAGENT USAGE FOR MAIN PIT

Unit NaCN Lime

Average Bottle Roll reagent usage Kglt 0.84 0.24
Extraction Adjustment Factor - 1.53 0.86
Column Leach reagent usage Kglt 1.28 0.21

The reagent consumption for the ALS-Stewart testwork was flagged as being out of the
acceptable ‘normals’ for similar applications, and was investigated further. A decision was
made to reject this data (CN and Lime reagent consumption) due to:

e The testwork results showed a significant increase in reagent consumption
compared to the results from the other two laboratories (up to 300%).

e The samples that ALS-Stewart used have little mineralogical variance
compared to the WAI and MLI samples.

e The ALS-Stewart did not provide a final recommendation on reagent
consumption.

Due to some reagents being lost and replaced when sampling is conducted during the
testwork phase; a factor, considered from industry practices, is used to determine the heap
leach reagent usage for cyanide. This factor can range from 0.25 to 0.33 for clean non-reactive
ores. For other types of ores, a higher factor is used. This report uses a factor of approximately
0.5 given the presence of sulphur in the ore.

This factor, applied to the cyanide consumption in Table 13-43 results in a projected cyanide
consumption of 0.60 kg/t. Lime consumption was estimated at 0.50 kg/t from experience.
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14. MINERAL RESOURCE ESTIMATES

14.1. BACKGROUND

The Tulkubash Mineral Resource estimate is based on geological logging and interpretations,
as well as grade and other information recorded from boreholes, channel samples, trench
samples, and road cut samples.

While the high continuity of the host shear zone is evident, gold grade is much less continuous.
The mineralised volume at Tulkubash was generated by applying wireframes that use a
0.7 g/t gold threshold for the higher-grade portion of the deposit and 0.2 g/t threshold for the
lower grade portion, with the higher grades locating within lower grade halos. These
wireframes were constructed with a view to provide grade and thickness continuity within the
deposit.

A number of factors were taken into consideration when choosing the Mineral Resource
estimation method:

e The number of samples available within the Tulkubash deposit;
e The statistical characteristics of the available sample information;
e The spatial distribution of gold mineralisation; and

e Constraining the grade estimation within geologically based domains while
limiting the effects of high-grade samples so as not to overestimate grade
estimation within the low grade halos.

While gold is the most significant Mineral Resource at Tulkubash, silver was also estimated,
as it is expected to constitute a valuable by-product of the mineral process.

14.1.1. SUMMARY OF ESTIMATION TECHNIQUES

An updated Mineral Resource estimate of the Tulkubash zone was undertaken by Victor
Usenko and Evgeny Fomichev of IGT-service LLC with the effective date of 07 November
2020. All drilling and exploration data available up to 07 November 2020 was incorporated.
The methods employed for this latest update are consistent with previous methodologies used
in the July 2020 Mineral Resource update.

Geological modelling and Mineral resource estimation were done using the Micromine
software. Wireframes were created to represent mineralisation above 0.7 g/t and the low-
grade (0.7 g/t > gold > 0.2 g/t) mineralised corridor. Grades were estimated independently
within their respective wireframe envelopes using Ordinary Kriging.

Statistical and grade continuity analyses were completed in order to characterise the
mineralisation and were subsequently used to develop grade interpolation parameters.

14.1.2. DATABASE

The database consisting of all data for drillholes, underground workings and trenches was
received by IGT in early 2020 for the July 2020 Mineral Resource update. This was checked
for technical issues including:

e Duplicate drillhole, underground workings and trench IDs;
Document No.: LP1521-RPT-0001

Rev 3
May 2021 164



CHAARAT

e Missing collar coordinates;

e Depth FROM or TO absent in the sample assay file;

e Missing intervals within the sample assay file;

e Overlapping intervals within the sample assay file;

e Downhole surveys:

e Multiple surveys for the same depth in a given drillhole;
e Azimuth not between 0° and 360°;

¢ Dip not between 0° and 90°;

o Azimuth or dip is absent; and

e Correspondence between the total depth of the drillhole and depth of the last
sample.

No critical errors were found that would materially influence the Mineral Resource estimate.

A summary of the database can be seen in Table 14-1.

TABLE 14-1 SUMMARY OF THE DATABASE SUPPLIED FOR THE TULKUBASH
DeprOSIT
Category Drillholes 2005 - 2019
Workings / Drillholes 689
Metres Driven / Drilled 97,918.9
Trace / Survey Records 3,496
Assay Intervals 64,070
Including:
Values Au = 0 g/t (fire assay) 0
Values Au < 0.025 g/t (fire assay) 6
Values Au = 0.025 g/t (fire assay) 45,298
Values Au > 0.025 g/t (fire assay) 18,187
Values Au = * g/t (fire assay) 579
Lithology Intervals 64,070

An updated database including the RC drilling completed in 2020 and additional trenches was
then received. A summary of the database can be seen in Table 14-2.

TABLE 14-2 SUMMARY OF THE SUPPLIED DATABASE FOR THE TULKUBASH
DEPOSIT FOLLOWING 2020 RC DRILLING

Category Drillholes 2020
Workings / Drillholes 21
Metres Driven / Drilled 2,434.3
Trace / Survey Records 3,035
Assay Intervals 2,433
Including:
Values Au = 0 g/t (fire assay) 0
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Category Drillholes 2020
Values Au < 0.025 g/t (fire assay) 0
Values Au = 0.025 g/t (fire assay) 1,703
Values Au > 0.025 g/t (fire assay) 727
Values Au = * glt (fire assay) 3
Lithology intervals 2,433

Whereas data from trenches and underground workings was used in the interpretation of
mineralised zones, only drillhole data was used in grade interpolation.
14.1.3. GEOLOGICAL INTERPRETATION

The Tulkubash deposit is interpreted to have formed in a shallow epithermal setting and has
been classified as an epizonal orogenic gold deposit. The deposit is thought to be a brittle
shear zone formed through sinistral strike-slip motion within the SFZ.

Figure 14-1 illustrates the surface expression of mineralised domain wireframes that have
been modelled for Tulkubash.

FIGURE 14-1 ISOMETRIC VIEW OF MINERALISED DOMAINS AT TULKUBASH
— LOOKING NORTHWEST
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WIREFRAME MODELLING

Wireframe models were created by visual inspection of drillhole section lines after statistical
analysis to determine the grade cut-offs to be used for the high-grade and low-grade
mineralised envelopes.

Figure 14-2 indicates two major grade populations depicting high-grade and low-grade sample
assays, with a third population related to the extreme high-grade results. This analysis depicts
the grade cut-off for the high-grade zones to be 0.8 g/t gold, however during interpretation of
the section lines a cut-off of 0.7 g/t was applied to provide for better grade and thickness

continuity.
FIGURE 14-2 HISTOGRAM OF ASSAY DATA
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(Figure 14-3) shows a typical cross section of the mineralisation interpretation.

FIGURE 14-3 CROSS SECTION THROUGH TULKUBASH MINERALISATION
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14.1.5. Top CUTS

In order to restrict the effect of significantly high-grade samples top cuts for grade interpolation
were determined for each individual domain wireframe by analysing log probability plots of the
sample grades (Figure 14-3).

TABLE 14-3 TOP CUT GRADES PER DOMAIN
Domain Cap Grade (g/t Au Probability (%)
cutl_07 12 99.6
cut2-7_07 10 98.8
cut3_07 6.5 98.4
cut4_07 2 92.2
cuts5_07 1.8 83.6
cuté_07 2.4 92.8
cutl_02_ver2 10 99.9
cut2_02_ver2 3.6 99.7
cut3_02_ver2 6.4 99.8
cut4_02_ver2 4 99.6
cut5_02_ver2 2.2 99.0
cuté_02_ver2 1.0 94.4
cut7_02_ver2 1.3 94.9
cut8_02_ver2 2.2 97.8
cut9_02_ver2 1.62 91.2
14.1.6. SAMPLE LENGTH AND COMPOSITING

All samples were coded within the wireframe models and indexed according to their relevant
domain. All assay intervals from 2005 to 2019 were then composited to a standard length of
1.5 m. Samples from the 2020 RC drilling were composited to standard lengths of 1.0 m.

14.1.7. DENSITY

1,409 specific gravity measurements were received for the Tulkubash deposit. The density
was interpolated into the block model using the inverse distance squared (IDW2) method
resulting in an average density for the deposit of 2.64 t/m3.

14.1.8. VARIOGRAPHY

Variography analysis was undertaken for high-grade and low-grade domains separately and
as a result differing statistical parameters were used during gold grade estimation. Parameters
used in the grade estimation can be seen in Table 14-4.

TABLE 14-4 VARIOGRAM PARAMETERS
Direction = Nugget Effect Range Sill Model Az Plunge
Variogram Models for 0.2 g/t Au Cut-off Grade Domains
1 0.27 19/37 0.54/0.19 spheric 150 -20
2nd 0.27 29/40 0.54/0.19 spheric 60 0
3 0.27 12/40 0.54/0.19 spheric 150 70
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Direction = Nugget Effect Range Sill Model Az Plunge
Variogram Models for 0.7 g/t Au Cut-off Grade Domains
1t 0.31 13/20 0.37/0.32 spheric 150 -20
2nd 0.31 18/60 0.37/0.32 spheric 60 0
31 0.31 15/60 0.37/0.32 spheric 150 70

Normal score Variogram models for the 0.2 g/t gold and 0.7 g/t gold cut-off domains are shown

in Figure 14-5 and Figure 14-6.

FIGURE 14-4

NORMAL SCORE VARIOGRAM MODELS FOR 0.2 G/T CUT-OFF
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FIGURE 14-5 NORMAL SCORE VARIOGRAM MODELS FOR 0.7 G/T CUT-OFF
DoMAINS
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14.1.9. MINERAL RESOURCE BLOCK MODELS

The block model was constructed using 5 m x 5 m x 5 m cell size as this was considered to
best reflect gold distribution and is similar to the SMU.

14.1.10. INTERPOLATION STRATEGY

Grades were estimated by OK using dynamic anisotropy during the interpolation process with
search ellipse parameters determined during the geostatistical analysis. Multiple passes were
run to interpolated into all blocks. Ellipse orientations per domain are shown in Table 14-5 with
interpolation parameters shown in Table 14-6.

A constant ellipse parameter of 40.6 m x 18.5 m x 27.1 m was used.

TABLE 14-5 ELLIPSE ORIENTATIONS — JuLY 2020 DOMAINS
Sub-Domain Azimuth Plunge Rotation

2-7_07 41 -20 -20

3 07 41 -20 -20

6_07 41 -20 -20

1 .07 41 -20 -20

2-7 07.3 37 -20 -8

1072 60 -20 -13

4 07 41 -20 -20

5 07 41 -20 -20
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Sub-Domain Azimuth Plunge Rotation
2-7. 072 15 -20 -8
1021 42 -20 -20
10211 42 -20 -20
1022 44 -20 -20
1023 55 -20 -20
1024 63 -20 -20
1025 45 -20 -20
1026 44 -20 -20
1027 46 -20 -20
10238 43 -20 -20
1029 52 -20 -20
1.02_10 52 -20 -20
TABLE 14-6 INTERPOLATION PARAMETERS — JULY 2020 DOMAINS
Run Minimum Drillholes Minimum Points Maximum Points Radius Factor
1 1 2 5 0.05/0.07
2 3 6 30 0.67
3 2 4 30 1
4 1 1 30 15
5 1 1 30 2
6 1 1 30 20
14.1.11. BLOCK MODEL VALIDATION

Upon completion of the grade interpolation the block model was checked visually as well as
statistically. Review of the grade distribution in sections considers the block model to
correspond well with the assay results.

Figure 14-6 displays a typical cross section through the interpolated block model and
corresponding samples. Figure 14-7 to Figure 14-9 show swath plots comparing the
composited samples to the grade interpolation within the block model.
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FIGURE 14-6 CROSS SECTION DEPICTING THE TULKUBASH BLOCKMODEL
AND CORRESPONDING SAMPLES

FIGURE 14-7 SWATH PLOT FOR GRADE IN COMPOSITE FILE COMPARING TO
BLock MoDEL (AZ42)
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FIGURE 14-8
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SWATH PLOTS FOR GRADES IN CoMPOSITE FILE COMPARED
To BLock MoDEL (AZ132)
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FIGURE 14-9
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14.1.12. MINERAL RESOURCE CLASSIFICATION

Mineral Resource classification was undertaken manually, section by section. No Measured
Mineral Resource has been declared with the current Mineral Resources being within the
Indicated and Inferred categories.

The Mineral Resource classification for the Tulkubash deposit considers the following criteria:
e Variography results;
e Grade and thickness variability and/or continuity; and
e Confirmation of grade at surface (trench and road sampling).

Indicated Mineral Resources have been constrained to the area covered by drilling on the
40 m grid spacing. Inferred Mineral Resources were constrained to 80 m, along strike and
down-dip, from the furthest drillhole data point.

FIGURE 14-10 INDICATED MINERAL RESOURCE CLASSIFICATION FOR
TULKUBASH DEPOSIT

-

14.1.13. MINERAL RESOURCE TABULATION
The economic parameters considered for the Mineral Resource declaration were obtained
from the Client and include:

e Gold price of USD1,800/tr oz;

e Gold recovery of 72.6%;

e Mining cost of USD1.89/t;

e Operating cost of USD7.24/t; and
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The updated Mineral Resource for Tulkubash is summarised in Table 14-7 at a cut-off grade
of 0.21 g/t. The definitions of Mineral Resources as outlined within the Australian Code for
Reporting of Exploration Results, Mineral Resources and Ore Reserves (JORC code (2012))
were adopted in order to classify the Resources. Classification of the Mineral Resource
considered the following aspects:

e Variography results indicate a 40 m distance along strike for Indicated
resources;

e Grade and thickness continuity and variability;

e Confirmation of grade at surface; and

¢ A maximum length along strike and down dip of 80 m from the last drillhole;

The effective date of the updated Mineral Resource is 07 November 2020.

TABLE 14-7 TULKUBASH MINERAL RESOURCE STATEMENT (EFFECTIVE
7 NovEMBER 2020)

Classification Quantity Grade Au Contained Metal Au
(Mt) (a/t) (koz)
Measured - - -
Indicated 28,505 0.86 789
Inferred 21,412 0.56 388
Notes:
1. Numbers are rounded in accordance with disclosure guidelines and may not sum accurately;
2. The Mineral Resource has been estimated using 5.0 m x 5.0 m x 5.0 m (x, y, z) blocks;
3. The estimate was constrained to the mineralised zone using wireframe solid models;
4.  The wireframes were sub-domained to isolate the strongly mineralised main zone from the gold mineralisation in the main structural

corridor;
5. Grade estimates were based on 1.5 m composited assay data; and

6.  The Mineral Resource estimate has been reported to 0.21 g/t cut-off grade.

Chaarat is not aware of any environmental, permitting, legal, title, taxation, socio-economic,
marketing, or political factors that could materially affect the Mineral Resource.
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15. ORE RESERVE ESTIMATES

The Ore Reserves for the Tulkubash Gold Project have been updated according to the code
prescribed by the Australasian Code for Reporting of Exploration Results, Mineral Resources
and Ore Reserves (‘the JORC Code'), 2012. The Ore Reserves have been estimated by
considering only the Measured and Indicated Mineral Resources that can be exploited
economically. The Ore Reserve estimate has been based on the latest geological block model,
which included processing recovery data in each of the 5 m by 5 m by 5 m blocks that informed
the pit optimisation and subsequent final open pit design.

The 2020 End-of-Year (EQY) Ore Reserves stated in this section, supersede the 2018 EQY
Ore Reserves which served as the basis for the 2019 Feasibility Study (FS) update. The 2020
EOY Ore Reserve is based on a revised Resource model which incorporates the results of
exploration drilling up to the end of 2020, a new geological interpretation, and technical and
economic parameters established in the 2019 BFS or modifications based on subsequent
work.

The Ore Reserve estimate has considered hydrogeology, geotechnical criteria and various
other modifying factors which are described at an acceptable level of accuracy in the Mine
Design Section (Section 16). Only Measured and Indicated Mineral Resources were used to
generated Ore Reserves. Inferred Mineral Resources were treated as waste. The mine
production schedule in Section 16 is based upon the Ore Reserve presented here.

An economic assessment of the Ore Reserve was conducted prior to declaring the Ore
Reserve statement.

The 2020 EOY Ore Reserve estimate is stated in Table 15-1, which reports a contained gold
content of 571 koz, all of which have been categorised as Probable.

TABLE 15-1 TULKUBASH ORE RESERVES AS AT 2020 EOY
Quantity Grade Content Content
Category (M) ) (kg) (koz)
Proven - - - N
Probable 20.9 0.85 17,760 571
Total 20.9 0.85 17,760 571

Source:

Chaarat, 2021

Notes:

1.  This statement of Ore Reserves has been prepared by Mr Peter C Carter, an independent consulting mining engineer, based on a
review of work performed by Chaarat Gold technical staff;

2. Mr Carter is a member of the Association of Professional Engineers and Geoscientists of British Columbia and is qualified as a
Competent Person under the JORC Code, 2012;

3. The Ore Reserve has been reported in accordance with the classification criteria of the JORC Code, 2012 and is 100% attributable to
Chaarat;

Any apparent computational errors are due to rounding and are not considered significant;

Ore Reserves are reported with appropriate modifying factors of mining dilution (8%) and mining recovery (97.5%);
Ore Reserves are reported at the head grade delivered to the leach pad;

The Ore Reserves are stated at a price of USD1,450/tr oz as at 2020 EQY;

Although stated separately, the Mineral Resources are inclusive of Ore Reserves;

© © N o 0 &

No Inferred Mineral Resources have been included in the Ore Reserve estimate;

10. Quantities are reported in metric tonnes; grades are reported in grams per metric tonne = ppm (parts per million);
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11. The input studies are to the prescribed level of accuracy; and

12. The Ore Reserve estimates contained herein may be subject to legal, political, environmental or other risks that could materially affect

the potential development of such Ore Reserves.

Table 15-2 shows a re-statement of the Ore Reserve. Approximately 95% of the contained

gold is associated with the MZ Pit area.

CHAARAT

TABLE 15-2 TULKUBASH ORE RESERVES AS AT 2020 EOY
Ore Waste Tota_l SR
zone Quantity Au Cc();r?tlgnt Rec%l\J/ery Qu(m;lty Qu(m;lty (t:t)
(Mt) (/) (02) )
Main Zone 194 0.86 537,815 73% 50.3 69.8 2.59
Mid Zone 1.4 0.72 33,324 7% 3.7 5.1 2.54
East Zone - - - 0% - - -
Total 20.9 0.85 571,139 73% 54.1 74.9 2.59
Source: Chaarat, 2021

Table 15-3 provides a comparison of the 2020 EQY Ore Reserve to the previously reported
2018 EOY Ore Reserve. This Shows that the 2020 EOY Ore Reserves represent a 6%
decrease in ore tonnage and an 8% decrease in grade compared to the 2018 EOY Ore
Reserves. Overall, these changes result in a 13% decrease in contained ounces of gold.

The Inferred Resources within the pit limits, which are currently treated as waste, offer the
potential to increase ore tonnage and contained ounces, along with decreasing the Strip Ratio
(t:t) in the order of 5% to 10%.

TABLE 15-3 COMPARISION OF TULKUBASH ORE RESERVES AS AT 2018
EOY aAnD 2020 EOQOY
Parameter Units 2018 EOY 2020 EOY Variance
Ore Mt 22.2 20.9 -6%
Grade (Au) glt 0.92 0.85 -7%
Metal (Au) koz 658 571 -13%
Waste Mt 58.6 54.1 -8%
Total Mt 80.8 74.9 -71%
Strip Ratio tit 2.64 2.59 -2%
Recovery % 68.9 73.6 7%
Recovered Au koz 453 419 -7%
Source: Chaarat, 2021
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16. MINING METHODS

16.1. HYDROGEOLOGY

The hydrogeology for the open pit designs have been informed by field investigations
conducted by SRK Consulting and Tetra-Tech Engineering in 2010 and 2014 respectively.
This data was subsequently used to generate a finite-element groundwater model developed
by Wardell Armstrong International (WAI) in 2017.

Measurements were taken from borehole KP103 in the Main Zone (MZ) at depths correlating
to an elevation of around 2,500 masl. The information showed that the discharge ranged
between 4 m®/hr and 6 m®hr (or 1.0 /s and 1.5 #/s). Hydraulic conductivity and transmissivity
were between 1.0 m/d and 3.0 m/d, and 6 m?/d and 13 m?/d, respectively.

A groundwater model used field data to simulate the seasonal rise and fall of the water table
over a five-year period. It indicates static groundwater levels during winter, rapid recharge in
spring from snow melt, and a slow decline over the summer and autumn. This suggests that
groundwater levels are largely a function of local recharge infiltrating rapidly through fractures
connected to surface. Pre-mining water levels were modelled at between 2,340 masl and
2,500 masl.

16.2. GEOTECHNICAL ASPECTS

Kyrgyzstan is a seismically active region. Studies have been conducted to establish the
technical parameters which appropriately reflect seismic conditions at the site. The primary
criteria is Peak Ground Acceleration (PGA) which was determined to be 0.157 G’s based on
a 10% probability in a 50-year return period.

The Peak Ground Accelerations (PGA) for a 10% probability of exceeding these
measurements were calculated for 5, 8, 10, 12, 15 and 50 years as shown in Table 16-1 for
rock and soil.

TABLE 16-1 MEDIAN AND MEAN PGA WITH 10% PROBABILITY OF
EXCEEDANCE DURING TIME INTERVAL

Material/Time Peak Ground Acceleration (PGA) G

5 Years 8 Years 10 Years 12 Years 15 Years 50 Years

Rock Median 0.0426 0.0553 0.0624 0.0687 0.0770 0.138
Mean 0.0492 0.0631 0.0709 0.0778 0.0872 0.157
Soil Median 0.0703 0.0904 0.100 0.109 0.121 0.200
Mean 0.0718 0.0916 0.102 0.112 0.125 0.217
Source: Chaarat, 2020
Note: 10% Probability of exceedance based on time period.

The multiple interacting joint sets form a highly blocky rock mass and as would be expected,
kinematic analysis identifies planar, wedge and toppling type structural failures as a risk to
open pit mining in the MZ. Excavated bench faces are likely to unravel where relatively small
blocky formations prevail, while this is less likely in the case of large block along the entire
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joint length. It is therefore important that careful blasting techniques be adopted for the final
benches and that appropriate scaling is practised to maintain the integrity of a bench’s rock
mass to minimise risk.

Limit equilibrium stability analyses was used to examine the overall slope stability of the pit
design. A minimum factor of safety (FoS) of 1.2 was targeted for the inter-ramp angles (IRA),
and 1.3 for the overall pit slopes (Figure 16-1).

FIGURE 16-1 PIT WALL TERMINOLOGY

Bench
" Width

TR

A
|

’ 4-21 --Bench Face Angle
B
- Inter-Ramp Face Angle

Bench
Height

Crest
[RTRTT

BENCH DETAIL

t

Benches

-"'l.w_, ~Inter Ramp Angle
[ (bench-toe to-toe)

,_ - Overall Angle
] (wall crest-to-toe)

Floor /"

Source:  Chaarat, 2020

The above work showed that in all instances the FoS remains above 1.3. However, a decrease
in the FoS was indicated with increasing hydro-geological influence. Horizontal drains and/or
vertical pumping, depending on the weather conditions, may be required to reduce in-situ
water pressures due to increased water levels. This option should be carefully assessed
during the early stages of mining while ramping up to steady state operations. This work also
allowed geotechnical design parameters to be developed for each sector of the MZ, and these
parameters were also used for the relatively shallow open pit designs North-East of the MZ in
the Satellite Zone (SZ2).

The following associated overall slope geometry was recommended by WAI:

e Berm width: 5.5 m;

e Bench height: 15 m;

¢ Bench face angle: 66° and 75°;

e Inter-ramp angle: 51° and 58°; and
e Geotechnical berm: 9.5 m.
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The bench face angles in the final designs vary between 60° and 75°, with 8 m berm widths to
comply with local regulations and to allow mechanised cleaning. The inter-ramp angles (IRA)
of around 51° and 58° for the various design sectors (i.e., Sectors 1 to 4), were flattened
slightly to accommodate bench width and aligned with the WAI bench geometry
recommendations. The IRA for the fault zone was reduced to 45° (Figure 16-2). It is noted that
design sectors 5 to 7 were not used in the open pit design since the revised 2020 design did
not extend beyond Sector 4.

FIGURE 16-2 PIT OPTIMISATION INTER-RAMP ANGLE AREA
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Source: Chaarat, 2020

In the previous pit design study done in 2019, a numerical modelling approach was undertaken
using appropriate modelling software (RS2 Rocscience Inc) to test the appropriateness of the
slope angles previously designed for the MZ Pit where the final highwall reached a height of
370 m. The software uses finite element analysis by increasing gravity field stress loading until
the slope becomes unstable and/or decreasing the shear strength of the materials, until the
slope becomes unstable. It takes account of the rock mass properties, the groundwater line,
seismic acceleration and the highest anticipated pit wall.

In the revised 2020 pit design it was noted that the final highwall reaches a height of 375 m, a
moderate highwall height increase of approximately 1.4%. This increase is not considered
significant when compared to the earlier 2019 design and it is considered acceptable that the
results of the earlier 2019 slope stability analysis are applied to the revised 2020 design.

Figure 16-3 presents the earlier 2019 results of this modelling.
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FIGURE 16-3 RESULTING GROUND DISPLACEMENT

Source: RS2 Software

Figure 16-3 shows the earlier (2019) analysis and refers to a critical Shear Strength Reduction
Factor (SRF) of 1.4 which is essentially the FoS of the slope. The results of this modelling
confirm that the designed slope geometry will be stable for the MZ Pit. The SRF of 1.4 is larger
than the threshold limit of 1.3 as suggested by Stacey (2002).

Unconfined compressive strength (£ 10Mpa) and Hoek-Brown material constant (+ 0.3) where
used as variables for a probabilistic analysis.

The results of the earlier 2019 analysis are presented in Figure 16-4, which indicates that the
probability of a FoS of less than or 1.4 would be around 0.7%, which means that the designed
MZ Pit with its adopted geometry, is likely to remain stable.
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FIGURE 16-4
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RESULT OF PROBABILISTIC ANALYSIS, SRF=1.4 AND
PROBABILITY OF SRF<=1.4: 0.69%

Mean Crivical SRF: 1.4

Source: RS2 Software

Nevertheless, the following inherent risks remain, and if not addressed with appropriate
mitigating controls could result in unplanned high-risk events:

Planner, Wedge or Toppling failure;

Ground water seepage;

Friable ground / loose material on crest or slope face;
Water ponding on slope crest

Blast damaged rock (back-break and undercutting);
Excessive bench heights; and

Incorrect bench slope angles.

The following mitigating measures are recommended:

Implement effective ground control by leveraging off and carefully managing
the four basic disciplines in an open pit mine; geology, planning, geotechnical
and production;

Drilling of horizontal drain holes where necessary to reduce highwall pore
water pressure and enhance slope stability;

Implementing a proper water management system that also controls water
run-off;

Smooth blasting techniques to minimise blast damage to final walls;

Regular inspection of highwall, scaling and clean up of benches and slope
faces to reduce the rockfall hazard; and
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e Ongoing monitoring and geotechnical mapping to detect the slope instability,
deformation, and structures which could lead to failure.

16.3. MINE PLANNING, DESIGN, SEQUENCING AND
SCHEDULING

Mine planning was based on the 7 November, 2020 Mineral Resource model. The model used
a parent block size of 5m x 5 m x 5 m and sub-blocks as small as 1 m x 1 m x 1 m to model
mineralised structures in detail for a more accurate Mineral Resource estimate.

This block model was re-blocked to the parent block size of 5 m by 5 m by 5 m for the pit
optimisation and subsequent final open pit design, sequencing and scheduling. By weight
averaging the component blocks and sub-blocks into a consistent block size, the approach of
excavating in 5 m lifts is more appropriately simulated. This also facilitates mining selectivity
and a lower mining dilution which will be possible through better grade control practices on
the 5 m loading benches.

The mine design was guided by the results of a pit optimisation exercise. Suitable software
which uses a Lerchs-Grossman an algorithm to generate a series of nested pit shells, was
used to identify an optimal pit and a starting location for each open pit (i.e., the lowest cost,
near-surface ore). The algorithm calculates the economic value of each block in the model
based on a series of technical and economic parameters (Table 16-2).

TABLE 16-2 PIT OPTIMISATION ECONOMIC AND TECHNICAL PARAMETER

Parameter Unit Amount Comments

Economic Parameters/Price

Metal Price - Gold USD/tr oz 1,450 See Section 19
Metal Price - Silver USD/tr oz 17.50 See Section 19
Transport and Refining USD/tr oz 9.82 See Section 19
Cost
Royalty % 12% See Section 22
Discount Rate % 5% See Section 22
Processing
Production Rate tpa 4,927,500 Notes 1 and 2.
Plant Recovery - Gold % 73.6% over the LoM Defined in ge(z:\(l)gtiga;l)block model 4
Plant Recovery - Silver % 63.4% See Section 13 and Note 3
Processing Cost USD/t ore 4.23 See Section 21
Stacking Cost USD/t ore 0.59 See Section 21
Owner's Cost USDIt ore 0.29 See Section 21
G&A Cost USD/t ore 1.27 Updated figure from Chaarat
Mining Cost
Extra Ore Mining USD/t ore 0.72 Extra cost froTuZ}/g:lgurLand additional
Pit Geometry
Inter-Ramp Angle ° Variable by location See Section 16.2
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Parameter Unit Amount Comments
. 20m pit design .
Bench Height m 5m production fliches See Section 16.2
Density
Average t/m3 2.64 Defined in geological block model
Ore t/m? Variable from 2.10 to 3.18 Defined in geological block model

Source: Chaarat, 2021
Notes:

1. The in-situ density is obtained from the block model and varies between 2.10 t/m® and 3.18 t/m?, depending on the rock type and oxidation
state. The average density is approximately 2.64 t/m3.

2. Gold and Silver recovery both based on results of metallurgical test work. Au recovery was estimated geostatistically while Ag recovery was
the average from the 2018 test programme.

The selected final pit shell encompasses the set of blocks which have the highest relative net
present value over the LoM given the constraints applied. Graph 16-1 highlights Pit No. 10 as
the preferred final pit upon which the final open pit design has been based.

GRAPH 16-1 PIT OPTIMISATION RESULTS
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The pit optimisation shell results presented in Graph 16-1 is used as the basis for the pit design
process with which the pit design criteria, together with the adjustments for dilution and mining
losses enable the ore reserve to be declared. The final pit designs are illustrated in
Figure 16-5.
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FIGURE 16-5 DESIGNED PITsS

Source: Chaarat, 2021

The Tulkubash 2020 EOQY open pit design is composed of three separate pits arranged along
the strike of the orebody over 2 km. The pits are situated in steep, mountainous terrain at
elevations of 2,300 masl to 2,800 masl. The deposit is divided up into two zones, the Main
Zone and the Mid Zone. The following provides a brief description of the pits in each zone:

The Main Zone Pit is situated at the southwestern end of the mining area. It is the single largest
pit accounting for over 90% of the reserve by both tonnage and contained gold. The Main
Zone Pit hosts a reserve of 19.4 Mt ore grading 0.86 g/t Au, containing 538 Koz Au. Associated
with the ore is 50.4 Mt of waste resulting in a strip ratio of 2.6:1 (t:t).

The Main Zone Pit is approximately 1.3 km in length. The width of the pit varies from 530 m at
the south end and 370 m in the central portion before narrowing to 130 m at the northeast
end. The crest of the final pit lies at an elevation of 2,740 masl| while the elevation of the final
pit bottom is 2,365 masl resulting in a maximum vertical extent of 375 m at the south end.
Overall, the final highwall ranges between 250 m to 300 m in height.

The Main Zone Pit exhibits a single pit bottom at the south end of the pit and two other
lenticular bottom benches arranged along strike as the pit moves to the northeast. Most of the
benches in the pit intersect surface contours except for the bottom 40 m to 50 m. The Main
Zone Pit design can be seen in Figure 16-5.

The Mid Zone Pit design is composed of two separate small open pits. These pits are arranged
along strike length about 150 m northeast of the Main Zone Pit. The Mid Zone accounts for
approximately 7% of the reserve by tonnage and 6% of the contained gold. The Mid Zone Pits
host a reserve of 1.4 Mt ore grading 0.72 g/t Au, containing 33 Koz Au. Associated with the
ore is 3.7 Mt of waste resulting in a strip ratio of 2.6:1 (t:t).

The first Mid Zone pit is roughly circular with a diameter of about 150 m and a depth of 120 m.
The second Mid Zone pit, located immediately to the northeast is bigger, being about 350 m
in length, 150 m wide, and 150 m deep. Although small and lower grade than the Main Zone,
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the Mid Zone Pits offer the highest metallurgical recovery in the reserve, over 76%. The Mid
Zone Pit designs can be seen in Figure 16-6.

FIGURE 16-6 MID ZONE PIT DESIGNS

Source: Chaarat, 2021

16.3.1. MINE DEVELOPMENT

The deposit will be developed and mined using conventional hard rock open pit mining
techniques. Mine development will entail establishing large enough working areas in the open
pit to enable safe and efficient mining operations at production rates that are high enough to
support a steady state supply of ore for processing.

All vegetation and organic material will be cleared and deposited in designated stockpiles (SP)
to be used in the future for rehabilitation and mine closure. Topsoil will similarly be stripped
and stockpiled separately and will be used to rehabilitate the area once mining is finished.

The existing roads can be used to move equipment up the hillside from where additional new
roads will be constructed to access the top benches of the pit. These roads will be widened
where necessary to accommodate the mining equipment. Once access to the initial bench
elevation is established, dozers will level a large enough area to allow blasthole drilling. This
initial platform will then be drilled and blasted, dozed down, and the process repeated until a
bench wide enough (15 m) to accommodate single-side truck loading is established. Steady
state production benches will be at least 25 m wide. The drilling and blasting of 5 m benches
will commence and waste rock will be used to widen haul roads pioneered to the waste
dumping areas.

Once the initial working areas are sufficiently developed to support steady state production,
mine development work will progress along strike. It is in this manner that the open pits will be
developed along strike across the hillside with access development, bench development, and
steady state mining following each other in a continuous sequence.
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Haul roads connecting the open pit area to the Sandalash River Bridge and the waste dump
will be constructed during pre-production. The cost of these roads has been designated as
part of the project capital expenditure.

Table 16-3 shows the LoM mine production schedule. The mining plan calls for 4.6 years of
production mining preceded by 13 months of pre-production stripping, a total of 68 months.
Total mined tonnage over the LoM, including pre-stripping, is 74.9 Mt with an average mining
rate of 13.0 Mtpa or about 37,000 tpd. The mining rate peaks in 2025 at 18.5 Mtpa or about

53,000 tpd.
During the 13-month pre-production period, 7.4 Mt of material is mined including 600 kt of ore.

409 Kt of this ore is sent to the HLF, including the material for the overliner. The remaining
approximately 185 Mt of ore is stockpiled for processing later in the LoM.

TABLE 16-3 SUMMARY OF LOM PRODUCTION SCHEDULE
Description Units vear Total
2022 2023 2024 2025 2026 2027 2028
Mining
Ore Mined kt 38 1,560 3,933 4,469 5,371 4,844 644 20,859
Au Grade glt 0.5 0.91 0.70 1.04 0.67 0.97 0.94 0.85
Ag Grade gt 0.52 1.00 0.99 1.40 1.32 1.39 1.14 1.26
Waste Mined kt 658 11,307 14,292 14,060 10,653 2,860 217 54,048
Total Rock Mined kt 696 12,868 18,225 18,529 16,024 7,704 861 74,907
Strip Ratio tit 17.33 7.25 3.63 3.15 1.98 0.59 0.34 2.59
Processing
Process Feed kt 1,138 3,893 4,920 4,920 4,920 1,068 20,859
Grade glt 111 0.71 0.98 0.69 0.96 0.73 0.85
Contained Metal | koz 41 88 154 110 153 25 571
! Recovery % 75.80% 75.90% 74.40% 74.20% 71.20% 68.50% 73.60%
Recovered Metal|  koz 31 67 115 82 109 17 420
Grade glt 0.99 1.00 1.36 1.31 1.39 1.26 1.26
Contained Metal | koz 36 125 215 207 220 43 846
Recovery % 63.40% | 63.40% | 63.40% & 63.40% | 63.40% | 63.40% | 63.40%
Recovered Metal|  koz 23 79 136 131 139 27 536

Source: Chaarat, 2021

The ore process rate at full production is 4.9 Mtpa. In years where mining exceeds this figure,
ore is stockpiled. In years where ore mined is less than the process rate, ore is reclaimed from
the stockpile. Stockpiling and reclaiming ore allow the schedule to manage annual variations
in ore and waste mining from the open pits.

Figure 16-7 to Figure 16-13 illustrate how mining progresses over the LoM.
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FIGURE 16-7 SCHEMATIC 3D VIEW OF YEAR END OF 2022 (YEAR 1)
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Source: Chaarat, 2020

FIGURE 16-8 SCHEMATIC 3D VIEW OF YEAR END OF 2023 (YEAR 2)
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Source: Chaarat, 2020
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FIGuRE 16-9 SCHEMATIC 3D VIEW OF YEAR END OF 2024 (YEAR 3)

EOY 2024
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Source: Chaarat, 2020

FIGURE 16-10 SCHEMATIC 3D VIEW OF YEAR END OF 2025 (YEAR 4)

EOY 2025

MINED MATERIAL

WASTE DUMP

Source: Chaarat, 2020
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FIGURE 16-11 ScHEMATIC 3D VIEwW OF YEAR END OF 2026 (YEAR 5)

EOY 2026

MINED MATERIAL
WASTE DUMP

Source: Chaarat, 2020

FIGURE 16-12 ScHEMATIC 3D VIEW OF YEAR END OF 2027 (YEAR 6)

EOY 2027

MINED MATERIAL

WASTE DUMP

Source: Chaarat, 2020
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FIGURE 16-13 ScHEMATIC 3D VIEW OF YEAR END OF 2028 (YEAR 7)

EOY 2028

MINED MATERIAL
WASTE DUMP

Source: Chaarat, 2020

16.3.2. WASTE MINING AND WASTE Rock DumpP

An average of 2.59 tonnes of waste will be removed and stored on a waste dump for every
tonne of ore mined over the life of mine. The strip ratio during pre-production is 11.3:1 as an
average. The maximum strip ratio is 17.3:1 in 2022, during the first 5 months of pre-stripping

Graph 16-2 illustrates the LoM production schedule aligned with the strip ratio.

GRAPH 16-2 LoM PRODUCTION SCHEDULE AND STRIP RATIO
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Source: Chaarat, 2021

Waste rock will be stored on a Waste Rock Dump (WRD) in the adjacent Irisay Valley west-
southwest of the mine area and used to backfill a portion of the mined-out pits. Table 16-4
shows the waste dumping schedule for the LoM and Figure 16-14 shows the waste dumps in
their final configuration.
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WASTE TONNAGE SCHEDULE BY YEAR AND LEVEL

Unit

2027

2028

Capacity

Remaining

Waste Dump Phase 1

Waste Dump Phase 2

Main Pit In-pit Dump

Satellite Pit In-pit Dump

Total Waste Dumped

LCM
Level (masl)
LCM
Level (masl)
LCM
Level (masl)
LCM
Level (masl)

LCM

7,522,322 4,721,175

7,522,322 7,400,127

1,186,713
2,470

318,428
2,740
1,505,141

62,036
2,475

52,252
2,740
114,289

42,860,908

5,129,407

3,679,471

642,620

52,312,406

23,421,291

172,767

271,940

23,865,998
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FIGURE 16-14 FINAL WASTE DuMP CONFIGURATION

Irisai Waste Dump

Mid Zone Backfill

Main Zone Backfill

Source: Chaarat, 2020

The WRD will be built from the bottom up, in roughly 50 m benches. Dumping will occur on
more than one bench at a time, separated by sufficient room for safe operations, and snow
will not be dumped with waste rock. Graph 16-3 shows the waste tonnage by the location and
the level of waste dump.

GRAPH 16-3 WASTE TONNAGE BY LOCATION AND LEVEL
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Source:  Chaarat, 2021

The waste rock will be dumped at angle of repose. Wide flat structures will be maintained on
the WRD so the overall angle does not exceed 22°. Surface drainage will be intercepted up
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canyon and maintained in drainage ditches above the WRD surface. A settling pond located
below the WRD will collect surface run-off and seepage.

Waste dumps will be constructed with berms of a minimum height equal to half the height of
the tire of the trucks dumping there. Dumps will be manned with a dozer to ensure that berms
are maintained properly. Dump platforms will be sloped upwards slightly within 3 m of the
berm. No dumping will be permitted over an open edge. If the berm is absent, trucks will stop
short of the edge and dump on top.

Graph 16-4 illustrates the WRD schedule during the LoM.

GRAPH 16-4 WASTE DUMP SCHEDULE
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Source: Chaarat, 2021

Dumps will be monitored for settlement. Areas subject to excessive settlement will be closed
and given appropriate danger signage until monitoring determines it is safe to work there.
Trucks will approach the berm from left to right so the drivers can see if the edge is cracking.
No equipment shall be parked in the “caving prism”, the area subject to sloughing near the
crest of the dump.

In-pit dumping occurs from 2026 - 2028. Backfilling the pits represents good industry practice
and reduces costs.

16.3.3. ORE MINING AND ORE STOCKPILE

The average metal grades in the 20.9 Mt of ore mined over the LoM are 0.85 g/t for gold and
1.26 g/t for silver (Graph 16-5).
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GRAPH 16-5 ROM ORE MINED AND GRADES
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Source: Chaarat, 2021

This provides for contained metal of 571.1 koz of gold and 845.7 koz of silver respectively
(Graph 16-6).

GRAPH 16-6 ROM CONTENT AND GRADES
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Source: Chaarat, 2021

A portion of the initial 600kt ore generated is used as overliner for the heap leach pad.
Overliner is the material used to bury the distribution piping on top of the liner, which is the
material that the ore is dumped on.

The rate of mining increases steadily once production starts. In the last four months of 2023
approximately 730kt of ore are mined. Ramp-up of ore mining and processing continues until
mid-2024. At steady-state, annual ore production is 13.5 ktd or 4.92 Mtpa.

Table 16-5 shows the details of ore tonnage and grade mined over the LoM.

Document No.: LP1521-RPT-0001
Rev 3
May 2021 196



CHAARAT

LogiProc
TABLE 16-5 LoM ORE MINING PRODUCTION SCHEDULE
Year
Description units 2022 2023 2024 2025 2026 2027 2028 Total
Mining
Ore Mined kt 38 1,560 3,933 4,469 5,371 4,844 644 20,859
Au Grade glt 0.5 0.91 0.70 1.04 0.67 0.97 0.94 0.85
Ag Grade g/t 0.52 1.00 0.99 1.40 1.32 1.39 1.14 1.26
Waste Mined kt 658 11,307 14,292 14,060 10,653 2,860 217 54,048
Total Rock Mined kt 696 12,868 = 18,225 = 18529 = 16,024 7,704 861 74,907
Strip Ratio tit 17.33 7.25 3.63 3.15 1.98 0.59 0.34 2.59

Source: Chaarat 2021

A small SP facility (~500 kt) has been allowed for at the site of the current Summer Camp.

The planned 500 kt SP represents about five weeks of processing and is < 1% of all material

to be mined. It is noted that the SP will be fully depleted at the end of the LoM.

Figure 16-15 shows a schematic view of the designed ore stockpile.

FIGURE 16-15

SCHEMATIC VIEW OF DESIGNED STOCKPILE

Waste Dump

i

Source:  Chaarat, 2021

16.4.

by the contract mining company (Pamir Mining, which is 100% owned by Ciftay).

MINE OPERATION

This section summarises the open pit mining operation and the type of equipment to be used

Document No.: LP1521-RPT-0001

Rev 3
May 2021

197



_—

CHAARAT

16.4.1. WORKING ARRANGEMENTS

The open pit mining operation will operate continuously for 350 days per year, with ten days
lost due to bad weather or supply-related issues. The mining crews will work 12-hour shifts on
a 15-day rotation (15 days on, and 15 days off), rotating cycle to facilitate a continuous
operation.

An operating efficiency of 83% is planned with 8.3 hours of productive work per shift or 16.6
hour per day. One hour will be allowed for lunch with a second hour allowed for the shift
change, safety meetings, blasting delays, and other planned delays.

Standard equipment hours used to calculate productivities and costs are 5,390 Gross
Operating Hr (GOH) per year. This operating time includes both productive work and delays.
Theoretical equipment productivities are based on 4,474 Net Operating Hr (NOH) per year.
Table 16-6 shows the mine operating hours.

TABLE 16-6 OPERATING HR FOR THE MINING OPERATION
Description Hr Per Year Comment
Scheduled Working Hr 8760 350 days per year
Equipment Down Hr 1,260
85% mechanical availability
Equipment Available Hr 7,140
Idle 350 One Hr per Day
Lunch 700 One Hr per Shift
Shift Change 700 One Hr per Shift
Gross Operating Hr (GOH) 5,390 75% Utilisation
Delay Hr 916
83% Efficiency
Net Operating Hr (NOH) 4,474

Source: Chaarat, 2021

16.4.2. DRILLING AND BLASTING

All of the material to be mined from the open pits will require blasting prior to loading. Surface
crawler-type drill rigs (i.e. Atlas Copco T35 or Sandvik D65) will drill 5 m benches at a
penetration rate of 27 m/NOH. The design is for 127 mm blastholes to be drilled with a 10%
subgrade on a 3.5m burden and 4.2 m spacing for the normal production patterns.
Similary,102 mm blastholes will be drilled on a 3.2 m burden and a 3.5 m spacing with an
average subgrade of 5% for controlled blasting of the final wall. The plan includes a provision
of 10% for re-drills. Table 16-7 shows the assumptions behind the drill and blast calculations.

TABLE 16-7 DRILL AND BLAST PLANNING ASSUMPTION
Drilling Design
- Burden Spacing Bench Height Volume Density
Drilling Type m) m) m) (bemihole) (t/md)
Production 3.5 4.2 5.0 73.5 2.64
Wall Control 3.2 35 5.0 56.0 2.64
i Subgrade
Drilling Type Tonnage Bench height 9 BH Depth

(/BH) (m) %) m) (m)
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Drilling Design
Production 194 5.0 10% 05 55
Wall Control 148 5.0 5% 0.25 5.25
s ey | mae PO PR
(BH/GOH) (t/GOH)
Production 27.0 83% 22.4 3.7 719
Wall Control 27.0 83% 224 3.9 575
Blast Design
Blasting Type Hole Diameter Hole Diameter Nominal VoI;Jme Explosive
(in) (mm) (mm) (m3/m)
Production 35 127.0 127.0 0.0127 ANFO and
Wall Control 3.2 102.0 102.0 0.0082 Emulsion
Blasting Type EI)D(ZInosSii;e Explosive Load | Column Height '\\fgltsgﬁael I:I>:(;1V(\:/tdoerr
tm?) (kg/m) (m) (bcm/hole) (kg/bcm)
Production 0.85 10.77 3.3 735 0.48
Wall Control 1.20 9.81 1.3 56.0 0.23

Source:  Chaarat, 2021

Steady state operations will require that approximately between 510,000 m and 590,000 m be
drilled annually to generate approximately between 95,000 and 105,000 blastholes. A
maximum of five drill rigs will be required to achieve these production targets. Details of the
drilling plan is shown in Table 16-8, which indicates that the steady state total consumption of
explosive will be in the order of 3.2 ktpa. The blasting will be accomplished with shock-tubes
(i.e., non-electric detonation) and ANFO. A powder factor of 0.48 kg/bcm will apply for the
usual production patterns while a reduced powder factor of 0.23 kg/bcm will be loaded for
controlled blasting to minimise the impact on final walls.

TABLE 16-8 DRILL AND BLAST PLANNING
Description Unit 2022 2023 2024 2025 2026 2027 2028
Production D-B Summary
Total Mt 0.70 12.87 18.23 18.53 16.02 7.70 0.86
Production Drilling
Tonnage Mt 0.63 11.58 16.41 16.68 14.42 6.93 0.77
. m 19,643 | 361,054 | 511,650 | 520,068 449,603 | 216,071 | 24,008
briling BHs 3,571 65,646 | 93,027 | 94,558 | 81,746 | 39,286 4,365
Hours GOH 877 16,111 22,831 23,207 20,063 9,642 1,071
Calculation 0.5 3.0 4.2 4.3 3.7 1.8 0.8
Units
Required 1.0 3.0 5.0 5.0 4.0 2.0 1.0
Production Blasting
Explosive t 318 2,121 3,004 3,054 2,640 1,269 142
Wall Control D-B Summary
Total Mt 0.70 12.87 18.23 18.53 16.02 7.70 0.86
Wall Control Drilling
Tonnage Mt 0.07 1.29 1.82 1.85 1.60 0.77 0.09
. M 2,734 50,391 | 71,094 | 72,266 | 62,500 | 30,078 3,516
Driling BHs 521 9,598 13,542 13,765 11,905 5,729 670
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Description Unit 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028
Hours GOH 122 | 2249 | 3172 | 3225 | 2,789 | 1342 | 157

) Calculation 0.1 0.4 0.6 0.6 .05 0.2 0.1

Units Required 10 1.0 1.0 1.0 1.0 1.0 1.0

Wall Control D-B Summary
Wall Control Blasting

Explosive t 6 109 154 156 135 65 7
Total Drilling
Tonnage Mt 0.7 12.9 18.2 18.5 16.0 7.7 0.9
. M 22,377 | 411,445 | 582,744 | 592,334 | 512,103 | 246,149 @ 27,524
riling BHs 4,092 75,244 | 106,569 | 108,323 | 93,651 | 45,015 5,035
Hours GOH 999 18,360 | 26,003 | 26,432 | 22,852 | 10,984 1,228
Calculation 0.2 34 4.8 4.9 4.2 2.0 0.9
Units
Required 1 4 5 5 5 3 1
Total Explosive
Explosive T 324 2,230 3,158 3,210 2,775 1,334 149

Source:  Chaarat, 2021

The blastholes will be double-primed with solid, cast PETN boosters. Each booster will be
detonated with a 500 millisecond DTH delay. They will be initiated individually using shock-
tube lead-in line from a safe distance with 17 milliseconds between holes. Provision has been
included in the planning for 5% of all blastholes to be loaded with waterproof emulsion
explosive. Wet blastholes that can be pumped will be lined with 127 mm plastic sleeves and
loaded with ANFO.

16.4.3. LOADING

Digging and loading will occur on 5 m lifts to match the height of the working face to the size
of the equipment and to facilitate digging selectivity when separating ore and waste.

CAT 374 hydraulic excavators (Figure 16-16) with 5.0 m? buckets will load 34.5 t trucks in 2.5
minutes. A fully trucked excavator will load approximately 3.71 Mtpa. Smaller excavators with
hydraulic rock breakers will be used to clean walls and break oversize rock at the face to
maximise excavator loading productivity. CAT 980 front-end loaders or similar units, will be
used to support the primary excavators for truck loading, clean-up, and snow removal.
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FIGURE 16-16 CAT 374 EXCAVATOR LOADING MERCEDES ACTROS 3340
TRUCKS

Source:  Chaarat, 2020

This mix of front-end loaders and excavators facilitates mobility and provides more flexibility

during steady state mining operations. Table 16-9 shows the production calculation for the
primary loading units.

TABLE 16-9 PRODUCTION CALCULATION FOR CAT 374 EXCAVATOR
Shovel: CAT 374F Backhoe
Truck: Mercedes 3340 (30t)
In-situ Swell Loose Bucket Bucket Bucket Capacity
Density Factor Density Size Fill Volume Quantity
(t/m?3) (ICM/BCM) (t/m?3) (m3) (%) (ICM) )
2.64 14 1.89 5.2 88%* 4.6 8.6
Loading Total Load Time per Spot Load Load
Passes Volume Quantity Pass Time Time Time
(No.) (1cm) ® (sec) (sec) (sec) (min)
4.0 18.3 345 30* 30 150 25
Theoretical Productivity Operating Planned Productivity
Vol Quantity Efficiency Number of Vol Quantity
Number of Loads (ICM/NOH) (t/NOH) % Loads (ICMIGOH) | (t/GOH)
24 439 728 83% 19.9 365 688
Planned Production
Volume Quantity
GOH per Year (M ICM/year) (Mt/year)
5,390 1.97 3.71

Source: Chaarat, 2021

* Talpac software associated recommendation

Earlier work has verified the number of excavator and loader units as originally estimated by
Chaarat (Table 16-10). This earlier work used a more conservative 30 second duration per
pass and a higher bucket fill factor of 90%, for this estimate.

Document No.: LP1521-RPT-0001
Rev 3

May 2021 201




CHAARAT

The results confirm that four to five excavator units will be sufficient to achieve the planned
mining schedule, if supported by a single FEL during the mining plan for peak production
during 2024 to 2026.

TABLE 16-10 EXCAVATOR CALCULATION

Description Unit 2022 2023 2024 2025 2026 2027 2027 Total
Production Schedule
Ore Mt 38 1,560 3,933 4,469 5,371 4,844 644 20,859
Waste Mt 358 11,307 14,292 14,060 10,653 2,860 217 54,048
Total Mt 696 12,868 18,225 18,529 16,024 7,704 861 74,907
Excavator Productivity
Gross Operating Hours | GOH/year 5,390 5,390 5,390 5,390 5,390 5,390 5,390 n/a
Excavat‘::t?d”c“o” Mtﬂiifer 371 371 371 371 371 371 371 n/a

Excavator Quantity

Excavator Quantity

(Calculation) Quantity 0.45 3.47 4.92 5.00 4.32 2.08 1.39 n/a
Actual Excavators .

Required Quantity 1 3 5 5 4 2 1 n/a

Total Fleet Capacity Mt 3.71 11.13 18.55 18.55 14.84 7.42 3.71 n/a

Source: Chaarat, 2020

16.4.4. HAULING

Mercedes Actros 3340 dump trucks with a capacity of 34.5 t (Figure 16-17) will be used to
transport all blasted material to the WRD, ore stockpile or the ROM Pad, as the case may be.
The average hauling distance for the ore covers a haul from the open pit to the ROM Pad.

FIGURE 16-17 MERCEDES ACTROS 3340 TRUCKS

Source: Chaarat, 2020

The estimated required truck fleet using Talpac software for the contract mining is shown in
Table 16-11. The GOH and associated fleet size assume average ore hauling and waste
hauling speeds of 23 kph and 19 kph respectively, and load and dump times of two and a half
minutes and one minute respectively.
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TABLE 16-11 TRuUCK FLEET HAULAGE ESTIMATE

Rock Type Unit 2021 2022 2023 2024 2025 2026 2027 2028

Production Schedule

Ore kt - 38 1,560 | 3,933 | 4,469 | 5371 | 4,844 644
Waste kt - 658 11,307 | 14,292 | 14,060 | 10,653 | 2,860 217
Average Hauling Distance
Ore m - 10,515 | 10,186 | 10,466 | 10,198 | 10,105 | 8,677 | 8,903
Waste m - 3,000 | 3,020 | 4,238 | 3,660 | 2,671 | 1,657 | 1,467
Average Cycle Time (Average Speed: 23 kph for Ore and 19 kph for Waste)
Ore hr - 1.0 0.9 1.0 0.9 0.9 0.8 0.8
Waste hr - 0.4 0.4 0.5 0.4 0.3 0.2 0.2
Truck Productivity (Efficiency: 83%)
Ore t/GoH - 29.4 30.3 29.6 30.3 30.6 35.2 344
Waste t/GoH - 76.5 76.1 56.8 64.6 84.4 123.0 134.6
Truck Fleet Number (5,390 GOH per Year)
Ore No. - 0.6 9.5 24.7 27.4 32.6 255 20.9
Waste No. - 3.8 27.6 46.7 404 23.4 4.3 1.8
Total Required Trucks No. 0 5 38 72 68 57 30 23

Source:  Chaarat, 2021

Table 16-11 indicates that the mining operation during steady state will require a maximum
truck haulage fleet of 72 trucks in order to support the production peak forecast during 2024.
Graph 16-7 presents the number of trucks required to support the mining schedule as the
average hauling distances changes for ore and waste over the LoM.

GRAPH 16-7 ESTIMATED TRUCK REQUIREMENT VS. AVERAGE HAULING
DISTANCE
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Source:  Chaarat, 2021

An analysis of the haulage fleet size requirements has demonstrated that the maximum truck
fleet size of 72 could be reduced by optimising some of the turns in the road to enhance the
average speed and by re-considering the current sequencing and scheduling, which has
resulted in a relatively high production demand from a single area during 2024 to 2025.
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16.4.5. HAULAGE RoOAD AND ROM PAD

A typical cross section of a mine haul road is shown in Figure 16-18.

FIGURE 16-18 TypPicAL MINE HAULAGE RoAD CROSS-SECTION
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Source:  Chaarat, 2020

The haul roads will be 15 m wide inclusive of berm, ditches, and carriageway, which will be a
minimum of three times the width of the trucks to permit dual-lane traffic. The preferred dump
trucks are 2.6 m wide and so the carriage way will be at least 7.8 m wide.

In winter, the carriageway is planned to be widened to enhance safety in icy conditions. The
carriageway will be widened by making use of the space designed for ditches. During the
spring and summer, the carriageway will be narrowed to provide ditches to drain water from
the roadway.

A barrier (berm), 1.5 m in height, will be constructed on the outside edge of the road. The berm
will be 1.5 m in height in order to stop or deflect a vehicle from going over the edge. In some
instances, the berm may be smaller but not less than half the height of the tire of the largest
vehicle travelling on the road.

Special purpose, single-lane roads may be used in certain circumstances such as pioneering
initial benches. Such roads will have a total width not less than 10 m but the same size berm
as a dual-lane road. Single-lane roads will have pull-outs to allow equipment to pass and will
only be used under written order by the Mine Manager.

The surface of haul roads will be maintained in a smooth and level condition. The carriageway
will be sloped slightly towards the berm to facilitate drainage. Ditches will be cleaned during
spring and summer to ensure roads drain freely.

Material sloughing from highwalls or berms will be removed, and berms maintained in good
repair. In summer, roads will be watered to suppress dust. In winter, roads will be cleared of
snow and sanded with material (i.e., 5 mm to 25 mm) to provide traction and a safe running
surface.
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Trucks loaded with ore will haul an average of 4.3 km before crossing the Sandalash River
bridge from where they will continue to haul a further 5.6 km to the ROM Pad. The trucks will
then dump directly into the primary crusher feed bin. If the crusher is down or material is not
suitable as immediate feed it will be stockpiled until required. A FEL will be available to
maintain the ROM Pad and the crushed ore truck load-out station and to keep both areas
clean and clear of spillage.

16.4.6. ORE CONTROL (GRADE CONTROL)

The effective identification and separation of ore and waste will be critical to the economic
success of the mine. Grade control in the open pits will involve the sampling of blasthole
cuttings after drilling. These will be assayed for gold, silver, carbon, sulphur, and cyanide
solubility. The cuttings will also be mapped to identify the types of alteration consistent with
ore-type mineralisation.

This information will allow the blastholes to be classified as either ore or waste and blasting
will be managed to minimise the lateral movement of material. Boundaries will be marked on
the muckpiles to delineate ore and waste zones. The location of boundaries will be surveyed
using GPS technology and marked with wooden stakes tagged with fluorescent ribbon.

A map of the working benches, working faces, zones of ore and waste, and the plan for
digging, will be provided to the mining crews on a daily basis. The ore and waste will then be
excavated according to the daily and weekly mine plan. The excavator operators will use horn
signals to alert the truck drivers as to the type of material that they are to transport.

16.4.7. DRAINAGE AND WATER MANAGEMENT

General inflows of groundwater will be routed to in-pit sumps for onward pumping via pipelines,
to a holding pond from where the water can either be used for dust suppression or discharged.
The dewatering arrangements are planned to be sufficiently mobile to be able to address
dewatering wherever necessary. More specifically, any in-pit water prior to 2022, will be
diverted to the southeast side of the MZ Pit and transported via a catch ditch below the mining
operations. After 2022, the pit becomes closed to topography, and any water collected in the
pits after 2022 will be diverted to a sump and pumped to the collection ditch below the mine.
The collection ditch will deliver the mine water to a settling pond located at the base of the
WRD, southwest of the MZ Pit.

It is possible that drain holes may be needed to manage groundwater pressures, however this
is deemed to not be likely given the arid conditions and lack of evidence of aggressive
groundwater conditions during exploration drilling. A hydrogeology study has been planned
during 2021 which will quantify any further drainage hole requirements necessary to
depressurise pit walls.

16.4.8. MAINTENANCE

Mine Operations will conduct maintenance on the mining equipment fleet so that sufficient
equipment hours are available to meet safety standards and production requirements on an
ongoing basis. Average equipment availability over the LoM is planned to be 85%.

Preventative maintenance will be conducted on a regular basis. This will include the changing
of oils and filters at intervals recommended by the manufacturer. Fuelling will be done in the
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open pit at lunch time or shift change. Operators and service personnel will inspect equipment
each shift to identify potential problems before a breakdown occurs.

Components will be changed out based on the hourly life-cycle parts schedule for each type
of equipment. An adequate stock of spare parts will be maintained on site. Suppliers will be
encouraged to stock parts on site on consignment to ensure availability and reduce inventory
costs. Some spare parts will be stored in the workshop, however, most spares inventory will
be stored in containers near the workshop.

The maintenance focus will be to prevent breakdowns by fixing problems before they impact
safety or production. Repairs will be performed on an as-needed basis. Major overhauls will
initially be performed at site, however, as the fleet ages and overhauls become more frequent,
this work may be performed at off-site supplier facilities.

A temporary maintenance workshop will be installed near the Sandalash River Bridge at the
start of mining. The permanent maintenance workshop will comprise a building on a
25 m x 30 m concrete floor.

The building will have 6 m of headroom inside and will be equipped with a 10 t overhead crane.
Four overhead doors will provide access to 12 service bays. The building will also house a
machine shop and a tool crib. Lubricants will be stored next to services bays in concrete
containment.

Two associated structures will house a vehicle wash bay and a welding shop. Both buildings
will have concrete floors. The wash bay will be equipped with a hot water boiler and pressure
washer. Dirty water will be drained to an oil-water separator. Contaminated waste will be
disposed of appropriately. Waste water will be recycled or disposed of through the waste water
treatment plant at the camp. The welding shop will permit arc welding to be conducted without
fumes and noise affecting other maintenance workers.

Vehicles parked at the workshop will be parked in a designated gravel parking area equipped
with plug-ins to keep equipment ready to start in cold weather and lighting.

A list of all equipment to be operated in the mine is provided in Table 16-12.

TABLE 16-12 CONTRACT MINING EQUIPMENT LIST OVER LOM

Year 2022 2023 2024 2025 2026 2027 2028
Production
Excavator 1 3 5 5 4 2 1
Loader - 1 - - 1 1 1
Haul Truck 5 38 72 68 57 30 23
Drill 1 4 5 5 5 3 2
Support

Dozer 1 2 3 3 3 3 2
Auxiliary Loader 1 1 1 1 1 1 1
Grader 1 2 2 2 2 2 2
Water Truck 1 2 3 3 3 2 2

Source:  Chaarat, 2021
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CHAARAT

FUEL CONSUMPTION REQUIREMENTS

Table 16-13 contains the assumptions used by Chaarat to estimate the fuel consumption for

the contract mining.

TABLE 16-13 ASSUMPTIONS FOR FUEL CALCULATION
Equipment Item Unit Quantity
Production Drilling t/GOH 719
Production Rate
Wall Control Drilling t/GOH 587
Drills
thr 30
Fuel Consumption
Ut 0.04
Production Rate t/GOH 688
Excavator thr 50
Fuel Consumption
Ut 0.07
Average Speed kph 19 for Waste and 23 for Ore
Load Cycle min 25
Dump Cycle min 1.0
Trucks Availability % 85%
Efficiency % 83%
Payload t 345
Fuel Consumption Uhr 13
Support and Other Provision set to 10 % of total litres % 10%
All Fuel Price usD/t 0.60
* Source: Chaarat
Table 16-14 shows the estimated fuel consumption over the LoM.
TABLE 16-14 EQUIPMENT’S FUEL CONSUMPTION
Description Unit Total 2021 2022 2023 2024 2025 2026 2027 2028
Excavator ke 5,194 - 51 809 1,325 1,347 1,078 539 45
Loader ke 284 - - 143 - - 98 24 20
Truck ke 18,761 - 129 2,600 5,003 4,749 3,926 2,090 265
Drill ke 3,197 - 30 549 778 791 684 329 37
Support and Other }
(10% of Total) ke 2,744 21 410 711 689 579 298 37
Total ke 30,179 - 230 4,510 7,816 7,576 6,365 3,279 403

Source: Chaarat, 2021

For the estimation of fuel quantity and costs over the LoM, fuel consumption estimates of
13 t/hr, 50 {/hr and 30 {/hr have been used for haul trucks, excavators and drills respectively.

16.6.

MINING PERSONNEL

A Mining Contractor will be employed to hire the workforce, train operators, provide mining
equipment, and conduct all of the activities necessary to meet the planned production targets.
The contract will also cater for the housing and feeding of all mining personnel.
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The Owner’s Mining Manager will administer the mining contract and provide mine planning
and other technical services to enable the Mining Contractor to execute the mine plan
effectively and efficiently. These technical services will inter alia include short and long-term
planning, mine design, geology, and grade control.

16.6.1. CONTRACTOR’S PERSONNEL

Itis estimated that the Mining Contractor will employ a maximum of 524 persons, which ranges
from 133 to 524 with an average of 365. They will cover administration, blasting, maintenance,
operations, supervision and training. Technical services, including mine engineering, will fall
under the Owner’s scope of work. Most of these employees will cover the operations where
there will be a peak of truck drivers during 2025 of some 284 truck drivers. The number of
drivers will vary as the truck complement changes to meet the production requirements. Table
16-15 shows the Mining Contractor’'s manpower.

TABLE 16-15 MINING CONTRACTOR'S MANPOWER

Position 2022 2023 2024 2025 2026 2027 2028
Mine Superintendent 1 2 2 2 2 2 1
Mine General Foreman 1 2 2 2 2 2 1
Mine Foreman 2 4 4 4 4 4 4
Mine Planner 1 2 2 2 2 2 1
Surveyor 1 2 2 2 2 2 2 2
Surveyor 2 2 4 4 4 4 4 2
Training Foreman 1 2 2 2 2 2 1
Equipment Trainer 4 8 8 8 8 8 4
Excavator Operator 4 12 20 20 16 8 4
Loader Operator 0 4 0 0 4 4
Drill Operator 4 16 20 20 20 12 8
Drill Helper 4 8 8 8 8 8 4
Haul Truck Driver 22 160 300 284 240 128 96
Dozer Operator 4 8 12 12 12 12 8
Grader Operator 4 8 8 8 8 8 8
Water/Sand Truck Operator 4 8 12 12 12 8 8
Auxiliary Operator 4 4 4 4 4 4 4
Blasting Foreman 2 2 2 2 2 2 2
Blaster 1 2 2 2 2 2 2 2
Blaster 2 2 4 4 4 4 4 2
Blaster Helper 2 4 4 4 4 4 2
Bulk Truck Operator 2 2 2 2 2 2 2
Maintenance General Foreman 1 2 2 2 2 2 1
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Position 2022 2023 2024 2025 2026 2027 2028
Maintenance Foreman 2 4 4 4 4 4 2
Maintenance Planner 2 2 2 2 2 2 2

Mechanic 1 8 16 16 16 16 16 8
Mechanic 2 8 16 16 16 16 16 8
Welder 6 12 12 12 12 12 6
Electrician 2 4 4 4 4 4 2
Fuel/Lube Operator 4 8 8 4
Crane Operator 2 4 4 4 4 4 2
Warehouse Foreman 2 2 2 2 2 2 2
Warehouseman 8 8 8 8 8 8 8
Site Services Foreman 2 2 2 2 2 2 2
Site Services Operator 8 12 12 12 12 12
Labourer 4 8 8 8 8 8
Total 133 368 524 508 464 332 229

Source:  Chaarat, 2021

Senior roles will be filled by a single person who can cover another similar position when that
person is absent or on their off cycle, for example, the Project Manager and the Mine
Superintendent. Positions where the total number of people represent a multiple of two are
generally dayshift only, for example technical positions and blasting. Positions where the total
number of people is a multiple of four are on continuous shift, for example, operators.

As Ciftay will perform a number of contracts on site (mining, camp services, crushed ore haul),
the Project Manager and his staff are not specifically part of the Contract Mining.

A total of 35 persons are involved in training. This allows for seven trainers on each crew to
monitor operation of critical production equipment including trucks, excavators, dozers,
graders, loaders, and drills. These personnel also provide a manpower reserve to replace
employees who are sick or otherwise absent.

16.6.2. OWNER’S PERSONNEL

The owner’s personnel will amount to 22 positions, with about half of these being associated
with grade control activities. The Mining Manager and Chief Engineer will cover for each other
over their off cycles. The geologists, mining engineers, and surveyors will work dayshift only.
The grade control technicians and samplers will work on a continuous shift schedule. Details
of the Owner’s mining manpower is shown in Table 16-16.

TABLE 16-16 OWNER’S MINING MANPOWER

Position Number per Shift Shift Number Total
Mine Manager 1 1 1
Chief Engineer 1 1 1

Mining Engineer 2 1 4*

Geologist 1 1 2*
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Position Number per Shift Shift Number Total
Ore Control Technician 1 2 4*
Sampler 1 2 4*
Surveyor 1 1 2*
Survey Technician 1 1 Al
Clerks 1 1 2*
Total 22

Source: Chaarat, 2021

*Requirement doubled to accommodate thel5 days on and a 15 days off, rotating cycle.

16.7. MINING COST ESTIMATES

Table 16-17 and Table 16-18 presents the estimated owner related mining costs over the pre-
production and steady state periods respectively.

TABLE 16-17 OWNER MINING COST OVER PRE-PRODUCTION

Year
Description Units Total
2022 2023
Pre-strip — Fixed Costs
Months Qty 5 8 13
Labour USD 000’s 290 464 754
Expenses USD 000’s 148 237 385
Total USD 000's 438 701 1,139
Pre-strip - Mining
Ore Mt 0,04 0,56 0,59
Waste Mt 0,66 6,15 6,81
Total Mt 0,70 6,71 7,40
Pre-strip — Assay Costs
Ore Sampled Mt 0,04 0,56 0,59
Waste Sampled % 11% 11% 11%
Waste Sampled Mt 0,07 0,68 0,75
Total Sampled Mt 0,11 1,23 1,34
Rate t/sample 194 194 194
Samples Qty 569 6,350 6,919
Rate sample/d 4 26 532
Cost USD/sample 41,61 41,61 41,61
Total USD 000's 24 264 288
Pre-strip — Total Costs
Total USD 000’s 462 965 1,426
Unit Rate USD/t ore 12,15 1,74 2,40
Unit Rate USD/t mined 0,66 0,14 0,19

Source: Chaarat, 2021
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TABLE 16-18 OWNER MINING COST OVER THE PRODUCTION PERIOD

CHAARAT

Year LOM
Description Units Total
2023 2024 2025 2026 2027 2028 Total
Production — Fixed Costs
Day Qty 4 12 12 12 12 2 54 67
Labour USD 000’s 232 696 696 696 696 116 3,132 3,886
Expenses USD 000’s 118 355 355 355 355 59 1,598 1,982
Total USD 000’s 350 1,051 1,051 1,051 1,051 175 4,730 5,868
Ore Mt 1,00 3,93 4,47 5,37 4,84 0,64 20,27 20,86
Waste Mined Mt 5,16 14,29 14,06 10,65 2,86 0,22 47,24 54,05
Total Mt 6,16 18,23 18,53 16,02 7,70 0,86 67,51 74,91
Production — Assay Costs
Ore Mt 1,00 3,93 4,47 5,37 4,84 0,64 20,27 20.86
Sample Ratio t:t (w:0) 11% 11% 11% 11% 11% 11% 11% 11%
Waste Sampled Mt 0.57 1.57 1.55 1.17 0.31 0.02 5.20 5.95
Total Mt 1,57 5,51 6,02 6,54 5,16 0,67 25,46 26,80
Rate t/sample 194 194 194 194 194 194 194 194
Samples Qty 8,102 | 28,372 | 31,002 | 33,718 | 26,584 | 3,444 131,221 138,139
Rate sample/d 68 79 86 94 74 57 2,430 2,062
Cost USD/sample 8.64 8.64 8.64 8.64 8.64 8.64 8.64 10.29
Total USD 000’s 70 245 268 291 230 30 1,134 1,422
Production — Total Costs
Total USD 000’s 420 1,296 1,319 1,342 1,281 205 5,863 7,290
Unit Rate USD 000’s 0.42 0.33 0.30 0.25 0.26 0.32 0.29 0.35
Unit Rate USD 000’s 0.07 0.07 0.07 0.08 0.17 0.24 0.09 0.10

Source:  Chaarat, 2021

Table 16-19 shows the expected contract mining costs over the LoM. The fuel costs will be
borne by the owner (Chaarat).

TABLE 16-19 CONTRACTOR MINING COST OVER LOM

Description tjlj]étl; Total 2022 2023 2024 2025 2026 2027 2028
000's)
Base Mining Cost
Ore 37,557 59 2,420 6,736 8,041 9,985 9,088 1,227
Base Mining Cost | Waste 96,455 1,109 17,890 25,095 26,208 20,327 5,410 416
Total 134,011 1,168 20,310 31,831 34,249 30,312 14,498 1,642
Fuel Cost
Ore 7,092 13 538 1,400 1,557 1,856 1,520 208
Fuel Cost Waste 11,015 125 2,168 3,290 2,989 1,963 448 34
Total 18,108 138 2,706 4,690 4,546 3,819 1,968 242
Overhaul Cost
Overhaul Cost Ore 8,060 17 641 1,715 1,855 2,159 1466 207
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Units
Description (Usb Total 2022 2023 2024 2025 2026 2027 2028
000's)
Waste (8,274) (131) (2,108) (1,173) (1,801) (2,206) (791) (64)
Total (214) (115) (1,466) 542 54 (48) 675 143
Total Cost
Ore 52,708 89 3,600 9,851 11,453 14,000 12,074 1,642
Total Cost Waste 99,196 1,102 17,950 27,212 27,396 20,084 5,066 386
Total 151,905 1,191 21,550 37,064 38,849 34,084 17,140 2,027
Source:  Chaarat, 2021
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17. RECOVERY METHODS

17.1. SUMMARY

The process design for the Tulkubash Project is based on the testwork presented in Section
13.0, the geological information presented in Sections 7.0-14.0, and the mining plan presented
in Section 16.0. A successful process design is one that results in a flowsheet of a plant that
is as simple as possible to supply, operate, and maintain, whilst maximising gold and silver
recoveries and minimising power requirements.

Ore that is suitable for heap leach processing is defined as any material identified within the
Feasibility Study pit shell above the cut-off grade of 0.2 g/t, and that has a total sulphur content
of 0.5% or less (StoraL <0.5%).

The Tulkubash processing facilities comprise typical components of a conventional heap leach
operation namely, crushing, truck load-out and stacking, valley fill heap leach and an ADR
circuit based on split-AARL elution.

The LoM gold and silver recoveries have been calculated to be 73.6% and 63.4%, respectively,
as reported in Section 13.

17.2. PROCESS DESIGN CRITERIA
The process design criteria have been derived from the following information sources:

o Testwork results, as reported in Section 13;

e The mine production plan, as described in Section 16;
e Equipment manufacturers’ recommendations;

e Previous studies completed on the Project; and

e Information published in the public domain, industry standard assumptions,
and knowledge gained from similar projects/unit operations.

Table 17-1 lists a summary of the principal process design criteria established for the Project

TABLE 17-1 PROCESS DESIGN CRITERIA
Description Unit Value Source
General

Ore Characteristics

Ore Relative Density - 2.64 7,11

RoM Ore Bulk Density t/m?3 1.90 2
Crushed Ore Bulk Density t/m?3 1.75 2
As-delivered Ore Moisture % 38-47 1

Operating Schedule

Shifts/Day shifts/d 2 1
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Description Unit Value Source
Hr/Shift h 12 1
Hr/Day h 24 1
Days/Year d 365 1
Plant Availability/Utilization
T s s 6
R 2 6
Crushing Plant Effective Utilization % 70 2
Nominal Plant Throughput Dry t/d 13,500 1
Nominal Processing Rate Dry t/h 804 3
Annual Design Processing Rate Dry t/a 4,927,500 3
Days/Year Heap Leach Ore Stacking d/a 350 3
Bond Work Index
Crusher Work Index kWht 10 5
Abrasion Index N/A 0.465 5
Production
Head Grade, Gold gt 0.85 11
Head Grade, Silver glt 1.26 11
Product Size Pso, mm 125 58
Gold Recovery % 73.6 511
Silver Recovery % 63.4 5,11
tr oz/a 99,109 3
Gold Production
kg/a 3,083 3
tr oz/a 126,554 3
Silver Production
kg/a 3,936 3
100 - Crushing
Primary Crushing
Primary Crusher Nominal Processing Capacity t/h 398 7
Maximum Feed Particle Size mm 700 7
Fso Feed Particle Size mm 430 7.9
Primary Crusher type Jaw - C150 7,1
Secondary/Tertiary Crushing
Scalping Screen - Double Deck, banana, Vibrating 7
Screen
Product Screen Nominal Processing Capacity t/h 810 7
Number Needed - 1 3
Top Deck Aperture Size mm 100 7
Bottom Deck Aperture Size mm 75 7
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Description Unit Value Source
Secondary Nominal Processing Capacity t/h 517 7
Number Needed - 1 3
Secondary Crusher Type GP500S Extra Coarse 7
Tertiary Surge Bin m3 70 7
Product Screen - Double Deck, banana, Vibrating 7
Screen
Product Screen Nominal Processing Capacity t/h 792 7
Number Needed - 2 3
Top Deck Aperture Size mm 35 7
Bottom Deck Aperture Size mm 14 7
Tertiary Crusher - HP800 Extra Coarse 10,7,1
Nominal Processing Rate t/h each 387 7
Number Needed - 2 3
Heap Leach Feed Particle Size (P1oo) mm 15 2
200 - Leaching
Stacking System
Type - Truck Stacking 1
Total Stacking Capacity Dry t/h 587 3
Stack Height m 7 2
Heap Leach Pad
Type - Permanent Multi-lift 2
Total Capacity Mt 25.88 2
Maximum Heap Height m 90 2
Nominal Stacking Rate Dry t/d 13,500 1
Average In-Situ Ore Density t/m3 1.75 2
Volume of Daily Production m¥/d 7,714 3
Area of Daily Production m?/d 1,102 3
Area of Irrigation m? 79,600 3
Pan Evaporation mm/a 532 Other Sources
Average Precipitation Rate mm/a 470 Other Sources
Saturated Moisture % 7 7
Net Evaporation m3/hr 3.3 3
Residual Moisture Content % 6.6 7
Drain-down Moisture Content % 5 6
Solution Application
Leach Pad Cycle d 60 5
Solution Flowrate #/m?h 10 5,10
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Description Unit Value Source

Nominal Flowrate m3/hr 723 3

Design Flowrate m3/hr 796 3

Solution pH pH 10.5 5

Cyanide Solution Strength g/t 0.5-1.0 5

Solution Heating - No 1

Solution Ponds
Pregnant Leach Solution (PLS) Pond

Type - In Heap 2

Operation Storage Capacity hr 8 6

Operation Volume - Nominal m3 6,368 2

Operation Volume - Maximum m3 9,552 2

Emergency Drain-down hr 24 2

Emergency drain-down Volume m?3 28,656 3

Storage Capacity m?3 38,208 3

Storage Capacity (Rock+Liquid) m3 101,888 3

Pond Freeboard m 15 6

Number of Pumps - 1 2

Pump Type - Vertical Turbine 2

300 - ADR Plant

ADR Plant Availability (planned down time) % 95 6

ADR Plant Utilization (unplanned down time) % 95 6

ADR Plant Effective Utilization % 90 2

Adsorption

Location - Inside insulated Building 6

Processing Method - Carbon Adsorption Columns 10

Type - Carousel 6

Number of Trains Required - 1 6

Number of Tanks per Train - 6 3

Nominal Flowrate m¥/hr 800 2

Design Flowrate m3hr 850 2
Carbon Density t/m3 0.5 Other Sources

Carbon Consumption Rate t/a 24.6 2

Carbon Tonnage t/column 4 3

Carbon Advance Rate t/d 8 3

Loaded Carbon g/t (total) 2,800 3

Adsorption Efficiency - Gold % 98.0 6

Adsorption Efficiency - Silver % 98.0 6

Elution
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Description Unit Value Source

Type - Split AARL 2

Elution Column Capacity t 4 3
Number of Elution Columns - 1 3
Strip Schedule batches/wk. 14 2
Design Strip Temperature °C 140 1
Strip Pressure kPa 350 2

Strip Solution Rate bv/h 2.50 2

Electrowinning

Number of Cells - 2 3,7
Type - Atmospheric Sludge Tank 7

Cell Temperature °C 65 10

Acid Wash
Type i Diluted Nitric Acid 2
(3% HNO3)

Acid Column Capacity t 4 3
Number - 1 3

Wash Schedule - Every Batch 10

Acid Wash Time h 2 10

Carbon Regeneration
Type - Diesel-Fired Rotary Kiln 1
Capacity kg/h 200 2
Regeneration Temperature °C 700 1,2
Max Operating Temperature °C 750 2
Smelting
Type - Diesel-Fired Tilting Furnace 1,2
Smelting Temperature °C 1,200 2
Notes: Information Sources: 1 — client; 2 — engineering design; 3 — calculation; 4 — mass balance;

5 — metallurgical testwork; 6 — assumption; 7 — vendor; 8 — GBM (2018); 9 — IMC;
10 - Industry Standard; 11 — block model

Detailed design criteria for each heap leach component are presented in the following sections.

17.2.1.

The primary design objectives for the proposed heap leach facility are as follows:

LEACH PAD DESIGN CRITERIA

e Provide a stable and cost-effective configuration for staged heap
development;

o Effectively collect and convey Pregnant solutions to the process plant or the
PLS overflow and Emergency Ponds while ensuring maximum recovery;

e Provide for secure containment of pregnant solution and run-off up to the
design flood event, while monitoring and eliminating losses due to leakage;
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¢ Minimize surface run-off entering the leach pad area while providing for the
collection of direct run-off from behind the heap area;

e Provide for staged development of heap leach stacking and leaching
operations;

¢ Ensure that the Heap Leach Facility can be operated satisfactorily under year-
round conditions, and

e Effective decommissioning and reclamation of all heap leach facility
components.

The HLF specific design criteria were developed in conjunction with Chaarat. The parameters
adopted for the feasibility design are summarised in Table 17-2.

17.2.1.1. HLF DESIGN STANDARDS

The HLF has been designed in accordance with international best available technology (BAT).
The table below summaries the standards used. (Table 17-2)

TABLE 17-2 DESIGN GUIDELINES UTILIZED FOR THE HLF DESIGN
Refer Author Standard
Slope stability, Pond, and Dam Design Canadian Dam Association Dam Safety Guidelines (2007/2014)
I . Designing Geosynthetics 6" Ed. Vol. 1
Designing Geosynthetics Robert M Koerner & 2 (2016)
Haul and Perimeter Road Design Dwayne D. Tannant and Bruce Guidelines for Mine Haul Road Design
Regensburg (2001)

Standards referenced during the preliminary design are summarized in below.

The leach pad for this project is combined with the PLS pond. The leach pad has a solution
containment system (liner) on to which the ore is stacked, and a solution collection system that
directs pregnant solution to the PLS Pond. The pad construction will proceed in three phases
until the completion of the 25.88 Mt footprint. Table 17-3 summarises the Heap Leach Pad
design criteria.

TABLE 17-3 LEACH PAD DESIGN CRITERIA
Parameter Unit Design Input Reference/
Value Notes
General
Number of Phases No. 3 Chaarat
Phase 1 Ore Storage Capacity t 6,480,000 Ausenco
Phase 2 Ore Storage Capacity t 10,290,000 Ausenco
Phase 3 Ore Storage Capacity t 9,110,000 Ausenco
Underdrain System
Underdrain Yes/No Yes Ausenco
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Parameter Unit Design Input Reference/
Value Notes
Pipe Type type PD(;?(I)nvavt(aeltli Ausenco
Pipe Diameter mm varies Ausenco
Drainage Gravel Yes/No Yes Ausenco
Minimum Pipe Gradient % 1 Ausenco
Solution Collection System
Solution Collection System Yes/No Yes Ausenco
HDPE Dual Wall
Pipe Type type SP(:EQOL?/:?I\?Q:- Ausenco
Perforated Pipe
Pipe Diameter mm varies Ausenco
Drainage Gravel Yes/No No? Ausenco
Minimum pipe Gradient % 1 Ausenco
Liner System
Bedding Layer (Entire Liner Area) mm 150-400 Ausenco
Transition Layer (Scree Slopes) mm Geo-composit Ausenco
Liner Type Single/Double Single Ausenco
-Liner Materials
-GCL Type High Strength Ausenco
Type LLDPE Ausenco
-Geomembrane Thickness (mm) 2.0 Ausenco
Textured/Smooth SST Ausenco
Heap
Overliner m 1 Ausenco
Lift Height m 7 Chaarat
Global Exterior Heap Slope H:V 31 Ausenco
Lift Exterior Slope H:V 151 Ausenco
Bench Width m 11 Calculated
Maximum Heap Height m 90 Ausenco
Design Seismic Event llyear MCE CDA
Leach Pad dusrkr;?if;);s:gl:(:;;oga?gg (()Frgzrsa)tlon Minimum unitless 13 CDA
Leach Pad Long-term Minimum Static FOS unitless 15 CDA
Leach Pad Minimum pseudo-static FOS unitless 1.0 CDA
Leach Pad Minimum Post-earthquake FOS unitless 1.2 CDA
Design Storm Event l:year 200 Ausenco

Note 1. Drainage gravel eliminated due to placement of overliner.
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PREGNANT LEACH SOLUTION POND DESIGN CRITERIA

The PLS Pond is part of the Heap Leach Pad and will be filled with ROM to prevent freezing
of the solution during the winter. The ROM will be of graded, coarse patrticles layered above
the overliner material. The PLS embankment will include a spillway to direct overflow into the PLS
overflow Pond. In addition, a portion of the heap will be stacked over the south section of the PLS

Pond Table 17-4 summarises the PLS Pond design criteria.

TABLE 17-4 PLS PoND DESIGN CRITERIA
Parameter Unit Design Input Reference/
Value Notes
General
Dam Classification Very High CDA
Design Storm Event liyear n.a. Ausenco
Operation Storage Capacity hr 8 Ausenco
Operation Volume - Nominal m3 6,368 Ausenco
Operation Volume - Maximum m?3 9,552 Ausenco
Emergency Drain-down hr 24 Ausenco
Emergency drain-down Volume m?3 28,656 Ausenco
Storage Capacity m3 38,208 Ausenco
Storage Capacity (Rock+Liquid) m?3 101,888 Ausenco
Pond Freeboard m 15 Ausenco
Underdrain
Underdrain Yes/No Yes Ausenco
HDPE Dual Wall
Pipe Type type Perforated and Solid AUSenco
Wall Non-Perforated
Pipe
Pipe Diameter mm Varies Ausenco
Drainage Gravel Yes/No Yes Ausenco
Minimum Pipe Gradient % 1 Ausenco
Solution Collection System
Solution Collection System Yes/No Yes Ausenco
Internal Caissons Risers No. 2 Ausenco
Caisson Material Concrete/Steel/Plastic Steel Ausenco
Caisson Size - Diameter mm 914 Ausenco
Caisson Size - Wall Thickness mm 14 Ausenco
Pipe Type type Dual Wall Perforated Ausenco
Pipe Diameter mm Varies Ausenco
Drainage Gravel Yes/No Not Ausenco
Minimum Pipe Gradient % 1 Ausenco
Liner System
Bedding Layer (Entire Liner Area) mm 150-400 Ausenco
Transition Layer (Scree Slopes) mm none Ausenco
Liner Type Single/Double Double Ausenco
Liner Materials
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Parameter Unit Design Input Reference/

Value Notes

GCL Type High Strength Ausenco

Type LLDPE Ausenco

Secondary Geomembrane Thickness (mm) 15 Ausenco

Textured/Smooth DST Ausenco

Geonet Type PET/PP Ausenco

Type LLDPE Ausenco

Primary Geomembrane Thickness (mm) 2.0 Ausenco

Textured/Smooth SST Ausenco

Leak Detection and Recovery System Yes/No Yes Ausenco

Embankment

Structural Fill Type Colluvial Ausenco

Transition Zone Type Sandy Gravel Ausenco

Crest Width m 6 Ausenco

Downstream Dam Slope H:V 251 Ausenco

Upstream Dam Slope H:V 2:1 Ausenco
Design Seismic Event l:year MCE CDA
Dam Long-term Minimum Static FOS unitless 15 CDA
Dam Minimum Pseudo-static FOS unitless 1.0 CDA
Dam Minimum Post-earthquake FOS unitless 1.2 CDA
Spillway Design Storm Event l:year 213 b;rt]\glepe'\r;uzl 000 CDA

Heap

Over-liner m 1 Ausenco

Over-liner Size Pgo mm 35mm Ausenco

Pond Rock Fill Size mm 150-250 Ausenco

Rock Fill Elevation masl| 2381 Ausenco

Rock Fill Void Space % 375 Ausenco

Drainage gravel eliminated due to placement of overliner and rock fill.

17.2.3.

PLS OVERFLOW POND DESIGN CRITERIA

The PLS Overflow Pond will provide operational surge volume capacity to accommodate the
annual rainfall (mainly occurring in Spring) and annual snow melt events. The PLS Overflow
Pond will contain any surplus liquid from the PLS Pond and any excess barren solution that
exits the ADR plant but is not delivered to the irrigation system. Any flow greater than the
annual run-off will overflow to the Emergency Pond through a spillway. Table 17-5 describes

the PLS Overflow Pond design criteria.
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LogiProc
TaBLE 17-5 PLS OVERFLOW POND DESIGN CRITERIA
Parameter Unit Design Input Reference/
Value Notes
General
Dam Classification Very High CDA
Design Storm Event 1:year 1 Ausenco
e PLs Overtowpond) Ha 400 Ausenco
Storage Capacity m3 89,290 Ausenco
Pond Freeboard m 15 Ausenco
Underdrain
Underdrain Yes/No Yes Ausenco
HDPE Dual Wall
Pipe Type type Perforated and Solid AUSENCO
Wall Non-Perforated
Pipe
Pipe Diameter mm varies Ausenco
Drainage Gravel Yes/No Yes Ausenco
Minimum pipe Gradient % 1 Ausenco
Liner System
Bedding Layer (Entire Liner Area) mm 150-400 Ausenco
Transition Layer (Scree Slopes) mm none Ausenco
Liner Type Single/Double Double Ausenco
Liner Materials
GCL Type High Strength Ausenco
Type LLDPE Ausenco
Secondary Geomembrane Thickness (mm) 15 Ausenco
Textured/Smooth DST Ausenco
Geonet Type PET/PP Ausenco
Type LLDPE Ausenco
Primary Geomembrane Thickness (mm) 2.0 Ausenco
Textured/Smooth SST Ausenco
Leak Detection and Recovery System Yes/No Yes Ausenco
Embankment
Structural Fill Type Colluvial Ausenco
Transition Zone Type Sandy Gravel Ausenco
Crest Width m 6 Ausenco
Downstream Dam Slope H:V 251 Ausenco
Upstream Dam Slope H:V 2:1 Ausenco
Design Seismic Event l:year MCE CDA
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Parameter Unit Design Input Reference/

Value Notes

Dam during Construction and Operation .
Minimum Static Factor of Safety (FOS) unitiess 1.3 CDA
Dam Minimum Long-term Static FOS unitless 15 CDA
Dam Minimum Pseudo-static FOS unitless 1.0 CDA
Dam /Minimum Post-earthquake FOS unitless 1.2 CDA
Spillway Design Storm Event l:year 23 betwePe'\r/\";l ;000 and CDA

17.2.4. EMERGENCY POND DESIGN CRITERIA

The Emergency Stormwater Pond will collect any overflow from the Overflow PLS Pond from
the run-off greater than average annual run-off up to the design storm event. The pond is
designed to capture and retain the 1 in 200-year inflow design event. The Emergency Pond is
meant to store excess run-off for short periods of time and is not meant to be used for any
purpose other than as temporary emergency storage volume. Table 17-6 describes the
Emergency Pond design criteria.

TABLE 17-6 EMERGENCY POND DESIGN CRITERIA
Parameter Unit Design Input Reference/
Value Notes
General
Dam Classification Very High CDA
Design Storm Return Period l:year 200 Ausenco
Design Storm Duration hr 24 Ausenco
Design Equivalent Rainfall mm 105.6 Ausenco
Catchment Area (OL\?;?;VI:?:?O’”ZI;S Pond and PLS Ha 521 AUSENCO
Storage Capacity m3 55,000 Ausenco
Pond Freeboard m 15 Ausenco
Underdrain
Underdrain Yes/No Yes Ausenco
HDPE Dual Wall
e femeesoso s
Pipe
Pipe Diameter mm varies Ausenco
Drainage Gravel Yes/No Yes Ausenco
Minimum pipe Gradient % 1 Ausenco
Liner System
Bedding Layer (Entire Liner Area) mm 150-400 Ausenco
Transition Layer (Scree Slopes) mm none Ausenco
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Parameter Unit Design Input Reference/
Value Notes
Liner Type Single/Double Single Ausenco
- Liner Materials
-GCL Type High Strength Ausenco
Type LLDPE Ausenco
-Primary
Thickness (mm) 2.0 Ausenco
Geomembrane
Textured/Smooth SST Ausenco
Leak Detection and Recovery System Yes/No No Ausenco
Embankment
Structural Fill Type Colluvial Ausenco
Transition Zone Type Sandy Gravel Ausenco
Crest Width m 6 Ausenco
Downstream Dam Slope H:V 251 Ausenco
Upstream Dam Slope H:V 2:1 Ausenco
Design Seismic Event 1/year MCE CDA
Dam Minimum Long-term Static FOS unitless 15 CDA
Dam Minimum Pseudo-static FOS unitless 1.0 CDA
Dam Minimum Post-earthquake FOS unitless 1.2 CDA
Spillway Design Storm Event l:year 2/3 between 1,000 CDA

and PMF

17.2.5.

ATTENUATION POND DESIGN CRITERIA

The Attenuation Pond (AP) is designed to capture surface run-off arising from areas upstream
of the HLF and from diversion channels located along the eastern and western sides of the
leach pad. In addition, a south-eastern diversion channel will be constructed to convey surface
run-off out of the valley to reduce the size of the Attenuation Pond and of the Attenuation
Pipelines required.

The primary function of the AP is therefore to prevent clean surface run-off entering the HLF
and ponds and to reduce the peak flows that need to be directed underneath the leach pad
and ponds thereby reducing the of costs of the Attenuation pipeline. The Attenuation dam will
be located just outside of the boundary of the 30 Mt HLF footprint. Run-off will be collected in
the AP and discharged via the Attenuation drainage system to a sediment pond just upstream
of the Kumbeltash Stream north of the HLF footprint. Table 17-7 describes the Attenuation
Pond design criteria.
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TaBLE 17-7 ATTENUATION POND DESIGN CRITERIA
Parameter Unit Design Input Reference/
Value Notes
General
Dam Classification Significant CDA
Design Storm Return Period 1 year 200 Ausenco
Design Storm Duration hr 24 Ausenco
Design Equivalent Rainfall mm 105.6 Ausenco
Catchment Area Ha 239 Ausenco
Storage Capacity m?® 51,700 Ausenco
Pond Freeboard m 15 Ausenco
Underdrain Yes/No No Ausenco
Attenuation Pipelines
Number of Attenuation Pipelines No. 2 Ausenco
Solid Wall
Attenuation Pipe Type type Non- Ausenco
Perforated
Pipe
Minimum pipe Gradient % 1 Ausenco
Liner System
Bedding Layer (Entire Liner Area) mm 150-400 Ausenco
Transition Layer (Scree Slopes) mm none Ausenco
Liner Type Single/Double Single Ausenco
Liner Materials
GCL Type High Strength Ausenco
) Type LLDPE Ausenco
Primary
Thickness (mm) 2.0 Ausenco
Geomembrane
Textured/Smooth SST Ausenco
Leak Detection and Recovery System Yes/No No Ausenco
Embankment
Structural Fill Type Colluvial Ausenco
Transition Zone Type Sandy Gravel Ausenco
Crest Width m 6 Ausenco
Downstream Dam Slope H:V 251 Ausenco
Upstream Dam Slope H:V 2:1 Ausenco
Design Seismic Event 1/year b:ltr\]/\(/‘eir;)é.go CDA
o oo ™" s
Dam Minimum Long-term Static FOS unitless 15 CDA

Document No.: LP1521-RPT-0001
Rev 3
May 2021

225



S CHAARAT

Parameter Unit Design Input Reference/
Value Notes
Dam Minimum Pseudo-static FOS unitless 1.0 CDA
Dam Minimum Post-earthquake FOS unitless 1.2 CDA
. . . between 100
Spillway Design Storm Event 1l:year and 1,000 CDA
17.2.6. SEDIMENT AND UNDERDRAIN POND DESIGN CRITERIA

These ponds are small and do not fall under CDA guidelines. The smaller of the two sediment
ponds captures sediment from the HLF eastern perimeter diversion channel and the larger
Sediment Pond captures any sediment from the Attenuation Pipeline. The Underdrain Pond
captures near surface groundwater beneath the HLF and is also used for monitoring for any
leaks from the HLF. Table 17-8 describes the two sediment and underdrain ponds design
criteria.

TABLE 17-8 SEDIMENT AND UNDERDRAIN PONDS DESIGN CRITERIA
Parameter Unit Design Input Reference/
Value Notes

Sediment Ponds

Design Storm Return Period l:year 200 Ausenco
Design Storm Duration hr 24 Ausenco
Design Equivalent Rainfall mm 105.6 Ausenco
Catchment Area Ha 239 Ausenco
Storage Capacity m3 51,700 Ausenco
Pond Freeboard M 15 Ausenco
Underdrain Yes/No No Ausenco

Underdrain Pond

Number of Attenuation Pipelines No. 2 Ausenco
. . Solid Wall Non-
Attenuation Pipe Type type Perforated Pipe Ausenco
Minimum pipe Gradient % 1 Ausenco
Spillway Design Storm Event l:year between 100 and 1,000 CDA
17.3. AVAILABILITY AND UTILISATION

The crushing facility will be designed to have 85% availability, and 82% utilisation, to yield a
70% effective utilisation. However, higher crushing facility runtimes are expected to be
achieved during the steady state operation of the plant.

The ROM pad will have a capacity of 33,122 m3 based on a stockpile height of 12 m and an
angle of repose of 37 degrees. This corresponds to approximately 63,000 tonnes at an average
RoM bulk density of 1.90 t/m3. This will be sufficient for routine storage purposes and for a
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major interruption to mine supply of up to about 4 days, based on a processing rate of 13,500
t/d.

The Fine Ore stockpile with the material bulk density of 1.75 t/m3, is designed with live capacity
of 4,500 tonnes and total capacity of 11,500 tonnes. This will provide approximately 6 hours
live storage and 16 hours of total storage.

The ADR plant design is based on an availability of 95%. The plant utilisation is expected to
be 95%, which corresponds to an effective utilisation of 90%. Actual runtimes after initial
stabilisation are expected to be much higher.

17.4. PROCESS DESCRIPTION

A conventional three-stage crushing circuit will crush ROM ore to a Pg, of 12.5 mm, at a rate
of 13,500 t/d. Lime is added to the crushed ore before it is transported to the heap leach pad.
Trucks will haul the crushed ore to the heap leach pad where it will be stacked in 7 m lifts.

The prepared areas of ore on the heap leach will be irrigated with a dilute cyanide solution at
a rate of 10 £/m?/h to dissolve the gold and silver from the ore into the solution. Once the
solution percolates through to the base of the pad, it gravitates to the pregnant leach solution
(PLS) pond. From there, it is gravity fed to the ADR plant for gold and silver recovery; however,
a pump is used to begin the siphon process. The precious metals from the pregnant solution
adsorb on to granular activated carbon in the CIC circuit (‘Carbon in Column’) of the ADR plant.
After passing through the CIC tanks, the solution now depleted in gold (barren solution), is
recirculated back to the heap leach pad, after being dosed with the required amount of make-
up cyanide.

The loaded carbon is then pressure stripped (eluted) with a hot caustic solution to re-dissolve
the precious metals into the pregnant solution. This pregnant solution is treated by
conventional electrowinning to produce a gold-rich sludge suitable for direct smelting on site
into gold Doré. The gold Doré bars produced are transported off-site to a suitable refinery.

At the end of its production life, the heap leach pad will be subjected to an extended water-
rinse programme to ensure environmental compliance and to recover any residual precious
metals.

Figure 17-1 shows a conceptual block flow diagram of the of proposed process plant. Process
flow diagrams of the individual areas can be found in Appendix C.
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FIGURE 17-1
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17.4.1. CRUSHING AND SCREENING

A general view of the crushing circuit including screening and load-out is shown in Figure 17-2.

FIGURE 17-2 CRUSHING CIRCUIT OVERVIEW

Run-of-Mine (ROM) ore is delivered by 30 tonne haul trucks to the primary crusher. The trucks
dump on to 700 mm aperture stationary grizzly installed over the truck dump hopper. This
hopper has a live capacity of 70 tonnes. Oversize rocks will be broken by a mobile rock
breaker. Space has also been allowed for a future fixed rock breaker.

The hopper has two-sided access. One side will be in continuous use by trucks and the other
will be for a mobile rock breaker and may be used by trucks if necessary. The primary crushing
and bypass screen buildings are shown in Figure 17-3 below.

FIGURE 17-3 PRIMARY CRUSHING FACILITY PLUS BYPASS SCREEN

The ore is withdrawn from the dump hopper via an 1800x8800mm apron feeder, which supplies
material to a 1.6 m x 4.5 m vibrating grizzly. The vibrating grizzly oversize is directed to a C150
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jaw crusher, which reduces the rock size to 80% passing 180mm prior to being conveyed by
the secondary cone crusher feed conveyor to the secondary crusher.

A self-cleaning belt magnet is installed over the conveyor belt which feeds the secondary
crusher. The vibrating grizzly screen undersize is conveyed to the by-pass screen building.
The bypass screen is a low head high “G” double deck screen with an upper deck aperture
size of 35mm and bottom deck selected to produce a 14 mm separation, corresponding to the
desired product size of 80% passing 12.5 mm. Both decks comprise modular panels made of
abrasion resistant rubber.

Screen undersize (minus 12.5 mm material) is conveyed by a transfer conveyor to the tail end
of the final product conveyor, which feeds the fine ore stockpile. Bypass screen oversize
material (i.e. plus 12.5 mm) is conveyed back to the secondary crusher feed conveyor
upstream of the belt magnet. Both primary crushing and by-pass screening take place in
enclosed buildings.

Primary crusher product and by-pass screen oversize material are combined and fed directly
to the secondary cone crusher. The secondary cone crusher discharge product is transported
to the screen feed bin in the screen house building by the screen feed conveyor.

The screen feed bin supplies two 3 m x 7.2 m double deck banana screens which screen at a
separation of 35 mm (top deck) and 15 mm (bottom deck). The oversize material from the
product screens reports to the crusher feed conveyor via a transfer conveyor. This conveyor
discharges into the tertiary crusher feed bin, which has a live capacity of 125 tonnes.

Two belt feeders installed under tertiary crusher feed bin supply two parallel tertiary cone
crushers. Space has been allowed for a future third tertiary crusher. The discharge material
from the tertiary cone crushers reports to the screen feed conveyor, where it combines with
the secondary crusher discharge and delivers crushed ore to the product screen feed bin.

The secondary and tertiary crusher building is shown in Figure 17-4. A third tertiary crusher is
shown, but this is ‘future’ and will not be installed initially.

FIGURE 17-4 SECONDARY AND TERTIARY CRUSHING FACILITY
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Figure 17-5 depicts the fine ore stockpile and load-out facilities.

FIGURE 17-5 TRUCK LoADOUT FACILITY

The fine ore stockpile is an open stockpile and it is designed for live capacity of approximately
10,000 tonnes. A reclaim tunnel underneath the stockpile is of a multi-plate steel culvert type
construction. Three belt feeders in the tunnel withdraw material from the stockpile and
discharge onto the truck loading conveyor belt. Truck loading will be controlled by the
appropriate instrumentation.

Dust collection units are installed throughout the crushing and screening facilities, for example
at the discharge of the crushers, in the screen building, and at transfer points of the crushing
and screening conveyors. In addition, a separate dust suppression system will be provided at
the ROM pad. A compressor will provide air to meet process and instrumentation requirements
as well as maintenance tools. Raw water will be distributed where required.

The crushing, screening and ore handling facilities will be operated from an operator hut
located in the primary crusher building and a control room situated in the secondary crusher
building.

17.4.2. ORE STACKING

Crushed ore will be stacked on the heap leach pad using a combination of haul trucks and a
bulldozer. The heap leach pad will be constructed in twelve 7 m lifts, to a maximum design
height of 90 m.

The HLF has been designed to contain approximately 25.88 Mt with the potential to expand to
30 Mt. The heap leach pad has been designed in three phases. This is to suit operational
requirements, to make optimum use of the summer construction windows, and to provide the
opportunity for deferral of capital expenditures. Table 17-9 summarises the general operating
design criteria.
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TaBLE 17-9 SUMMARY OF PROCESS DESIGN CRITERIA RELEVANT TO HLF
DESIGN
Parameter Unit Design Input Reference/
Value Notes
Climate
Average Monthly Temperatures Below 0°C - Nov.-Mar. Ausenco
Average Annual Equivalent Rainfall mm 470 Ausenco
Average Annual Evaporation mm 532 Ausenco
Average Annual Wind Speed m/s 2.2 Ausenco
General
Total Stacked Ore Mt 25.88 Chaarat
Ore Stacking Schedule Dayslyear 350 Chaarat
Ore Leaching Schedule Days/Year 365 Chaarat
Operational Life of HLF Years 5 Chaarat
Closure Ore Rising Years 1to2 Industry Standard
Nominal Ore Stacking Rate t/d 13,500 Chaarat
Annual Ore Stacking t 4,927,500 Chaarat
Average in situ Ore Density t/m?3 1.75 Geo-Logic Assoc
ROM Moisture Content % 3.8-4.7 Chaarat
Residual Moisture Content % 6.6 Ausenco
Drain-down Moisture Content % 5 Geo-Logic Assoc.
Ore Gradation Pso 125 Chaarat
Maximum Fines Content % 5 LogiProc
Leach Cycle time d 60 Chaarat
Ore irrigation Rate - Nominal 2/m?/n 10 Chaarat
- Maximum m?/h 15 Chaarat
Irrigation Area on HLF (maximum) m? 79,600 Calculated
Cyanide Solution Irrigation Rate m3/hr 796 Calculated
Pregnant Solution Inflow Rate to PLS Pond - Nominal m3/hr 796 Calculated

Pregnant Solution Inflow Rate to PLS Pond -

) mé/hr 1194 Calculated
Maximum

Once stacking is complete, irrigation piping (‘drippers’) will be laid beneath the surface using
pipe laying equipment mounted on the back of a dozer or tractor. The drippers will thus be
covered by a sufficiently thick layer of crushed ore to prevent the solution in the pipes from
freezing. Dilute cyanide leach solution will percolate through the ore dissolving the precious
metals, and will collect above the liner at the base of the heap. The pregnant solution will report
to the internal PLS pond by means of a solution collection system comprising of a network of
dual wall perforated pipes to ASTM standards (ADS or equivalent). Vertical steel caissons at
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the toe of the PLS pond allow for collection of the pregnant solution by vertical turbine pumps
for delivery to the CIC circuit.

More details about the collection system can be found in Section 18.5.2.8.8.

17.4.3. STACKING PLAN

The ore stacking schedule for the heap leach pad has been designed in three Phases, with
each Phase requiring advance expansion of the leach pad footprint. Each Phase requires pad
foundation preparation, and the installation of the underdrain, geomembrane liner, solution
collection, and overliner systems. The duration for each stacking Phase ranges from one to
one and half years.

The Phase 1 development of the HLF will include the construction of the PLS Pond (part of the
leach pad), the PLS Overflow Pond, the Emergency Pond, the Attenuation Pond, the Sediment
Ponds, Underdrain Pond, perimeter access roads, and diversion channels prior to
commencement of ore stacking and leaching. Table 17-10 presents the HLF phases and
corresponding stacked tonnages.

TABLE 17-10 HLF PHASES

Phase Start End Total Period Int_:rr(()err]r;]eer;tal Acctl:)r::(laztive
(Year) (Year) (Days) Mb) Mb)
1 0 1.33 480 6.48 6.48
2 1.33 3.45 762 10.29 16.77
3 3.45 5.33 675 9.11 25.88

Note Table 17-10 reflects the design capacity of the HLF (25.88 Mt) and not the operating plan
(20.86 Mt).

The phased construction of the Heap Leach Facility is informed by several factors, including
but not limited to:

e The benefit of distributing capital expenditure over the LoM — initial capital and
deferred capital;

e The limited summer window for construction and installation;

e The undesirability of leaving liner exposed to weather; and

e The undesirability of having a large footprint of exposed liner to collect rain
and snow melt.

Figure 17-6 presents a plan view of the HLF pad and ponds. All the main components of the
HLF are present in this view — HL Pad, Attenuation pond, Diversion channels, PLS pond, PLS
Overflow pond, Emergency pond, and Sedimentation ponds.
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FIGURE 17-6 HLF PLAN VIEW
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Figure 17-7 presents the staging and the development progress.

FIGURE 17-7 HLF PHASE DEVELOPMENT SHOWING FINAL LIFT
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17.4.4. WATER BALANCE

An operational average monthly water balance analysis was undertaken for the leach pad and
ponds using GoldSim software. The intent of the modelling was to estimate the magnitude and
extent of any water surplus or deficit conditions in the HLF based on annual average climatic
conditions. The modelling timeline was for 5 years of HLF operations (covering the 6-month
ramp-up and 5.33 years of operations, consistent with the mine production schedule). The
model incorporates the following major project components:

e Heap Leach Facility;
e Fresh water supply, and
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e PLS, PLS Overflow, Emergency, and Attenuation Ponds.

The water balance analysis results indicate that the HLF will operate with a water deficit. The
deficit is most pronounced in the early years and diminishes later in the operation, as the water
stored within the ore is released from the earlier leaching phases. The total make-up required
by the HLF ranges from 12,300 to 389,000 m® annually, and during the final years the site will
be in surplus.

It may be noted also that the PLS Overflow Pond together with the Emergency Pond constitute
a large storage capacity for spring rain and snow melt excess reporting to the PLS. In normal
years, this source has the potential to provide the majority of HLF makeup water requirements
during the dry summer months.

Table 17-11 and Table 17-12 shows the average results for the leach pad water balance and
operational ponds water balance (PLS, PLS Overflow and Emergency Ponds) these results
are the average of the 5 years using an average monthly total precipitation and evaporation.

TABLE 17-11 LEACH PAD BALANCE RESULTS

Inflow (m3hr)
Ore moisture 13.7
Leach flow 643.2
Precipitation 12.5
Outflow (m3hr)
Moisture retained 21.9
PLS Flow 635.1
Evaporation 3.3
Change storage 9.1

TABLE 17-12 POND BALANCE RESULTS

Inflow (m3hr)
PLS moisture 635.1
Water demand 10.4
Precipitation 1.0
Outflow (m3/hr)
Leach Flow 643.2
Treatment Plant 0.0
Evaporation 0.3
Change storage 3.0
17.4.5. COLLECTION PONDS

The collection ponds were sized to store the operational and drainage flows, and the excess
water volumes predicted by the water balance calculations.
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Preliminary design of the pregnant leach solution (PLS), emergency, PLS overflow,
attenuation, two sediment, and underdrain ponds were undertaken based on the following:

17.4.6.

Location of ponds fixed based on valley topography;

Pregnant solution pond dam to be completed during the initial construction
phase;

Geotechnical design of dams assumes that the ponds will be lined per the
lining system specification;
The design criteria summarised in Section 17.3 are implemented;

The PLS pond will capture the PLS from the heap leach pad. Excess PLS will
pass over the PLS pond embankment spillway into the PLS overflow pond.
The PLS overflow pond will also capture rainfall or snow melt events that the
PLS pond is unable to handle. The emergency pond will act as a tertiary
storage if the PLS pond and PLS overflow pond reach maximum capacity; and

The HLF will have diversion channels around the perimeter of the HLF to
capture run-off water not associated with the external to the HLF. Run-off to
the north will report to the sedimentation pond, whilst run-off to the South will
report to the attenuation pond.

SURFACE WATER MANAGEMENT

In general, the diversion channels and sedimentation ponds take care of run-off water and
prevent ingress into the HLF. The ponds take care of the abnormal precipitation (generally
Spring rain) and snow melt (also during Spring). Table 17-13 summarises the water
management design criteria.

TABLE 17-13 SURFACE WATER MANAGEMENT SUMMARY
Parameter Unit Design Input Reference/
Value Notes
Design Storm Return Period l:year 200 Ausenco
Design Storm Duration hr 24 Ausenco
Design Equivalent Rainfall mm 105.6 Ausenco
Rainfall Intensity mm/h 4.4 Ausenco
Minimum Channel Gradient % 0.5 Ausenco
Channel Type V-Notch/Trapezoid Trapezoid Ausenco
Channel Depth m Varies Ausenco
Channel Bottom Width m Varies Ausenco
Channel Side Slopes H:V 1:1 Ausenco
17.4.7. CoLb WEATHER CONSIDERATIONS

A review and comparison of heap leaching operations in cold climates indicates that year-
round leaching is feasible. Design provisions have been incorporated to add and maintain heat
in the process solutions applied to the heap.

The Project has adopted the following mitigation measures:
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e Selection of an in-valley heap configuration to create a heat sink;
o Employment of an ‘in-heap’ solution pond for pregnant solution storage;
e Burying drip emitter lines (drippers) with up to 1 m of ore; and

e Provision of generators for backup power supply to pumps and emergency
process equipment.

17.4.8. CYANIDE DESTRUCTION

The HLF is designed as a contained, zero-discharge system, where leach solutions are
maintained within a lined leach pad and pond areas. However, if a 200-year, 24-hour storm
event is exceeded, the pond levels could exceed capacity. Normal operational procedure
would be to pump additional solution back to the pad as a pre-emptive measure as the pond
levels rise. However, when all normal avenues have been exhausted, the solution in the
Emergency Pond will be treated with hydrogen peroxide from IBC’s to neutralise any residual
cyanide. Once the level of the cyanide is below the environmental regulation limit for safe
discharge to the environment, the solution will be discharged.

17.4.9. CARBON ADSORPTION

The carbon adsorption section of the ADR plant comprises six up-flow, open-top, mild steel
CIC columns installed at the same elevation. Each column contains 4 tonnes of activated
carbon for the adsorption of precious metals from the heap leach pregnant solution. Pregnant
solution from the PLS pond is delivered to the CIC adsorption columns at a design flow rate of
850 mhr via a stationary trash screen to remove foreign material.

Pregnant solution will flow through the columns until the carbon contained in the first column
achieves the required precious metal loading of approximately 2 800 g/t (based on an ‘upgrade
ratio’ of approximately 2,300). The nominal daily carbon movement will be 8 t/d, which
corresponds to two 4 tonne transfers per day. Each 4 tonne batch is acid washed followed by
stripping. Wire samplers for continuous sampling of the pregnant and barren solution are
installed.

The CIC columns are configured in a ‘Carousel’ arrangement instead of in the more common
‘Cascade’ arrangement. The solution is pumped between the columns, and the CIC column
sequence is managed by operating the appropriate valves. As the carbon remains in each
column until fully loaded, carbon wear is minimised. Loaded carbon is transferred twice per
day from the column with the highest carbon loading to the acid wash vessel using an induced
flow pump.

The carbon columns are designed for 50% carbon expansion at full capacity. The columns will
only achieve 20% expansion at half flow, but because residence time and solution-carbon
contact time double, the adsorption efficiency will still be high.

17.4.10. CARBON AcID WASHING

An acid wash is required to remove inorganic fouling caused by calcium and magnesium
thereby restoring the activity of the carbon. The loaded carbon slurry is pumped from the CIC
columns to the acid wash vessel for descaling. The acid wash vessel is made from rubber lined
carbon steel, and is fitted with internal strainers to drain the transfer water from the carbon
contained in the acid vessel. The acid wash vessel holds 4 tonnes of carbon.
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The acid used in the Acid Wash process to remove inorganic scaling from the carbon is Nitric
Acid. Dilute acid will be circulated from the dilute acid wash tank upwards through the carbon
in the acid wash column. A vent fan will be installed on the acid wash tank to vent acid fumes
and carbon dioxide out of the building. The acid wash system is contained in its own bunded
area and provided with a sump pump. Any spillage will be neutralized before being pumped to
the carbon safety screen or the carbon sizing screen. Concentrated nitric acid will be pumped
directly from an IBC container to the acid mix tank and a pH of between 0 and 2 is maintained
to minimise acid consumption.

The acid washed carbon is then rinsed with transfer water and transferred hydraulically to the
elution vessel.

17.4.11. CARBON ELUTION (STRIPPING)

The Split AARL process is used to remove gold from the loaded carbon. The elution system is
sized to treat 4 tonne carbon batches twice per day to make a total of 8 tonnes of carbon per
day. The elution circuit comprises of an elution tank, a lean tank, two pregnant tanks, a strip
vessel, a diesel-fired strip solution heater and heat exchangers. Carbon elution takes place in
a 304 stainless steel pressure vessel at 120°C.

One bed volume (BV) of strip solution (eluent) composed of fresh water with 3% sodium
hydroxide and 1% sodium cyanide is pumped through the column at a nominal rate of 2 BV/h
to the eluent tank while the solution is being heated. Once the solution in the column reaches
120°, the solution is transferred to the pregnant solution tank. 4 bed volumes of lean solution,
heated to 120°C, passes through the column and into the pregnant solution tank.

Once the lean solution is complete, the column is rinsed with 4 bed volumes of heated (120°C)
softened water which will then constitute the lean solution for the next elution. The column is
then cooled with one bed volume of room temperature water, to reduce the temperature of the
carbon for carbon transfer. Stripped carbon is then pumped from the elution vessel to the
eluted carbon hopper in the carbon regeneration area.

Pressure in the system is maintained by means of a pressure control valve located on the
eluate pipe downstream of the recovery heat exchanger. The pregnant solution is cooled to
approximately 65°C in the recovery heat exchanger before being discharged into the pregnant
or lean solution tanks.

17.4.12. ELECTROWINNING

The pregnant solution from elution is pumped from the pregnant solution tank to a splitter box,
where the flow will be split between two stainless steel electrowinning cells. The electrowinning
cells are installed on the top floor of a civil goldroom to allow barren eluent to gravitate back to
the pregnant tanks. The electrowinning cells are equipped with stainless steel mesh cathodes
to allow for multiple use. Separate rectifiers power each cell with direct current (DC) up to 1,500
A at a voltage of between 3V and 5 V.

A fan-induced ventilation system is installed above the cells. The loaded stainless-steel
cathodes are cleaned every 3-4 days, depending on production, by lifting each cathode above
a purpose-built wash tank to remove the precious metal rich product attached to the stainless-
steel cathode mesh with a high-pressure water spray. The sludge resulting from cleaning is
recovered from the sludge holding tank and filtered in a pressurised pot filter.
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17.4.13. SMELTING

The goldroom will be a civil building. The gold/silver rich cake from the pot filter will be dried in
the drying oven. Dried gold/silver fines will be mixed with a combination of fluxes before being
charged into the diesel fired tilting furnace. The charge is melted at 1,200°C to ensure
separation between the metal and slag. The molten metal is poured into cascading bullion
moulds with a slag pot at the end. The metal will solidify in the bullion moulds to form Doré
bars, whilst the less dense slag will overflow into the slag pot.

The Doré bars will be cleaned using a bar cleaner before being sampled and transferred to a
vault for later transport to the refinery. Slag arising from this operation can be retreated to
recover entrained precious metal. This slag and other rejects (such as used crucibles) will be
stored until required for re-processing.

17.4.14. CARBON REACTIVATION

Activated carbon can be fouled either by inorganic or organic substances. Inorganic fouling is
removed by acid washing as described in Section 17.4.10, whilst organic fouling is removed in
a diesel-fired carbon regeneration kiln, by heating the carbon in a non-oxidising atmosphere
to volatilise the organics. Depending on the temperature employed, some of the carbon may
also react with the steam produced from the residual moisture in the carbon, reactivating the
carbon.

Since the organic fouling on carbon in a heap leach operation is significantly less than in
CIL/CIP circuits, allowance has been made to regenerate only every second batch of carbon
through a 200kg/hr kiln. Carbon will be transferred from the elution column into the kiln feed
hopper, which is fitted with internal strainers and a dewatering screw feeder to remove any of
the transfer water. The off-gas from the kiln will exit the building through two separate stacks
and does not require induced draft fans as the natural draft created by the hot flue is sufficient.

Regenerated carbon from the kiln is discharged on to quench pan where it is continuously
flushed with transfer water to quench the carbon before passing to a vibrating screen to remove
carbon fines. The sized carbon will be held in the carbon holding tank for transfer using a
induced flow pump and transfer water to the last CIC column in the train.

Fresh carbon will be agitated in a conical tank with the agitator located above the carbon sizing
screen. This is done to detach fine carbon particles — a process known as ‘attritioning’. The
attritioned carbon will be discharged on to the carbon sizing screen to remove the carbon fines
generated. The system is fitted with its own electric hoist.

The carbon stripping and reactivation area will be provided with its own sump pump that will
transfer any spillage to the quench pan.

17.5. UTILITIES AND REAGENTS

Reagents will be delivered to site in 20 ft shipping containers. The shipping containers will be
utilised as on-site storage where possible to limit the requirement for a reagent building on site.
Containers will be handled with a site reach stacker. The quantities stored on site will meet
strategic and operational requirements. Empty containers will be taken away by the supplier
for reuse when full container deliveries are made.
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The approximate numbers of containers required in the reagent storage areas are shown in
Table 17-14.

TABLE 17-14 NUMBER OF CONTAINERS REQUIRED FOR REAGENT STORAGE

Reagent witin Contamer | 104y aday. OV Tota
Cyanide 1t boxed bags 84 34 10 128
Lime 1t bags 70 28 0 98
Anti-scalant 1m3IBC 1 1 1 3
NaOH 800 kg bulk bags 3 2 1 6
HNO;3 1 m3IBC 9 6 1 15
Activated 25 kg bags on a pallet 1 1 1 3
Carbon (40 bags per pallet)
Smelting 25 kg bags on a pallet 1
Fluxes (40 bags per pallet)
Note IBC — intermediate bulk container
17.5.1. POWER

Electricity will be supplied from on-site diesel generators. A more detailed description can be
found in Section 18.5.4.

17.5.2. FUEL

Almost all equipment in the ADR area requiring energy supply for heat will be diesel fired — for
example the carbon regeneration kiln, the elution heaters and the gold furnace. A day tank for
diesel storage will be provided in the ADR building.

17.5.3. WATER
17.5.3.1. RAW WATER

A supply of raw water will be directly pumped from bores located near the ADR plant, adjacent
to the Kumbeltash stream, through a buried pipeline to a dedicated 1000m?3 raw water tank.
Raw water will be delivered to the processing facilities as required, principally as solution
make-up for the heap leach operation. The raw water tank will be dual purpose with one suction
nozzle located at the base of the tank and one half-way up. The upper section will supply raw
water for process requirements, whilst the lower section will supply the fire water ring main in
the ADR plant.

The raw water will be pumped by centrifugal pumps around the ADR area and reports back to
the raw water tank. Raw water will be drawn from the ring main as required by the process. In
addition to barren solution makeup, a significant consumer is the cyanide mixing. Continuous
circulation of the raw water reduces the risk of freezing in winter, but other means to prevent
freezing will also be required.
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17.5.3.2. PoTABLE WATER

A small potable water facility may be installed in the ADR facility. However, the default strategy
will be to transfer potable water daily by truck to the potable water located in the ADR area.
Other areas in the process area that will require water are the laboratory, the administration
building, the power station, and the site main gate.

17.5.4. FIRE WATER SYSTEM

The fire water system will supply the ADR area only and will consist of the fire water section of
the raw water tank, fire water pumps, fire water ring main and distribution points. An electric
fire water pump, a diesel fire water pump and a jockey pump make up the fire water pump
arrangement. Provision for fire hoses will be made at intervals around the ring main.

The lower section of the raw water tank will be dedicated to fire water. The suction spigot for
the raw water pumps will be located part way up the raw water tank such that there will always
be a dedicated volume of fire water in the tank.

17.5.5. LABORATORY

A fully equipped laboratory will be available on site and will have the following separate
sections:

e A sample preparation sector with space/bench area for sample receiving,
drying ovens, size reduction equipment, and adequate bench space for the
preparation of mine and geological samples;

o An assay laboratory with separate sample preparation and storage areas for
samples sourced from different zones of the orebody to avoid cross
contamination, fire assay equipment, scale room, chemical laboratory
analysis, and chemical storage; and

e A metallurgical laboratory including pressure filters, leach columns, bottle roll
leaching test facilities, and other miscellaneous metallurgical laboratory
equipment as required.

The laboratory sample schedule can be seen in Table 17-15.

TABLE 17-15 LABORATORY SAMPLE SCHEDULE

Per Per Per Per

Type of Sample Shift =~ Day = Week = Month

Grade Control - 85 1,400 @ 5,600
Crushed Ore 2 4 30 130
Heap Leach Pad Samples 2 4 30 130
Solution Samples (pregnant and barren) 2 4 30 130
Carbon Samples (pregnant and barren) 2 4 30 130
Smelter Slag Samples 2 4 30 130
Total Metallurgical Samples 10 20 150 650
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17.5.6. CYANIDE

Cyanide will be delivered in bulk bags containing sodium cyanide briquettes. Cyanide bags are
normally delivered in wooden crates in a shipping container, a number of which will be stored
on a concrete platform, with suitable access for a forklift.

The cyanide system allows for preparation of cyanide from bulk bags in a 10 m3 (50 m?3 for
optional design) mixing tank, fitted with jet mixers. The solution is made up to a strength of
25% (m/m). The systems include an electric hoist and bag breaker with dust extraction and
filtration. The prepared solution is pumped to a storage/dosing tank of 110 m3 (50 m3 for
optional design) where the cyanide solution is pumped in a ring main to the various required
locations. The cyanide area is bunded and fitted with a sump pump to return spillage to the
mixing tank.

17.5.7. LIME

Burnt lime (CaO) will be used to adjust the pH of the irrigation solution for the HLF. Lime will
be delivered in one tonne bulk-bags. A lime handling and storage facility will be installed over
the fine ore stockpile feed conveyor or the load-out conveyor, whichever is most suitable. The
facility will be sized to store approximately 3 days’ supply. The facility will be equipped with a
dust collection system, bag breaking system, and a discharge arrangement on to the conveyor.
Screw feeders will add the required amount of lime onto the conveyor at a rate of 0.5 kg/t of
ore.

17.5.8. SobpiuM HYDROXIDE

The caustic system allows for preparation of NaOH solution from bulk bags (1 tonne) or 25 kg
bags in a 10 m3 mixing tank, fitted with jet mixers. The systems include an electric hoist and
bag breaker. The solution is made up at a strength of 20% to minimise the need for heat tracing
of the tank, equipment and piping. The dilute solution is pumped directly from the mixing tank
to the relevant areas since all consumers are on a batch basis and not for continuous use. The
main users of sodium hydroxide are Elution, Acid Wash, Adsorption and cyanide mixing. If
required, small amounts of sodium hydroxide can also be used for acid spill neutralization.

17.5.9. NITRIC ACID

Concentrated nitric acid (55-65%) will be delivered to site in 1000 £ intermediate bulk
containers (IBC’s). As required, an IBC will be transported into the process area by forklift truck
and placed into a bunded area on the tiled platform next to the mixing tank. The acid will be
pumped undiluted, directly from the IBC tank into the acid mixing tank as required.

The mixing tank will always be filled with water prior to acid addition, to achieve a target pH of
0 to 2. The diluted acid will be used to remove scale and other contaminants contained in the
loaded carbon that would inhibit gold desorption in the elution step.

17.5.10. ANTI-SCALANT

Anti-scalant will be delivered to site in 1000 £ IBC containers and pumped undiluted at a
controlled rate to the barren solution tank using a metering pump. The purpose of the anti-
scalant is to retard the formation of calcium carbonate scale and other deposits that may foul
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the activated carbon or plug the system drip emitters. The consumption rate is projected to be
20 g/t of ore.

17.5.11. ACTIVATED CARBON

Fresh granular carbon will be delivered to site in 800 kg bulk bags. The fresh carbon will be
added in the attritioning tank, and screened prior to transfer to the carbon storage tank. Carbon
will be transferred to the adsorption circuit as required. Carbon consumption is projected to be
approximately one inventory turnover per year, i.e. about 25 t/yr.

17.5.12. SMELTING FLUXES

Flux material required in the smelting process will comprise a combination of sodium borate
(borax), silica, sodium nitrate (nitre), and sodium carbonate (soda ash). Fluxes will be delivered
in 25 kg bags. During smelting, the flux constituents combine with base metal oxides present
to form silicates and borates in the slag, promoting a higher gold content in the Doré. It is
estimated that approximately 150 g of flux per kilogram of dried gold and silver sludge will be
required.

17.5.13. HYDROGEN PEROXIDE

Hydrogen peroxide may be used to remove any cyanide contained in any solution which has
overflowed from the heap into the emergency event pond before discharging it. The solution
containing 50% by weight of hydrogen peroxide will be delivered to site in IBC containers. The
hydrogen peroxide will remain in these containers until required. If required, the IBC container
will be taken to the emergency event pond, and a sufficient amount of solution will be added
to the pond water, to break down the any residual cyanide

17.6. CONTROL PHILOSOPHY

In alignment with the underlying design criteria selected for the Tulkubash project and
Processing Facilities, the control strategy for the processing facilities will be functional and
minimalistic. An integrated control system will not be employed. Rather, each of the main
functional areas of the process plant will employ its own stand-alone process control software.

A preferred platform for the crushing and ADR areas could be Siemens S7-1500 PLC’s for
areas and S7-1200 for field PLC’s, together with TP1900 Comfort HMI’s for operator control.
Communication to a central location for data collection and processing would be provided.

An objective will be to integrate vendor software into the area packages as far as possible.
This applies in particular to secondary and tertiary crusher operation but, in addition, interfaces
with other vendor equipment in the Crushing and ADR areas will be necessary — such as the
dust extraction, and regeneration Kiln.

17.7. PROCESS PLANT ENVIRONMENTAL ISSUES
An environmental discussion relating to the Project can be found in Section 20.

Section 17.7 outlines a summary of environmental issues from a process plant perspective.
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17.7.1. Soblum CYANIDE

The primary environmental focus of any Gold Processing Facility using cyanide as the leaching
agent is sodium cyanide itself. Whilst Chaarat is not a signatory to the International Cyanide
Management Code (ICMC), Chaarat has committed to follow the guidelines of the Code in
several important respects.

e First and foremost, the design of the ADR facilities has been in accordance
with ICMC code requirements;

e Cyanide will be sourced from ICMC compliant manufacturers;
e Transport of Cyanide will be to ICMC standards; and
e ICMC Procedures for Storage and Handling will be followed.

Supporting strategies include:

o Development of a cyanide management strategy as part of the site’s
environmental management plan for implementing best practice;

¢ Implementation of cyanide safety and management training for all personnel
employed in areas where cyanide is used - including contractors;

o Implementation of safe procedures for cyanide handling including transport,
storage, containment, use and disposal;

e Integration of the Site cyanide and water management plans;

¢ Implementation of Procedures for disposing of residual cyanide from bags and
boxes; and

¢ Organisation of periodic third-party cyanide audits of the Tulkubash
Processing Facilities and subsequent revision of cyanide management
procedures where appropriate.

17.8. PROCESS PLANT HEALTH AND SAFETY

A health and safety policy will be drafted in accordance with the Kyrgyz Republic health and
safety legislation.

Best practice safety management procedures will be established and employed throughout the
operation.

Given the inherently hazardous nature of Adsorption, Desorption and Refining (ADR), and
Assay Laboratory operations, special safety provisions will apply to these activities including
but not limited to:

¢ Risks related to — Sodium Cyanide:

- Restricted access for personnel wherever cyanide is used,

- Special cyanide training for all personnel working in these areas;

- Employment of portable hydrogen cyanide monitors for personnel
working in high risk areas;

- Employment of fixed hydrogen cyanide monitors in known high risk
areas; and

- Colour coding of all tanks, pipes, etc. containing cyanide.
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¢ Risk related to — Temperature and pressure (Desorption area, gold refining):

- Provision of special safety equipment;

- Special Training; and

- Hire of personnel with higher level of education.

e Risk related to — Mercury:

- Whilst Mercury removal facilities have not been installed in the initial
installation (analysis results have not indicated an immediate
requirement), space has been provided to allow for future installation;

- Mercury testing equipment will be purchased; and

- Medical testing programme will be instituted for Gold Room
employees.

¢ Risk related to — Lead (Laboratory):

- Provision of Special safety equipment for fire assay;
- Provision of suitable HVAC facilities; and
- Routine medical testing for Lead for Fire Assay employees.

Supporting Strategies will include:
e Hazard and operability (HAZOP) studies for relevant equipment and
processes during the design phase;

o Periodic risk assessments for process equipment as required during the
operational phase; and

e Establishment of a procedure for the management and control of substances
that are hazardous to health (COSHH).
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18. PROJECT INFRASTRUCTURE

18.1. OVERVIEW AND SITE LAYOUT

Infrastructure is generally understood as the services and utilities supporting a project, industry
or country. However, in this document it will be used in a more general sense to cover all man-
made interventions on the property on the Tulkubash site, including earthworks, utilities,
buildings and equipment.

The locations of project facilities and other infrastructure items have been selected to take
advantage of local topography, accommodate environmental considerations, and ensure
efficient and convenient operation of the mine haul fleet.

FIGURE 18-1 PROJECT STRUCTURE SUMMARY
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18.1.1. MINING COMPRISES -
18.1.1.1. MINING ROADS

¢ Roads and platforms;
e Haul roads;
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18.1.1.2.

CHAARAT

MINING BUILDINGS

Explosives Storage;

¢ Ammonium Nitrate (AN) Storage; and

18.1.2.
18.1.2.1.

18.1.2.2.

18.1.3.
18.1.3.1.

18.1.3.2.

18.1.3.3.

18.1.3.4.

18.1.3.5.

Mine Maintenance Workshop

INFRASTRUCTURE COMPRISES -
INTERNAL

Accommodation Camp.
EXTERNAL

Off-site infrastructure, including the Chatkal Station and Kumbel Pass
checkpoint; and

Site access road (Kumbel pass to Security Gate).
PROCESSING FACILITIES COMPRISES -
CRUSHING FACILITY

Including ROM pad, primary crushing facility, secondary and tertiary crushing
facility, and loadout station.

HEAP LEACH FAcCILITY (HLF)

Comprising a heap leach pad; liner system with overliner drainage; catchment
drains and underliner drainage; stormwater diversion channels; and pregnant
leach solution pond (PLS), PLS overflow pond, emergency pond, attenuation
ponds and sedimentation ponds.

ADR PAD

ADR plant, electrowinning and goldroom, cyanide storage facility, reagent
storage facility; and

Support Services such as laboratory, clinic and administration building.

POWER SuPPLY

Diesel-generator power station;

Diesel fuel farm;

Internal utilities; and

Power distribution to all facilities via two 10kV feeder circuits.

PROCESS SERVICES

Raw water, fire water, and potable water;

Sewage,;
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18.1.3.6. PROCESS INFRASTRUCTURE

e Process buildings:
- Warehouse/workshop; Site admin building, and laboratory.
e Process Roads:

- Heap Leach (west, east, central);
- Load out, Crusher Plant and Power Station, and ADR; and
- Haul Road Extension.

e Process General:
- Process IT and communications infrastructure; and
- Tools and Equipment, special safety, and training.
18.1.3.7. PROCESS AREA SECURITY

e Site gatehouse, ADR entry, and Gold Room.

18.1.4. ‘OWNER’S’ FACILITIES COMPRISES -

e Temporary facilities:

- Batch plant; and
- Borrow Pits, Laydowns.

e Mobile Equipment; and
e Radio Communication.

The main components described above are shown on the general arrangement map in Figure
18-2 below (refer to Appendix E for additional GA drawings).
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FIGURE 18-2 GENERAL SITE LAYOUT
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18.1.5. BASIS OF SITE LAYOUT

Site layout is based on topography derived from a LIDAR Survey commissioned by Chaarat,
publicly available satellite imagery, and where available, site observations.

The site facilities layout is informed primarily by:

e The site topography, geohazards such as avalanches and rockfalls,
e The 100 m water exclusion zone on either side of the Sandalash River

e The 50 m water exclusion zone on either side of the Kumbeltash stream, has
been removed from the requirements, as noted in a July 2020 notification from
the Kyrgyz Local Water Authority regulations.

All site facilities are situated between the Mine in the south and the HLF in the Dry Valley in
the north. Limited areas exist on site which have a sufficiently low-geohazard level and are
outside of the water exclusion zone, and on reasonably level terrain.

Consequently, many facilities and associated access roads have been positioned on the lower
slopes of the surrounding mountains, necessitating substantial earthworks.

A detailed geohazard assessment was conducted in the dry valley. This assessment
highlighted several areas of rockfall and avalanche risks around the HLF, process area, and
ROM pad locations.

Key geohazard hazards identified within the local area include:
o Rockfalls from upper mountain slopes (rock crags), as isolated block fall
events;
¢ Rock avalanches;
e Large-scale active/seasonal debris flows

e Snow avalanches, which include dry and wet snow avalanches, and slush
flows; and

e Seasonal snow melt and stormwater run-off.
Significant geohazards to site infrastructure will be managed by:
e Avoiding the risk through the relocation of facilities;
e Preventing the risk by stabilizing the area that poses the danger, or
e Controlling the impact of the event through protective measures.

A drawing of the geohazards in the Process Area and proposed mitigation measures is shown
in Figure 18-3 below.
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FIGURE 18-3 PROCESS AREA GEOHAZARD RISK AND MITIGATION PROPOSAL

18.1.6. LOCATION OF FACILITIES

18.1.6.1. MINE

The open pit mine and Waste Rock Dump will be located at the north end of the site, on the
eastern side of the Sandalash River, halfway up the valley side. A suitable location, near the
permanent site of the mine maintenance workshop, has been identified as a safe zone to park
trucks during blasting and shift change.

18.1.6.2. MINE SITE ROADS

The main mine road is the Mine Ore Haul Road extending from the Pit to the ROM pad at the
Crushing Facility.

The East Pit Road from the 2019 BFS Update has been removed and replaced by 3 off sub-
roads, being:
¢ Pit Road to Main Zone, constructed in Phase-1;
¢ Pit Road from Sandalash Bridge to Main Zone, constructed in Phase-2; and
¢ Pit Road to Waste Dump.

Other roads in the mining area are:
e The Ammonium Nitrate Platform Access Road;

e The Detonator Platform Access Road; and
e The Camp Platform Access Road.
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Roads are not considered permanent structures with regards to the water exclusion
regulations, so the routing of site roads makes use of the water exclusion zone in the valley
floor, where required.

18.1.6.3. MINE MAINTENANCE WORKSHOPS

A transitional facility will be established on the flat ground near the bridge below the open pit.
This site is outside of the 100 m exclusion zone for the river and will be equipped with
appropriate size of storage, tyre and welding shops and other infrastructures as required.

The permanent mine maintenance workshop will be located adjacent to the Waste Rock Dump,
a minimum of 500 m from the open pit. This location eliminates the need for significant
preparatory earthworks and long-term exposure to geohazards in the Sandalash Valley. The
pad for the mine maintenance workshop will be constructed later in the project.

18.1.6.4. DETONATOR STORAGE

The location of the explosive’s storage is limited by the requirement of a 500 m exclusion zone.
The explosives storage will sit on a cut-and-filled pad on the eastern side of the Sandalash
Valley, upstream of the confluence of the Sandalash River and Kumbeltash Stream. The
geohazard assessment identified minor risks of rock fall and boulder debris, but the location is
considered acceptable provided some mitigation measures are put in place.

18.1.6.5. AMMONIUM NITRATE STORAGE

Ammonium Nitrate (AN) is not considered explosive until it has been mixed with fuel oil. An
explosive exclusion zone around the stores is not required. However, according to Kyrgyz
regulations, AN must be stored separately from the detonator storage area, fenced, and
guarded.

The AN storage will be located on the eastern side of the Sandalash Valley, upstream of the
confluence of the Kumbeltash Stream and Sandalash River, accessible via a spur road off the
main north-south haul road. The AN storage will be located on a cut-and-filled, bunded pad.
The site, which is large enough for the storage of AN shipping containers, is located outside
the river exclusion zone on the lower slopes of the valley.

18.1.6.6. INFRASTRUCTURE

18.1.6.6.1. 360 MAN CAMP

The camp will be located in the Sandalash Valley, halfway between the open pit mine and the
process area, to limit disturbances from the mine and process operations. Suitable locations
for the camp were restricted due to several boulder gullies and avalanche risks. The high-level
geohazard assessment concluded that while the camp is not in an ideal location, mitigation
measures could be put in place to protect it, and therefore Chaarat has built several protection
berms above the camp platform as per the specific recommendation of avalanche experts,
based on regular site surveys.
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18.1.6.6.2.

CHAARAT

WATER SOURCE

The borehole installation supplying the camp will be located adjacent to the Sandalash River
as close as possible to the camp. Significant progress has been made with the on-site
installation which is covered in Section 18.4.1.6.

18.1.6.7.

18.1.6.7.1.

18.1.6.7.2.

PROCESSING FACILITIES

CRUSHER
Rom Pad

A trade-off study was conducted to assess the relative benefits of the
ROM pad and crusher facility locations. The proposed location is
identified as north, up the valley. The ROM pad location is selected
halfway up the valley side to enable the topography to be utilised for
dumping into the crusher feed bin.

Crushing Facility

A trade-off study identified conventional crushing closer to the HLF as
opposed to in-pit crushing (Appendix G). The primary crusher location
is determined by the ROM pad location and the requirement to have
the ROM bin as close as possible, and below, the ROM pad.

Fine Ore Stockpile (Loadout)

A trade-off study showed it would be more advantageous to truck the
ore over a greater distance rather than use an extended conveyor to
transport the ore closer to the HLF (Appendix G).

HLF AREA
Heap Leach Facility

The Heap Leach Pad will be located at the southern end of the site in
the dry valley. The dry valley was selected as the only suitable area
for the HLF, with no active watercourses and enough reasonably level
ground to build the heap. The location makes use of the valley sides
and the slope of the valley floor to direct the pregnant leach solution
via a series of drainage pipes to the vertical Caisson within the PLS
pond area.

The location of the Heap Leach Pad determined the position of other
related facilities such the PLS ponds, attenuation pond, emergency
pond and sedimentation ponds, as well as the diversions channels.

ADR Area

The process area pad will be located on the eastern side of the
Kumbeltash Valley, running lengthwise along the contours of the
valley side, between the outer perimeter of the water exclusion zone
and the steeper section of the valley side. The exact location was
selected to minimise geohazard risks.

Based on the topography of the site, the ADR area’s proximity to the
ponds allows for the efficient pumping arrangement of the PLS from
the PLS pond to the ADR plant.
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e Power Station and Fuel farm

- As the power station will be the major user of fuel, the power station
and fuel farm will be located adjacent to one another.

- The power station is located within reasonable proximity to its main
users - crusher and ADR.

- The power station location is satisfactory with respect to geohazards.

18.1.6.7.3. SERVICES
e \Water

- Water for the processing facilities will be supplied from bores located
near the plant and adjacent to the Kumbeltash stream. Studies have
confirmed year-round supply. Significant on-site progress has been
made with this installation as noted in Section 18.5.5.1.

- The main water storage tank will be located in the ADR plant.

18.1.6.7.4. PROCESS INFRASTRUCTURE

Fabricated steel buildings will be located in the ADR Plant and in the crushing plant, which has
four separate buildings — primary crusher building, bypass screen building, secondary and
tertiary crusher building, and screen house.

Portable buildings will be used for the admin offices and clinic, the laboratory, the ADR offices,
and the crusher offices.

The reagent storage building in the ADR area and the workshop/warehouse building may be
portable or fixed depending on final Kyrgyz authority decision.

18.1.6.7.5. SECURITY
Site Gatehouse

- The gatehouse will be located at the point where the new Kumbel
Pass road enters the mine site, close to the Process area. The
gatehouse will be used as an assembly point in the event of an
emergency, such as an avalanche in the Process or HLF areas.

18.1.6.7.6. OWNER
e The batch plant will be located in the Dry Valley.
e The mobile crusher will be positioned at the mine.

e The potential location of borrow pits is shown on the relevant HL drawing,
Reference 103822-01-B-1107 Rev0 .

18.2. DESIGN BASIS

18.2.1. INTRODUCTION

The Mine is located in a seismically active area, in steep terrain, with high risk of geohazard
events and with a severe climate. Therefore, the environmental conditions have a strong
influence on the design.
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Furthermore, for this feasibility study and this phase of the project, modest mine grades and
mine life together with relatively unskilled workforce plus a minimum expatriate operational
contingent mandate that —

o Processing facilities shall be technologically ‘low to medium’ and ‘it for
purpose;

e Site communications and process control strategy shall be minimalist and
limited in scope; and

e Whilst for example, the temporary mine workshop, Crusher and ADR buildings
will be fabricated as enclosed structures, many of the other buildings on site
will be prefabricated portable type buildings, delivered for example as
‘flatpacks’. Exceptions may or may not include the process
workshop/warehouse and the CN storage area, depending on regulatory
requirements.

Obtaining Kyrgyz Government approval for the design of Site and Process facilities in common
with all former Soviet Republics entails a process of ‘Adaptation and Legalisation’. The success
and timeliness of the process requires adherence to Russian and Kyrgyz design standards,
including GOST National Standards, SNiP Construction Codes and Regulations, and PUE -
the Electrical Installation Design Code.

The site’s remote location and relatively long (and high risk) supply chain informs equipment
selection criteria. In general, major critical equipment such as crushers, regen Kiln,
electrowinning cells, elution heaters, ‘E-houses’ and other major electrical equipment will be
sourced from reputable international suppliers. Steel fabrications and other equipment will be
sourced more cost effectively from countries such as Kazakhstan, Russia and Turkey.

Finally, an optimisation exercise (‘Value Engineering’) conducted after the initial BFS and basic
engineering phase, generated some significant changes and improvements, notably —

e Optimising the location of facilities especially in the crusher area to provide the
most cost-effective earthworks design;

e Opting for a slightly more robust crushing design to allow greater flexibility in
ore feed and increased reliability;

e Establishing a more flexible, cost effective and operable ADR facility; and
e Reengineering the HLF to provide phased construction for operability and
deferred capital.

18.2.2. CiviL GEOTECHNICAL

Four phases of ground investigation were undertaken at the site by EcoServices (2010);
KyrgyzGllZ (2011); NK Group (2016); KyrgyzGlIZ (2017 and 2018).

The ground investigations focused mainly in the areas of the proposed site infrastructure: mine
maintenance workshop, accommodation camp, AN storage, explosives storage, fuel farm and
power station, ROM pad, loadout station, and the HLF.

Table 18-1 summarises the ground conditions from available site ground information.
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The information in Table 18-1 was reviewed to determine the preliminary ground conditions of
the site. The most relevant information for the site infrastructure is contained within the
KyrgyzGlIZ (2017) report, which has the largest number of exploratory drillholes located at the
proposed locations of infrastructure. The ground at the proposed site infrastructure locations
comprises three different types of soils:

e Loam, classified as clayey silt;
o Gruss, classified as clayey, silty, sandy gravel; and
¢ Rubble ground, classified as clayey, silty, sandy gravel.

Loam material is generally encountered at surface to relatively shallow depths and will, in most
cases, be removed during site preparation and topsoil stripping.

The gruss and the rubble ground generally classify as coarse soils, which are cohesionless.
The foundation material for the site infrastructure will include these materials, and the
preliminary bearing capacity assessment (Section 18.5.2) is based on typical strength
parameters for these types of soils.

The groundwater level was generally encountered at depths greater than 6 m and in most
cases much deeper.
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LogiProc
TABLE 18-1 GROUND CONDITION INFORMATION
Author Date Document Description Relevapt
Information
EcoServices 2010 Gl Report Factual GI Report for the HLF Boreholes and laboratory test results
. Borehole | d t text, includi f

Gl Report for Former Planned Processing Factual GI Report for the area south of the dry orehole logs and report text, inclu |ng.summary N

KyrgyzGlIZ 2011 ranges of laboratory test results and soil parameter
Area valley
values
Kvravz National Report of Research for the Study of
yray. . 2016 Mechanical Properties of Ground at Chaarat Factual Gl Report for the HLF Report only
Academy of Science . . I
Mine Heap Leaching Facilities
. Report on the Determination of Ground " e
Kyrgyz National . . ; Factual Report for the HLF, specifically to Report and partial field results only, plus borehole
. 2016 = Physical and Mechanical Properties for Heap - ) .
Academy of Science evaluate suitability for reuse as fill material logs
Leach Pad, Dry Valley
NK Group 2016 Engineering Study of Chaarat Mine Facilities Factual Report: RC and VES Seismic Survey Tabulated geophysics results
WAI 2017