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Acronyms and Abbreviations 

Acronym /  
Abbreviation 

Definition 
Acronym /  
Abbreviation 

Definition 
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3D 3 Dimension L Litre 

A Ampere L/s Litres Per Second 

a Annum LAN Local Area Network 

AACE 
Association for The Advancement of 
Cost Engineers 
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Anglo American Research 
Laboratories 

LG Lerchs-Grossmann 

AAS 
Atomic Absorption 
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LG Low Grade 
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Ag Silver LV Light Vehicle 

AGP AGP Consultants Ltd m Meter 

AN Altan Nar M Mega (Million) 

Ar/Ar Argon-Argon Dating m2 Square Meter 

As  Arsenic m3 Cubic Meter 
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ASTM International; American 
Society for Testing and Materials 
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AUD Australian Dollar MASL Meters Above Sea Level 

AuEq Gold Equivalent MASL Meters Above Sea Level 
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BCR Blue Coast Research Ltd MBR Membrane Bioreactor 

BFA Batter Face Angle MCAF Mining Cost Adjustment Factors 

BK Bayan Khundii MET Page 35 

BOM Bill of Materials MFSE Midfield South East 

BWI Bond Ball Mill Work Indices mi Intact rock parameter 

CAOB Central Asian Orogenic Belt ML Million Litre 

CAPEX Capital Expenditure mm Millimeter 

CBMG Carbonate-Base Metal Gold Mn  Manganese 

CDT Chinese Dump Truck MNS Mongolian National Standard 
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Metallurgy, And Petroleum 

Mo Molybdenum 

CIP Carbon In Pulp MRE Mineral Resrource Statement 

cm Centimeter MRPAM 
Mineral Resource and Petroleum 
Authority Of Mongolia 

CMCP Conceptual Mine Closure Plan MSDS Material Safety Data Sheets 

CN Cyanide Mt Million Tonne 

CNWAD Weak Acid Dissociable Cyanide Mtpa Million Tonnes Per Annum 

COG Cut-off Grade MW  Megawatt 

COS Coarse Ore Stockpile myr Million Year 

CPT Cone Penetration Tests N North 

CRCP Contaminant Runoff Collection Pond NaCN Sodium Cyanide 

CRM Certified Reference Material NAF Non-acid Forming 

Cu Copper NE North East 

CV Coeffiicient of variation NI 43-101 National Instrument 43-101 

CWDD Clean Water Diversion Drains NKMA New Kazakh-Mongol Arc Terrane 

CWi Crusher Work Index NO2 Nitrogen Dioxide 

d Day NPV Net Present Value 

D Disturbance factor NSR Net Smelter Return 

DCF Discounted Cash Flow NW North West 

DED Detailed Engineering and Design O2 O2 Mining Limited 

DEIA 
Detailed Environmental Impact 
Assessment 

OMC 
Orway Mineral Consultants-Perth, 
Au 

DEM Distal Elevation Mode OMS 
Operations, Maintenance And 
Surveillance 

DH Dark Horse OPEX Operating Expenditure 

DTH  Down The Hole oz  Troy Ounce (31.1035 g) 

DZ Discovery Zone P.Eng Professional Engineer 

E East  P.Geo Professional Geoscientist 

E&S Environmental and Social PAF Potentially acid-forming 

EBRD 

European Bank for 
Reconstruction and 
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PCAF Processing Cost Adjustment Factor 
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Construction 

PLC Process Logic Controller 



Bayan Khundii Gold Project  
Feasibility Study Update, NI 43-101 Technical Report 

 

Page 24 of 439 

Acronym /  
Abbreviation 

Definition 
Acronym /  
Abbreviation 

Definition 

EPCM 
Engineering, Procurement, 
Construction Management 

PPA Power Purchase Agreement 

ESIA 
Environmental And Social Impact 
Assessment 

ppb Part Per Billion 

EUR European Euro ppm  Part Per Million 

FA Fire Assay QA/QC Quality Assurance-Quality Control 

Fe Iron QP Qualified Person 

FEED Front End Engineering Design RFP Request For Proposal 

FIFO Fly In Fly Out RFQ Request For Quotation 

FoS Factor Of Safety RL Relative Level 

FRP Fibre Renforced Polymer RMS Responsible Mining Solutions Corp. 

FS Feasibility Study RMSE Root Mean Square Error 

g Gram RO Reverse Osmosis 

G&A General And Administrative ROM Run Of Mine 

g/L Gram Per Litre ROMA Roma Group Ltd 

g/t Gram Per Tonne RPM Rpm Global Asia Limited. 

GA General Arrangement RQD Rock Quality Designation 

GC Clayey Gravel with Sand RWI Bond Rod Mill Work Index 

GEIA 
General Environmental Impact 
Assessment 

s Second  

GHB Generalised Hoek-Brown S Sulphur 

GPS Global Positioning Satellite S South 

GRG Gravity Recoverable Gold SAB 
Semi-Autogenous Followed By Ball 
Grinding 

GSI Geological strength index SAG Semi Autogenous Grinding 

ha Hectare SE South East 

HCl Hydrochloric Acid SGH Security Guard House 

HClO4 Perchloric Acid SGS 
Ulaanbaatar Laboratory of SGS 
Mongolia LLC 

HDPE High Density Polyethylene SM Silty Sand 

HEX Hydraulic Excavator SMBS Sodium Metabisulphite 

HF Hydrofluoric Acid SMC SAG Mill Comminution 

HG High Grade SMC Tests® SAG Mill Comminution testing 

HLSP Herder Livelihood Support Program SMDD Standard Maximum Dry Density 

HNO3 Nitric Acid SO2 Sulphur Dioxide 

hp Horsepower SPT Standard Penetration Tests 

hr Hour SW South West 
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HV Heavy Vehicle SWIR Short-Wave Infrared 

HVAC 
Heating, Ventilation, And Air 
Conditioning 

{˸¦ Smallest Mining Unit 

ICP 
Inductively Coupled Plasma (Mass 
Spectrometry) 

t Metric Tonne 

ICP OES 
Inductively Coupled Plasma Optical 
Emission Spectrometry 

TAT Trans Altai Terrane 

IP Induced Polarization tpa Metric Tonne Per Year 

IPD Integrated Project Delivery TSX Toronto Stock Exchange 

IPDC 
Integrated Project Delivery 
Company 

U/Pb UraniumςLead Dating 

IPMT 
Integrated Project Management 
Team 

UCS 
Unconfined/Uniaxial Compressive 
Strength 

IRA Inter Ramp Slope UN Union North 

IRR Internal Rate Of Return US$ United States Dollar 

IUCN 
International Union For 
Conservation of Nature 

UTM 
Universal Transverse Mercator 
coordinate system 

IWF Integrated Waste Facility V Volt 

K Kilo (Thousand) VAT Value Added Tax 

Kg Kilogram W Watt 

KGD Khundii Gold District W West 

kL Thousand Litre WAD Weak Acid Dissociable 

km Kilometer WBS Work Breakdown Structure 

km2 Square Kilometer WGS World Geodetic System 

KNA Kriging Neighbourhood Analysis WMP Water Monitoring Plan 

Koz Thousand Troy Ounce WRD Waste Rock Dump 

Kt Thousand Tonne WRMP Water Resources Management Plan 
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Ktpa Thousand Tonnes Per Annum Yr Year 
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1. Summary 
 

1.1. Introduction 

9ǊŘŜƴŜ wŜǎƻǳǊŎŜ 5ŜǾŜƭƻǇƳŜƴǘ /ƻǊǇƻǊŀǘƛƻƴ όά9ǊŘŜƴŜέΣ ƻǊ ǘƘŜ ά/ƻƳǇŀƴȅέύ ŎƻƳƳƛǎǎƛƻƴŜŘ O2 Mining 

Limited  όάO2έύ ǘƻ ǎǳǇǇƻǊǘ ŀƴŘ ƳŀƴŀƎŜ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘƛƴƎ ƻŦ ŀ CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ όάC{έ ƻǊ άC{ 

wŜǇƻǊǘέ) in accordance with the Canadian National Instrument 43-101 Standards of Disclosure for 

aƛƴŜǊŀƭ tǊƻƧŜŎǘǎ όάbL по-млмέύ ŦƻǊ ǘƘŜƛǊ млл҈ ƻǿƴŜŘ .ŀȅŀƴ YƘǳƴŘƛƛ DƻƭŘ tǊƻƧŜŎǘ όǘƘŜ άtǊƻƧŜŎǘέύ, which 

includes the BK Gold Deposit and the Dark Horse Mane Gold Deposit, located in Bayankhongor 

province, southwestern Mongolia. Technical works for this FS update Report were provided by a group 

of independent engineering and consulting firms with experience in Mongolia and globally. The 

effective date of the FS update is August 15, 2023 and is based on a Mineral Resource for the BK gold 

deposit with an effective date of April 20, 2023, and a Mineral Resource for the Dark Horse Mane gold 

deposit with an effective date of November 1, 2022, and includes an updated Mineral Reserve with 

an effective date of August 1, 2023. 

The FS update envisions a high-grade, open-pit mine, beginning at surface in the southern portion of 

the BK gold deposit (Striker and Gold Hill), and expanding northward into adjacent zones at Midfield 

and North Midfield to a maximum depth of 155 meters. The Dark Horse deposit will commence mining 

concurrently with BK, from the third year of operations, to a maximum depth of 55 meters. Total 

mineable mineralized plant feed is 4 million tonnes at an average diluted head grade of 4 g/t gold and 

average strip ratio of 10.9:1 (waste tonne: plant feed tonne).  

¢ƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴŎƻǊǇƻǊŀǘŜǎ ŎƻƴǾŜƴǘƛƻƴŀƭ ŎǊǳǎƘƛƴƎ ŀƴŘ ƎǊƛƴŘƛƴƎΣ ƭŜŀŎƘ ŀƴŘ ŀ /ŀǊōƻƴ ƛƴ tǳƭǇ όά/Ltέύ 

plant with processing capacity of 1,935 tonnes per day and a projected gold recovery of 93%. Total 

recovered gold over the life of the Project is 476,001 ounces and total recovered silver over the life of 

the Project is 121,278 ounces. Gold and silver will be produced as a doré and sold to the Bank of 

Mongolia at the daily spot price on the London Metals Exchange.  

Based on current reserves, the development will operate for eight and a half years including a one-

year pre-production period, six and a half year mining and processing period and one-year closure 

period. Prospective areas in the vicinity of the deposit and untested prospects on the Khundii mining 

license, and contiguous Ulaan exploration license, provide significant opportunities to expand 

resources and extend the mine life. These areas are ŎǳǊǊŜƴǘƭȅ ǘƘŜ ŦƻŎǳǎ ƻŦ ǘƘŜ /ƻƳǇŀƴȅΩǎ ŜȄǇƭƻǊŀǘƛƻƴ 

work with drilling and technical studies underway to improve confidence for future development. 

1.2. Key Study Outcomes 

This section presents the outcomes of the mine plan and economic analysis completed for the Bayan 

Khundii FS update. The economic analysis represents forward-looking information that is subject to a 

number of known and unknown risks, uncertainties and other modifying factors that may cause actual 

results to differ materially from those presented. The material factors or assumptions used in the 

economic analysis and associated risks or uncertainties are fully described in Section 22 ςEconomic 

Analysis and Section 25 - Interpretations and Conclusions. 

The results of the economic analysis, using base case parameters, are favorable for the Bayan Khundii 

tǊƻƧŜŎǘΦ ¢ƘŜ tǊƻƧŜŎǘΩǎ ǇǊŜ-tax Net Present Value ŀǘ р ҈ ŘƛǎŎƻǳƴǘ όάNPV5%έύ is US$245.0 million at the 

base gold price of US$1,8лл ǇŜǊ ƻǳƴŎŜΦ ¢ƘŜ tǊƻƧŜŎǘΩǎ Ǉƻǎǘ-tax NPV5% at US$1,800 per ounce of gold is 

US$170.1 million. ¢ƘŜ LƴǘŜǊƴŀƭ wŀǘŜ ƻŦ wŜǘǳǊƴ όάIRRέύ is 44.3% pre-tax and 35.3% post-tax. The payback 

period is expected to be 2.0 years pre-tax and 2.4 years post-tax. 

The key study outcomes for the projected mine plan and economic results are presented in Table 1-1. 
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Table 1-1 Financial Results from the Bayan Khundii Economic Model 

Cash Flow Summary (Based on US$1,800/oz Gold; US$23.62/oz Silver) 

Financial Results Units Amount US$/ounce [1] 

Processing Target M Tonne 4.0 N/A 

Actual Feed / Au g/tonne 4.0 N/A 

Actual Feed / Ag g/tonne 1.7 N/A 

Doré Production 

Gold Ounces Produced Ounces 476,001 N/A 

Payable Gold (99.85%) Ounces 475,287 N/A 

Revenue US$ M 855.5 1,797.3 

Silver Ounces Produced Ounces 121,278 N/A 

Payable Silver (99.85%) Ounces 121,097 N/A 

Revenue US$ M 2.9 23.6 

Doré Selling Costs US$ M -1.6 -3.4 

Net Project Revenue US$ M 856.8 1,800.0 

Operating Costs US$ M -351.6 -738.7 

Royalties US$ M -51.5 -108.2 

Real Estate Tax US$ M -2.9 -6.1 

Operating Earnings US$ M 450.8 947.1 

Initial Capital Expenditure US$ M -100.4 -210.9 

Sustaining Capital Expenditure US$ M -3.7 -7.8 

Environmental & Closure Costs US$ M -6.8 -14.3 

Salvage Value US$ M 2.0 4.2 

Pre-Tax Cash Flows US$ M 341.9 718.3 

Corporate Income Tax US$ M -97.7 -205.3 

Post-Tax Cash Flows US$ M 244.2 513.0 

Result Summary 

Financial Results Units Amount US$/ounce [1] 

Pre-Tax 

NPV5% US$ M 245.0 N/A 

IRR % 44.3 N/A 

Payback Period Year 2.0 N/A 

Post-Tax 

NPV5% US$ M 170.1 N/A 

IRR % 35.3 N/A 

Payback Period Year 2.40 N/A 

Notes: 

1. Amount per ounce is calculated based on gold ounces produced totaling 476,001 ounces. 
2. Initial capital expenditure consists of construction indirect costs, construction direct costs, owners 

project costs, mobile equipment, and contingencies. 
3. Totals may not add up due to rounding. 
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1.3. Property Description and Location 

The Project is located in southwest Mongolia, approximately 980 km southwest of the Mongolian 

capital and 300 km south of the provincial capital, Bayankhongor City, as shown in Figure 1-1. The 

Project is situated within an emerging gold district that Erdene refers to as the Khundii Minerals  

5ƛǎǘǊƛŎǘ όάYM5έύΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ǘƘŜ BK and Dark Horse Mane gold deposits, ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ /ƻƳǇŀƴȅΩǎ 

adjacent Ulaan exploration license, ǘƘŜ /ƻƳǇŀƴȅΩǎ !ƭǘŀƴ bŀǊ ƎƻƭŘ-polymetallic deposit and Zuun Mod 

copper-molybdenum deposit, and a collection of mineral occurrences at various stages of exploration. 

The Project is 100% held by Erdene Mongol LLC, a wholly owned subsidiary of Erdene. The Project is 

located within the Khundii Mining License (MV-021444, 2,308.62 ha). Tenure of the Mining License 

has been confirmed as of the date of this FS Report. All permits have been obtained for ongoing 

exploration and technical field programs, along with all major permits for the Project construction 

works, including for the process plant. Permitting for the selected facilities and mine operations are 

planned in the course of the project development, consistent with legal requirements.  

  

 

Figure 1-1 Location of the Project  (Tetra Tech, 2019a) 

1.4. Environmental Studies, Permitting and Social or Community Impact 

Erdene has completed the following studies and executed the listed agreements for the Project in 

compliance with the applicable Mongolia regulations and Project standards: 
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ѻ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ όά9{L!έύ: An independent ESIA for the 
Project has been prepared in accordance with the requirements of the European Bank of 
Reconstruction and Development and disclosed in June 2020. 

ѻ 5ŜǘŀƛƭŜŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ όά59L!έύ: An independent DEIA for the 
Project has been prepared and was approved by the Mongolian Ministry of Environment 
and Tourism in late 2021. 

ѻ Local Cooperation Agreement: The Company has executed a Local Cooperation 
Agreement with local governments pursuant to Article 42 of the Law on Minerals of 
Mongolia through the end of 2023. 

ѻ Annual Environmental Management Plan and Report: The Project remains in good 
standing with its annual environmental reporting requirements as of the date of this FS 
Report. 

ѻ Hazardous Materials: The Company has prepared its statutory risk assessment for 
hazardous materials as required in the Project DEIA. Formal application for hazardous 
materials permission, including for reagents and chemicals, such as cyanide, for the Project 
must be submitted subsequent to the construction and State commissioning of its facilities. 

 

The Company has received all major permits for the Project development and commenced early site 

construction works in mid-2023. A water reserve for the purposes of mining and mineral processing 

at Bayan Khundii has been registered with the government. Application for water use permits must 

be submitted upon commissioning of the water supply system. 

Baseline studies and impact assessments for the Project, which are documented in full in the ESIA and 

DEIA, have been completed for the potential impact domains of climate and air quality, noise and 

vibration, topography, landscape, geology, soil and seismicity, surface water quality, hydrology and 

hydrogeology, biodiversity conservation, waste, population and demography economy and 

employment, land use, cultural heritage, occupational and community health, safety and security, and 

transport. Management plans have been created for each of these areas of potential impact. 

Erdene consults with stakeholders in the course of its business, including both statutory and voluntary. 

The statutory consultations required under Mongolian law during the DEIA process were completed 

in 2020 . The Local Cooperation Agreement also commits the Project to ongoing consultation with 

local stakeholders over the course of the Project life cycle.  

Mine closure and reclamation will be performed in accordance with Mongolian regulations and 

guidelines. All buildings and facilities not identified for a post-mining use will be removed from the 

site during the salvage and site demolition phase. Mine closure costs have been estimated at US$6.8 

million. The conceptual mine closure plan (CMCP) for the Project will be reviewed and continually 

improved during the development and operations phases of the project. A statutory mine closure plan 

must be filed with the government three years prior to the planned completion of mine operations. 
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1.5. Geology Setting and Mineralization 

TƘŜ tǊƻƧŜŎǘ ƛǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎƻǳǘƘŜŀǎǘ ǇŀǊǘ ƻŦ ǘƘŜ ¢Ǌŀƴǎ !ƭǘŀƛ ¢ŜǊǊŀƴŜ όά¢!¢έΣ ǇǊŜǾƛƻǳǎƭȅ ǊŜŦŜǊǊŜŘ 

to as the Edren Terrane; Badarch et al., 2002). The Trans Altai is an island arc terrane within the Central 

Asian Orogenic Belt όά/!h.έύΣ ǿƘƛŎƘ extends more than 3,000 km from the Urals to the Pacific. This 

orogenic belt formed by the accretion of island arcs, ophiolites, ocean islands, seamounts, 

accretionary wedges and microcontinents similar to the Mesozoic-Cenozoic accretionary orogens of 

the Circum Pacific.  The CAOB (Figure 1-2) is host to numerous porphyry copper and epithermal Au 

deposits of largely Devonian to Permian age (intrusions and/or ore; Yakubchuk et al., 2012; Wang et 

al., 2021).  The closest known deposits of this type in Mongolia are those of the Oyu Tolgoi cluster, 

located ~700 km ESE of Bayan Khundii. 

 

Figure 1-2 Tectonostratigraphic map of Mongolia with Location of Trans Altai Terrain  

(modified after Badarch et al., 2002) ) (Source MacDonald 2023) 

The ǎƻǳǘƘŜŀǎǘ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ¢!¢ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ōȅ 9ǊŘŜƴŜ ŀǎ ǘƘŜ YƘǳƴŘƛƛ aƛƴŜǊŀƭǎ 5ƛǎǘǊƛŎǘ όάYa5έύ 

(Figure 1-2) and host to a number of porphyry and epithermal deposits and occurrences, including the 

BK gold deposit, the Dark Horse gold deposit, the Altan Nar gold-polymetallic deposit, the Zuun Mod 

Mo-Cu deposit and the Ulaan SE gold mineralization.   

The bedrock geology of the Khundii license area is dominated by a sequence of the Carboniferous 

Ulziithar Formation, comprised of tuffaceous units, volcanoclastic sedimentary sequences, basalt and 

andesite flows and volcanic breccia and is approximately 2,000 m thick. Rocks of the Ulziitkhar 

Formation were intruded by multiple plutons and stocks of the early Carboniferous Bayan Airag 
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intrusive complex, and together these rocks were unconformably overlain by Permian and Jurassic 

volcanic and sedimentary units. All rocks in the region are overlain by unconsolidated sediments of 

Quaternary or Recent age. 

Three sets of structures were distinguished in the KMD by their orientation and length, relationship 

to granitoid intrusions, and their cross-cutting relationships. The largest and oldest set comprises first-

order ENE-trending lithospheric scale lineaments, interpreted as deep-seated, inherited basement 

structures.  At least two such structures coincide with local gravity anomalies with the Altan Nar and 

Bayan Khundii deposits located along two separate ENE structures. A second set comprises structures 

that trend NE in en echelon fault segments that collectively define the ENE lithospheric trend. This set 

of NE-trending faults, including those at the Bayan Khundii deposit, are interpreted as a series of 

normal faults with dip-slip displacement. These extensional faults are interpreted to have formed the 

controlling structures at Bayan Khundii. Model integration of structural data from the BK gold deposit 

in three dimensions indicates a set of tilted extensional fault blocks in which gold was deposited in a 

fractured relay ramp structure between the fault tips of two soft-linked normal faults. A third set of 

smaller, N-S trending lineaments are noted.  One of these N-S structures hosts the Dark Horse Mane 

gold deposit and can be traced for 3.5 km to the south where it connects to the extensional faults of 

the Bayan Khundii deposit.  

Mineralization at the BK gold deposit consists of gold ±silver in massive-saccharoidal, laminar and 

comb-textured quartz ±hematite veins, multi-stage quartz-adularia-chalcedony ±hematite veins, 

quartz-hematite breccias, along late fractures (±hematite/specularite), and as disseminations within 

intensely illite-quartz altered pyroclastic rocks, where it is commonly associated with hematite that 

partially or completely replaced pyrite grains. Gold mineralization is mostly hosted in parallel NW-SE 

trending, moderately-dipping (approximately 45°) zones that range in width from 4 to 149 m. 

Gold mineralization at the Dark Horse Mane deposit is hosted within strongly altered tuffaceous and 

volcanoclastic rocks, crosscut by quartz and quartz-hematite veins and stockwork zones. Several vein 

types are present, including comb-textured quartz-adularia veins, sugary crustiform-textured quartz 

veins, and multi-stage quartz-chalcedony veins. Mineralization is associated with a shallow (<60 m 

depth) oxide zone with high-grade Au mineralization at Dark Horse including well-developed 

structurally controlled supergene oxide zones which lies above a locally deeper sulphide-rich zone. . 

1.6. Exploration 

Erdene acquired the Khundii exploration license in 2010 and initial exploration included property-wide 

geological mapping, soil sampling and a magnetic survey (2012) while more detailed exploration, 

including detailed geological mapping, rock chip sampling and trenching was initially focused on the 

central part of the license on a project referred to as Altan Arrow, now part of the Greater Dark Horse 

prospect area.   

In early 2015, Erdene geologists identified, through rock chip sampling, new high-grade, low-

sulphidation epithermal gold mineralization, associated with a zone of intensely altered (quartz-illite) 

pyroclastic lithologies, about 5 km south of Altan Arrow. This area, referred to as the BK Gold Project 

was the focus of detailed exploration in 2015-2022 that culminated in the identification of the Bayan 

Khundii gold deposit as presented in the report. 

Erdene discovered the Dark Horse Mane deposit, located 2.4 kilometres north of the Bayan Khundii 

deposit, when initial drilling, reported in early 2021, returned 5.97 g/t gold over 45 meters, beginning 

10 meters downhole (AAD-58).  The mineralization at Dark Horse Mane includes a shallow oxide zone, 

beginning at surface, hosting supergene enriched gold zones with values up to 195 g/t over 1 meter 

and ranging in thickness from 20 to 60 meters vertical depth with locally deeper oxidation along 

fractures. A detailed exploration program was carried out in the greater Dark Horse prospect area 
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between 2020 ς 2023.  Work to date has identified the Dark Horse Mane Gold Deposit and the maiden 

mineral resource estimate for Dark Horse Mane is included in this report. 

To date, exploration techniques employed across the Khundii license included the following: 

ѻ Detailed geological and structural mapping; 

ѻ Rock chip sampling; 

ѻ Progressively more detailed soil , with select areas now at 25m grid sampling; 

ѻ Geophysical surveys, including: 
o Ground magnetic surveys with line spacing at 100 m, 25 m and 10 m spacing; 
o IP dipole-dipole lines at 100 m to 200 m spacing; 
o Gradient IP surveys over 13 km2 at BK and Dark Horse 
o Ground gravity survey at 200 m station spacing; 
o Compilation and 3D modelling of all geophysical data; and 

ѻ Scout drilling in a number of prospective areas, particularly in the greater Dark Horse area, 
including the Altan Arrow prospect. 

 

Further exploration is required to determine the full extent of mineralization on the Khundii license. 

Erdene intends to continue exploration with the goal of expanding mineral resources within the Bayan 

Khundii Project area.  

1.7. Mineral Resource Statement 

The current Mineral Resource Estimate όάaw9έύ for the Bayan Khundii Gold Project includes MREs for 

two separate deposits, one for the BK Gold Deposit and one for the Dark Horse Mane Gold Deposit.   

1.7.1. BK Gold Deposit MRE  

The BK Gold Deposit MRE was prepared and disclosed in accordance with the CIM Standards and 

Definitions for Mineral Resources and Mineral Reserves (2014).  The QP responsible for these resource 

estimates is Mr. Paul Daigle, P.Geo., Principal Resource Geologist for AGP Mining Consultants Inc. 

όά!Dtέύ.  The effective date of these Mineral Resources is April 20, 2023. 

The Mineral Resource has been constrained to a conceptual pit shell and is reported at a cut-off grade 

of 0.40 g/t gold. The assumptions and parameters utilized to establish the cut-off grade and pit shell 

are reported below in notes to Table 1-2. AGP recommends reporting the Bayan Khundii Mineral 

Resource at a 0.40 g/t gold cut-off.   

Table 1-2 Mineral Resource Estimate for the BK Gold Deposit, effective April 20, 2023 

Resource 
Classification 

Quantity 
(Mt) 

Gold 
Grade 

(Au g/t) 

Ounces Gold 
(Koz) 

Silver 
Grade 

(Ag g/t) 

Ounces 
Silver 
(Koz) 

Measured  4.0 3.03 394 1.44 187 

Indicated 3.3 2.04 219 1.22 131 

M&I 7.4 2.58 613 1.34 319 

Inferred 0.2 1.08 6 1.32 8 

Notes: 

ѻ Mineral Resources that are not Mineral Reserves do not have demonstrated economic 
viability.  

ѻ Summation errors may occur due to rounding. 

ѻ The effective date of the Mineral Resources is 20 April 2023. 

ѻ Open pit mineral resources are reported within an optimized constraining shell.  

ѻ Open pit cut-off grade is 0.4 g/t Au based on the following parameters:  
o Gold Price of $US 2,000/oz Au 
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o Gold recovery of 95% 

o Mining Costs of $US 3.00/t 

o Milling Costs and G&A of $22.00/t 

ѻ Capping of gold grades was 200 g/t Au and 50 g/t Ag on 1 m composite values.  

ѻ The density varies between 2.58 g/cm3 and 2.66 g/cm3 depending on lithology. 
 

1.7.2. Dark Horse Mane Gold Deposit MRE 

wta Dƭƻōŀƭ όάRPMέύ has independently estimated the Mineral Resources for the Dark Horse Mane 

gold deposit, based on the data collected by Erdene as at the 1st of October 2022.  The Mineral 

Resource estimate and underlying data comply with the guidelines provided in the CIM Definition 

Standards under NI 43-101, therefore RPM considers it suitable for public reporting. The Mineral 

Resources were completed by Mr. Oyunbat Bat-Ochir (Qualified Person).  

The Statement of Mineral Resources for the Dark Horse deposit is reported above a gold cut-off grade 

of 0.35 g/t Au for oxide and transition mineralization and 1.02 g/t Au for fresh mineralization The 

Mineral Resource has been constrained to a conceptual pit shell. The assumptions and parameters 

utilized to establish the cut-off grade and pit shell are reported below in notes to Table 1-3. 

Table 1-3 Dark Horse Mane Gold Deposit ς Mineral Resource Estimate Summary, November 2022 

Type 

Indicated Mineral Resource Inferred Mineral Resource 

Tonn
es 

Gold Grade Ounces Gold Tonnes Gold Grade Ounces Gold 

(Kt) g/t Au (K oz) (Kt) g/t Au (K oz) 

Oxide 578 3.0 56.2 75 1.1 2.7 

Transitional 99 1.5 4.8 109 1.2 4.1 

Fresh 5 4.9 0.7 - - - 

Total 682 2.8 61.7 184 1.2 6.8 
 

Notes: 

1. The Statement of Estimates of Mineral Resources has been compiled under the supervision of Mr. 
Oyunbat Bat-Ochir who is a full-time employee of RPM and a Member of the Australian Institute of 
Geoscientists. Mr. Bat-Ochir has sufficient experience that is relevant to the style of mineralization and 
type of deposit under consideration and to the activity that he has undertaken to qualify as a Qualified 
Person as defined in the CIM Standards of Disclosure. 

2. All Mineral Resources figures reported in the table above represent estimates at November 1, 2022. 
Mineral Resource estimates are not precise calculations, being dependent on the interpretation of 
limited information on the location, shape and continuity of the occurrence and on the available 
sampling results. The totals contained in the above table have been rounded to reflect the relative 
uncertainty of the estimate. Rounding may cause some computational discrepancies.  

3. Mineral Resources are reported on a dry in-situ basis. 
4. The Mineral Resource is reported using a 0.35 g/t Au cut-off grade in oxide and transition mineralisation 

and 1.02 g/t Au cut-off in fresh mineralisation and is constrained above conceptual optimised pit shell. 
Cut-off parameters were selected based on an RPM internal cut-off calculator, assuming an open cut 
mining method with 5% ore loss and 10% dilution, a gold price of US$1,723 per ounce, a mining cost of 
US$3 per tonne and a processing cost of US$16 per tonne milled and processing recovery of 90% for 
oxide, 87% for transitional and 30% for fresh Au mineralisation. The conceptual optimised pit shell was 
constructed using a gold price of US$2,000 per ounce, which is 1.4 times the long-term consensus 
forecast price.  

5. Mineral Resources referred to above, have not been subject to detailed economic analysis and therefore, 
have not been demonstrated to have actual economic viability. 
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1.8. Mineral Reserve Statement 

Mineral Reserves estimated for the Bayan Khundii and Dark Horse deposit are based on Measured 

and Indicated Resources, with an effective data of August 1, 2023, and calculated by O2 Mining, and 

use FS level engineering designs for the pit and associated process plant operating parameters. 

The cut-off grade for mineral reserve calculations is 0.63 g/t Au for Bayan Khundii and 0.68 g/t Au for 

the Dark Horse deposit, and was based on a gold price of $1,816/oz. The Reserve as defined by the 

regularized block model contains modelled mineral losses of 2.5% and average internal dilution of 10% 

within the ultimate pit. 

A summary of the Mineral Reserves estimated for the Bayan Khundii and Dark Horse deposit with an 

effective date of August 1, 2023 can be found in Table 1-4 and Table 1-5. 

Table 1-4 Bayan Khundii Gold Deposit ς Mineral Reserve Statement, August 1, 2023 

Classification 
Tonnage  

(Mt) 

Grade  

(g/t Au) 
Contained Au (Koz) 

Grade  

(g/t Ag) 
Contained Ag (Koz) 

Proven 2.7 4.1 360.2 1.8 159.4 

Probable 1.1 3.0 104.7 1.7 61.1 

Total 3.8 3.8 464.9 1.8 220.5 

 

Table 1-5 Darkhorse Gold Deposit ς Mineral Reserve Statement, August 1, 2023 

Classification 
Tonnage  

(Mt) 

Grade  

(g/t Au) 
Contained Au (Koz) 

Proven 0 0 0 

Probable 0.2 7.0 48.8 

Total 0.2 7.0 48.8 

 

Notes:  

1. The effective date of the Mineral Reserve estimate is August 1, 2023. The QP for the estimate is Mr. 
Julien Lawrence of O2 Mining Limited; 

2. The Mineral Reserve estimates were prepared with reference to the 2014 Canadian Institute of Mining, 
aŜǘŀƭƭǳǊƎȅ ŀƴŘ tŜǘǊƻƭŜǳƳ όά/Laέύ 5ŜŦƛƴƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ όнлмп /La 5ŜŦƛƴƛǘƛƻƴ {ǘŀƴŘŀǊŘǎύ ŀƴŘ ǘƘŜ нлло 
CIM Best Practice Guidelines; 

3. Reserves estimated assuming open pit mining method;  
4. Waste to ore cut-offs were determined using a NSR for each block in the model. NSR is calculated using 

prices and process recoveries for each metal accounting for all off-site losses, transportation, smelting 
and refining charges; 

5. Reserves are based on a gold price of $1,816/oz; and 
6. aƛƴŜǊŀƭ wŜǎŜǊǾŜǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ŀ ŘƛƭǳǘŜŘ άƳƛƴƛƴƎέ ōƭƻŎƪ ƳƻŘŜƭ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ ŀǾŜǊŀƎŜ Řƛƭǳǘƛƻƴ 

of 10% and losses of 2.5%. 

1.9. Mining Method 

Mining operations, designed as part of this FS, focus on the BK and Dark Horse open-pit and 

surrounding infrastructure. The Bayan Khundii Project site is comprised of the open-pit mine, 

processing plant and integrated waste rock and dry cake tailings storage facility. Additional 

infrastructure for maintenance facilities and an accommodation village are included. The proposed 

mine uses conventional open-pit truck and shovel methods for ore extraction. 

Initial evaluation of Whittleϰ pit shells was completed based on geotechnical and economic 

parameters to determine potentially economically minable material. The Whittleϰ optimization 

process identified three main pit areas defined as Striker, Midfield and North Midfield. Subsequently, 
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two stages of pit design and development were planned based on the Whittleϰ optimization output. 

The BK Deposit pit exit level is approximately 1,235 ƳŜǘŜǊǎ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭ όάmRLέύ ŀƴŘ ǊŜŀŎƘŜǎ ŀ 

maximum depth of 1,080 mRL at the North Midfield Pit. For the Dark Horse pit exit level is 

approximately 1,273 ƳŜǘŜǊǎ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭ όάmRLέύ ŀƴŘ ǊŜŀŎƘŜǎ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ мΣ220 mRL. 

Overall mining inventory within the ultimate pit design is 47.9 million tons όάaǘέύ ƻŦ ǿƘƛŎƘ поΦф aǘ ƛǎ 

classified as waste and 4.0 Mt is classified as ore. The average grade for process plant gold feed is 3.98 

g/t gold containing approximately 513.7 thousŀƴŘ ƻǳƴŎŜǎ όάYƻȊέύ ƻŦ ƎƻƭŘ ƛƴ ǘƻǘŀƭΣ ǎƛƭǾŜǊ ŦŜŜŘ ƛǎ мΦтм 

Ǝκǘ ǎƛƭǾŜǊ ŎƻƴǘŀƛƴƛƴƎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ннлΦр ǘƘƻǳǎŀƴŘ ƻǳƴŎŜǎ όάYƻȊέύ ƻŦ ǎƛƭǾŜǊ ƛƴ ǘƻǘŀƭ. 

The designed process plant throughput rate is 650 thousand tons ǇŜǊ ŀƴƴǳƳ όάYǘǇŀέύ ǿƛǘƘ рлл YǘǇŀ 

for the first year of operations and 650 Ktpa from Year 2 onwards. The total productive mine life is 6 

years, with an additional 3 months of pre-production to generate waste for construction of the run-

of-ƳƛƴŜ ǎǘƻŎƪǇƛƭŜ όάwhaέύ ŀƴŘ ƛƴǘŜƎǊŀǘŜŘ ǿŀǎǘŜ ŦŀŎƛƭƛǘȅ όάL²Cέύ ƛƴ ŀŘǾance of process plant 

commissioning. An average of 12.6 Mtpa of total ex-pit production is required from Year 1 to 3 and 

this progressively reduces down to 1.3 Mtpa from Year 4 to Year 6, at which time ore from the North 

Midfield zone is sufficiently exposed to generate consistent process plant feed.  

¢ƘŜ ǎǘƻŎƪǇƛƭŜ ŀƴŘ ǇǊƻŎŜǎǎ Ǉƭŀƴǘ ŦŜŜŘƛƴƎ ǎǘǊŀǘŜƎȅ ƻǇǘƛƳƛȊŜǎ ǇǊƻƧŜŎǘ bŜǘ tǊŜǎŜƴǘ ±ŀƭǳŜ όάbt±έύΣ 

balancing feed grade and stockpile re-handle quantities. A cap of 4.5 g/t Au for feed over a monthly 

period has been applied to reduce the risk of gold recovery loss in the processing plant. The maximum 

stockpile quantity is approximately 611 Kt, and total re-handle of stockpile material is approximately 

896 Kt over the life of mine. 

In total, 476 Koz of gold are expected to be recovered at an average gold recovery rate of 92.7%, and 

in total 121 Koz of silver are expected to be recovered at an average silver recovery rate of 55 %. 

Table 1-6 LOM Schedule Summary in Year 

Schedule Items Unit Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Total 

Total Mining Inventory  

Total Ex-pit Kt 2,737 12,600 12,600 12,600 3,390 2,760 1,276 0 47,963 

Waste Kt 2,685 12,010 11,673 11,919 2,726 1,964 969 0 43,945 

Ore Kt 52 590 927 681 664 796 307 0 4,018 

Au Grade g/t 3.66 4.02 3.23 5.35 3.71 3.54 4.86 0.00 3.98 

Mined Gold oz 6,159 76,260 96,317 117,108 79,337 90,597 47,950 0 513,728 

Ag Grade g/t 1.16 1.62 1.47 1.98 1.98 1.49 2.06   1.71 

Mined Silver oz 1,951 30,670 43,881 43,444 42,223 38,022 20,316 0 220,506 

Processing and Stockpile Balance  

Mill Feed Kt 0 500 650 650 650 650 650 268 4,018 

Feed Au Grade g/t 0 4.50 4.50 4.50 4.50 4.50 2.77 0.86 3.98 

Au Process 

Recovery 
% n/a 

93.8 91.8 92.0 92.9 92.5 93.3 92.7 92.7 

Gold Recovered oz 0 67,836 86,362 86,476 87,336 86,976 54,159 6,856 476,001 

Feed Ag Grade g/t 0 1.72 1.91 1.30 2.61 1.94 1.27 0.51 1.71 

Ag Process 

Recovery 
% 

n/a 55.0% 55.0% 55.0% 55.0% 55.0% 55.0% 55.0% 55.0% 

Silver Recovered oz 0 15,215 21,902 14,896 29,988 22,285 14,588 2,405 121,278 

Stockpile Balance  
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Schedule Items Unit Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Total 

Balance ton Kt 52 143 419 451 464 611 268 0  

Balance Au grade g/t 3.66 2.19 0.92 2.44 1.26 0.88 0.86 0.00  

Balance Ag grade g/t 1.16 1.08 0.67 1.75 0.87 0.54 0.51 0.00  

Rehandle Total Kt 0 41.8 21.8 162.1 34.0 3.2 365.7 267.8 896.4 

 

To satisfy the productivity and selectivity required over the life of mine, primary and bulk waste 

excavation will be undertaken with two Hyundai HX1250-9 backhoe configuration excavators and 

selective waste excavation and ore excavation will be undertaken with a single Hyundai HX520 

backhoe configuration excavator. 60-tonne wide body dump trucks will be used to move ore and 

waste material, maximizing overall truck utilization, and unifying the truck spare parts stock. A single 

60-tonne wide body dump truck was selected for tailings haulage from the process plant to the tailing 

cells located within the IWF.  

Both production and control drilling are needed during mining operations. Production drilling is for 

bulk waste material, and control drilling is for wall blast, selective waste, and ore blast.  

O2 has simulated ancillary fleet based on our prior operating experience and the application needed 

at Bayan Khundii. O2 has allowed for some extra dozer capacity for IWF wall and tailings flattening 

and progressive rehabilitation activities. 

Table 1-7 Fleet Summary 

Fleet Names No. Required 

Major Fleet 

Hyundai HX1250_9 2 

Hyundai HX520 1 

CDT60 19 

Epiroc Smart ROC D65 3 

Sandvik DP1500i 1 

Ancillary Fleet 

Loader XCMG LW900KN 2 

Dozer - XCMG SD9N 5 

Hyundai HX520 1 

Grader - XCMG GR3005Tpro 2 

Water Carts ς CDT60 with tank 1 

Service Truck 1 

Compactor - 10T 1 

Support Fleet (various light vehicle units, lighting, pumps, emergency equipment, etc.) 

1.10. Project Infrastructure 

Infrastructure for the Bayan Khundii Project is designed to support efficient day-to-day operations and 

includes: 

ѻ Main and internal access roads; 
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ѻ Bulk earthworks, including clearing of all required areas, installations, including culverts, 
box cuts for landfill, backfill and compaction of construction locations, hard stands, dams, 
drains, catchments, services trenching and water storage ponds;  

ѻ Accommodation village installation, reticulated services, waste disposal, water treatment, 
medical facility, and associated infrastructure; 

ѻ Communications system; 

ѻ Buildings, including ablutions, laboratory, reagents storage and bus shelters; 

ѻ Steel-framed buildings, including an Office (inclusive of emergency medical facility), HV/LV 
workshops, Warehouse, Central Heating Plant and Security Guard House; 

ѻ Fuel Storage and distribution facility; 

ѻ Power related civils and genset/solar generation area; 

ѻ Power, water, heating, and wastewater reticulation across the project site; 

ѻ Site fencing and security; 

ѻ Process plant and gold room security; and 

ѻ Bore field water supply. 
 

Infrastructure placement and design was sited with consideration of the prevailing winds on site to 

mitigate dust formation, areas of light and heavy vehicle interaction on haul roads, and drainage and 

catchment areas to mitigate potential flooding. 

An on-site power plant is proposed to meet reliability and anticipated power requirements, with a 

combined solar/diesel generation method. The selected solar-diesel-battery power station has been 

designed with a 14.5MW diesel generator, 5 MW solar power plant, and 3 MWh battery energy 

storage.  

The site requires an average of approximately 573 m3/day (or 6.6 L/s) of raw water to sustain mineral 

processing, mine dust suppression and camp domestic water requirements. Water is envisaged to be 

supplied from the nearby Khuren Tsav-.ƻǎƎȅƴ {ŀƛǊ όάY¢-.{έύ ōƻǊŜŦƛŜƭŘ, located approximately 1 to 4 

km south-southwest of the Bayan Khundii processing plant. This nearby borefield has indicative 

capacity to meet the annualized demand rate. However, the assessed sustainable yield of the 

individual wells varies significantly, which in turn may limit the maximum sustainable yield of the 

aquifer.  As groundwater is primarily hosted in localized fracture systems that are variable with limited 

connectivity, a below-ground pipeline is proposed to transport water from the borefield to a raw 

water tank within the processing plant for treatment. A separate, smaller water supply system in 

proximity to the camp is planned for the camp water requirements. Secondary water requirements at 

the accommodation camp and other buildings or site facilities will be treated further to allow a potable 

water source for drinking water and safety showers. 

1.10.1. Construction Delivery Model 

Erdene plans to engage an EPC contractor to deliver the bulk of the construction work. 

Under an EPC model, the contractor assumes full responsibility for their elements of the PǊƻƧŜŎǘΩǎ 

design, procurement, and construction. This minimizes coordination challenges and streamlines 

communication.  Moreover, under this model the EPC contractor assumes a significant portion of the 

construction risks, including cost overruns and delays.  

EPC Scope of Work 

ѻ Processing Plant 

ѻ Crushing Station 

ѻ Central Heating Plant 

ѻ Admin Building 

ѻ Chemical Storage 
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ѻ Warehouse 

ѻ Heavy Vehicle Workshop 

ѻ Guard House 

ѻ Laboratory 

ѻ Water Supply System 

ѻ Wastewater Treatment Plant 

ѻ {ǿƛǘŎƘǊƻƻƳǎΣ ¢ǊŀƴǎŦƻǊƳŜǊǎΣ ϧ a//Ωǎ 

ѻ Main Control Room 

ѻ Permanent Camp 
In addition to construction and general procurement for the facilities listed above, the EPC contractor 

will undertake: 

ѻ Detailed Engineering 

ѻ Construction Permitting 

ѻ Construction readiness planning 
In parallel to the work undertaken by the EPC contractor, Erdene will manage: 

ѻ Mechanical package procurement 

ѻ Fencing and site security 

ѻ IWF Establishment 

ѻ ROM Pad Establishment 

ѻ HV Haul Roads 

ѻ Explosives Magazine 

ѻ Permanent Fuel Depot 

ѻ Power Station 
1.10.2. Infrastructure Design and Material Estimation 

The design of project infrastructure followed a customized process that included Erdene input, general 

and architectural concepts, and a final conceptual approval by a qualified Architect and Erdene. As per 

the construction delivery model, costs for infrastructure covered under the EPC contract were quoted 

by the contractor and provided by Erdene.  

For work managed by Erdene, design and engineering works were advanced to a level of detail 

sufficient for securing budget pricing and based on these specification vendor quotations have been 

received for the magazine, permanent fuel depot, and power station (via a power purchase 

agreement). 

Development of ROM Pad Establishment, HV Haul Roads, and IWF establishment have been costed 

ōŀǎŜŘ ƻƴ ǳǘƛƭƛȊŀǘƛƻƴ ƻŦ 9ǊŘŜƴŜΩǎ ƳƛƴƛƴƎ ŦƭŜŜǘ ŀŦǘŜǊ Ƴobilization, but prior to start of full mining 

activities.  

1.10.3. Procurement Review Process 

As part of the procurement process, Erdene undertook a process of pricing via sourcing of Request for 

tǊƻǇƻǎŀƭ όάwCtέύ ƻǊ vǳƻǘŀǘƛƻƴ όάwCvέύ and presented these proposals and quotations to O2 as the 

project pricing basis.  

O2 undertook a process to ensure valid quotations had been received for all major work or equipment 

packages. This process involved ensuring pricing was available for all equipment packages, assessing 

how recent the pricing was, and ensuring the scope of work or equipment lists matched current 

specifications from the processing and mining engineering reports. 

Mechanical equipment quotations were broken down into 15 packages for assessment: 

ѻ Crusher 

ѻ Feeders 
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ѻ Conveyor belts 

ѻ Mills 

ѻ Cyclone cluster 

ѻ Vibrating screens 

ѻ Agitators 

ѻ Thickeners 

ѻ Interstage screens 

ѻ Slurry pumps 

ѻ Solution pumps 

ѻ Reagent pumps 

ѻ Cranes and hoists 

ѻ Water treatment plant 

ѻ Coal fired boiler 
Separately to the mechanical packages, quotations or proposals were assessed for: 

ѻ Heavy equipment rental rates, including trucks, excavators, motor graders, bulldozers, 
wheel loaders 

ѻ Fuel supply including establishment of fuel depot operation and establishment 

ѻ Drill and blast service and materials, including establishment of explosives magazine 

ѻ Power supply via a power purchase agreement, including establishment and operation of 
a diesel solar hybrid power plant 

Finally, the bulk of construction work and construction materials were assessed via review of the 

commercial proposal and full construction schedule set out by the preferred EPC contractor. Level 1 

items included in this scope are: 

ѻ Temporary facilities 

ѻ Mobilization 

ѻ Design 

ѻ Early stage earthworks 

ѻ Early stage civils 

ѻ Processing plant construction 

ѻ Tank and plate works 

ѻ EICT 

ѻ Architectural Works 

ѻ Piping 

ѻ HVAC 

ѻ Non-process infrastructure (inclusive of permanent site camp design, supply, and install; 
heating plant excluding boiler equipment; HV/LV Workshop, Chemical warehouse, site 
office, warehouse, water reticulation system, water supply, onsite laboratory, waste 
water treatment plant, security guard house) 

ѻ Construction plant and equipment 

ѻ Indirect costs 

ѻ Demobilization 

ѻ Insurance 
A list of project drawings, standards, and specifications for early works EPC were available as an annex 

to the EPC contract at time of report writing and these were consistent with the infrastructure 

described in the infrastructure section of this report.  

1.11. Integrated Waste Facility  

The Bayan Khundii Integrated Waste Facility (IWF) will comprise the co-disposal of waste rock and 

processed dry cake tailings generated during mining activities at the BK open pit. Both waste rock and 
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dry cake tailings, with a final target moisture content of around 15%, will be transported to the IWF 

via haul trucks. 

The IWF has been designed to store tailings within cells located in the core of the IWF structure and 

away from potential failure planes along the dump batter slopes identified from the stability analysis. 

Throughout the Life of Mine (LOM), the IWF will see the deposition of waste rock and tailings at an 

approximate volume ratio of 10:1, respectively, which will see the IWF grow vertically until it reaches 

its ultimate shell height of 73 m at RL 1,300m. 

A feasibility-level water balance for the IWF system has been developed as a means to size other 

components of the system and to understand the likelihood of overtopping of the containment 

structures during a 1,000-year period of time. Auxiliary infrastructure and a seepage collection system 

will support the overall water management of the IWF and has been designed to minimise runoff 

migration into the IWF project areas, as well as minimising the amount of potential contaminant water 

that is to be collected and re-handled as a means to avoid cyanide leachate migration into the broader 

environment.  

Auxiliary and seepage collection infrastructure for the IWF water management system entails: 

ѻ A diversion drain along the north-western flank of the IWF to divert clean water runoff 
away from the site, 

ѻ Combined underdrainage and seepage collection system sitting below the tailings storage 
area within the IWF, 

ѻ Containment Runoff Collection Pond (CRCP), located south of the IWF, 

ѻ Southern clean runoff collection drains, to divert runoff in contact with waste rock, away 
from ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǎƛǘŜΦ 

The water collected at the CRCP is to be returned to the process plant for reuse, although this will not 

be a steady and reliable source of water for the materials processing based on the low rainfall averages 

expected at the site. 

The seepage collection system will consist of a HDPE lining system and seepage collection pipes, that 

will collect seepage water that has come into contact with the tailings and convey the contaminated 

water to the CRCP for collection.  

1.12. Dark Horse Waste Rock Dump  

The Dark Horse Waste Rock Dump (WRD) will be located to the north of the BK site, to the west of the 

DH open pit and outside of the blast exclusion zone. The WRD is required to store 2.45 Mt of waste 

rock. Geochemical analysis reveals that the waste rock extracted from the DH pit will comprise both 

potentially acid-forming (PAF) and non-acid forming (NAF) waste rock. The design philosophy involves 

encapsulating the PAF waste rock within the NAF waste rock.  

The WRD footprint design involves construction of a waste rock dump within a footprint of 7.9 ha with 

an ultimate shell height of 30 m at RL 1,302 m. The WRD has been located outside of any significant 

drainage routes to limit the requirements for any auxiliary infrastructure to just construction of toe 

drains along the southern and western toe of the WRD. 

1.13. Mineral Processing and Metallurgical Testing 

1.13.1. BK Metallurgical Test Work 

A series of metallurgical test programs were conducted on material from the Bayan Khundii deposit 

between 2016 and 2020. Throughout this period, testwork included various comminution tests, 

gravity concentration testwork, a whole ore cyanidation optimization program, cyanide variability 

tests, carbon adsorption, cyanide destruction and dewatering testwork. Data from all tests programs 

is utilized in support of this study. 
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1.13.1.1. Comminution Tests 
Comminution test results suggest that Bayan Khundii material is moderately hard to hard. 

Comminution testwoǊƪ ŎƻƴǎƛǎǘŜŘ ƻŦ .ƻƴŘ .ŀƭƭ aƛƭƭ ²ƻǊƪ LƴŘŜȄ ǘŜǎǘǎ όά.²LέύΣ SAG Mill Comminution 

testing (SMC Tests®) and Abrasion Index tests. Additional JK Drop Weight Tests and Crusher Work 

Index tests were conducted as well. 

The average Bond Work Index is 18.1 kWh/ton, however, there were some geographic trends noted 

in the hardness of the material. The average BWI from the Striker zone was 17.2 kWh/ton, while the 

average BWI from Midfield and North Midfield was 18.4 and 19.1 respectively. Since this generally 

aligns with the proposed mining sequence, then the implication is that feed to the mill will get 

progressively harder over the course of the mine life. The SMC Tests® also align with this observation. 

Abrasion Index results suggest the material is moderately abrasive to abrasive. The data from the 

comminution testwork was used to appropriately design and size the crushing and grinding circuit for 

a design basis of the primary grind size of 80% passing 60 µm. 

1.13.1.2. Gravity Concentration 
Gravity concentration studies conducted during the 2019 test program were completed in order to 

obtain a greater understanding of the gravity response from average grade material (BK-MET-

COMP_18-01) and from high grade material which could make up a portion of the mill feed early in 

the mine life (BK-MET-COMP_18-02). ¢ƘŜ ŎǳƳǳƭŀǘƛǾŜ ƎǊŀǾƛǘȅ ǊŜŎƻǾŜǊŀōƭŜ ƎƻƭŘ όάDwDέύ ǊŀƴƎŜŘ ŦǊƻƳ 

40.5% for BK-MET-COMP_18-01, to 57.7% for BK-MET-COMP_18-02. While there was a reasonable 

amount of gold present as GRG in each composite, that gold was quite fine and late liberating, thus 

making high recovery by gravity alone quite difficult. Gravity recovery is not included in the design of 

the Bayan Khundii plant. 

1.13.1.3. Whole Ore Cyanidation Testwork 
Numerous whole ore cyanidation test programs were conducted on Bayan Khundii material. During 

the various test programs the effects of primary grind size, cyanide concentration, lead nitrate 

addition, and oxygen addition were studied. Variability testwork allowed for a study of the impact of 

head grade and geography on gold recovery. On average, gold recovery ranged in the low to mid 90% 

range. A few lower grade samples yielded recovery less than this mark. The key findings from these 

programs were: 

ѻ Finer primary grind sizes provided higher overall gold extraction. A primary grind size of 
80% passing 60 µm was selected as the design basis; 

ѻ Cyanide consumption was low and a sodium cyanide addition rate to the leach circuit of 
0.5 g/L is sufficient to ensure acceptable gold extraction; 

ѻ The addition of lead nitrate or oxygen did not materially change the leach performance; 

ѻ Gold recovery was relatively insensitive to a solids content between 35% and 55% in the 
cyanidation circuit. A percent solids target of 42% was maintained as the design basis;  

ѻ Cyanidation residence time of 36 hours was appropriate.; and 

ѻ Gold recovery from the Striker Zone material is slightly higher than that from Midfield and 
North Midfield. 

 

Carbon adsorption testwork on cyanide leach slurries indicated no issues with adsorption of gold and 

silver onto activated carbon. 

1.13.1.4. Cyanide Destruction 
A cyanide destruction program was conducted to evaluate conditions required to adequately detoxify 

ǇǊƻŎŜǎǎ ǎƻƭǳǘƛƻƴǎ ŀƴŘ ŜƴǎǳǊŜ ǘƘŀǘ ǿŜŀƪ ŀŎƛŘ ŘƛǎǎƻŎƛŀōƭŜ ŎȅŀƴƛŘŜ όά/bWADέύ ǇǊŜǎŜƴǘ ƛƴ ǘŀƛƭƛƴƎǎ ƭƛǉǳƻǊ 

complies with the ǇǊƻƧŜŎǘΩǎ ǎǘŀǘŜŘ ǘŀǊƎŜǘ ƻŦ ƭŜǎǎ ǘƘŀƴ рлǇǇƳ ŦƻǊ ƛƳǇƻǳƴŘƳŜƴǘ ƛƴ ǘƘŜ LƴǘŜƎǊŀǘŜŘ ²ŀǎǘŜ 

Facility. Testwork used the SO2/Air process to oxidize CNWAD to cyanate. Since Bayan Khundii is 
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relatively clean material without many metal cyanide complexes formed in solution, most of the 

residual cyanide is present as free cyanide and copper sulphate had to be added to catalyze the 

reaction. 

Optimized cyanide destruction parameters were 40 minutes retention time, copper concentration of 

100 ppm and SO2 addition rate of 5.5 g SO2 / g CNWAD. These parameters were sufficient to adequately 

oxidize CNWAD content of the Bayan Khundii tails liquor from approximately 185 ppm to less than 10 

ppm. 

1.13.1.5. Dewatering Testwork 
Thickening and filtration characteristics were evaluated on a sample of Bayan Khundii CIP tailings. 

Dynamic thickening testwork showed that Bayan Khundii CIP tailings could be thickened to underflow 

densities of 57% to 59%, while still maintaining reasonable overflow clarity. The sample was sensitive 

to flux rate, and tests conducted at a rate of 0.5 t/m2hr had overflows with high total suspended solids 

(>30,000 ppm). Increasing the floc dosages to 80 g/t improves the overflow clarify. The best results 

were achieved with a feed solids dilution to 5%. Increasing the feed solids to 7.5% still produced good 

overflow clarity, however it reduced the underflow solids to 50%. This may be acceptable considering 

additional filtration stages are found downstream of the tails thickener.  

Four different filtration systems were evaluated: cloth disc, ceramic disk, vacuum belt and pressure 

filtration. The lowest cake moisture was achieved with ceramic disc filters and pressure filters. Ceramic 

disc and pressure filtration were clearly superior to vacuum belt filtration or cloth disc filtration which 

only achieved cake moistures in the low to mid 20% range. The average moisture content from the 

ceramic filter test runs was 17%, however a few runs achieved a moisture content of less than 15%. 

Ceramic disc filtration provided clear filtrates than pressure filtration and was selected as the basis for 

the processing plant design.  

1.13.1.6. Projected Gold and Silver Recovery  
A relationship between head grade and gold recovery was developed during earlier phases of study 

and continuously updated as new test results became available. This relationship was a series of linear 

equations based on specific head grade bands. While the average gold recovery from Bayan Khundii 

material is in the low to mid 90% range, a few lower grade composites returned recovery less than 

this mark. Life-of-mine gold recovery is expected to be 93%. The gold recovery equations are 

highlighted in Table 1-8.  

Table 1-8 Bayan Khundii Gold Head Grade Recovery Relationship 

Grade Band (g/t) 2020 Recovery Equation 

0 ς 0.35 Au Rec (%) = 230.61*Au Grade (g/t) 

0.35 ς 1.18 Au Rec (%) = 13.32* Au Grade (g/t) + 76.052 

1.18 ς 22.0 Au Rec (%) = 0.314* Au Grade (g/t) + 92.045 

>22.0 Au Rec (%) = 99.0 

 

Silver recovery was tracked throughout the 2020 test program. At the target 60 µm grind size the silver 

recovery amongst the variability composites ranged from 43% to 67%. Average silver recovery from 

Bayan Khundii material is expected to be 55%. 

1.13.2. Dark Horse Metallurgical Test Work 

A series of metallurgical test programs were conducted on material from the Dark Horse Mane deposit 

in 2022 and 2023. Testwork included comminution tests, cyanide variability tests, cyanide destruction 

tests, carbon adsorption, and dewatering testwork. Cyanidation blending tests were also conducted 
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using different ratios of Dark Horse and Bayan Khundii material to study co-processing of Bayan 

Khundii and Dark Horse material. 

1.13.2.1. Comminution 
The Bond Ball Mill Work Index results are classified as moderately hard (Average of 15.6 kWh/t), while 

the SMC parameters ranged from 58.7 to 68.8, which is moderately soft. Abrasion index results 

indicate that the sample is moderately abrasive.  Overall Dark Horse material is slightly softer than 

that from Bayan Khundii, indicating that mill throughput should not be a limiting factor when 

processing Dark Horse ore. 

1.13.2.2. Cyanidation Testwork 
A number of cyanide optimization tests were conducted on Dark Horse material to investigate the 

impact of primary grind size, cyanide concentration, and lead nitrate addition. High recovery was 

observed across all optimization tests, ranging from 88.8-90.3% Au recovery (average: 89.9%). Due to 

the low variation in recovery between test conditions, it was determined that the Dark Horse master 

composite gold recovery is not sensitive to primary grind size or cyanide dosage across the ranges 

tested. Low sodium cyanide concentrations (0.35 g/L) are sufficient to achieve the stated gold 

recovery. No benefit to recovery was observed from the addition of lead nitrate and oxygen. 

1.13.2.3. Co-Processing Testwork 
The plan is for Dark Horse material to be processed through the Bayan Khundii plant, and that the 

Dark Horse and Bayan Khundii material may be co-processed. Three tests were conducted with blends 

of Bayan Khundii Master Composite and the Dark Horse master composite at varying blend ratios. A 

linear relationship was observed for both gold and silver recovery suggesting that there is no 

detrimental impact to co-processing Dark Horse material with Bayan Khundii feeds. 

 

1.13.2.4. Cyanide Destruction 
Cyanide destruction tests on Dark Horse material were performed to evaluate conditions necessary 

to adequately detoxify process solutions.  A retention time of 40 minutes, 125 ppm Cu2+, 6.5 g SO2 / g 

CNWAD resulted in CNWAD concentrations at the discharge of the cyanide destruction reactor of 5 ppm.  

 

1.13.2.5. Dewatering Testwork 
Static settling tests were conducted on 12 Dark Horse composites and compared to the settling 

characteristics of the Bayan Khundii composite. The settling test conditions were based on conditions 

developed for Bayan Khundii; these conditions included, flocculant: SNF 910 VHM at 40g/t target 

dosage; pulp density: 5% solids target and lime at approximately 4.5g/t.  Overall, the Dark Horse 

samples settled similarly to Bayan Khundii material. 

1.13.2.6. Projected Gold and Silver Recovery 
The Dark Horse variability data was analyzed to determine the best predictor of gold recovery.  Upon 

reviewing all of the available data, no clear correlation was observed between gold recovery and any 

of the geochemical markers, including gold head grade. Therefore, an average gold recovery of 89% 

was considered the best option to describe the available dataset. 

1.13.3. Mineral Processing and Recovery Methods  

Mill feed from the BK and DH pits to the processing plant is expected to average 3.98 g/t gold and BK 

Pit ore feed is expected to average 1.71 g/t silver content, no silver content has been modelled for DH 

Pit ore feed. Test work conducted concludes that the ore is amenable to conventional cyanide leaching 

with life=of-mine gold recoveries averaging 92.7% using this method for a grinding product of nominal 

P80 of 60 ˃ Ƴ. 

The proposed conventional cyanide leaching process is designed to produce gold doré bars for 

transport off-site for further refining.  
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The simplified gold recovery process is as follows: 

ѻ Comminution; 

ѻ Cyanide Leaching; 

ѻ Carbon-in-Pulp Adsorption; 

ѻ Elution; 

ѻ Electrowinning; 

ѻ Carbon Regeneration; and 

ѻ Tailings Treatment. 

The process plant will consist of single stage crushing, 2 stage grinding via a Semi-Autogenous followed 

ōȅ .ŀƭƭ DǊƛƴŘƛƴƎ όά{!.έύ ŎƛǊŎǳƛǘΣ ŎȅŀƴƛŘŜ ƭŜŀŎƘƛƴƎΣ ŀŘǎƻǊǇǘƛƻƴ Ǿƛŀ ŎŀǊōƻƴ-in-pulp methods, elution via 

the Pressure Zadra, electrowinning and furnace smelting to produce doré bars. Subsequent carbon 

regeneration will be conducted in a diesel-fired kiln before replacement in the CIP tanks. Tailings will 

be thickened to recover residual cyanide, following cyanide detoxification and vacuum filtered to a 

dry cake before disposal in constructed cells within the integrated waste facility. As stated in Section 

1.13.3, a gravity circuit has not been included in the design. 

1.14. Capital and Operating Cost Estimation 

Capital costs for the Bayan Khundii operations were estimated according to the Association of 

Advancement of Cost 9ƴƎƛƴŜŜǊǎ όά!!/9έύ /ƭŀǎǎ н ŜǎǘƛƳŀǘŜΦ ¢ƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ŜǎǘƛƳŀǘŜ ƛǎ ±10 ς 15%. 

All currencies are in United States Dollars, unless otherwise specified. The estimated pre-production 

capital costs for an annual mine production of 650 Ktpa ore feed was estimated to be US$100.4 million, 

or US$90.0 million exclusive of contingency.  

Table 1-9 Capital Cost Estimate 

 

 

 

 

 

 

 

 

 

 

 

 

 

The life of mine average operating cost for the Bayan Khundii operations is estimated at US$87.50/t 

milled. This operating cost excludes any initial or sustaining capital and excludes pre-production costs. 

Operating costs for mining, processing and general and administrative costs are summarized in Table 

1-10 below. 

TOTAL CAPEX 000 US$  $     100,427 

   

Construction indirect Costs 000 US$  $        28,051 

Site Establishment & Early Works 000 US$  $           6,381 

Construction Temporary Facilities 000 US$  $              884 

Contractor Establishment Costs 000 US$  $              420 

Construction Indirects - General 000 US$  $         17,037 

Mobile Equipment 000 US$  $           3,329 
   

Construction Direct Costs 000 US$  $         60,589 

Project Site General Works 000 US$  $         12,163 

Process Plant 000 US$  $         46,251 

Electrical/Water/Heating Distribution 000 US$  $           2,175 
   

Owners Project Costs 000 US$  $           1,383 

Contingencies 000 US$  $         10,403 
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Table 1-10 Operating Cost (US$ Million) 

Operating Costs Total Cost (LOM Millions) Cost $/t Milled (LOM Average) 

Mining Costs 165.0 41.1 

Processing Costs 166.3 41.4 

General and Administrative Costs 20.2 5.1 

TOTAL OPERATING COST 351.6 87.5 

*Operating costs are inclusive of 10% VAT where applicable 

1.15. Economic Analysis 

An updated economic evaluation of the Bayan Khundii operation was undertaken as at August 15, 

2023, using a US$1,800 per ounce gold price. The summarized results of the evaluation are as follows: 

ѻ Base Case Net Present Value at a 5.0% discount rate of US$245.0 million pre-tax and 
US$170.1 million post-tax; 

ѻ The estimated pre-ǘŀȄ LƴǘŜǊƴŀƭ wŀǘŜ ƻŦ wŜǘǳǊƴ όάLwwέύ ƛǎ 44.3% and the post-tax IRR is 
35.3%; and 

ѻ Payback period of 2.0 years pre-tax and 2.4 years post-tax. 
 

Sensitivity analysis were carried out on the post-tax financial model NPV and IRR results with respect 

to key project variables including gold price, capital expenditures and operating costs and the 

Mongolian to United States exchange rate. Both the project NPV and IRR are most sensitive to 

fluctuations in the gold price and operating costs and least sensitive to capital expenditures and the 

exchange rate. Details of the sensitivity analysis can be found in Section 22.11 ς Sensitivity Analysis of 

Bayan Khundii Project.  

The key study outcomes for the projected mine plan and economic results are presented in Table 1-1. 

1.16. Interpretations and Conclusions 

Based on the currently identified Mineral Resources and Mineral Reserves and the assumed prices 

and parameters, the authors of this FS Report have concluded that profitable operations can be 

sustained for six years on the Bayan Khundii site under the conditions and assumptions of this report. 

1.16.1. Geology and Mineral Resource 

1.16.1.1. BK Deposit 
Mineralization at Bayan Khundii is exposed at surface in the southern portions of the deposit (Striker 

Zone) but constrained stratigraphically to the north (Midfield and North Midfield) by a package of 

Jurassic sediments (primarily conglomerates and sandstones) which unconformably overlay the 

mineralized tuff and contain localized intercalated basalt flows. At depth, mineralization is further 

constrained, locally, by a granitoid body. Mineralization consists of gold ± silver in massive-

saccharoidal, laminar and comb-textured quartz± hematite veins within parallel northwest-southeast 

trending, moderately-dipping (~45o) zones that range in width from 5 to 150 m.  These zones typically 

consist of narrower higher-grade mineralization surrounded by broader lower grade mineralization. 

Bayan Khundii is characterized as a low sulphidation epithermal gold deposit.  

The resource was estimated using ordinary kriging.  At a 0.4 g/t Au cut-off grade the updated Mineral 

Resources for the BK gold deposit are: Measured Resources of 4.0 Mt at 3.03 g/t Au and 1.44 g/t Ag; 

Indicated Resources of 3.3 Mt at 2.04 g/t Au and 1.22 g/t Ag; and Inferred Resources of 0.2 Mt at 1.08 

g/t Au and 1.32 g/t Ag.  The effective date of the BK Mineral Resources is April 20, 2023. 
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1.16.1.2. DH Deposit 
Gold mineralization at the Dark Horse Mane deposit is hosted within strongly altered tuffaceous and 

volcanoclastic rocks, crosscut by quartz and quartz-hematite veins and stockwork zones within N-S 

trending structural corridor. Several vein types are present, including comb-textured quartz-adularia 

veins, sugary crustiform-textured quartz veins, and multi-stage quartz-chalcedony veins. 

Mineralization is associated with a shallow (<60 m depth) oxide zone with high-grade Au 

mineralization at Dark Horse including well-developed structurally controlled supergene oxide zones 

which lies above a deeper sulphide-rich zone).  

For the Dark Horse Mane deposit ordinary kriging was chosen as the preferred methodology for 

interpolating/estimating grades into the block model. The Statement of Mineral Resources for the 

Dark Horse Mane deposit is reported above a gold cut-off grade of 0.35 g/t Au for oxide and transition 

mineralization and 1.02 g/t Au for fresh mineralization. Total Indicated Resources are 682Kt at 2.8 g/t 

Au and Inferred Resources are 184Kt at 1.2 g/t Au.  The effective date of the Dark Horse Mane Mineral 

Resources is November 1, 2022. 

1.16.2. Metallurgical Test Work 

The following conclusions may be drawn based on the metallurgical testwork to date. 

1.16.2.1. BK Gold Deposit 
A relationship between grade and gold recovery has been developed for the Bayan Khundii material. 

Life-of-mine gold recovery is expected to be 93%. Silver recovery is expected to average 55%. Gold 

recovery is strongly correlated to primary grind size. Finer primary grind sizes produce higher overall 

gold recovery. A primary grind of 80% passing 60 µm was considered optimal and selected as the 

design basis of the plant. 

Comminution testwork suggests that Bayan Khundii material is moderately hard to hard. Abrasion 

Index results suggest the material is moderately abrasive to abrasive. Comminution tests show that 

material gets moderately harder when transitioning from Striker through Midfield and North Midfield. 

The comminution circuit has been designed based on the testwork data. 

Moderate cyanide addition rates are able to achieve high gold extraction. A sodium cyanide 

concentration of 0.5 g/L is appropriate in the leach circuit. Most composites achieved maximum gold 

extraction after 36 hours of leaching. A retention time of 36 hours was selected as the design basis for 

the plant. Gold recovery and leach kinetics were insensitive to the solids content during cyanidation. 

42% solids was selected as the design basis for the leach plant. 

Bayan Khundii ore is relatively clean material, without many metal cyanide complexes, and 

detoxification testwork showed that most of the residual cyanide in the CIP tailings is present as free 

cyanide and requires the addition of copper sulphate to catalyze the SO2/Air cyanide detox reaction. 

A retention time of 40 minutes, 100 ppm Cu2+, 5.7 g SO2/g CNWAD resulted in CNWAD concentrations at 

the discharge of the cyanide destruction reactor of less than 10 ppm, well below the target of 50 ppm. 

Dewatering tests highlight that CIP tails may be thickened to 50% solids with moderate floc dosage 

rates of 60-80 g/t. Feedwell dilution to 5% solids improved settling characteristics of the material. 

Filtration of CIP tailings using ceramic disc filters or pressure filters could achieve a final moisture 

content as low as 15%. Disc filtration was selected as the design basis for the FS.  

1.16.2.2. DH Gold Deposit 
For the Dark Horse Gold Deposit, life-of-mine gold recovery is expected to be 89%. The Dark Horse 

material was insensitive to primary grind sizes between 60µm and 150µm.  Low sodium cyanide 

concentrations (0.35 g/L) are sufficient to achieve the stated gold recovery. 
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On average both the BWI and the SMC results suggest that Dark Horse material is somewhat softer 

than that from Bayan Khundii, indicating that mill throughput should not be a limiting factor when 

processing Dark Horse. 

A retention time of 40 minutes, 125 ppm Cu2+, 6.5 g SO2 / g CNWAD resulted in CNWAD concentrations 

at the discharge of the cyanide destruction reactor of 5 ppm. Settling tests suggest that Dark Horse 

has similar settling characteristics to that of Bayan Khundii. 

The plan is for Dark Horse material to be processed through the Bayan Khundii plant, and that the 

Dark Horse and Bayan Khundii material may be co-processed. Results of blending testwork show a 

linear relationship observed for both gold and silver recovery suggests that there is no detrimental 

impact to co-processing Dark Horse material with Bayan Khundii feeds. 

1.16.3. Mineral Reserve Estimate  

Estimations of Mineral Reserves for the BK deposit and DH deposit are based on Measured and 

Indicated Resources and meet the definitions of Proven and Probable Mineral Reserves as stated by 

NI 43-101 and defined by the CIM standards on Mineral Resources and Reserves Definitions and 

Guidelines (2014). The Mineral Reserve estimates are based on a mine plan and open pit design 

developed using modifying parameters including metal price, metal recovery based on performance 

of the processing plant, and operating cost estimates. The Proven and Probable Reserves are inclusive 

of the Mineral Resource and based on a three-year moving average gold price of $1,800/oz.  

Geotechnical investigations were conducted to assess the expected rock quality at Bayan Khundii and 

Dark Horse. Characterization of structural domains was completed for slope stability and pit design 

considerations. Overall slope angles and bench parameters were provided from the geotechnical 

analysis as inputs to the pit optimization study. 

Average mining costs of $41.40/t Milled, processing costs of $41.08/ ton milled and $5.05/t Milled 

general and administrative costs have been used to estimate the reserves along with a gold price of 

US$1800/oz.  

Proven and Probable Reserves total 4 Mt of ore, with estimated contained gold of 476 Koz.  

1.16.4. Mining and Process Operations  

Following completion of the open-pit optimization study and in order to maximize recovery of ore and 

minimize waste stripping and haulage costs, a pit has been designed to extract the reserves contained 

in the ultimate pit shell from the optimization that has dimensions of approximately 850m by 390m 

by 155m. 

A detailed production schedule has been developed incorporating one pushback phased mining stages 

and the ultimate design pit. The production schedule will take place over seven years inclusive of a 

one-year commissioning ramp up for the processing plant until nameplate capacity is achieved. Over 

the LOM, the pit will produce 4.02 Mt of mineralized material and 43.9 Mt of waste rock. The LOM 

average gold grade is 3.98 g/t, silver grade is 1.71 g/t. The LOM stripping ratio is 10.9:1. The production 

schedule will provide process plant feed at a nominal rate of 650 Kt/year.  

Mining will be undertaken using conventional open pit drill/blast and load/haul using trucks and 

excavators in backhoe configuration. Bench height for the ultimate pit has been set to a 15 m height 

based on 5 m benches stacked in a triple bench configuration. Dual-lane mine roads will be a minimum 

of 21 m and single roads at the bottom of the pit will be 13 m wide, and the switch back radius is 11m. 

All ore will be transported to a primary crusher in 60 t rear-dump haul trucks and waste will be 

transported using the same class haul trucks. Primary ore loading will be by 50 ton weight class diesel 

hydraulic excavators in backhoe configuration, primary waste loading by two 115 ton weight class 

diesel hydraulic excavators in backhoe configuration. 
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A total of 513.7 Koz gold, 220.5 Koz silver are expected to be mined over the life of mine. 

The processing plant has been designed with a conventional cyanide leaching and CIP recovery circuit. 

The mine will provide ore to the process plant at a nominal rate of 650 Kt/year. The processing plant 

will use a crusher / SAG / Ball mill configuration. Two crushers in a duty/standby configuration were 

shown to result in a lower CAPEX than a single crusher plus stockpile and recovery system. The final 

circuit has an expected utilization of 92% and will provide a constant feed size to the leach circuit. 

The leach circuit has been designed for a 36-hour residence time, with four tanks in series to optimize 

between enough tanks to minimize short circuiting and a manageable operational height for the 

building. A conventional six-tank CIP circuit was chosen and a conventional pressure Zadra circuit is 

designed in the gold room. The processing plant has been designed within buildings to provide year-

round accessibility by maintenance and operational personnel. 

The tailings requirement of co-disposal has been implemented using plate and frame pressure filters, 

which can produce as little as 12% moisture. This has the lowest risk of refluidization and transport of 

any residual cyanide from the tails storage. The filter cake discharges to a feeder which transports to 

hoppers, which can be discharged into mine trucks and taken directly to the IWF without rehandling.   

Mining (waste rock) and processing waste (tailings) will be contained within an IWF as a single above 

ground structure. The IWF will consist of cells of dry cake tailings and waste rock encapsulated with 

an environmentally benign and durable erosion-resistant cover system. 

1.16.5. Environmental, Social and Mine Closure  

At the time of this FS Report update, the Project had in place all necessary environmental permits for 

its operations, including for the purposes of mine construction. Final commissioning and operating 

approvals remain to be secured upon completion of the construction phase. 

The independent Environmental and Social Impact Assessment and statutory Detailed Environmental 

Impact Assessment of the Project provides detailed baseline information, impact assessment for key 

domains, and management plan commitments. Management plans in the ESIA and DEIA detail the 

/ƻƳǇŀƴȅΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ōǳƛld, operate, and close the Project in accordance with applicable 

regulations, laws, and Project standards. Considering the outcomes of the ESIA, the independent 

Mongolian statutory DEIA has been completed and approved by the relevant Mongolian government 

authority.  

Based on the geochemical properties of BK and its surrounding environment as well as industry best 

practices, Erdene selected its preferred approach of integrated mineral waste management ς whereby 

detoxified, filtered tailings are placed as a dry cake within layers of waste rock in a single landform 

(IWF). 

The overall vision of closure for the BK site is to have all evidence of the operation removed, except 

for the final pit voids and the IWF landform. The remainder of the areas impacted by the operation 

will be returned to their pre-operation form and partially revegetated, where appropriate given the 

sparsely vegetated pre-operation landscape. 

1.16.6. Capital and Operating Costs  

The capital and operating cost estimates for the Bayan Khundii project are considered AACE Class 2 

estimates. The base currency of the estimates is US dollars (US$).  

The capital cost estimate for mining is based on usage of rented equipment, thus no capital cost was 

allocated for mining equipment and ancillary mining equipment. Capital costs have been included for 

support equipment. Power is proposed to be provided by an Independent Power Provider (IPP) and 

therefore no capital allowance has been included in the capital estimate. Likewise, explosives 

magazine and fuel depot are not included in the capital estimate as they will be provided through 
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purchase and/or service agreements. The capital cost includes the cost for essential mining 

infrastructure, balance of utilities including, water and heating, and haul roads. The total estimated 

initial capital costs for BK are US$100.4M including contingency. 

Sustaining capital is estimated at 1.5% of the initial capital costs for all process and non-process 

infrastructure per annum commencing from Year 2 and tapering off into year 6, with only mine closure 

costs accounted in Year 7. Sustaining capital includes provision for replacement or repair of 

major processing equipment components, site service and utility repair and replacement and process-

related mobile equipment repair and replacement.  

The LOM average operating cost for Bayan Khundii is estimated at US$ 82.5/t milled at the processing 

rate of 650 Kt/year.  

1.16.7. Opportunities 

1.16.7.1. Additional Resources at Bayan Khundii  
A large portion of the Khundii mining license remains underexplored and work to date has identified 

multiple areas with significantly anomalous gold mineralization associated with structures and zones 

of alteration, similar to the BK and Dark Horse Mane deposit areas.  The northern portion of the license 

area is referred to as the greater Dark Horse area and includes the Altan Arrow prospect.  Erdene 

continues to carry out exploration activities on the Khundii license, including a recently completed IP 

Gradient Array survey at Dark Horse, covering 9km2, that shows the major NE trending structures, as 

well as a strong north-south trends that host mineralization identified at Dark Horse Mane. A number 

of parallel zones with similar geophysical signatures to known mineralization at Dark Horse Mane have 

been identified. These areas are under tested or untested by drilling. These new geophysical 

anomalies represent strong new exploration targets. Together with other geological and geochemical 

data, all zones of gradient array IP anomalism will be assessed and prioritized for future drilling.   

1.16.7.2. Exploration on the Ulaan License 
In June 2021, the Company initiated a gold exploration program in the southern portion of the Ulaan 

exploration license, located just west of, and contiguous to, the Khundii mining license.  A drilling 

program identified a significant new gold discovery just 300 meters west of the BK Gold Deposit. 

Results to date, including follow-up drilling in Q2 2022, have confirmed a significant gold discovery at 

Ulaan SE. Multiple drill holes have returned hundreds of meters (up to 354 meters) of gold 

mineralization, often ending in mineralization, over an area 200 meters by 250 meters. Gold 

mineralization begins approximately 80 meters from surface with anomalous gold intersected as 

shallow as 4 meters depth (UDH-18) and remains open along strike to the west/northwest and at 

depth. Gold grades up to 156 g/t are related to intense quartz ± hematite veins and stockwork zones 

enveloped by the same gold bearing silicified, white mica altered lapilli tuff sequence which hosts 

9ǊŘŜƴŜΩǎ .ŀȅŀƴ YƘǳƴŘƛƛ ŜǇƛǘƘŜǊƳŀƭ ƎƻƭŘ ŘŜǇƻǎƛǘΦ {tructural controls include northwest striking, 

southwest dipping veins hosting the gold and intensifying adjacent to bounding structures and/or 

feeder conduits typically oriented northeast or north. 

Together with the BK deposit and Dark Horse deposit, results from drilling at Ulaan Southeast 

demonstrate the potential scale of mineralization within the nearly 4,000-hectare Khundii-Ulaan 

Hydrothermal system, which extends from Ulaan over 10 kilometres to the northeast onto the Khundii 

license.   

1.16.7.3. Underground Mining Potential 
Further underground mining potential has been identified in conceptual studies for North Midfield 

and Striker West which, if proven economical through further studies, could lead to a further increase 

in the economic reserve of the Bayan Khundii Project. 
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1.16.7.4. Processing Plant Expansion Potential 
With the existing plant, there is a capacity to increase throughput by up to 20%, without compromising 

recovery, other than during maintenance periods on tanks, due to the reduced residence time in these 

circumstances. Constraints on capacity increase beyond this level are related to the grinding circuit, 

leach feed thickening, leach capacity, elution capacity, tail thickening and filtration capacity. 

The plant could be modified to include an additional ball mill, addressing the grinding area, and an 

additional leach tank for the leach capacity. At a higher throughput the thickener density control 

would become critical to ensure sufficient residence time. Replacing the 20 m diameter leach feed 

thickener, with a 24 m diameter thickener would resolve this. The elution circuit could be upgraded 

by the replacement of the columns with larger units and increases to the electrowinning capacity. For 

the tails thickening and disposal, it would be difficult to include a larger tails thickener within the 

current layout, and the easier path to increasing the capacity would be to increase the detoxification 

circuit capacity to retain sufficient residence time at a lower percent solids. The filtration area would 

require one additional filtration unit, and structural modifications to incorporate this into the design.  

In the scenario where additional mineral reserves are identified and proven, a modular gravity plant 

could be suitable as a processing solution, particularly for certain high grade resources. Under such 

ŎƻƴŘƛǘƛƻƴǎΣ ŀ ƎǊŀǾƛǘȅ Ǉƭŀƴǘ ŎƻǳƭŘ ƛƴŎǊŜŀǎŜ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŜŎƻƴƻƳƛŎ ǾŀƭǳŜΦ 

1.16.7.5. Additional Resources at Altan Nar 
9ǊŘŜƴŜΩǎ !ƭǘŀƴ Nar deposit, located approximately 16 km north of Bayan Khundii, has an established 

Indicated Resource of 5.0 Mt grading 2.0 g/t gold (318,000 ounces of contained gold) and an Inferred 

Resource of 3.4 Mt grading 1.7 g/t gold (186,000 ounces of contained gold). Approximately 250,000 

ounces of the current Altan Nar resource could potentially be processed by the Bayan Khundii Project 

processing facility, however, a number of development options for Altan Nar are under consideration. 

1.16.8. Risks  

General 
The mining assets are subject to certain inherent risks, which applies to some degree to all participants 

of the international mining industry. These risks are summarized as follows: 

ѻ Fluctuations in gold price ς Risk of pricing regression of gold and/or US$ will increase the 
potential impact on the project profitability. Sensitivity analysis conducted during the 
economic analysis of the project confirmed that the NPV and IRR of the project are both 
most sensitive to changes in the gold price. 

ѻ Logistics - The Project is remotely located, and the control of the logistics and their cost 
implications will be fundamental in maintaining reasonable operating costs. Especially the 
import of essential commodities such as project equipment, diesel fuel, explosives 
materials, plant reagents and consumables.  

ѻ Capital Expenditure - Capital expenditure predictions are based on substantially complete 
quotes and some contracted components, however further adjustments to project design 
and associated construction costs may occur during the construction phase resulting in 
variations in the capital expenditure. Direct equipment procurement costs are still subject 
to fluctuations in key commodity pricing such as labor, diesel, steel, logistics and related 
costs.  The indirect costs of construction are still subject to fluctuations in key commodity 
pricing such as labor, diesel, logistics costs.  In the financial modelling, capital costs has 
been shown to be less sensitive than other modifying factors with respect to project 
economics. 

ѻ Operating Expenditure - Operating expenditure predictions are based on budget 
quotations. Although thoroughly pre-determined using up-to-date assessment techniques, 
sensitivities on OPEX changes indicate that the project economics will remain robust under 
limited upward cost pressure. 
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1.16.8.1. Mining 
Mineral Reserve figures are estimates, and there can be no assurance that they will be recovered or 

that they can be brought to profitable production. The volume and grade of Reserves mined and 

processed, and the recovery rates may not be the same as currently anticipated. A decline in the 

market price of gold may render Mineral Reserves containing relatively lower grades of mineralization 

uneconomic and may in certain circumstances ultimately lead to a restatement of reserves. 

Definition of the final excavated slope angles has been assessed with consideration of in-situ 

groundwater conditions. This FS update has been developed under the design that all the working 

faces within the operating pit can be de-watered prior to mining, thus enabling the slope angles 

presented in this FS update. Greater moisture content or the inability to adequately de-water selected 

pit faces to the target level may result in an adverse change to the final excavated pit slope angles. 

1.16.8.2. Infrastructure 
Infrastructure design for this FS have been prepared in accordance with Mongolian requirements and 

applicable international standards and, in most cases, detailed designs have received Mongolian 

regulatory approval.  Some of the infrastructure may be subject to client driven design changes which 

may lead to changes that could impact cost and/or schedule.  

1.16.8.3. Processing 
The process plant has been designed based on the results of the test work performed to date. Cyanide 

leach is the predominant method of gold recovery for non-refractive ores for ore bodies all over the 

world. The outstanding processing risks are therefore: 

ѻ Variability ς If the Ŧƛƴŀƭ ƻǊŜ ōƻŘȅ ǾŀǊƛŜǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŦǊƻƳ ǘƘŜ ŎǳǊǊŜƴǘ ǘŜǎǘ ǿƻǊƪΣ ǘƘŜ ǇƭŀƴǘΩǎ 
ability to process the ore and recover the gold is expected to change. Some variability 
testing has been performed. The ore is also expected to be blended on the ROM to 
minimize short term fluctuations. 

ѻ Grind size ς The accuracy of the mill parameters will significantly affect the risk of the 
comminution circuits ability to deliver the required grind size. The spare capacity of the 
mills will reduce this risk significantly. 

 

1.16.8.4. Environmental, Social and Mine Closure 
Environmental and social studies have been carried out in accordance with Mongolian legislation as 

well as leading industry practices. However, the ability of the Project to secure the necessary ongoing 

environmental permits, including for its statutory hazardous material permit, and social license to 

operate remain a risk. 

1.16.8.5. Project Delivery Schedule 
The Project Delivery Schedule provided in Section 18 is based on all available information and 

reasonable estimates for completion of all financing, engineering, permitting, procurement, 

construction and commissioning activities foreseen and further detailed in this FS. Construction 

schedule elements were provided by the preferred EPC contractor and are in line with norms for 

Mongolia. However, like all mining projects of this nature, there are certain risks to construction 

schedule realization further summarized below: 

ѻ Permitting ς the project still requires a number of permits to be issued by Mongolian 
regulatory bodies before the project can be commissioned for operations including the 
issuance of construction permits for the mine infrastructure, and state commissioning and 
permission to store and use cyanide. Delays in achieving these permits according to the 
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schedule may result in further delays in the expected timeline for commissioning the 
project. 

ѻ Delivery of equipment and materials required for construction and commissioning ς 
Given the remote location, potential impacts of regional geopolitics (border closures due 
to Russian sanctions, border closures due to pandemic, etc.), and weather patterns in 
Mongolia, there are timeframe risks around importation of key project items. Delays in the 
delivery of key items to the site will result in extensions of the time required to build and 
commission the project.  

ѻ Availability of sufficient construction resources ς Mongolia is a relatively small country 
with limited resources dedicated to the construction and development sector, particularly 
with mining project experience. Whilst the outcomes of the study have identified suitable 
quantities of resources to deliver the project delivery schedule as presented, firm 
commitments of suitable quantities of these resources will only be realized once contracts 
are finalised with vendors and service providers.  

ѻ EPC Contractor Management ς With the majority of construction work delivered under a 
ǎƛƴƎƭŜ 9t/ ŎƻƴǘǊŀŎǘΣ ǘƘŜ ǎŎƘŜŘǳƭŜ ōŜŎƻƳŜǎ ƘƛƎƘƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ 
performance and capacity. Any delays or issues with the contractor may materially impact 
the project timeline. Likewise, EPC contractors often handle multiple projects concurrently 
which may introduce resource constraints on skilled labor or materials. A single EPC 
contractor may also not be able to handle changes in project scope, whether due to design 
modifications, client requests, or unforeseen site conditions, without impacting the 
schedule.  

ѻ Project financing ς The proposed project delivery schedule is based on the ownerΩs 
expected program and timeline to secure project financing. Any delays in the availability of 
project financing sufficient to meet required cash outflows may result in extensions in time 
to deliver certain elements of the project delivery schedule. 

1.17. Recommendations 

1.17.1. Geology and Mineral Resource 

1.17.2. BK Deposit 

To potentially expand the current resource base at Bayan Khundii, additional drilling can be 

undertaken with a specific focus on expanding and infilling the mineralization at Striker West in order 

to gain further confidence in the high-grade mineralization present. Further exploration style drilling 

could also be undertaken in the north-east and south-west of the currently modeled gold 

mineralization, along with step out style extensional drilling to the east of Bayan Khundii.  As infill 

drilling is conducted, drill hole assay and lithology results should be compared against the geological 

and resource model in order to quantify any variation in expected and realized geology and gold 

grades which were intersected.  

1.17.3. DH Deposit 

Additional exploration in the greater Dark Horse area is currently underway with multiple exploration 

targets identified based on geochemical anomalism, geophysics, and structural interpretation.  It is 

recommended that this work continue to fully evaluate the potential of identifying additional mineral 

resources within the Project area. 

For the Dark Horse Deposit, RPM has recommended that an investigation be undertaken to define 

robust weathering definitions relevant to mining and metallurgical considerations, then update 

interpretations to reflect those definitions.  RPM also noted that more density data needs to be 

collected as only 62 of the 167 density measurements taken to date were derived from the core within 

the resource wireframes. This number of mineralized density measurements is considered low to 

determine density variation within the deposit.  
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1.17.4. Geotechnical 

1.17.4.1. Bayan Khundii 
The assessments are generally considered to be robust for the purpose of kinematic stability 

evaluation of mine pit parameters, in pit areas where data is comparatively low, further information 

will better inform the representativeness of the current assessment. In particular, in the northern to 

eastern pit areas which have lower drill hole density.  

Additional geotechnical drill holes should be conducted to reduce uncertainties due to bias in drill 

orientation particular where additional geotechnical testing is warranted and lesser data is available. 

The distribution of geo-mechanical data over the mine area is relatively limited, therefore, additional 

investigation is recommended to address some of the data gaps and variations in geotechnical 

parameters used in the bench and mine pit stability analyses, as well as for the assumed parameters 

adopted in the kinematic assessments. Further validation of the geotechnical parameters aims to 

reinforce the recommendations of this review and may enable some of the recommendations for 

reduced BFA to be further relaxed.  

In proposing additional investigations, some vertical drill holes should also be considered to provide 

drill core samples for testing along the principal stress alignments, and also to vary the inclination of 

any potential anisotropic features with respect to the axis of test loading.  

Given the degree of variance in the rock strength materials, additional strength testing of core samples 

is recommended to better determine characteristic rock strength parameters for each lithological 

domain over the geographic mine sectors. If during the course of excavation, point load (PL) tests are 

used for quick on-going assessments of rock strength and as part of the ongoing monitoring, then UCS 

and point load tests should be undertaken on adjacent parts of core samples for evaluation of the 

UCS-PL correlation.  

Direct shear test results were not available and a typical friction angle of 30° was assumed for the 

kinematic assessment and a sensitivity analysis completed for a 40° friction angle. Carefully selected 

direct shear tests will provide more informed parameters for assessment and a more detailed review 

of the prevalence of any discontinuity coatings or infills. This process should be ongoing prior to and 

during excavation operations. However, following the use discontinuity shear tests for Dark Horse, the 

test method and sample set-up arrangements need to be addressed before any further testing. 

Alternatively, the conservative assumption for friction angle may be maintained. 

1.17.4.2. Dark Horse 
The 2023 geotechnical review is considered to be sufficient for the purposes of kinematic stability 

evaluation and determining the suitable parameters for mine pit design. However, similar to the Bayan 

Khundii area, data in some sectors is comparatively low due to the preferential directional drilling 

during the exploration campaigns. Specific geotechnical investigation was carried out in 2023 to obtain 

additional geotechnical data for the current assessment.  

While the current available data is considered sufficient, and the geotechnical assessment considered 

robust, additional investigations and laboratory testing are recommended prior to and during mine 

construction and operation to fortify the design assumptions, mine pit parameters and provide 

necessary engineering designs to mitigate specific hazards. 

Given the degree of variance in the engineering parameters of the rock materials, additional data 

acquisition would facilitate design review and improve the robustness of the design assumptions and 

associated pit parameter recommendations. In particular, if further investigation drilling is conducted, 

it is recommended that GSI logging by experienced geologists and UCS testing of cores be carried out.  
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1.17.5. Mining and Reserves 

While sufficient definition is provided to define waste and ore quantities by type and volume in the 

mine plan included in the FS, a higher resolution of grade/sub-grade/waste boundaries is required 

before the commencement of waste stripping and ore production.  

Preliminary grade control drilling is recommended in order to more confidently define the grade zones 

within the orebody and the ore/sub-grade/waste boundaries. Pre-stripping is planned in the pre-

production schedule to generate sufficient waste material to build the ROM and the IWF initial 

structures. Appropriate grade control definition will be required in advance of the pre-stripping 

activities to ensure no ore loss occurs. 

Grade control drilling is planned and costed in the mining operating cost throughout the mine life to 

ensure sufficient definition of ore and waste is available for mine planning to achieve consistent ore 

delivery to the process plant. By undertaking additional infill drilling and grade control during 

operations, inferred material, which for the purposes of this FS update is classified as waste, may be 

re-classified as ore, resulting in an increase in the reserve and an extension of the mine life.  

Additional drilling outside the current pit limits may identify additional ore which could be included in 

the mineable reserves. If this additional ore with sufficient grade is defined within close proximity to 

the resource currently excluded from the mineable reserve, a further optimization study could be 

undertaken resulting in an increase in the mineable reserve resulting in an extension to the mine life. 

The equipment selected for the mining operation is adequate to achieve the planned production as 

set out in this report and was selected based on reasonable commercial principles and processes. 

However, given the competitive market for mobile equipment suitable for mining operations, further 

investigation of excavator and truck configurations as well as ancillary and support equipment 

performance may result in further optimization of fleet performance and cost efficiency. 

1.17.6. Mineral Processing and Metallurgical Testing 

Based on the work conducted to date, additional testwork may be useful in fine tuning controls in the 

plant during operations, recommendations include: 

ѻ Evaluate additional variability samples throughout the deposit to gain additional 
understanding of potential variability in gold recoveries and reagent consumptions; and 

ѻ Conduct additional testwork to further optimize leach conditions including cyanide 
addition rates and primary grind size.  

 

1.17.7. Plant and Facilities Design 

Additional field investigations may enhance final plant foundation design. The existing process plant 

and facilities design is based on pedestal footings for the enclosed structure and standard foundations 

and ring beams for the equipment within the enclosure. Drilling complemented by Standard 

tŜƴŜǘǊŀǘƛƻƴ ¢Ŝǎǘǎ όά{t¢έύ ŀƴŘ ŎƻƴŜ ǇŜƴŜǘǊŀǘƛƻƴ ǘŜǎǘǎ όά/t¢έύ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŎƻƴŦƛǊƳ ŦƻǳƴŘŀǘƛƻƴ 

conditions for final design. The additional field work should consist of 20 to 30 holes with SPT logging 

and, where appropriate, CPT probes located within the foundation footprint. Each process plant 

enclosure footing should be assessed by a competent Geotechnical professional to verify the bearing 

capacity, and to determine the actions for identified soft spots within the foundation bearing zone.  

1.17.8. Integrated Waste Facility 

The current design is based on ATCW bankable feasibility study and will require the following: 

ѻ Additional field investigations should be performed in the IWF footprint areas at the 
detailed design level, including supplementary characterisation of foundation conditions, 
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tailings material and potential borrow areas. This work could be carried out during the 
foundation preparation works of the IWF. 

ѻ Two trial pads for the following HDPE lining conditions: 

o Trial pad for waste rock placement on the protected HDPE lining system, and 

o Trial pad for tailings placement on the exposed HDPE liner. 

ѻ A monitoring program including piezometers, survey monuments and groundwater 
monitoring wells should be established as part of the detailed design. The program should 
also include annual reviews and independent audits as part of the final design. 

ѻ The closure design should be reviewed, and if necessary, updated during the detailed 
design, taking into consideration regulatory requirements. 

ѻ An OperationsΣ aŀƛƴǘŜƴŀƴŎŜ ŀƴŘ {ǳǊǾŜƛƭƭŀƴŎŜ όΨha{Ωύ aŀƴǳŀƭΣ ǿƘƛŎƘ ƎǳƛŘŜǎ ǘƘŜ 
operation of the IWF, should be developed as part of detailed design, and include such 
items as: 

o A detailed project construction schedule that considers the contractor equipment, 
earthwork quantities and seasonality, 

o The use of an observational approach to provide an understanding of the actual 
performance of the facility. The periodic review of the performance of the facility 
should be conducted considering field observations to provide guidance for future 
operations. Operations personnel should closely monitor the observed seepage, 
pore pressures and phreatic surface, and 

o Refinements and modifications to the design and operational procedures should 
be made based on observed conditions and monitoring data, as appropriate.  

1.17.9. Dark Horse Waste Dump 

The current DH WRD design is based on ATCW bankable feasibility study and will require the following: 

ѻ Field investigations should be performed in the DH WRD footprint area at the detailed 
design level, including characterisation of foundation conditions since this has yet to be 
undertaken. The feasibility design assumes similar foundation conditions to that of the BK 
IWF. 

ѻ The closure design should be reviewed, and if necessary, updated during the detailed 
design, taking into consideration regulatory requirements. 

ѻ A monitoring program including groundwater monitoring wells should be established as 
part of the detailed design. 

 

1.17.10. Environmental, Social and Mine Closure  

Ongoing monitoring of key environmental parameters at the Project site, including but not limited to 

ŀƳōƛŜƴǘ Řǳǎǘ ƭŜǾŜƭǎΣ ǿŀǘŜǊ ǉǳŀƴǘƛǘȅΣ ŀƴŘ ŦƭƻǊŀκŦŀǳƴŀΣ ŀǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ƛƴ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ 

development in order to enable robust comparison with baseline conditions and ensure that the 

tǊƻƧŜŎǘΩǎ ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ ŀǊŜ Ŧƛǘ-for-purpose. 

Modelling of the hydrological conditions of the final void post-mining based on monitoring data 

collected during operations are recommended to be undertaken to determine whether a pit lake may 

form, and if so, the likely water quality.  
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2. Introduction 
 

9ǊŘŜƴŜ wŜǎƻǳǊŎŜ 5ŜǾŜƭƻǇƳŜƴǘ /ƻǊǇƻǊŀǘƛƻƴ όά9ǊŘŜƴŜέΣ ƻǊ ǘƘŜ ά/ƻƳǇŀƴȅέύ ŎƻƳƳƛǎǎƛƻƴŜŘ hн aƛƴƛƴƎ 

όάhнέύ ǘƻ ƻǾŜǊǎŜŜ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ŀ CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ όάC{έύ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ /ŀƴŀŘƛŀƴ 

National Instrument 43-101 Standards of Disclosure for Mineral ProjeŎǘǎ όάbL по-млмέύ ŦƻǊ ǘƘŜƛǊ млл҈ 

ƻǿƴŜŘ .ŀȅŀƴ YƘǳƴŘƛƛ DƻƭŘ tǊƻƧŜŎǘ όǘƘŜ άtǊƻƧŜŎǘέύ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ .ŀȅŀƴƪƘƻƴƎƻǊ ǇǊƻǾƛƴŎŜ ƛƴ ǎƻǳǘƘ-

western Mongolia. The effective date of this FS Report is August 15, 2023; and is based on Mineral 

Resources for the BK Gold Deposit with an effective date of April 20, 2023 and Dark Horse Mane Gold 

Deposit with an effective date of November 1, 2022 and includes an updated Mineral Reserve with an 

effective date of August 1, 2023. 

Erdene is a Canada-based resource company that has operated for 22 years in Mongolia, focused on 

precious and base metal exploration, and development. 

2.1. Scope of Work 

This FS Report was prepared for Erdene by O2 and ROMA, with reliance on other qualified consultants 

όǘƘŜ ά!ǳǘƘƻǊǎέύ ǿƛǘƘ aƻƴƎƻƭƛŀƴ ŜȄǇerience for the Feasibility Study όǘƘŜ άC{έύ ƻŦ ǘƘŜ .ŀȅŀƴ YƘǳƴŘƛƛ 

Gold Project:  

ѻ hн aƛƴƛƴƎ όάhнέύ ƭŜŘ ǘƘŜ ƻǾŜǊŀƭƭ ŘŜƭƛǾŜǊȅ ƻŦ ǘƘŜ C{ ǳǇŘŀǘŜΣ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ƪŜȅ ǿƻǊƪǎ ƻŦ 
mine design and planning (including closure), process design, cost estimation, and financial 
evaluation. O2 is a Hong Kong-based engineering firm with principals who have over 15 
years of Mongolian mining experience and a team with significant experience in mine 
development in Australasia, including the design, construction, commissioning and 
operation of gold, coal, base metals and industrial mineral mines and processing facilities. 

ѻ wƻƳŀ DǊƻǳǇ [ǘŘΦ όάwƻƳŀέύΣ ŀ leading company in the region in engineering, business and 
asset valuations, corporate and M&A advisory services, assisted in the development of the 
final NI 43-101 FS update Technical Report. Roma is listed on the Hong Kong Stock 
Exchange and has extensive experience working with major regional mining and financial 
firms leading technical studies and valuations for mining projects in Asia, including 
Mongolia. 

ѻ Multiple Mongolian companies provided in-country services and support for the FS update. 
Erdene works closely with local specialists to apply international standards and ensure 
compliance with Mongolian regulations. 

ѻ 360-Dƭƻōŀƭ LƴŎΦ όάосл-Dƭƻōŀƭέύ ŎŀǊǊƛŜŘ ƻǳǘ ǇǊƻŎŜǎǎ Ǉƭŀƴǘ ŘŜǎƛƎƴ ŀƴŘ ŜƴƎƛƴŜŜǊƛƴƎ ŦƻǊ ǘƘŜ C{ 
and DED work. 360-Global is a consulting firm based in the Philippines, specialized in full 
cycle design services and experienced with gold processing infrastructure globally, 
including in Mongolia, China, Canada, Australia and Africa. 

ѻ !¢/ ²ƛƭƭƛŀƳǎ tǘȅ [ǘŘΣ όά!¢/²έύ ǳƴŘŜǊǘƻƻƪ ƳƛƴŜǊŀƭ ǿŀǎǘŜ ŀƴŘ ǘŀƛƭƛƴƎǎ ŦŀŎƛƭƛǘȅ ŘŜǎƛƎƴ ŀƴŘ 
management planning, including for closure. ATCW is Australia-based and has extensive 
experience in mineral waste and tailings transport, storage, closure and water 
management, including at the Oyu Tolgoi project in Mongolia. 

ѻ .ƭǳŜ /ƻŀǎǘ wŜǎŜŀǊŎƘ [ǘŘ όά./wέύ ǇǊƻǾƛŘŜŘ ƳŜǘŀƭƭǳǊƎƛŎŀƭ ǘŜǎǘƛƴƎ ŀƴŘ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ŦƻǊ ǘƘŜ 
Bayan Khundii Gold Project. BCR have extensive experience with gold deposits and have 
carried out all of the Bayan Khundii, Dark Horse, and Altan Nar metallurgical test work to 
date. 

ѻ Ramboll Australia Pty performed technical review and assessment of the mine water 
supply and pit hydrology. Ramboll is a global architecture, engineering, and consultancy 
company involved in buildings, transport, energy, environment & health, water, 
management consulting, architecture and landscape. 
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ѻ Fugro Ltd. provided the geotechnical assessment of the Bayan Khundii and Dark Horse 
open pits. Fugro is a leading geo-data specialist. 

ѻ AGP Mining Consultants Inc. completed the mineral resource estimate for the Bayan 
Khundii Gold deposit. AGP is a full service, independent mine engineering company. 

ѻ RPM Global Inc. completed the mineral resource estimate for the Dark Horse Gold Deposit. 
RPM Global is an international provider of advisory and consulting, software, and training 
services focused on the mining industry. 

ѻ Sustainability East Asia LLC, Ramboll, and Eco Trade LLC delivered the Environmental and 
Social Impact Assessment for the Project, announced on June 4, 2020. 

 

2.2. The Study Team 

O2 and ROMA managed the full integration of reporting of all project disciplines and coordinated the 

ŜŦŦƻǊǘǎ ƻŦ 9ǊŘŜƴŜΩǎ ƻǘƘer study partners. The major components of this FS comprise: mineral resource 

estimates, mineral reserve estimates, mine design and method, metallurgical testwork, process design 

and process plant cost estimation, environmental assessment, financial analysis and other supporting 

studies on geology, hydrogeology, hydrology, rock mechanics for pit slope design and geotechnical 

engineering.  

Table 2-1 Qualified Person Responsibilities 

Name of Qualified 
tŜǊǎƻƴ όάvtέύ 

QP Organization Sections 

Julien Lawrence O2 Mining 

1.1, 1.2, 1.8, 1.9, 1.10, 1.14, 1.16.3, mining portions of 
1.16.4, 1.16.6, 1.17.3, 2.1, 2.2, 5, 15, 16, 18 (excl IWF), 
21, 25.3, 25.4, 25.7, 25.8.3, 25.9.1, 25.9.2, 25.9.3, 
25.9.4, 25.9.5, 26.3, 26.7 

Benny Cha ROMA 
1.3, 1.4, 1.5, 1.6, 1.16.5, 1.17.8, 2.3, 3, 4, 6, 7, 8, 9, 10, 
11, 12, 20, 23, 24, 26.10 

Jesse Tam Fugro 1.17.2, 16.9, 26.2 

Andrew Kelly Blue Coast Research 1.13, 1.16.2, 1.17.4, 13, 25.2, 26.4 

Mark Dillon ATC Williams 
1.11, 1.12, 1.17.6, 1.17.7, 16.7, 16.8, 18.18, 18.19, 
18.20, 18.21, 20.5, 20.6, 26.8, 26.9  

Jeff Jardine O2 Mining 
1.13.3, 1.16.4, 1.16.7.4, 1.17.4, 1.17.5, 17, 25.5, 25.8.4, 
26.5, 26.6 

Mark Reynolds O2 Mining 1.15, 19, 22, 26.11 

Anthony Gibson Ramboll 15.4, 18.24.1, 18.24.2, 18.24.3, 18.24.4 

Oyunbat Bat-Ochir RPM Global 1.7.2, 11.5.2, 11.5.3, 11.6.2, 12.2, 14.2 

Paul Daigle AGP 1.7.1, 11.5.1, 11.6.1, 12.1, 14.1, 15.1 

 

2.3. Sources of Information 

The QPs of this NI 43-101 Technical Report have relied upon information provided by Erdene including 

drill hole data, maps, laboratory analytical certificates, costs for contractors and fuel, and from other 

sources such as publicly available databases, research and academic literature, and observations made 

during site visits. 

A list of referenced documents is provided in Section 27. 
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3. Reliance on Other Experts 
 

This report was prepared by O2 and ROMA for Erdene as a FS for Public Reporting. The information, 

conclusions, opinions, and estimates contained herein are based on: 

ѻ Information available to ROMA and O2 at the time of preparation of this report; 

ѻ Assumptions, conditions, and qualifications discussed in this report; and 

ѻ Data, reports, and other information supplied by Erdene and other third parties, as 
documented and referenced in this FS Report. 

 

For the purpose of this report O2 and ROMA have relied on ownership information and other local 

knowledge provided by Erdene. The mineral tenure information had been verified by ROMA from the 

Mongolian government land title registry, through the website cmcs.mrpam.gov.mn (search 

completed on September 20, 2023).  

Non-technical information in Section 20 has been prepared based on the independent Environmental 

and Social Impact Assessment of the Project published in June 2020 by Sustainability East Asia LLC, in 

consortium with Eco Trade LLC and Ramboll Australia Pty Ltd. 

¢ƘŜ ǘŀȄ ƳƻŘŜƭ ƛƴ {ŜŎǘƛƻƴ ннΦу ǿŀǎ ōŀǎŜŘ ƻƴ ǘƘŜ άaƻƴƎƻƭƛŀ wŜŦƻǊƳǎ ƛǘǎ YŜȅ ¢ŀȄ [ŜƎƛǎƭŀǘƛƻƴέ ²ƘƛǘŜ 

paper by Ernst and Young (2019) and reviewed by Sevillia Audit LLC, a Mongolian professional services 

consultancy. 

Except for the purposes legislated under Canadian or other securities laws, any use of this report by 

ŀƴȅ ǘƘƛǊŘ ǇŀǊǘȅ ƛǎ ŀǘ ǘƘŀǘ ǇŀǊǘȅΩǎ ǎƻƭŜ ǊƛǎƪΦ 
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4. Property Description and Location 

4.1. Location of Property 

The Project is located in the southwest region of Mongolia and is 100% held by Erdene Mongol LLC, a 

wholly owned subsidiary of Erdene. The Project is located within an emerging gold district Erdene 

refers to as the Khundii Minerals District which includes the BK gold deposit, the Dark Horse Mane 

gold deposit (collectively the Bayan Khundii Gold Project), the Altan Nar gold-polymetallic deposit, the 

Zuun Mod molybdenum-copper deposit and a collection of mineral occurrences. The Bayan Khundii 

Gold Project is the focus of this report as it has been progressed to technical level commensurate to a 

feasibility study. 

The Bayan Khundii Project falls within the 115,977.80 km2 Bayankhongor province, which contains a 

population of approximately 89,000 people, and an overall population density of 0.77 people per km2. 

The Project is located approximately 980 km southwest of the Mongolian capital Ulaanbaatar 

(population 1,640,000) and 300 km south of the provincial capital, Bayankhongor City (population 

31,000), Figure 4-1. The nearest towns (soum centers) are Shinejinst and Bayan Undur, located 70 km 

northeast and 80 km to the north, respectively. The Project area is sparsely populated, with nomadic 

pastoral activities being the main industry. 

 

 

Figure 4-1  Project Location Map (Source Tetra Tech, 2019a) 

Field work is currently carried out from an exploration camp located at the Bayan Khundii site. The 

UTM license center coordinates are listed in Table 4-1. 
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4.2. Mineral Tenure 

The Bayan Khundii Gold Project όǘƘŜ άtǊƻƧŜŎǘέύ is a part of the Khundii Minerals District which includes 

the BK Gold Deposit, the Dark Horse Mane Gold Deposit, the Altan Nar Gold-polymetallic Deposit, the 

Zuun Mod Molybdenum-copper Deposit and the Ulaan Gold Prospect. The Altan Nar deposit, the Zuun 

Mod Deposit and Ulaan Gold Prospect are not included in the Project therefore it will not be discussed 

in detail in this Report, though some additional information is provided in Section 23 - Adjacent 

Properties. This Project is located on the Khundii Mining License (MV-021444, 2,308.62 ha) as shown 

in Figure 4-2. Table 4-1 outlines the approximate center co-ordinates of the license along with the 

license particulars. 

The BK Gold Deposit and the Dark Horse Mane Gold Deposit are both located on the Khundii mining 

license, which was converted from an exploration license and granted in August 2019, and is 

comprised of 2,309 hectares. The mining license covers the BK Gold Deposit and the Dark Horse Mane 

Gold Deposit, as well as a number of high priority prospects, particularly in the Greater Dark Horse 

area. The license is valid for an initial term of 30 years, with the ability to extend to 70 years.  

Erdene holds two additional licenses in the vicinity of the Khundii Mining License.  These licenses 

include the contiguous Ulaan exploration license and the Altan Nar Mining License, located 

approximately 20 km to the northwest.  These licenses are shown on Figure 4-2 for reference. 
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Figure 4-2  Khundii Gold Project License Map (Source - ROMA 2023) 
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Table 4-1 Summary of project license details (MRPAM, Mongolia) 

Property Name Khundii 

License Number MV-021444 

Description Mining License 

Province Bayankhongor 

Date of Issue 05/Aug/2019 

Renewal date 05/Aug/2049 

Easting (WGS84 Zone 47N) 484,290.6 

Northing (WGS84 Zone 47N) 4,864,605.4 

Elevation (m) 1,266 

Hectares 2,308.62 

Renewal Fees US $14,470 

ϝ wŜƴŜǿŀƭ ŦŜŜǎ ŦƻǊ aƛƴƛƴƎ [ƛŎŜƴǎŜ ŀǊŜ ƛƴ aƻƴƎƻƭƛŀƴ ¢ǳƎǊƛƪ όάab¢έύ ŀǘ ŀ ǊŀǘŜ ƻŦ нмΣтрл ab¢κ hectare; F/X 

rate of 3470 MNT/US$ was used. 

 

4.2.1. Permits Required for Mineral Tenure 

As part of the Minerals Law, license holders have the right to surface access to carry out exploration 

and/or mining works. Erdene has, and continues to meet, the surface rights access requirements as 

set out under Mongolian Law for carrying out its exploration programs. Additional permits are 

required for the construction and operation of mining activities. Key permits required to carry out 

planned exploration work and mining of the Bayan Khundii deposits within the Khundii mining license 

include annual work plans, annual environmental bonds, water use permits, and land use permits for 

the mine facilities.  

Environmental Bonds 

The annual environmental bonds for the Khundii mining license for the Year 2023 was paid and the 

environmental management plan for 2023 was approved on April 15, 2023. 

Water Permits 

Water use permitting consists of two primary documents: the approval of water resource and the 

water use agreement. These permissions are required for exploration and field programs and later for 

the proposed mine pre-commissioning and water supply.  

Erdene is permitted to extract and use a total of 1,540 m3 water from two groundwater sources at 

Bayan Khundii for exploration use which has a duration of one year, renewable annually. The Water 

Use Permit was granted upon the Water Use Agreement by the Governor of Shinejinst Soum on March 

30, 2023 with permit number A/15.  

For the Bayan Khundii mine water supply, the Approval of Water Resource issued by the Ministry of 

Environmental and Tourism on December 30, 2019, number A/640 permits Erdene to obtain 

groundwater from Shinejinst soum, Bayankhongor province of up to 10 L/s. This Approval provides 

the basis for access for the Company to sufficient water supply for mining operations, as demonstrated 

with investment from the Company and input from duly certified and qualified Mongolian experts. 

The Company must enter into a Water Use Agreement for the mine subsequent to the associated 

water supply system being constructed and commissioned. 
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Land Use Permits 

Land Use Permit is granted by Shinejinst Soum Governor.  Prior to 2023 land use permits were required 

for individual use areas, such as the mining production facilities, explosives storage and waste facility. 

From January 24, 2023, a land use permit was granted to the Company over the entire mining license 

area, greatly simplifying the land use permitting process and providing the Company with greater 

flexibility in designing the layout of the process and non-process infrastructure for the Project.  The 

permit is valid for a period of five years.  

Permits associated with the environmental and social or community elements of the Project are 

discussed in Section 20 ς Environmental Studies, Permitting and Social Impact. 

4.3. Tenure Agreements and Encumbrances 

On April 21, 2016 Erdene entered into a royalty agreement with Sandstorm Gold Limited 

όά{ŀƴŘǎǘƻǊƳέύ ǿƘƛŎƘ ƎǊŀƴǘŜŘ {ŀƴŘǎǘƻǊƳ ŀ н҈ bŜǘ {ƳŜƭǘŜǊ wŜǘǳǊƴ όάb{wέύ ƛƴ ŜȄŎƘŀƴƎŜ ŦƻǊ ϷнΦр Ƴƛƭƭƛƻƴ 

(Canadian). This transaction provided Erdene with a three-year option to buy back 50% of the 2% NSR 

royalty for $1.2 million (Canadian). On April 12, 2019 Erdene executed the repurchase agreement, 

buying back 1% of the NSR from Sandstorm. 

Following the buyback, the Bayan Khundii gold project is now subject to a 1% NSR royalty agreement 

with Sandstorm Gold Ltd. 

4.4. Environmental Liabilities 

Through its Mongolian-certified contractor, Erdene has completed comprehensive environmental 

studies and impact assessment for the Project in accordance with applicable Mongolian and 

international standards. A discussion of environmental considerations or liabilities are presented in 

Section 20 ς Environmental Studies, Permitting and Social Impact of this report. 
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5. Accessibility, Climate, Local Resources, Infrastructure and Physiography 

5.1. Accessibility 

The Project is accessible on sealed roads from the state capital Ulaanbaatar to the provincial center, 

Bayankhongor (8 hours), followed by 300 km of unsealed regional gravel roads from Bayankhongor to 

the sub-province center, Shinejinst (5 hours), then another 2 hours on to site. The Project is located 

approximately 160 km from the Chinese-Mongolian border.  

In 2012-23, a temporary landing strip located 20 km to the northwest (on the /ƻƳǇŀƴȅΩǎ !ƭǘŀƴ bŀǊ 

mining license) was approved by the Mongolian Aviation Authority for light aircraft. Annual approval 

is required to use the temporary landing strip. The landing strip is located in the north part of the 

western boundary of the Altan Nar license on a dry lakebed. A private flying service is available from 

Ulaanbaatar and a one-way trip to Altan Nar takes approximately 3 hours. 

The region hosting the Bayan Khundii Gold Project is one of the least densely populated areas in 

Mongolia, however, infrastructure to access south-ǿŜǎǘŜǊƴ aƻƴƎƻƭƛŀΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ŦǊƻƳ /Ƙƛƴŀ 

is developing rapidly. The Project is located approximately 200 km northwest of the Nariin Sukhait 

mining complex (Ovoot Tolgoi) from which South Gobi Resources (TSX:SGS), TerraCom Limited 

(ASX:TER) and MAK have produced coal and transported product through the Ceke (PRC)/Shivee 

Khuren (Mongolia) border point. This border crossing includes a paved eight-lane highway and a major 

automated railcar coal loading facility with three railway terminals where truck transported coal can 

be loaded on train and shipped out over the Jiayuguan-Ceke Railway, Ejin-Hami Railway or Linhe-Ceke 

Railway. Planning is underway to ŜȄǘŜƴŘ ǘƘŜ ǎǘŀƴŘŀǊŘ ƎŀǳƎŜ Ǌŀƛƭ ƛƴǘƻ aƻƴƎƻƭƛŀΩǎ Ŏƻŀƭ ƳƛƴƛƴƎ ŘƛǎǘǊƛŎǘǎ 

refer to Figure 5-1. 

It is planned that the Bayan Khundii mining operation would initially produce only high valued doré, 

which would be of small volume and could be transported by land or by air to points of sale in 

Ulaanbaatar or Bayankhongor City. 
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Figure 5-1 Transportation Network of the Project and Nearby Properties. (Source RPM, 2018) 

5.2. Topography, Elevation and Vegetation 

The topography of the Project area is characterized by low hills of exposed rock and lower plains of 

unconsolidated and alluvial sediments. There is very little to no soil profile developed, with fresh rock 

generally occurring from or very near to surface, except in areas covered by Quaternary sediments 

where depth to bedrock is uncertain. The elevation of the landscape ranges from 1,200 to 1,250 mRL. 

Vegetation is sparse and restricted to grasses, saxaul bushes and shrubs. 

5.3. Climate 

The Project area is subject to the extreme climate of the continental Gobi Desert region, with four 

seasons much like the other territories of Mongolia. Orographic conditions and local micro wind affect 

the air current formation in combination with the high altitude (~1220 mRL) creates a dry micro region 

where precipitation, humidity, cloudiness and snow cover are relatively low and the area averages 

250 sunny days a year. Summer temperatures average between 24.3°C to 27.5° although individual 

temperatures can be much higher (exceeding плϲ˿ύΦ ¢ƘŜ ǿƛƴǘŜǊ ǎŜŀǎƻƴ ƛǎ ƻƴ ŀǾŜǊŀƎŜ ōŜǘǿŜŜƴ -6.6°C 

and -13.1°C and can be much colder (less than -30°/ύΦ !ƴƴǳŀƭ ƳŜŀƴ ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ ŀǊƻǳƴŘ лΦтϲ˿Φ  
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The Project area, much like all of Mongolia, is subject to high wind conditions and can result in extreme 

wind chill during the winter. The region has a mean annual precipitation of 105 mm. Although 

relatively little precipitation falls in this region, there is a one in 50-year chance that the maximum 

amount of up to 60 mm precipitation may fall within a single day creating localized flash flooding, with 

cloudburst and lightning likely to occur. Approximately 70% to 80% of surface water flow events occur 

during the months of July and August (Tetra Tech, 2019a). In summer, rain falls an average of 15 to 20 

days. 

Frequency of the dominating wind direction is 28.7% from northeast, 25.1% from west and 16.9% 

from northwest. The prevailing wind direction varies seasonally. Depending on the wind force, 10 to 

15 days of blizzards occur and 28 to 30 days of dust storms per year with most of them occurring in 

the windy spring months of March to May. When wind speed reaches 6 m/s, dust and soil become 

mobile, and when it reaches 10 m/s, dust storms intensify. In this region, wind with a speed of more 

than 10 m/s blows for 35-40 days per annum.  

Exploration and mining activities can be conducted all year round with short curtailments occurring 

during storms or strong wind activity which can result in sandstorms. Such work only requires proper 

preparation with respect to working in a remote location during extreme cold and hot weather.  

5.4. Sources of Power 

To date, power has been generated locally using diesel generators which is sufficient to carry out 

planned exploration and early construction works in the near term. Potential future electrical power 

sources for the site include a potential connection to the national grid and off-grid generation. 

Connecting to the Mongolian Central Energy Supply Grid at the local sub-province center (Shinejinst) 

via a 35 kV line to the Project site may be an option. However, the reliability and availability of power 

from the grid appear potentially limited. Off-grid, the Gobi region has conditions supportive of 

renewable solar and wind generated power.  

For the planned Bayan Khundii Gold Project development, new sources of power have been 

considered including a micro-grid using a combination of Solar, Diesel generation, and a Battery 

Energy Storage System. Electricity to the project is proposed to be delivered under a Power Purchase 

!ƎǊŜŜƳŜƴǘ όάtt!έύΦ CǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ {ŜŎǘƛƻƴ муΦс ς Site Services. 

5.5. Water 

Relatively little precipitation falls in this region with a mean annual precipitation of 105 mm with a 

one in 50-year chance that the maximum amount of up to 60 mm precipitation may fall within a single 

day. Snow cover, on average, is about 50 days per year, however, on occasions there can be no snow 

during a year. Annual evaporation for the region is estimated at 2,900 mm/year (Tetra Tech 2019c) 

with average relative humidity of approximately 56%.  

 



Bayan Khundii Gold Project  
Feasibility Study Update, NI 43-101 Technical Report 

 

Page 67 of 439 

 

Figure 5-2  Left: Mean Monthly Temperatures of the 30 Year Period from 1989 to 2019;  

Right: Rainfall Intensity (1989 to 2018) (Pando, 2020) 

The elevation of the proposed BK mine area is between 1220 to 1250 mRL. The Khuren Tsav and 

.ƻǎƎȅƴ {ŀƛǊ όάY¢-.{έύ wellfield, which will provide the necessary raw water to support the mine and 

processing, is located between 1 to 4 km to the south-southwest outside the proposed mine boundary. 

It is within the lowest point of the Bosgot Gashuun floodplain, between 1190 to 1235 mRL. The 

north-eastern area of the well field comprises surface drainages originating from the south of Bor 

Khairkhan (1729 mRL) which slopes from the north-east and drains in a south-westerly direction (Okhi-

Us, 2019).  

The area surrounding the Project is characterized by low hills of exposed rock and lower plains of 

unconsolidated sediments. There is very little to no soil profile developed, with fresh rock generally 

occurring from or very near to surface. The elevation of the undulating low hills ranges from 1,300 m 

to 1,350 m above sea level. Vegetation is very sparse and restricted to grasses, small bushes and 

shrubs. 

Surface runoff is ephemeral and dependent on irregular rainfall. Surface runoff within the proposed 

pit areas drain to the south-southwest. 70% to 80% of the surface water flow events usually occur 

during the months of July and August (Tetra Tech, 2019a).  

Groundwater within the regional Zahui-Zarman and Doloony Tsenkher water basins (Okhi-Us, 2019) 

formed during the late Pleistocene and Holocene periods (Tetra Tech 2019b). Recharge to these basin 

aquifers via rainfall and/or overland run-off is considered very limited, if any. Groundwater is primarily 

hosted in localized fracture systems which are likely highly variable with limited connectivity, and as 

ǎǳŎƘ ŘƛŦŦƛŎǳƭǘ ǘƻ ǉǳŀƴǘƛŦȅΦ IȅŘǊŀǳƭƛŎ ƎǊŀŘƛŜƴǘǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ΨsubduedΩ ŘǳŜ ǘƻ ǊŜƭŀǘƛǾŜƭȅ Ŧƭŀǘ 

topography (Tetra Tech 2019c).  
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5.6. Mining Personnel 

The Bayan Khundii gold project is located in a sparsely populated greenfields site. The closest sub-

provincial settlements of Shinejinst and Bayan-Undur, located approximately 75 km and 85 km from 

the Project site respectively, host a combined total population of approximately 5,500 people. 

Bayankhongor is the capital of Bayankhongor province, within which Shinejinst and Bayan-Undur are 

located. Bayankhongor city has a population of approximately 30,000, while the province has a 

population of approximately 90,000 over an area of 116,000 km2. The neighboring Umnugovi Province 

Ƙƻǎǘǎ aƻƴƎƻƭƛŀΩǎ major mining projects, including the Oyu Tolgoi copper-gold mine and Ukhaa Khudag 

coal mine, at which some portion of Bayankhongor residents have gained experience in modern, 

commercial open pit mining. The mining personnel for Bayan Khundii are expected to come primarily 

from Bayankhongor, including the sub-provinces of Shinejinst and Bayan-Undur, and Ulaanbaatar. 

Personnel will travel by bus in and out the workforce from Bayankhongor and Shinejinst to the project 

site. Personnel from Ulaanbaatar (or other locations outside Bayankhongor province) will travel 

primarily by land to the project site, with some highly skilled and senior personnel flying to and from 

site on a limited basis. A modern on-site accommodation village is planned at Bayan Khundii to support 

the workforce, as described in Section 18.5 - Accommodation Camp.  
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6. History 

6.1. Property Ownership 

Apart from regional geological mapping and prospecting carried out at a scale of 1:200,000 under the 

direction of the Mongolian government, no recorded exploration, development or mineral resource 

work is known to have taken place on the property prior to 9ǊŘŜƴŜΩǎ ƛƴƛǘƛŀƭ ŜȄǇƭƻǊŀǘƛƻƴ ƛƴ нллф ς 2010.  

¢ƘŜ tǊƻƧŜŎǘ ǿŀǎ ŎƻǾŜǊŜŘ ōȅ 9ǊŘŜƴŜΩǎ нллф {² tƻǊǇƘȅǊȅ ŜǾŀƭǳŀǘƛƻƴ ǇǊƻƎǊŀƳ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ ŀ ǊŜƎƛƻƴŀƭ 

stream sediment survey and limited prospecting over the license areas. The regional stream sediment 

results identified an area of highly anomalous base metal and gold in the area of the Project. 

Between 2010 and 2014, exploration on the Khundii license included property-wide geological 

mapping, soil sampling and a magnetic survey while more detailed exploration, including detailed 

geological mapping, rock chip sampling and trenching was focused on the north-central part of the 

license on a project referred to as Altan Arrow (refer to Figure 6-1). 

The rock chip sampling program for the Khundii license identified a number of significant anomalies 

for Au and Ag, with lesser base metal anomalism. Generally, the anomalous rock chip samples were 

from two distinct and adjacent quartz vein systems located at Altan Arrow in the north-central part of 

the Khundii license.  

The mineralized quartz vein systems were trenched in late 2013. Four trenches were excavated across 

the mineralized Main Zone and one trench was excavated across an area hosting high-grade Au 

mineralization within epithermal quartz veins. 

The identification of high-grade Au mineralization associated with epithermal style quartz veins 

prompted additional prospecting and mapping in the southern portion on the Khundii exploration 

license. In early 2015, Erdene geologists identified, through rock chip sampling, new high-grade Au 

mineralization associated with a zone of intensely altered (quartz-illite) pyroclastic lithologies located 

~5 km south of Altan Arrow. This area, referred to as the Bayan Khundii (Rich Valley) Project (refer to 

Figure 6-1), was the focus of a detailed exploration program carried out in 2015 ς 2022. 

Erdene discovered the Dark Horse Mane deposit, located 2.4 kilometres north of the Bayan Khundii 

deposit (refer to Figure 6-1), when initial drilling, reported in early 2021, returned 5.97 g/t gold over 

45 meters, beginning 10 meters downhole (AAD-58). The Dark Horse Mane epithermal mineralization 

is related to a north-south trending, linear structural corridor which intersects deep seated northeast 

trending transform faults, believed to be a conduit for primary mineralizing fluids. The N-S structure 

has been traced over 5 kilometres from the southern portion of the Bayan Khundii deposit to the 

northern extension of Dark Horse.  The mineralization at Dark Horse Mane includes a shallow oxide 

zone, begins at surface, hosting supergene enriched gold zones with values up to 195 g/t over 1 metre 

and ranging in thickness from 20 to 60 meters vertical depth with locally deeper oxidation along 

fractures. A detailed exploration program was carried out in the greater Dark Horse prospect area 

between 2020 ς 2022.   

Details of the exploration programs at Bayan Khundii and Dark Horse are provided in subsequent 

sections of this Report. 
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Figure 6-1 Bayan Khundii Prospect Areas (Source - ROMA 2023) 



Bayan Khundii Gold Project  
Feasibility Study Update, NI 43-101 Technical Report 

 

Page 71 of 439 

6.2. Previous Mineral Resources 

No historical Mineral Resource or Mineral Reserve estimates have been published for the Project.  All 

mineral resources were discovered by Erdene.  An initial Mineral Resource Estimate was reported by 

RPM Global for the Company dated September 2018, and updated by Tetra Tech in 2019 and 2021. 

6.3. Historical Production  

No historic mining has been completed on the Project area. 
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7. Geology Setting and Mineralization 
 

The majority of the regional geology information presented below has been summarized from the 

ǇŀǇŜǊ ά9ǇƛǘƘŜǊƳŀƭ DƻƭŘ 5ƛǎŎƻǾŜǊƛŜǎ ƛƴ ǘƘŜ 9ƳŜǊƎƛƴƎ YƘǳƴŘƛƛ aŜǘŀƭƭƻƎŜƴƛŎ tǊƻǾƛƴŎŜΣ ǎƻǳǘƘǿŜǎǘ 

aƻƴƎƻƭƛŀέ. 

7.1. Regional Geology 

¢ƘŜ tǊƻƧŜŎǘ ƛǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎƻǳǘƘŜŀǎǘ ǇŀǊǘ ƻŦ ǘƘŜ ¢Ǌŀƴǎ !ƭǘŀƛ ¢ŜǊǊŀƴŜ όά¢!¢έΣ ǇǊŜǾƛƻǳǎƭȅ ǊŜŦŜǊǊŜŘ 

to as the Edren Terrane; Badarch et al., 2002), as defined by a 1:50,000-scale geological mapping and 

associated reports sponsored by the Mongolian government (Lhundev et al., 2019). The Trans Altai is 

ŀƴ ƛǎƭŀƴŘ ŀǊŎ ǘŜǊǊŀƴŜ ǿƛǘƘƛƴ ǘƘŜ /ŜƴǘǊŀƭ !ǎƛŀƴ hǊƻƎŜƴƛŎ .Ŝƭǘ όά/!h.έύΣ ǿƘƛŎƘ ŜȄǘŜƴŘǎ ƳƻǊŜ ǘƘŀƴ оΣллл 

km from the Urals to the Pacific, and from the northern Siberian and East European cratons to the 

southern North China and Tarim cratons (Windley et al., 2007; Figure 7-1). This orogenic belt formed 

by the accretion of island arcs, ophiolites, ocean islands, seamounts, accretionary wedges and 

microcontinents similar to the Mesozoic-Cenozoic accretionary orogens of the Circum Pacific. The belt 

began its growth in the Proterozoic at ~1.0 Ga (Khain et al., 2002) and continued until the late Permian 

at ~250 Ma (Xiao et al., 2003), when the Paleo-Asian ocean closed. 

 

 

Figure 7-1 Tectonostratigraphic terrane map of southwestern Mongolia (modified after Badarch et al., 2002) (Source 

MacDonald 2023) 
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Notes:  

Main map: 

Tectonostratigraphic terranes: TAT: Trans Altai terrane; MT: Mandalovoo island arc; BT: Baraan 

backarc/forearc; TS: Tseel metamorphic; GT: Gurvansaikhan island arc/terrane; ZT: Zoolen 

accretionary wedge. 

Khundii metallogenic province polymetallic deposits: ZM: Zuun Mod porphyry Mo-Cu deposit; BK: 

Bayan Khundii-Ulaan-Dark Horse Au-Ag deposit; AN: Altan Nar polymetallic deposit. 

Oyu Tolgoi cluster porphyry deposits: OT:  Oyu Tolgoi; KH: Kharmagtai; and TS: Tsagaan Suvarga. 

Inset:  

Black box: Central Asian Orogenic Belt; Solid white line: Tien Shan gold province. 

 

The CAOB (Figure 7-1) is host to numerous porphyry copper and epithermal Au deposits of largely 

Devonian to Permian age (intrusions and/or ore; Yakubchuk et al., 2012; Wang et al., 2021).  The 

closest known deposits in Mongolia are those of the Oyu Tolgoi cluster (370 Ma), located ~700 km ESE 

of Khundii (Figure 7-1).  They contain >36 Mt Cu and >1400 t Au; smaller nearby deposits contain ~1 

Mt Cu (Tsagaan Suvraga and Kharmagtai; Figure 7-1). Yakubchuk et al. (2012) concluded that the 

greatest metal endowment and largest number of individual deposits in the CAOB were formed during 

the period 340 to 320 Ma (e.g., Kalmakyr and Almalyk), with the second most important period at 385 

to 370 Ma (e.g., Oyu Tolgoi).  

7.1.1. Regional Tectonics and Structure 

A tectonostratigraphic terrane map of Mongolia, modified after Badarch et al. (2002; Figure 7-1), 

shows that the region south of the Main Mongolian Lineament is dominantly Precambrian and Lower 

Paleozoic rocks to the north and dominantly Upper Paleozoic rocks to the south. This region is 

composed of a collage of island arc terranes, including the Gurvansaikhan Terrane which hosts the 

Oyu Tolgoi Au-Cu deposit and the TAT which hosts the Khundii metallogenic province. Other terranes 

in the collage include ophiolites, accretionary wedges, backarc/forearc basins, and metamorphic 

complexes typical of global accretionary orogenic belts (Windley et al., 2007).  
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Figure 7-2 Geological map of the proposed Khundii metallogenic province showing the results of recent 1:50,000 scale 

geological mapping (Lhundev et al., 2019; Togotkh et al., 2019; Tumurchudur et al., 2020) (Source MacDonald 2023) 

Note:  

BK: Bayan Khundii deposit; U: Ulaan Southeast prospect; KM: Dark Horse deposit; AN: Altan Nar 

deposit; ZM: Zuun Mod deposit; NT: Nomin Tal prospect; KH:  Khul Morit prospect; BO: Bor Khairkhan 

prospect. Solid red lines indicate the limits of the Khundii metallogenic province 

The TAT is elongate (~100 x ~450 km) and trends NW (Figure 7-1).  It was subdivided into five 

subterranes (Figure 7-2) by Lhundev et al. (2019), Togtokh et al. (2019) and Tumurchudur et al. (2020), 

including, from north to south: 

1. Bayanbulag accretionary wedge;  
2. Khuviinkhar island arc;  
3. Davkharkhar island arc;  
4. Edrengiin Nuruu island arc; and  
5. Aj-Bogd accretionary wedge.  

 

The Khundii metallogenic province is entirely underlain by rocks of the Khuviinkhar and Davkharkhar 

island-arc subterranes, with recent discoveries hosted by the Davkharkhar subterrane (Figure 7-2).  

The E-W trending southern margin of the TAT is parallel to an adjacent crustal-scale sinistral fault 

(Badarch et al., 2002; Figure 7-1) and is the dominant structural orientation of the CAOB. 

Davkharkhar Subterrane 
The southern portion of the province is underlain by the Davkharkhar subterrane of the TAT (Figure 

7-2), which comprises volcanogenic units of the Carboniferous Ulziitkhar Formation. Figure 7-3 is a 

stratigraphic column showing the main volcanic, sedimentary and intrusive units in the Davkharkhar 
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and Khuviinkhar subterranes and the host units for the main mineral deposits, including 

geochronological data. The Ulziitkhar Formation was intruded by early Carboniferous granitoids of the 

Bayan Airag intrusive complex. Most of the deposits and advanced projects discovered to date in the 

province are located in this subterrane, including Altan Nar, Bayan Khundii and Zuun Mod. 

 

 

Figure 7-3 Stratigraphic Column for the Davkharkhar and Khuviinkhar Subterranes of the TAT (Source MacDonald 2023) 
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7.2. Khundii Metallogenic Province Geology 

All mineralization within the Khundii metallogenic province, including both porphyry Mo-Cu and 

epithermal Au ± base metal deposits, is located within a belt of mid-Paleozoic island arcs that are part 

of the CAOB. Preliminary geochronological data for deposits from the Khundii metallogenic province, 

are coeval with metallogenic ages from the Tien Shan Belt, over 1000 km to the west (Figure 7-1), but 

somewhat younger than the Late Devonian activity that formed Oyu Tolgoi. The southern portion of 

the Khundii metallogenic province that underlain by the Davkharkhar and the geology of Davkharkhar 

subterrane is discussed as follows. 

7.2.1. Geological Units 

Carboniferous Ulziitkhar Formation 
The Ulziitkhar Formation (Lhundrev et al., 2019) has been subdivided into three conformable 

members, including:  

1) A 1,200 m-thick lower member comprised of tuffaceous rocks (ash, lapilli, block and ash tuffs) 
and volcanoclastic sedimentary rocks. This member is host to the Bayan Khundii Au deposit 
and a large area of quartz-white mica-pyrite alteration (~2 x 3 km) at the central Ulaan project;  

2) An 800 m-thick middle member, comprised mostly of basalt and andesite flows and tuffaceous 
rocks, host the Dark Horse Au and Altan Arrow Au-Ag prospects (Figure 7-2, Figure 7-3). 
Geochronological analysis of zircon from an andesite unit returned an early Carboniferous 
(Visean) age of 337 ± 7 Ma (Lhundev et al., 2019; Table 7-1);  

3) A 1,150 m-thick upper member of mostly andesite and dacite flows and volcanic breccia hosts 
the Altan Nar Au-polymetallic deposit. 

Outcrop patterns for the three members of the Ulziitkhar Formation (Lhundev et al., 2019; Togtokh et 

al., 2019; Tumurchudur et al., 2020) show a complex pattern of local folding and widespread block 

faulting, which has juxtaposed rocks from each of the three members. Despite the local folding of the 

Ulziitkhar Formation, the strike of the units in all three members is mostly NW-trending in the west, 

E-W trending in the south-central part of the district, and ENE-WSW to the east.  

Early Carboniferous Bayan Airag Intrusive Complex 
Rocks of the Ulziitkhar Formation were intruded by multiple plutons and stocks of the early 

Carboniferous Bayan Airag intrusive complex (Figure 7-2, Figure 7-3). The Early Carboniferous Bayan 

Airag Intrusive complex is composed of five different phases within the province: 

ω Phase I: medium grained biotite-hornblende monzonite, quartz monzonite, quartz 

monzodiorite (Jurassic sedimentary massif U-Pb 335.3±3.9 Ma (Lhundev et al., 2019), located 

6.2 km to the NE from BK). 

ω Phase II: mottled, light yellowish, coarse grained biotite-amphibole granodiorite, biotite 

granite (east body of Khul morit massif U-Pb 344.0±1.2 Ma (Tumurkhuu et al, 2013), located 

approximately 27 km to NW from BK).  

ω Phase III: equigranular, medium grained, alkali granite (locally, within the margin of the 

intrusive unit, it changes to quartz syenite). (Khul morit, Aryn usny khar massif U-Pb 330±12 

Ma (Hanzl et al, 2008), located ~35 km to NW from BK). 

ω Phase IV: medium grained, quartz syenite, quartz syenite porphyry. (BK quartz syenite 

porphyry U-Pb 310±27 Ma (Erdene, 2018)). 

ω Phase V: brown fine grained, alkali leucogranite. (this alkali granite is similar with 303.4±4.8 

Ma age dated Bayanzurkh massif, which is located in the NE part of Altan Nar license area). 

In addition there are numerous dykes (diorite porphyry, basalt, syenite porphyry, leucogranite) and 

veins (quartz, quartz-tourmaline veins) and quartz-tourmaline breccia pipes. 
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Late Carboniferous to Early Permian Baga Ovoot Intrusive Complex 
The Ulziitkhar Formation was also intruded by the late Carboniferous to early Permian Baga Ovoot 

intrusive complex (Lhundev et al., 2019), ranging from an early phase of quartz monzonite (U-Pb zircon 

age of 306 ± 5.6 Ma; Altankhuyag et al., 2012; Table 7-1), a main phase of leucogranite, granite, and 

minor quartz syenite, and a late phase of leucogranite porphyry. A granodiorite phase of the Baga 

Ovoot complex that hosts the Zuun Mod Mo-Cu deposit returned a zircon U-Pb age of 301.2 ± 4.2 Ma 

(Altankhuyag et al., 2012; Table 7-1). 

The area south of the Bayan Khundii Au deposit is mostly underlain by Permian to Jurassic siliciclastic 

sedimentary rocks, flood basalt units and minor tuffaceous rocks, which unconformably overlie the 

Carboniferous volcanogenic and intrusive rocks (Figure 7-2, Figure 7-3). A zircon U-Pb date of a flood 

basalt in the upper member returned an Early Jurassic age (191.2 ± 3 Ma; Lhundev et al, 2019; Table 

7-1).  

7.2.2. Structural Kinematic Framework 

The TAT has a dominant regional WNW-trending accretionary tectonic trend of compressional 

foliations, folds, and thrusts, which reflects a prolonged history of Devonian-Carboniferous and 

Permian-Jurassic plate convergence, crustal shortening, and development of the broader CAOB (e.g., 

Kroner et al., 2010). The degree of deformation, however, was reported to be heterogeneous, with 

structural disruption being most intense and continuous along terrane and subterrane boundaries, 

and with less deformed areas, such as within the Khundii metallogenic province, preserved in between 

(Lehmann et al., 2010). 

 

Figure 7-4 Gravity map superimposed on topographic relief of the area hosting the Khundii metallogenic province 

(Getech) (Source MacDonald 2023) 
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Note:  

Main map: 

Warm colors: gravity high; cold colors: gravity low. 

Red dashed lines: boundaries of the four subterranes; grey shaded bands: general location and trend 

of six first-order, ENE-trending, inherited basement lineaments;  

Detailed structural map (white box): 

Structures:  

Grey shading: ENE cryptic trend (set 1); black: NE extensional faults (set 2); blue: N-S trending dextral 

steep set (set 3); solid red lines: contractional fabrics, foliations, folds and thrusts; 

Tenements: 

Thin white lines: tenement boundaries; AN: Altan Nar; BK: Bayan Khundii; ZM:  Zuun Mod; U: Ulaan. 

 

Three sets of structures were distinguished in the Khundii metallogenic province by their orientation 

and length, relationship to granitoid intrusions, and their cross-cutting relationships. The largest and 

oldest set comprises first-order ENE-trending lithospheric scale lineaments that can be traced across 

Mongolia for over 2,000 km (Dolgopolova et al., 2013). Despite the great length of these lineaments, 

most have limited offsets, suggesting that they are deep-seated, inherited basement structures.  In 

the Khundii province their surface expression is somewhat cryptic; however, at least two such 

structures coincide with local gravity anomalies (Figure 7-4), with the Altan Nar and Bayan Khundii 

deposits located along two separate ENE structures. The general geological map pattern as well as the 

gravity breaks indicate a sinistral horizontal component of offset. 

 

 

Figure 7-5 A) Kinematic scenario that emphasizes the sinistral slip on the ENE-trending fault system (SET 1) that 

developed second-order extensional faults (SET 2) and N-trending shears (SET 3) (Figure 7-4); B) Block model of an 

extensional relay ramp (Source MacDonald 2023) 

A second set comprises structures that trend NE and individually are 10-20 km-long, en echelon fault 

segments (Figure 7-4) that collectively define the ENE lithospheric trend. These structures follow 

lithological contacts, contacts with intrusions, and topographic lows, without an obvious horizontal 
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component of offset. This set of NE-trending faults, including those at the Bayan Khundii deposit, are 

interpreted as a series of normal faults with dip-slip displacement.  These extensional faults are 

interpreted to have formed the controlling structures at Bayan Khundii, based on surface maps and 

drilling data, including the orientation of volcanic layering, faults, veins and granitoid dikes.  Model 

integration of structural data in three dimensions indicates a set of tilted extensional fault blocks in 

which Au was deposited in a fractured relay ramp structure between the fault tips of two soft-linked 

normal faults (Figure 7-5). The overall en echelon asymmetry and distribution of the faults is consistent 

with a sinistral horizontal component of movement along the first-order ENE trend and is consistent 

with NNE-SSW directed crustal shortening. En echelon normal-fault arrays are expected as second-

order structures in zones with a horizontal component, as demonstrated by the sand-box models of 

Dooley and Schreurs (2012). 

A third set of smaller, N-S trending, 10-15 km-long lineaments are present throughout the area of 

detailed structural analysis (blue lines in Figure 7-4). These lineaments are commonly bounded by the 

NE-trending extensional faults, and have an orientation of dextral, conjugate Riedel shears within the 

sinistral ENE-trending slip system (see Dooley and Schreurs, 2012, for examples). One of these N-S 

structures hosts the Dark Horse Au deposit (see below) and can be traced for 3.5 km to the south 

where it connects to the extensional faults of the Bayan Khundii deposit.  

All three sets are interpreted to have been active coevally and formed a complex connected network 

at the time of mineralization, each contributing to the focusing of Au-bearing fluids. 

7.2.3. Known Mineralization Styles in the Province 

Three main styles of hydrothermal mineralization have been identified to date within the Khundii 

metallogenic province. These include:  

1. Epithermal vein and disseminated Au mineralization at Bayan Khundii, Ulaan Southeast, Dark 
Horse, and Altan Arrow occurs in a ~2 x 7 km belt. Gold mineralization is present in adularia-
bearing comb-textured and multi-stage quartz veins and disseminations, poor in sulphides, 
and hosted by lapilli and ash andesite tuffs; these deposits are interpreted as low-sulphidation 
in style. A detailed description of individual deposits, including details of the overprinting of 
epithermal illite-adularia alteration over earlier lithocap alteration, typical of the tops of 
porphyry deposits, is given below.  

2. Epithermal polymetallic (Au-Ag-Pb-Zn±Cu) vein mineralization at, and surrounding, the Altan 
Nar deposit has multiple occurrences within a 1.5 x 5.5 km Pb-Zn-Au soil anomaly.  
Mineralization is associated with NE-SW and lesser N-S faults and shears, especially within 
dilational jogs in these structures, with coarsely crystalline galena and sphalerite 
(±chalcopyrite) and associated Fe-, Mn- and Mg-carbonate gangue minerals. Associated 
alteration includes Fe- and Mg-chlorite, tremolite, actinolite and epidote, with zones of 
intense white mica alteration. As discussed below, the Altan Nar deposit is interpreted to be 
typical of intermediate sulphidation epithermal deposits.  

3. Porphyry Mo-Cu mineralization is present at the Zuun Mod deposit, plus several Cu-Ag ± Mo 
porphyry-style occurrences within the ~4 km-diameter Zuun Mod-Khuvyn Khar porphyry 
complex. Mineralization at Zuun Mod consists mostly of molybdenite and chalcopyrite along 
margins, and within, B-type quartz veins in a granodiorite intrusion. Other vein types, which 
are mostly unmineralized or weakly mineralized, include early-stage biotite veins, A-veins with 
little or no associated alteration selvages, and D-veins with variably developed quartz-white 
mica alteration selvages. The dominant alteration within the deposit is potassic with variably 
developed K-feldspar alteration selvages on B-type quartz veins, and more pervasively, as 
disseminated biotite and magnetite clusters. The alteration style outside the main deposit is 
dominated by pervasive quartz - white mica ± pyrite replacement of feldspars. 
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A few km NW of Bayan Khundii, in the central Ulaan project (35 km from Zuun Mod), Cu anomalies 

are associated with widespread quartz-white mica-pyrite alteration, which is interpreted as 

representing the upper level of a porphyry system, as described by Sillitoe (2010).  

7.2.4. Age of Mineralization in the Khundii Metallogenic Province 

Erdene undertook a geochronological study of lithologies and mineralization for the Metallogenic 

Province including samples from Bayan Khundii (zircon, adularia), Altan Nar (adularia), and Zuun Mod 

(Molybdenite). The Ar/Ar dating was carried out at Western Australian Argon Isotope Facility (WAAIF) 

at Curtin University in Australia. The flowing table summarizes the results of the study. 

Table 7-1 Khundii Metallogenic Province Geochronology 

Unit / Deposit Method Age Period 
Reference / 
Source 

Sample Description 

Cover rocks U/Pb 
191.2±3 
Ma 

Early Jurassic 
Lhundev et al., 
2018 

Zircon from basalt  

Zuun Mod Mo-
Cu deposit 

Re-Os 
298.4±0.47 
Ma 

Permian 
(Cisuralian) 

Altankhuyag et 
al., 2012 

Molybdenite from mineralized 
quartz veins  

Zuun Mod Mo-
Cu deposit 

Re-Os 295 Ma 
Permian 
(Cisuralian) 

Bat-Erdene et al., 
2011 

Molybdenite from mineralized 
quartz veins  

Baga Ovoot Int. 
Comp. 

U/Pb 
301.2±4.2 
Ma 

Carboniferous 
(Late 
Pennsylvanian) 

Altankhuyag et 
al., 2012 

Zircon from granodiorite which 
hosts the Zuun Mod Mo-Cu 
deposit 

Baga Ovoot Int. 
Complex 

U/Pb 
306±5.6 
Ma 

Carboniferous 
(Late 
Pennsylvanian) 

Altankhuyag et 
al., 2012 

Zircon from quartz monzonite near 
the Zuun Mod deposit 

Samankharkhan 
Int. Complex 

U/Pb 
306.6±4 
Ma 

Carboniferous 
(Late 
Pennsylvanian) 

Togtokh et al., 
2019 

Zircon from gabbro 

Samankharkhan 
Int. Complex 

U/Pb 303.4±4.8 
Carboniferous 
(Late 
Pennsylvanian) 

Tumurkhuu et 
al., 2013 

Zircon from alkali leucogranite 

Altan Nar 
Deposit 

40Ar/39Ar 
309.7±0.47 
Ma 

Carboniferous 
(Middle 
Pennsylvanian) 

This report 
Adularia from mineralized quartz 
vein - Discovery Zone, Altan Nar 
gold-polymetallic deposit 

Ulaankayar Int. 
Complex 

U/Pb 
331.6±6.6 
Ma 

Carboniferous 
(Middle 
Mississipian) 

Lhundev et al., 
2019 

Zircon from syenite 

Ulaankayar Int. 
Complex 

U/Pb 
334.6±7 
Ma 

Carboniferous 
(Middle 
Mississipian) 

Lhundev et al., 
2019 

Zircon from quartz syenite 

Bayan Airag Int. 
Complex 

U/Pb 
335.3±3.9 
Ma 

Carboniferous 
(Middle 
Mississipian) 

Lhundev et al., 
2019 

Zircon from monzonite 

Bayan Khundii 
Deposit 

40Ar/39Ar 
336±0.5 
Ma 

Carboniferous 
(Middle 
Mississipian) 

This report 
Adularia from mineralized quartz 
vein - Bayan Khundii gold deposit 

Ulziithar 
Formation 

U/Pb 337±7 Ma 
Carboniferous 
(Middle 
Mississipian) 

Lhundev et al., 
2019 

Zircon from andesite - Middle 
Member of the Ulziithar Formation 

 

The 40Ar/39Ar ages of adularia from the Bayan Khundii and Altan Nar deposits (336 ± 0.5 Ma and 

309.7±0.7 Ma, respectively; Table 7-1) indicates epithermal activity was intermittently active for at 

least 25 myr, with Bayan Khundii possibly related to a period of extension early in the history of the 

island arc. Altan Nar was likely related to a putative ~310 Ma intrusion, possibly part of the late 

Carboniferous-early Permian Baga Ovoot intrusive complex (306±5.6 Ma; Altankhuyag et al., 2012; 

Table 7-1).  The as yet undated porphyry-style alteration at Bayan Khundii which was overprinted by 

later illite alteration, indicates magmatic-hydrothermal activity prior to the formation of the 
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epithermal deposits. The youngest hydrothermal age in the district, for the Zuun Mod porphyry 

deposit (298±0.47 and 295 Ma Re-Os dates on molybdenite; Table 7-1) indicates a minimum ~40 myr 

range of episodic magmatic-hydrothermal activity in the Khundii metallogenic province. 

7.3. Geology of the Khundii License District 

The Khundii mining license covers four mineralization areas including: Bayan Khundii, Ulaan Southeast, 

Dark Horse, and Altan Arrow as presented in Figure 7-6, with geochronological data for both 

mineralization and main lithologies (Table 7-1) noted in the stratigraphic column (Figure 7-3). The 

Bayan Khundii and Dark Horse deposits and the Ulaan Southeast mineralization, although identified 

as separate deposits for their discovery at different times, all three of them may be part of a single 

epithermal system based on their proximity, inclusion within a contiguous white mica alteration zone, 

and generally similar mineralization features; they also are related to the same structural trends. The 

~2 x 7 km size of the Bayan Khundii-Ulaan Southeast-Dark Horse epithermal system (Figure 7-6) is 

typical of the area encompassed by many other epithermal deposits worldwide (Simmons et al., 2005; 

Simmons, 2017). 

It is suggested that the sulphide-poor but Au-rich epithermal quartz veins at Bayan Khundii and 

satellite deposits, with quartz-illite-adularia alteration halos, overprinted the upper portion of an older, 

partly eroded porphyry system that likely formed in a distinctly different tectonic setting. The 

extensive quartz-white mica-pyrite alteration further west at central Ulaan, which extends to the NE 

to the area of the Dark Horse epithermal project (Figure 7-7), is typical of alteration in the transition 

to the deeper porphyry environment (Sillitoe, 2010). Epithermal alteration and veining at Bayan 

Khundii overprint an early alteration assemblage that includes K-feldspar, actinolite/tremolite and 

polygonal-textured quartz, including hypersaline fluid inclusions, characteristic of deeper formed 

porphyry deposits.  The areas of strong silicification, with local development of residual quartz and 

advanced argillic alteration (Figure 7-6, Figure 7-7) at Bayan Khundii are characteristic of the base of 

lithocap alteration that occurs over porphyry deposits (Hedenquist and Arribas, 2022).  



Bayan Khundii Gold Project  
Feasibility Study Update, NI 43-101 Technical Report 

 

Page 82 of 439 

 

Figure 7-6 Geological map for the Bayan Khundii area showing alteration zones determined from reprocessed ASTER 

satellite data and detailed ground magnetic survey results and sample results from short-ǿŀǾŜ ƛƴŦǊŀǊŜŘ όά{²Lwέύ 

analysis (Source MacDonald 2023) 

Note:  

Main map: 

BK: Bayan Khundii; U: Ulaan; U-SE: Ulaan Southeast; KM: Dark Horse; AA: Altan Arrow. 

Inset: purple-blue linear areas with white dashed outlines: low magnetic response interpreted as 

zones of magnetite destruction in the host felsic tuffs and intermediate volcanic host rocks, 

correlating with intense white mica alteration. 
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Figure 7-7 Phyllic alteration over Bayan Khundii, Dark Horse and Ulaan Southeast (Source Erdene, 2022) 

Source: https://erdene.com/site/assets/files/4344/khundii.pdf 

 

7.3.1. Bayan Khundii epithermal Au-Ag deposit  

7.3.1.1. Geological Units 
The Bayan Khundii project and surrounding areas were mapped in detail during the 2015, 2016 and 

2017 field seasons, with field data collected along foot-traverse lines. Generally, the bedrock geology 

of the Bayan Khundii area (Figure 7-8) is dominated by a sequence of the Late Carboniferous Ulziithar 

Formation consisting of volcanic (andesite, andesite porphyry) and pyroclastic rocks (ash, lapilli, and 

block and ash tuffs). These were intruded by units of the Early Carboniferous Bayan Airag Intrusive 

Complex, and together these rocks were unconformably overlain by Jurassic siliciclastic sedimentary 

units. All rocks in the region are overlain by unconsolidated sediments of Quaternary or Recent age. 

The following descriptions of the main geological units at Bayan Khundii are described in an 

interpreted sequence from oldest to youngest. 

Late Carboniferous Ulziithar Formation Altered Pyroclastic Rocks 
The Ulziithar Formation is the oldest rocks at Bayan Khundii, and the host rocks for gold mineralization, 

include a sequence of intensely silicified and illite-altered pyroclastic rocks. Lower Carboniferous 

volcanic rocks of the Ulziithar Formation are present throughout the license area and include several 

texturally-distinct units of intermediate composition including andesite, porphyritic andesite and 

basalt. Pyroclastic lithologies include fine- and coarse-grained lapilli tuffs (i.e. containing lithic 

fragments <2 cm and >2-6 cm respectively), ash tuffs (fragments <2 mm; some finely laminated), 

welded tuffs (with fiamme) and rare block and ash tuffs (with blocks >6 cm). These Carboniferous tuffs 

represent an erosional window, surrounded and unconformably overlain by Permian to Jurassic red 

bed sedimentary strata and flood basalts. Assays of surface rock chips with comb-textured quartz veins 

from initial prospecting returned up to 4,380 g/t Au. 

 

 

 

https://erdene.com/site/assets/files/4344/khundii.pdf
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Figure 7-8 Detailed geology map of the Bayan Khundii Au deposit, showing the distribution of the Lower Ulziitkhar 

Formation (Source MacDonald 2023) 

The geological map of the Khundii deposit and surrounding area (Figure 7-8) shows that Au 

mineralization is hosted by andesite lapilli tuffs, with minor ash tuffs and block and ash tuffs of the 

lower member of the Ulziitkhar Formation (Figure 7-3), all intensely altered. The presence of erosional 

features on the upper contact of the ore zone and the nature of alteration zones, coupled with the 
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occurrence of unconformably overlying Permian red-bed strata and Jurassic flood basalts (Figure 7-9), 

indicates that the mineralized tuffs were variably eroded prior to the deposition of the post-mineral 

cover rocks. The lower portion of some of the deposit was intruded by post-mineral alkaline granitoids 

(syenite, quartz syenite) of the early Carboniferous Bayan Airag intrusive complex (Figure 7-9). Thus, 

the original Bayan Khundii Au deposit was partially eroded, and part may also have been removed by 

intrusion.  

 

Figure 7-9 NE-SW trending cross section through the Striker, Midfield and North Midfield zones at the Bayan Khundii 

gold deposit (Source MacDonald 2023) 

Intense quartz-illite hydrothermal alteration has replaced most primary minerals in these tuffaceous 

rocks, giving the lithologies a pervasive medium grey color in outcrop, and making identification of the 

protoliths difficult, even in fresh drill core. Observations from outcrop and surface trenches in the 

Bayan Khundii area, coupled with mapping of weakly altered tuffaceous units to the north and west 

of the Northeast Prospect area, indicate these rocks have a dominant northeast-southwest strike 

trend and dip at approximately 40̃ to 45̃ to the northwest. Recent structural analysis of oriented 

drill core from parts of the Midfield Zone, coupled with field observation in the Northeast Prospect 

area, indicate that lithologies may also have northwest and east-west strikes with variable dips. 

 

 

 

 

 

 

 














































































































































































































































































































































































































































































































































































































































































































