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CƻǊŜŎŀǎǘ ŀǾŜǊŀƎŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ мосƪƻȊǇŀ ŀǘ !L{/ ƻŦ !ϷмΣмууκƻȊ ǎŜǘ ǘƻ ǳƴŘŜǊǇƛƴ ǎǘǊƻƴƎ ƳŀǊƎƛƴǎ 

ŀƴŘ ŎƻƳǇŜƭƭƛƴƎ ŦƛƴŀƴŎƛŀƭ ǊŜǘǳǊƴǎΣ ǇƻǎƛǘƛƻƴƛƴƎ .ŀǊŘƻŎ ŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƴŜǿ ƳƛŘπǘƛŜǊ ƎƻƭŘ ǇǊƻŘǳŎŜǊ  
 

HIGHLIGHTS 
Compelling Project Economics 

¶ Life-of-mine (LOM) pre-tax cash-flow of A$740M at a A$2,250/ oz gold price 

¶ Pre-tax NPV (6%) of A$479M and 41% IRR  

¶ Pre-production capital of A$177M with 32-month payback from production commencement 

¶ LOM All-In Sustaining Costs (AISC) of A$1,188/oz   

Key Project Parameters 

¶ Peak gold production of 140,000ozpa for 6 years 

¶ Average annual gold sales of 135,760oz over 8.2 years of mill production 

¶ Standalone mining and processing operation with nominal 2.1Mtpa throughput, comprising 
conventional CIL processing circuit incorporating a flotation circuit to produce a gold concentrate 

¶ Total mined ounces of 1.15Moz and total recovered ounces of 1.10Moz 

¶ EPC Tenders issued for Processing Plant Construction 

¶ Binding Offtake Agreement in place for Concentrate Sale 

DFS supports increased Ore Reserve and Mineral Resource 
¶ 28% increase in Open Pit and Underground Probable Ore Reserve to 15.9 Mt at 2.0 g/t for 

1,007,000oz (at a A$2,000/oz gold price), representing 88% of LOM metal production forecast  

¶ Increase in higher confidence Measured and Indicated Mineral ounces to 2.06Moz, representing 
67% of global ounces and highlighting the robust nature of the Bardoc Project 

Next Steps and De-Risking Activities Continue 

¶ DFS optimisation to continue over the coming months incorporating highly encouraging results 
generated by recent exploration activities 

¶ Tender documents issued for the Engineering Procurement and Construction (EPC) for the 
process plant and infrastructure to experienced industry contractors 

¶ Recruitment for key positions underway to facilitate timely construction and commencement of 
mining 

¶ Debt finance discussions well-advanced: completion of project funding and FID targeted for Q3 
2021, first gold targeted for Q4 2022   

¶ Significant upside from numerous satellite deposits and ongoing regional exploration 

http://www.bardocgold.com/
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1 MANAGEMENT COMMENTS 

.ŀǊŘƻŎ DƻƭŘΩǎ /ƘƛŜŦ 9ȄŜŎǳǘƛǾŜ hŦŦƛŎŜǊΣ aǊ wƻōŜǊǘ wȅŀƴΣ ǎŀƛŘ ǘƘŜ on-time completion of the Definitive 
Feasibility Study put it on a clear trajectory to develop one of the few new gold projects of scale in Australia 
over the next two years:  

άThe completion and delivery of this comprehensive and high-quality DFS is a fantastic 

achievement by our team, and marks a really important milestone for our shareholders, 

investors, supporters and other key stakeholders.  

άThe strong DFS outcomes show that the Bardoc Gold Project is without question one of the best 

undeveloped gold projects in Australia, with the potential to deliver strong production and cash-

flows and compelling financial returns over a long period of time from a brand new fully-

integrated mining and processing operation located right on the doorstep of Kalgoorlie.  

ά!ǘ ǘƘŜ ƘŜŀǊǘ ƻŦ ǘƘŜ 5C{ ƛǎ ŀ ну҈ ǇŜǊ Ŏent increase in Ore Reserves to over 1 million ounces ς a 

fantastic result which reflects the highly effective drilling programs conducted over the past 12 

months and the excellent technical work completed on our mining and processing schedules to 

optimise the project to a very high level.  

ά¢he construction of a state-of-the-art on-site 2.1Mtpa capacity CIL plant and flotation circuit 

located near the site of our Zoroastrian and Excelsior deposits just 40km north of Kalgoorlie will 

form the backbone of the Bardoc Gold Project.  

ά¢ƘŜ Ƴƛƭƭ ǿƛƭƭ ōŜ ŦŜŘ ōȅ ŀ ōƭŜƴŘ ƻŦ ƻǇŜƴ Ǉƛǘ ŀƴŘ ǳƴŘŜǊƎǊƻǳƴŘ ƻǊŜ ŦŜŜŘ ǘƻ ǇǊƻŘǳŎŜ an average of 

136,000ozpa at an impressively low AISC of A$1,188/oz over an initial 8-year production period, 

based on the updated 1 million ounce Probable Ore Reserve published today.  

άAt an assumed base case gold price of A$2,250/oz, the Project will generate on average $113 

million in free cash-flow per year post-construction, with forecast life-of-mine free cash-flow of 

$740 million, a pre-tax NPV6% of A$479 million and Internal Rate of Return of 41 per cent. 

ά¢ƘŜ ǇǊƻƧŜŎǘ has relatively low capital intensity, with a forecast pre-production capital cost of 
A$177 million and a 32-month payback period from production commencement. Based on the 
tǊƻƧŜŎǘΩǎ very strong financial metrics and Tier-1 location, combined with the strong team we 
have assembled and our very strong institutional share register, we are confident of securing a 
highly competitive project funding package over the coming months.  

άLƳǇƻǊǘŀntly, the binding off-take agreement that we secured with leading global minerals 

trader MRI Trading AG in December ensures we have a dedicated market for the gold 

concentrate produced, significantly de-risking the Project. 

ά²ƛǘƘ ǘƘŜ ƛƳǇǊŜǎǎƛǾŜ ŦƛƴŀƴŎƛŀƭǎ shown in the DFS, the board has resolved to progress the Project 

to financing. We have commenced early engagement with banks around potential debt financing 

and will be commencing Independent Technical Reviews for the lender process shortly.  

άhǳǊ ƻǾŜǊŀƭƭ timeline should see us complete financing and announce a Final Investment Decision 

in Q3 2021, along with early works and procurement of long-lead items and commence full 

commercial construction in Q4 2021.  

ά¢Ƙŀǘ ǿƻǳƭŘ Ǉǳǘ us on track to pour first gold in Q4 2022, allowing Bardoc to make the all-

important transition to mid-tier gold producer and to become a significant new player in the gold 

industry in the North Kalgoorlie region. In the process, we will be making a substantial 

investment in the Goldfields region and delivering significant economic and social benefits to 

ŎƻƳƳǳƴƛǘƛŜǎ ƛƴ ǘƘŜ ŀǊŜŀǎ ǿƘŜǊŜ ǿŜ ǿƛƭƭ ōŜ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ǘƻ ǘƘŜ {ǘŀǘŜ ƻŦ ²ŜǎǘŜǊƴ !ǳǎǘǊŀƭƛŀΦέ  
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Cautionary Statement 

The Definitive Feasibility Study όά5C{έ) referred to in this announcement is based on a revised JORC Mineral 
Resources Estimate and includes an updated Probable Ore Reserve referred to in this announcement. The 
Ore Reserves and Mineral Resource Estimate underpinning the DFS have been prepared by Competent 
Persons in accordance with the 2012 JORC Code. 

The Company advises that the Probable Ore Reserve provides 90% of the total milled tonnage and 88% of 
the total contained gold metal. The production target referred to is based on Mineral Resource estimates 
which are classified as Indicated (89%) and Inferred (11%) by ounces. 

There is a lower level of geological confidence associated with Inferred Mineral Resources, and there is no 
certainty that further exploration work will result in the determination of Indicated Mineral Resources or 
that the production target itself will be realised. 

The early sequence of mine plans for the first two years processing has a ratio of 89% to 11% of Indicated 
to Inferred Mineral Resource ounces respectively. The stated production target is based on ǘƘŜ /ƻƳǇŀƴȅΩǎ 
current expectations of future results or events and should not be solely relied upon by investors when 
making investment decisions. Further evaluation work and appropriate studies are required to establish 
sufficient confidence that this target will be met. The Company notes that the Project forecasts a positive 
financial performance and is therefore satisfied that the use of Inferred resources in the production target 
reporting and forecast financial information is not the determining factor in the overall Project viability and 
that it is reasonable to report the DFS including the Inferred Resources. 

The Company has concluded that it has a reasonable basis for providing the forward-looking statements 
included in this announcement. The detailed reasons for that conclusion are outlined throughout this 
announcement. 

2 OVERVIEW 

Bardoc Gold Limited (ASX: BDC) (Bardoc or the Company) is pleased to advise that it has completed a 
positive Definitive Feasibility Study (DFS) for its flagship 100%-owned Bardoc Gold Project, located ~50km 
north of Kalgoorlie in Western Australia (the Project), representing an important step towards achieving its 
objective of building a significant new mid-tier Australian gold company.    

The DFS confirms the potential of the Bardoc Project to underpin a significant near-term, high-margin gold 
development project, with a robust production profile, competitive operating costs and attractive financial 
returns.  

The DFS is based on the development of a standalone mining and processing operation, with a 2.1Mtpa CIL 
plant and flotation circuit to be constructed on site. 

The Bardoc Project Life-of-Mine (LOM) Plan will initially comprise an 10-year mining operation targeted to 
commence in Q4 2022 and delivering LOM production of 1.10 Moz of contained gold, with peak annual gold 
production of 140,000ozpa for 6 years.  

The estimated development capital is $177.4 million, with the Project forecast to generate a pre-tax NPV6% 
of $479 million and pre-tax Internal Rate of Return (IRR) of 41% at gold price of A$2,250/oz.  

The All-in Sustaining Costs (AISC) are estimated to be A$1,188/oz, which, at current gold prices will allow 
the Company to generate on average over A$113 million of free cash flow per year once processing 
commences. 

Based on the strong outcomes of the DFS, the board of Bardoc has resolved to progress the Bardoc Gold 
Project to financing as rapidly as possible, with the overall objective of making a Final Investment Decision 
in Q3 2021 and commencing construction in Q4 2021. 
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3 DFS OVERVIEW/RESULTS 

The key outcomes of the DFS are summarised in Table 3-1 to Table 3-8. 

Table 3-1: Project Economics 

PROJECT ECONOMICS BASE CASE 

Gold Price (US$/oz) 1,688 

Exchange Rate (USD:AUD) 0.75 

Gold Price (A$/oz) 2,250 

Life of Mine Revenue (A$ ,000,000) 2,319 

All-in Sustaining Costs (AISC) (A$/oz) 1,188 

Pre-Tax Cashflow (A$ ,000,000) 740 

Pre-Tax Net Present Value (6%) (A$ ,000,000) 479 

Pre-Tax Internal Rate of Return (IRR) 41% 

Payback Period (Months) 32 

Post-Tax Net Present Value (6%) (A$ ,000,000) 365 

Table 3-2: Project Area Cost / ounce 

PROJECT AISC (A$/oz) 

Aphrodite Stage 1 OP $1,438/oz 

Aphrodite Stage 2 OP $1,335/oz 

Excelsior OP $1,428/oz 

Zoroastrian North OP $1,281/oz 

Zoroastrian Central OP $1,566/oz 

Zoroastrian South OP $1,559/oz 

Bulletin South OP $991/oz 

Mayday OP $1,095/oz 

Aphrodite UG $977/oz 

Zoroastrian UG $1,154/oz 

Project Average $1,188/oz 

Table 3-3: Production Summary 

PRODUCTION SUMMARY   

LOM Mining 10 Years 

LOM Open Pit Strip Ratio (Waste:Ore)  8.3 : 1 t 

LOM Processing  8.2 Years 

Nominal Processing Rate 2.1Mtpa 

LOM Processing Recovery 95.5% 

Total Gold Recovered 1,097koz 

Table 3-4: Capital Costs 

CAPITAL COSTS 
PRE-PRODUCTION 

(A$M) 
LOM 

(A$M) 

Processing Plant - Stage 1 104.3 126.5 

Processing Plant - Stage 2 - 21.5 

Site Infrastructure 29.7 84.4 

OP Mining ς Infrastructure  36.7 43.2 

OP Mining ς Capitalised Waste - 68.3 

Underground Mining - Infrastructure - 14.9 

Underground Mining ς Capitalised Waste - 73.4 

Other (incl G&A) 6.7 15.7 

Total 177.4 447.9 
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Table 3-5: Operating Costs 

OPERATING COSTS TOTAL (A$M) Unit Rate (A$/t Ore) 

OP Mining 364.7 28.51 

UG Mining 268.4 55.62 

Total Mining 633.1 84.0 

Surface Haulage 33.9 1.9 

Processing 262.9 14.9 

Concentrate 39.7 2.2 

Royalties 100.6 5.7 

General and Administration 60.9 3.5 

Total Haulage, Process, Selling and Admin 498.0 28.2 

Total Operating Costs 1,131.1  

Table 3-6: Production Schedule 

OPEN PIT MINING UNIT TOTAL Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 

Waste3 kt 107,047 11,226 20,236 19,292 13,377 8,777 11,009 12,445 7,046 3,621 18 

Mined Ore Tonnes kt 12,831 126 1,691 1,844 3,180 1,578 549 2,117 1,054 667 2255 

Mined Ore Grade g/t 1.44 1.05 1.53 1.01 1.29 1.34 1.25 1.70 2.03 1.75 2.42 

Mined Gold Ounces koz 593 4 83 60 132 68 22 115 69 37 2 

UNDERGROUND MINING UNIT TOTAL Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 

Lateral Development m 35,508 - 5,089 4,656 - 5,204 8,633 8,633 3,293 - - 

Development Ore Mined kt 1,356 - 119 191 - 170 380 363 134 - - 

Development Ore Grade g/t 2.98 - 2.58 2.83 - 2.73 2.70 3.21 4.02 - - 

Stope Ore Mined kt 3,474 - 153 353 318 60 553 585 836 615 - 

Stope Ore Grade g/t 3.81 - 3.23 3.96 4.11 3.25 3.33 3.59 3.80 4.44 - 

Mined Ore Tonnes kt 4,380 - 271 545 318 230 933 948 970 615 - 

Mined Ore Grade g/t 3.58 - 2.95 3.56 4.11 2.87 3.07 3.45 3.83 4.44 - 

Mined Gold Ounces koz 556 - 26 62 42 21 92 105 119 88 - 

TOTAL MINING UNIT TOTAL Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 

Total Mined Ore Tonnes kt 17,661 126 1.962 2,388 3,498 1,808 1,482 3,065 2,024 1,282 25 

Total Mined Ore Grade g/t 2.02 1.05 1.72 1.60 1.55 1.54 2.40 2.24 2.89 3.04 2.42 

Total Mined Gold Ounces koz 1,149 4 109 123 174 89 114 220 188 125 2 

PROCESSED TONNES UNIT TOTAL Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 

OP Oxide kt 2,923 - 814 862 243 19 306 256 360 61 - 

OP Transitional kt 3,288 - 579 782 793 112 44 539 75 363 - 

OP Fresh kt 3,532 - 357 80 547 1,144 874 33 360 136 - 

OP Refractory kt 3,088 - - - 332 630 52 444 434 944 252 

Underground  kt 4,827 - 271 545 318 230 932 947 969 615 - 

Total Processed kt 17,658 - 2,022 2,269 2,233 2,315 2,208 2,220 2,199 2,120 252 

RECOVERED UNIT TOTAL Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 

Recovered Grade g/t 1.93 - 1.64 1.58 1.89 1.44 1.73 2.45 2.56 2.23 1.39 

Recovered Gold koz 1,097 - 107 115 135 99 123 175 181 152 11 

  

 
1 Tonne of ore used in unit rate refers to open pit ore tonnes 
2 Tonne of ore used in unit rate refers to underground ore tonnes 
3 Excludes tailings 
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Table 3-7: Bardoc Gold Production Target 

PROJECT 

INDICATED INFERRED TOTAL 

Tonnes Grade Gold Tonnes Grade Gold Tonnes Grade Gold 

(kt) (g/t)  (koz) (kt) (g/t)  (koz) (kt) (g/t)  (koz) 

Excelsior OP 5,740 1.11 205 428 0.72 10 6,168 1.1 215 

Zoroastrian North OP 369 2.10 25 199 1.16 7 568 1.8 32 

Zoroastrian Central OP 278 1.78 16 66 0.49 1 345 1.5 17 

Zoroastrian South OP 421 1.80 24 47 0.52 1 468 1.7 25 

Bulletin South OP 581 1.91 36 44 0.99 1 625 1.8 37 

Aphrodite Stage 1 OP 1,017 1.86 61 22 2.18 2 1,039 1.9 62 

Aphrodite Stage 2 OP 2,991 1.78 171 5 1.62 0 2,997 1.8 172 

Mayday OP 621 1.63 32 1 7.27 0 622 1.6 33 

Zoroastrian UG 737 4.23 100 398 2.34 30 1,134 3.6 130 

Aphrodite UG 2,775 3.91 349 921 2.59 77 3,696 3.6 426 

TOTAL 15,531 2.0 1,020 2,130 1.9 129 17,661 2.0 1,149 

Table 3-8: Bardoc Gold Project Probable Ore Reserves 

PROJECT 

PROBABLE TOTAL 

Tonnes Grade Gold Tonnes Grade Gold 

(kt) (g/t)  (koz) (kt) (g/t)  (koz) 

Excelsior OP 5,690 1.11 203 5,690 1.1 203 

Zoroastrian North OP 365 2.10 25 365 2.1 25 

Zoroastrian Central OP 276 1.78 16 276 1.8 16 

Zoroastrian South OP 417 1.80 24 417 1.8 24 

Bulletin South OP 561 1.95 35 561 2.0 35 

Aphrodite Stage 1 OP 1,050 1.82 61 1,050 1.8 61 

Aphrodite Stage 2 OP 2,916 1.80 168 2,916 1.8 168 

Mayday OP 622 1.62 32 622 1.6 32 

Zoroastrian UG 839 3.63 98 839 3.6 98 

Aphrodite UG 3,139 3.41 344 3,139 3.4 344 

TOTAL 15,874 2.0 1,007 15,874 2.0 1,007 
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4 DFS TEAM 

The 2021 Definitive Feasibility Study (DFS) was managed by Bardoc working with in-house specialists and 
external consultants. Key contributors are listed below: 

¶ Study Manager ς Bardoc (Andrew Francis); 

¶ Mineral Resource Estimate ς Bardoc (Bradley Toms); 

¶ Processing ς Bardoc (Mark Roberts) and External Consultant Greg Durack; 

¶ Environmental and Stakeholder Management ς Bardoc (Helen Chernoff)  

¶ Open Pit Mine Design and scheduling ς SMJ Engineering and Galt Mining Services; 

¶ Underground Mine Design and scheduling ς WestAuz and Bardoc; 

¶ Metallurgical Testwork ς Strategic Metallurgy; 

¶ Process Plant Design ς Como Engineering; 

¶ Road & Rail Re-Alignment ς WML Consultants & Longrun Infrastructure Pty Ltd; 

¶ Tailings Dam Design ς ATC Williams; 

¶ Geotechnical ς tŜǘŜǊ hΩ.Ǌȅŀƴ ŀƴŘ !ǎǎƻŎƛŀǘŜǎΤ 

¶ Excelsior Tailings Assessment ς REC Engineering; 

¶ Blast Impact Assessment ς Orica Limited; 

¶ Geology ς Cube Consulting; 

¶ Infrastructure ς IME Consultants; Como Engineering; Bardoc; 

¶ Hydrogeology ς AQ2; 

¶ Waste Classification ς Landloch Pty Ltd; 

¶ Environmental ς Talis Consulting; and 

¶ Financial Modelling ς Bardoc; BurnVoir Corporate Finance (Burnvoir) 

5 KEY PROJECT PARAMETERS 

The DFS is based on the following key project parameters: 

¶ JORC Compliant Mineral Resource at a gold price of A$2,500/oz; 

¶ JORC Compliant Ore Reserve at a gold price of A$2,000/oz; 

¶ Processing Plant to treat both free milling and refractory ore; 

¶ Refractory ore to be developed into a gold concentrate for a concentrate sale; 

¶ 12-month construction period for the Processing Plant; 

¶ Processing Plant to be constructed under an Engineering, Procurement and Construction (EPC) Model; 

¶ Goldfields Highway and Kalgoorlie-to-Leonora rail re-alignment for the Excelsior Project to be 
completed before the commencement of the Excelsior Pit; 

¶ Water to be sourced from the Scotia and Goongarrie Paleochannels and existing Scotia Borefield; 

¶ Open pit and underground mining to be undertaken by contractors; 

¶ Infrastructure to be managed by Bardoc;  

¶ Project implementation to be managed by Bardoc; and 

¶ Project located in close proximity to Kalgoorlie, enabling a residential workforce. No aerodrome or 
camp facility is required to be built, enabling mining to commence as soon as financing is approved. 
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6 BACKGROUND 

The Bardoc Gold Project is located 40km north of the city of Kalgoorlie in Western Australia, in one of the 
ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ƎƻƭŘ ƳƛƴƛƴƎ ǊŜƎƛƻƴǎΦ ²ƛǘƘ ǘƘŜ ǘŜƴŜƳŜƴǘǎ ǎǘǊŀŘŘƭƛƴƎ the Goldfields Highway ς the major 
transport route linking Kalgoorlie to the Menzies, Leonora and Laverton mining regions ς the Project is well 
positioned to leverage off the established road networks, logistics routes, mining contractors, suppliers and 
highly skilled resources based in Kalgoorlie.   

The Project covers 250 square kilometres (km2) of granted Mining Leases and Prospecting Licences over the 
intersection of the well-mineralised Bardoc Tectonic Zone greenstone sequence with the cross-cutting Black 
Flag Fault system.  

 

Figure 6-1: Tenement and Resource Map 

During the period 2017/2018, Bardoc Gold Limited (previously named Spitfire Materials Limited) merged 
with fellow ASX-listed gold explorers Aphrodite Gold Limited (ASX: AQQ) and Excelsior Gold Limited (ASX: 
EXG). The key projects of the merged company ς the Aphrodite Gold Project, the Kalgoorlie North Gold 
Project and the Mulwarrie Gold Project ς ƘŀǾŜ ŎƻƭƭŜŎǘƛǾŜƭȅ ōŜŜƴ ǊŜƴŀƳŜŘ ǘƘŜ ά.ŀǊŘƻŎ DƻƭŘ tǊƻƧŜŎǘέΦ ¢Ƙƛǎ 
reflects the location of the combined project area along the highly prospective Bardoc Tectonic Zone and 
.ŀǊŘƻŎΩǎ ŦƻŎǳǎ ƻƴ ŜǎǘŀōƭƛǎƘƛƴƎ a new long-term gold business in the Kalgoorlie region.  

In May 2019, the Company expanded its Kalgoorlie position with the acquisition of a contiguous tenement 
package from Torian Resources Limited (ASX: TNR) in and around the Bardoc Gold Project that included 40 
tenements covering an area of 49km2. 

In September 2019, Bardoc delivered a substantial increase in the Global Mineral Resource Estimate for the 
Bardoc Gold Project to over 3 Moz. The updated project-wide Measured, Indicated and Inferred Mineral 
Resource, which follows highly successful drilling, exploration and strategic acquisition initiatives 
completed during the past year, now stands at 54.6Mt at 1.8g/t Au for 3.07Moz of contained gold.  
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This updated Mineral Resource Estimate (MRE) contains 46.2Mt at 1.4g/t Au for 2.08Moz classified as being 
potentially mineable by open pit methods and 8.4Mt at 3.7g/t Au for 988koz that may be amenable to 
underground mining methods. 

Bardoc further expanded its strategic footprint in the North Kalgoorlie district by purchasing the Mayday 
North and North Kanowna Star gold projects in November 2019 from Strategic Projects Mining Pty Ltd 
(SPMPL). These Project areas include a combined JORC compliant Indicated and Inferred Mineral Resource 
totalling 115.5koz. The tenements have had minimal modern exploration and offer numerous exploration 
opportunities and walk-up drill targets, including immediate extensions of the currently defined JORC 
Mineral Resources.  

7 PRODUCTION HISTORY 

Mining reports dating back to the late 1890s to the early 1900s show that 56.7koz was mined from the 
Bardoc mining area, located in the central part of the Bardoc Gold Project. The previously mined ounces at 
the turn of the previous century included 6,719 tonnes at 19.8g/t Au for 4.3koz at Excelsior, 13,815 tonnes 
at 17.2g/t Au for 7.7koz at Zoroastrian, and 26,535 tonnes at 23.5g/t Au for 20koz at the Slug Hill Gold Mine.  

More recent mining of the Excelsior and Zoroastrian Open Pits by Aberfoyle Gold occurred from 1987 to 
1991, where a total of 2.2Mt at 1.6g/t Au for 113koz of gold was mined. Excelsior Gold Limited, now Bardoc, 
mined 953kt at 2.1g/t Au for 63koz from 2015-2017. 

Mining has occurred at other recently acquired tenement packages that are not stated here, however these 
projects are not included as part of the DFS and form growth opportunities for Bardoc for future studies. 

Bardoc is positioned to capitalise on these previously mined high-grade deposits that have been typically 
under-explored in modern times. 

8 PERMITTING & APPROVAL 

The Bardoc Gold Project will be governed by legislation relating to the regulation of environmental, heritage 

and health and safety management of the proposed operations.   

The Project will be legislated in accordance with Part V of the Environmental Protection Act 1986 (EP Act), 

regulated by the Department of Water and Environmental Regulation (DWER). Bardoc will apply for a 

number of licences and permits under the Part V management. These include: Native Vegetation Clearing 

Permits (NVCP); Prescribed premises licences; Groundwater Abstraction licences; and environmental 

approvals. 

Applications are scheduled to be submitted to the Department of Water and Environmental Regulation in 

the second quarter of this year.  The following activities require a prescribed premises licence: 

¶ Processing or beneficiation of metallic ore that is crushed, ground, milled or otherwise processed 
>50,000 tpa; 

¶ Tailings from metallic ore that are discharged into a containment cell or dam >50,000 tpa; 

¶ Mine dewatering premises on which water is extracted and discharged into the environment to allow 
mining of ore >50,000 tpa; 

¶ Electric power generation <20 MW natural gas or >10 MW using fuel other than natural gas; 

¶ Used tyre storage >100 tyres; and 

¶ Putrescible landfill site >20 tpa but <5,000 tpa. 
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Licence applications will be sought from the Department of Water and Environmental Regulation for the 

construction of bores and the abstraction of groundwater. These include: 

¶ 26D Licence to Construct or Alter a Well; and 

¶ 5C Groundwater Abstraction Licence (licence amendment) 

Mining Proposals and Mine Closure Plans for the Bardoc and Aphrodite sites are scheduled to be submitted 

to the Department of Mines, Industry Regulation & Safety in the second quarter of this year. A Mining 

Proposal for Bulletin South is approved. 

Bardoc has secured a Native Vegetation Clearing Permit (NVCP) for the Bardoc and Bulletin South project 

areas.  An NVCP application for the proposed re-alignment of a section of the Goldfields Highway and 

Kalgoorlie Menzies Railway has been assessed and is currently awaiting a period of public comment prior 

to approval. Subsequent NVCP applications will include the following areas:  Aphrodite haul road, Aphrodite 

site; and the Scotia borefield expansion.   

Bardoc has commenced consultation with the EPA and intends to self-refer the project under Part IV of the 

EP Act.  Referral to the EPA is not mandatory for this project and it is not expected that the EPA will elect 

to assess the project. The purpose of the self-referral is to provide surety and certainty that the project will 

be regulated under Part V of the EP Act and not expose Bardoc to unnecessary delays.  

Archaeological and ethnographic surveys have been completed across the project to identify Aboriginal 

Heritage sites.  Where Aboriginal heritage sites have been identified Bardoc has implemented management 

controls to preserve these sites. There are no Aboriginal heritage sites required to be disturbed as part of 

the project footprint, and therefore Bardoc does not intend to submit any Section 18 applications as part 

of the project. 

Safety management is regulated by the Department of Mines, Industry Regulation & Safety (DMIRS) in 

accordance with the Mines Safety & Inspection Act 1994. Bardoc will submit a Project Management Plan 

prior to commencing operations. A safety management plan will be developed and will include 

management plans and procedures for all safety management practices across the project including 

emergency management and incident response. 

Other permits and licences relating to health and safety regulation include: 

¶ Dangerous Goods Licences for the storage of dangerous goods and management of explosives;  

¶ Registration of classified plant across the whole site; and 

¶ Poisons Permit for chemicals used within the processing facility. 

A number of approvals and permits associated with the re-alignment of the Goldfields Highway and 

Kalgoorlie to Menzies Railway are required. The specifications relating to the engineering design and 

construction of the highway will be included in an Agreement with Main Roads WA. Details of the design 

and construction of the railway will be incorporated into a tripartite agreement between the Public 

Transport Authority, Arc Infrastructure (railway operating entity) and Bardoc.   

A Native Title claim was registered by Maduwongga (WC2017/001) on 21 April 2017; a subsequent Native 
Title claim was registered by Marlinyu Ghoorlie on 22 December 2017.  An all access agreement is currently 
in place with Maduwongga, with ongoing negotiations occurring with the Marlinyu Ghoorlie claimants for 
a partial access agreement.  

An agreement is in place with the leaseholder of the Mt Vetters pastoral lease which covers most of 

.ŀǊŘƻŎΩǎ ƳƛƴƛƴƎ ǘŜƴǳǊŜΦ !ƴ ŀƎǊŜŜƳŜƴǘ ƛǎ ŀƭǎƻ ƛƴ ǇƭŀŎŜ ǿƛǘƘ ǘǿƻ ƴŜƛƎƘōƻǳǊƛƴƎ ŦǊŜŜƘƻƭŘ ƭandowners. 
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9 GEOLOGY AND MINERAL RESOURCE ESTIMATE 

As part of this announcement, the Company is releasing an updated Mineral Resource Estimate. The key 
points to be noted are: 

¶ The Mineral Resource estimate enables the Company to plan for future growth: 

- Overall Mineral Resource ounces increased to 3.07Moz Au; 

- Measured and Indicated ounces increased to 2.06Moz; 

- Measured and Indicated tonnes increased to 36.5Mt; and 

- Measured and Indicated ounces now comprise 67% of global ounces. 

¶ Aphrodite underground Resource upgraded:  

- 36% increase in Indicated ounces from 366koz to 497koz Au; and 

- 8% increase in total underground Resource from 710koz to 768koz Au. 

¶ Excelsior open pit Resource upgraded: 

- 18% increase in Indicated ounces from 266koz to 313koz Au; 

- 11% increase in total resource from 320koz to 354koz Au. 

The Bardoc Gold Project contains a total Mineral Resource Estimate of 54.6Mt @ 1.8g/t Au for 3.07Moz of 
contained gold. 

The new Mineral Resources used for the DFS are reported here in this March 2021 announcement. The 
Material Information for these new Resource models is included in following sections. All other Resources 
have been the subject of previous ASX Announcements. The updated Mineral Resource Estimates are for 
the Aphrodite Open Pit, Aphrodite Underground and Excelsior Open Pit Resources.  

The DFS has proposed mining from only 5 of the 17, JORC 2012 compliant deposit areas. This will provide 
the Company with the opportunity to add additional value as these currently excluded 12 areas are further 
explored, with the potential both to increase the amount of Measured or Indicated Resources as well as an 
opportunity to add additional new resource ounces at all of them.  

Significantly, the Bardoc Gold Project now has over 2Moz of contained gold in Measured and Indicated 
Resources. The Measured and Indicated categories represent higher-confidence material that supports the 
mine planning process and makes the Project more robust.  

As a result of the exploration work completed by the Company ς as well as improved mining and treatment 
costs ς the Aphrodite underground model has seen a 36% increase in higher-confidence Indicated material.  

This has a positive impact on the Project overall and, additionally, with successful exploration there is 
potential to bring more material into higher-confidence Resource categories as well as exceptional untested 
exploration areas that may contain significant mineralisation at depth and along strike on the main lodes 
of Aphrodite Alpha, Phi and Epsilon.  

Zoroastrian and Aphrodite are multi-lode systems that have areas of untested down-plunge potential, such 
as the Blueys South and Zoroastrian South Lodes at Zoroastrian and the above-mentioned lodes at 
Aphrodite. Importantly, outside of these two deposits the Company has identified significant potential for 
ongoing Resource growth at several deposits. 

The geology of the deposits is well uƴŘŜǊǎǘƻƻŘ ŀƴŘ ǘƘŜ /ƻƳǇŀƴȅΩǎ ƎŜƻƭƻƎƛŎŀƭ ŀƴŘ ƳƛƴŜǊŀƭƛǎŀǘƛƻƴ 
understanding is supported by detailed work completed by the CSIRO, various University Honours and 
Masters investigations and ongoing external expert consultant review (of both Mineral Resource Estimates 
and geology), as well as having an experienced geological team which has an extended track record of 
success in the Kalgoorlie area mining and exploring for gold.   
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With funds available for exploration and an appetite for discovery, Bardoc is well placed to expand on the 
current Resources to strengthen the mine plan as well as make new significant discoveries that will provide 
longer term options for mining and gold production. 

The full technical descriptions and requisite disclosures for the MRE can be found in the ASX 
announcements dated as per the Table below.  

Table 9-9: Mineral Resource Table 

 

Note: Differences may occur due to rounding. 

10 GEOTECHNICAL 

Geotechnical studies were completed by Peter Bryan & Associates for the Zoroastrian, Excelsior, Aphrodite 
and Bulletin South mining locations for both the open pit and underground projects.  

Geotechnical reviews of ground conditions for open pit and underground excavation were generated from 
historical geotechnical reports, mining study reports, hydrogeology reports, waste rock reports, core 
logging and photos, geology models, assessment of diamond drill core, historical pit performance in the 
case of Excelsior and Zoroastrian, and site inspections.  

Open pit design recommendations from geotechnical study are as follows: 

¶ Zoroastrian North Pit are 10-20m face heights with pit wall angles of 55-70° and a berm width of 5-
10m. Geotechnical recommendations were established by RLs and wall domains;  

¶ Zoroastrian Central Pit are 15-20m face heights with pit wall angles of 55-70° and a berm width of 6-
7m. Geotechnical recommendations were established by RLs and wall domains; 

¶ Zoroastrian South Pit are 15-20m face heights with pit wall angles of 55-70° and a berm width of 6-7m. 
Geotechnical recommendations were established by RLs and wall domains; 

Tonnes

(,000t)

Grade

(g/t Au)

Ounces

(,000oz)

Tonnes

(,000t)

Grade

(g/t Au)

Ounces

(,000oz)

Tonnes

(,000t)

Grade

(g/t Au)

Ounces

(,000oz)

Tonnes

(,000t)

Grade

(g/t Au)

Ounces

(,000oz)

Aphrodite OP various -        -     -     13,458           1.5     666       5,321      1.3     229      18,780    1.5       895       

Aphrodite UG 1.7 -        -     -     4,156              3.7     497       2,571      3.3     271      6,726      3.6       768       

Aphrodite TOTAL -     -   -   17,614       2.1   1,163  7,892    2.0   500    25,506  2.0     1,663  

Zoroastrian OP 0.3 -        -     -     3,987              1.8     231       1,918      1.5     90        5,904      1.7       321       22/5/18

Zoroastrian UG 1.6 -        -     -     800                 4.7     120       812          3.4     90        1,612      4.0       209       30/9/20

Zoroastrian TOTAL -     -   -   4,787         2.3   351     2,730    2.0   180    7,516    2.2     530     

Excelsior OP 0.3 -     -   -   9,645         1.0   313     1,685    0.8   41      11,330  1.0     354     

Mayday North OP 0.5 -     -   -   1,303         1.6   66       431       1.2   17      1,778    1.5     83       30/9/20

Talbot North OP 0.4 -     -   -   698            1.8   40       123       1.8   7        820       1.8     47       30/9/19

Bulletin South OP 0.4 152     2.2   11     546            2.1   36       150       2.1   10      849       2.1     57       30/9/19

Duke North OP 0.4 -     -   -   851            1.0   28       795       1.0   25      1,646    1.0     53       30/9/19

Lochinvar OP 0.4 -     -   -   423            1.8   24       57         1.6   3        480       1.7     27       19/2/14

El Dorado OP 0.5 -        -     -     203                 1.4     9            383          1.5     18        586          1.5       28         

El Dorado UG 2.0 -        -     -     -                  -     -        51            6.5     11        51            6.5       11         

El Dorado TOTAL -     -   -   203            1.4   9         434       2.1   29      637       1.9     39       30/9/20

North Kanowna StarOP 0.5 -     -   -   157            1.6   8         559       1.3   24      716       1.4     32       9/9/19

South Castlereagh OP 0.5 -     -   -   111            1.6   6         369       1.3   15      481       1.4     21       30/9/19

Mulwarrie OP 0.5 -     -   -   -             -   -     881       2.8   79      881       2.8     79       13/11/18

Nerrin Nerrin OP 0.5 -     -   -   -             -   -     651       1.3   26      651       1.3     26       30/9/19

Vettersburg South OP 0.6 -     -   -   -             -   -     552       1.5   26      552       1.5     26       11/12/13

Windanya OP 0.6 -     -   -   -             -   -     360       1.5   17      360       1.5     17       11/12/13

Grafters OP 0.5 -     -   -   -             -   -     319       1.3   14      319       1.3     14       30/9/19

Ophir OP 0.6 -     -   -   -             -   -     75         1.9   5        75         1.9     5         11/12/13

     152 2.3        11         36,338 1.7     2,044   18,063 1.8    1,018   54,597 1.8       3,073 

BARDOC GOLD PROJECT: RESOURCES

Deposit Type
Cut-Off

(g/t Au)

Original 

ASX

Report 

Date

TOTAL RESOURCES

TOTAL RESOURCES

MEASURED INDICATED INFERRED
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¶ Excelsior Pit are 10-20m face heights with pit wall angles of 50-70° and a berm width of 5-8m. 
Geotechnical recommendations were established by RLs and wall domains; 

¶ Aphrodite Pit are 10-20m face heights with pit wall angles of 55-70°and a berm width of 6-8m. 
Geotechnical recommendations were established by rock type domains and did not distinguish by wall 
domain; 

¶ Bulletin South Pit are 10-20m face heights with pit wall angles of 60-70° and a berm width of 5-7m. 
Geotechnical recommendations were established by RLs and wall domains; and; 

¶ Mayday Pit are 10-20m face heights with pit wall angles of 55-70° and a berm width of 5-7m. 
Geotechnical recommendations were established by RLs and wall domains. 

Orebody geometry and rock conditions assessed indicate that long-hole open stoping techniques are 
suitable for the mining of Zoroastrian and Aphrodite Underground. Floor-to-floor spacing adopted was 
20m, which is in line with other similar deposits in the Goldfields. Decline stand-off distances were 
maintained at a minimum of 40m. Stope stability will be managed with rib and sill pillars appropriately 
located to minimise stope failure. No fill has been selected for the DFS, however, would provide an alternate 
practical means for stope stability and should be further investigated for Aphrodite underground should 
gold prices remain favourable.  

11 HYDROGEOLOGY 

The Project area is located within the catchment of the Rebecca and Roe Palaeodrainages. The main 
groundwater occurrences in the region are found within fractured bedrock and paleochannel sands. The 
groundwater quality is typically saline to hypersaline, with small amounts of lower salinity groundwater 
known to occur in elevated outcrops of granitoid rocks and adjacent eluvium. 

Groundwater inflows to the pits and underground developments are likely to be associated with fractures 
in the otherwise intact bedrock and are likely to be higher in the weathered zone. In the Bulletin South pit, 
inflows will also report from a shallow alluvial aquifer. In the short term, higher-than-anticipated inflows 
are likely immediately following the interception of water-bearing fractures, with yields decreasing rapidly 
as the structures are dewatered. 

Pit inflows (and thus dewatering requirements) were predicted using analytical groundwater flow models 
and using aquifer parameters derived from both historical dewatering records and recent field 
investigations. Predicted maximum dewatering requirements, taking into account the sequence of mining 
and dewatering interference (as outlined above) are as follows: 

¶ Excelsior Open Pit - 1.5L/s; 

¶ Bulletin South Open Pit - 3.0L/s; 

¶ Zoroastrian Open Pit ς 2.5 L/s or dry due to advancement of Underground; 

¶ Aphrodite Stage 1 open pit - 8.8L/s; 

¶ Aphrodite Stage 2 Open Pit - dry, due to advance dewatering from Stage 1 pit and Underground; 

¶ Zoroastrian Underground - 2.5L/s; and  

¶ Aphrodite Underground - 12.8L/s. 

Mine dewatering of the open pits is to be achieved by a combination of in-pit sump pumping and ex-pit 
dewatering bores targeting water-bearing structural features which extend beyond the pit perimeter. 
Dewatering of the underground will be achieved by using a series of sumps and transfer pumps. 
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12 ORE RESERVES 

Bardoc have completed an updated Ore Reserve Estimate for the Project based on the 2021 Mineral 
Resource Estimate contained within this announcement The Mineral Resource Estimated for Excelsior, 
Zoroastrian, Aphrodite and Mayday was completed by Bardoc and reviewed externally by Cube Consulting, 
and the Bulletin Mineral Resource was completed by Cube Consulting. 

The Ore Reserve estimated is supported by the 2021 DFS and has been completed by Bardoc for both the 
Open Pit and underground Ore Reserve Estimation. 

A detailed financial model was generated for the DFS and has been used to determine the economic 
parameters for the Ore Reserve Estimate. 

The Ore Reserve (Table 12-10) has been completed in accordance with the JORC Code (2012). The Probable 
Ore Reserve is based on the Measured and Indicated portion of the Mineral Resource Estimate. The Ore 
Reserve estimate represents the portion of the DFS mine plan based on Measured and Indicated Mineral 
Resources only. No Inferred material has been included in the Ore Reserve estimate. Table 12-10 presents 
a summary of the Probable Ore Reserve based on the mine designs using an A$2,000/oz gold price 
optimisation. Refer to Appendix Table 1, Section 4, for full details on the Ore Reserve Estimate. 

Table 12-10: Bardoc Ore Reserves 

PROJECT 

PROBABLE TOTAL 

Tonnes Grade Gold Tonnes Grade Gold 

(kt) (g/t)  (koz) (kt) (g/t)  (koz) 

Excelsior OP 5,690 1.11 203 5,690 1.1 203 

Zoroastrian North OP 365 2.10 25 365 2.1 25 

Zoroastrian Central OP 276 1.78 16 276 1.8 16 

Zoroastrian South OP 417 1.80 24 417 1.8 24 

Bulletin South OP 561 1.95 35 561 2.0 35 

Aphrodite Stage 1 OP 1,050 1.82 61 1,050 1.8 61 

Aphrodite Stage 2 OP 2,916 1.80 168 2,916 1.8 168 

Mayday OP 622 1.62 32 622 1.6 32 

Zoroastrian UG 839 3.63 98 839 3.6 98 

Aphrodite UG 3,139 3.41 344 3,139 3.4 344 

TOTAL 15,874 2.0 1,007 15,874 2.0 1,007 

This Ore Reserve estimate realises a 28% increase in ounces from the previously released March 2020 

estimate following an aggressive drilling campaign through 2020 to improve confidence in the underground 

Mineral Resource, combined with increased Gold Price used, improved economics and inclusion of further 

extensions on the Zoroastrian Open Pit.  

 

Figure 12-2: Ore Reserve Change March 20 to March 21 
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13 MINING  

13.1 UNDERGROUND 

The Project consists of two underground mines, Zoroastrian and Aphrodite. The Zoroastrian mine is planned 
to commence off the southern end of the existing Zoroastrian central pit and is the priority focus due to the 
high-grade, free-milling nature of the ore, and the ability to rapidly commence mining activities. The 
Aphrodite Underground extends from the base of the Aphrodite Stage 1 Pit. 

Both underground mines will extract ore from multiple lode systems which are open in all directions. 
Additional lodes are expected to be encountered as underground mining progresses with progressive 
underground exploration drilling, currently cost prohibitive from surface.  

13.2 DESIGN OVERVIEW 

Gold is estimated and reported within the underground models to be evaluated within the processing and 
financial summaries.  All ore planned to be extracted from the mines is contained within fresh rock. In order 
to determine the economically mineable part of the resource, the total value of the gold mineralised 
material was calculated. 

13.3 DESIGN METHODOLOGY 

This study undertakes a full mine design from the geology resource block model using Cut-off Grades as a 
preliminary assessment tool for potentially economic material, followed by economic assessment of the 
design based on unit costs used to generate the Cut-off Grades.  Designs, stope shapes and development, 
are generated throughout the orebody, then processed and evaluated with designs flagged to be included 
or excluded based on an economic or risk-based assessment. 

5ŜǎƛƎƴ ǿƻǊƪ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘ ǿƛǘƘ 5ŀǘŀƳƛƴŜΩǎ {ǘǳŘƛƻ р5t ϭ ŀƴŘ {ǘǳŘƛƻ ¦D ϭ ǎƻŦǘǿŀǊŜΦ aƛƴŜ {ǘƻǇŜ hǇǘƛƳƛǎŜǊ 
(MSO) is run in conjunction with existing mine designs to create a baseline to commence the mine design. 
Review of all potentially economic material is completed based on variable cut-off grades, ensuring 
assessment of all possible material without constraining the mine on pre-determined factors, specifically 
production rates. Geology, geotechnical and industry standard mining assumptions are used for stope and 
development designs, such as minimum stope widths and development profiles for design constraints.  

Designs are initially completed on all inventory, with the design refined to Measured and Indicated for 
Reserves evaluation.  

5ŀǘŀƳƛƴŜΩǎ 9ƴƘŀƴŎŜŘ tǊƻŘuction Scheduler © software (EPS) is used as a flagging and calculation tool in 
the processing of the economic design. Factors for dilution and recovery are applied in EPS.  

13.3.1 CUT-OFF GRADE 

Cut-off Grade calculations are generated from the financial modelling completed for the DFS with external 
contractor rates underpinning this based on quotations on the preliminary mine design and schedules 
provided for each mine.  

The Break-Even Cut-off Grade is calculated to be 2.2 g/t for Zoroastrian and 2.0 g/t for Aphrodite, Table 
13-11. 
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Table 13-11: Break Even Cut-off Grades 

UNIT COST UNIT Zoroastrian UG Aphrodite UG 

Gold Price A$/oz 2,000 2,000 

Metallurgical Recovery (LOM average) % 94.7% 95.6% 

Exchange Rate  ($AUD/$USD) 0.75 0.75 
        

Mining Operating Costs A$/t 111.76 69.72 

Processing Operating Costs A$/t 17.69 32.97 

G&A Operating Costs A$/t 3.43 3.33 

Surface Haulage A$/t 0.00 3.48 
        

Total BCOG Operating Costs A$/t 132.9 109.5 

Royalty A$/recovered oz 51.5 101.5 

Break Even Cut-off Grade g/t  2.2 2.0 

A variable Cut-off Grade of 1.6 g/t for Zoroastrian and 1.5 g/t for Aphrodite is calculated which removes 
fixed costs associated with the project such that the project is not constrained by pre-determined factors, 
Table 13-12. 

Table 13-12: Variable Cut-Off Grades 

UNIT COST UNIT Zoroastrian UG Aphrodite UG 

Gold Price A$/oz 2,000 2,000 

Metallurgical Recovery (LOM average) % 94.7% 95.6% 

Exchange Rate  ($AUD/$USD) 0.75 0.75 
        

Mining Operating Costs A$/t 82.40 51.31 

Processing Operating Costs A$/t 11.99 27.27 

G&A Operating Costs A$/t 2.57 2.50 

Surface Haulage A$/t 0.00 3.48 
        

Total VCOG Operating Costs A$/t 96.7 84.6 

State Royalty A$/recovered oz 51.5 101.5 

Variable Cut-off Grade g/t  1.6 1.5 

13.3.2 ECONOMIC EVALUATION 

Economic assessments are completed on the resulting design using economic assumptions (mining unit 
rates, processing costs, processing recovery, gold price, royalties, haulage etc.) which are derived from the 
Feasibility costs. These designed activities are assessed and flagged to whether they generate profit and if 
deemed economic then they are included in the final design.  

13.3.3 ZOROASTRIAN UNDERGROUND 

The Zoroastrian Underground is located at, and will be accessed off, the southern end of the existing 
Zoroastrian Central Pit. 

The study evaluates the Zoroastrian Underground to contain a production target of 1.13Mt at 3.6g/t Au for 
130koz, of which 839kt at 3.6g/t Au for 98koz is designated as Ore Reserves. Bardoc completed an infill 
drilling campaign in 2020 to convert near surface inferred Resources to indicated Resources, this resulted 
in an increase of 25koz on the previous 2020 Reserve estimations. The remainder of the inferred Resources 
is associated with material at depth, predominantly associated with the Southern Zoroastrian Shear lode, 
which will be drilled for potential conversion progressively during underground mining.  

Mining at Zoroastrian Underground may commence as soon as permitting and approvals are received and 
is not constrained by surrounding open pit mining. Based on this, Bardoc will prioritise Zoroastrian as an 
early underground production ore source.  

Key metrics for the Zoroastrian Underground Deposit are summarised in Table 13-13. 
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Table 13-13: Zoroastrian Underground Key Metrics 

ECONOMICS UNIT ZOROASTRIAN 

Parameters     

Gold Price (Financial Evaluation) A$/oz 2,250 

Gold Price (Optimised) A$/oz 2,000 

Metallurgical Recovery (Average) % 94.7% 

Recovered Gold oz 123,265 

All-In Sustaining Costs A$/oz $1,154/oz 

PHYSICALS UNIT ZOROASTRIAN4 

Ore Tonnes     

Stope Ore Tonnes (t) t 824,000 

Stope Ore Grade (g/t) g/t 3.9 

Stope Gold Ounces (oz) oz 102,900 

Development Ore Tonnes (t) t 310,100 

Development Ore Grade (g/t) g/t 2.7 

Development Gold Ounces (oz) oz 27,300 

Total Ore Tonnes (t) t 1,134,100 

Total Ore Grade (g/t) g/t  3.6 

Total Gold Ounces (oz) oz 130,100 

Material Movement     

Total Waste Tonnes (t) t 415,200 

Total Ore Tonnes (t) t 1,134,200 

Total Material Movement (t) t 1,549,400 

Lateral Development     

Total Capital Development (m) m 4,780 

Total Operating Development (m) m 4,960 

Total Lateral Development (m) m 9,740 

Vertical Development     

Total Capital Vertical Development (m) m 590 

Total Vertical Development (m) m 590 

The underground mine is designed to be accessed off a portal from the southern end of the existing 
Zoroastrian pit. Lateral development will be carried out using conventional mechanised drill and blast 
techniques, using twin-boom jumbos.  

Stoping will be carried out via a top-down mining method using conventional mechanised sub-level long-
hole open stoping techniques, utilising rib and sill pillars for void stability and dilution control. Level spacing 
for the stoping is 20m floor-to-floor with typical 15.5m up-dip stope heights. No fill is designed to be used, 
although where benefit may be realised to reduce trucking requirements, filling may be implemented.  

Ventilation will be provided via a series of ventilation shafts to be developed on each level to maintain the 
highest quality airflow to the working areas. Aside from the top ventilation rise, which will be completed 
using a 4.5m diameter raisebore, the remainder of ventilation development will be completed using long-
hole rise methodologies with resources readily available for conventional stoping.  

9ǎŎŀǇŜǿŀȅΩǎ ǿƛƭƭ ōŜ ŘŜǾŜƭƻǇŜŘ ƻƴ ŜǾŜǊȅ ǎŜŎƻƴŘ ƭŜǾŜƭ ǳǎƛƴƎ ŀ мΦрƳ diameter raisebore.  

The design parameters of the Zoroastrian Underground are shown in Table 13-14 and a layout of the 
underground mine is provided in Figure 13-3.  

 
4 Table may contain errors from rounding 
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Table 13-14: Development Design Criteria 

Criteria Value 

LATERAL DEVELOPMENT 

Decline Level 5.3mW x 5.4mH 

Access Level 5.0mW x 5.0mH 

Ore Drives Level 4.5mW x 4.5mH 

Other Lateral Development Level 4.5mW x 4.5mH 

VERTICAL DEVELOPMENT 

Escapeways 1.5m Diameter RB 

Vent Rise to Surface 4.5m Diameter RB 

Sub-Level Vent Rises 4.5m x 4.5m LHR 

STOPING 

Minimum Mining Width 2.5m 

Level Spacing 20.0m 

Stope Strike 25.0m 

Minimum Pillar Width 5.0m 

Dilution 10% 

In situ Stope Recovery 95% 

Rib Pillar Recovery 0% 

Sill Pillar Recovery 0-60%5 

 

Figure 13-3: Zoroastrian Underground Design 

  

 
5 Sill recovery dependent on stope width, strike length and surrounding mining activities 



 
 

 

 Page 19 of 133 

13.3.4 APHRODITE UNDERGROUND 

The Aphrodite Underground is located beneath the proposed Aphrodite pit, and will be accessed off the 
northern end of the Phi Stage 1 Pit, as shown in Figure 13-4. 

The study evaluates Aphrodite Underground to contain a production target of 3.7Mt at 3.6g/t Au for 
426koz, including 3.1Mt at 3.4g/t Au for 344koz of Ore Reserves. Bardoc completed an aggressive resource 
conversion campaign throughout 2020 increasing reserves from 287koz (+57koz). 

Mining at Aphrodite is proposed to commence following the completion of the Stage 1 pit, which will 
provide an adequate location to commence a decline portal in fresh and competent rock material. Based 
on this, Bardoc will prioritise mining of the Aphrodite Stage 1 pit for the commencement of underground 
activities at Aphrodite as early as possible.  

Key metrics for the Aphrodite underground deposit are summarised in Table 13-15 below: 

Table 13-15: Aphrodite Underground Key Metrics 

ECONOMICS UNIT APHRODITE 

Parameters     

Gold Price (Financial Evaluation) A$/oz 2,250 

Gold Price (Optimisation) A$/oz 2,000 

Metallurgical Recovery % 95.6% 

Recovered Gold oz 406,600 

All-In Sustaining Costs A$/oz $977/oz 

PHYSICALS UNIT APHRODITE6 

Ore Tonnes     

Stope Ore Tonnes (t) t 2,647,100 

Stope Ore Grade (g/t) g/t 3.8 

Stope Gold Ounces (oz) oz 322,900 

Development Ore Tonnes (t) t 1,045,900 

Development Ore Grade (g/t) g/t 3.1 

Development Gold Ounces (oz) oz 102,500 

Total Ore Tonnes (t) t 3,693,000 

Total Ore Grade (g/t) g/t  3.6 

Total Gold Ounces (oz) oz 425,400 

Material Movement     

Total Waste Tonnes (t) t 717,000 

Total Ore Tonnes (t) t 3,696,000 

Total Material Movement (t) t 4,413,000 

Lateral Development     

Total Capital Development (m) m 8,160 

Total Operating Development (m) m 17,600 

Total Lateral Development (m) m 25,760 

Vertical Development     

Total Capital Vertical Development (m) m 780 

Total Vertical Development (m) m 780 

The underground mine is designed to be accessed off a portal from the northern end of the proposed 
Aphrodite Stage 1 Pit. Lateral development will be carried out using conventional mechanised drill-and-
blast techniques, using twin-boom jumbos.  

Stoping will be carried out via a top-down mining method using conventional mechanised sub-level long-
hole open stoping techniques, utilising rib and sill pillars for void stability and dilution control. Level spacing 
for the stoping is 20m floor-to-floor with typical 15.5m up-dip stope heights. No fill is designed to be used, 
although where benefit may be realised to reduce trucking requirements, filling may be implemented.  

 
6 Tables are subject to rounding 
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Ventilation will be provided via a series of ventilation shafts to be developed on each level to maintain the 
highest quality airflow to the working areas. Aside from the top two ventilation rises, which will be 
completed using a 4.5m diameter raisebore, the remainder of ventilation development will be completed 
using long-hole rise methodologies with resources readily available for conventional stoping.  

9ǎŎŀǇŜǿŀȅΩǎ ǿƛƭƭ ōŜ ŘŜǾŜƭƻǇŜŘ ŀǘ ŜǾŜǊȅ ǎŜŎƻƴŘ ƭŜǾŜƭ ǳǎƛƴƎ ŀ мΦрƳ diameter raisebore.  

The design parameters for the Aphrodite Underground are shown in Table 13-16 and a layout of the 
underground mine is shown in Figure 13-4: 

Table 13-16: Design Criteria 

Criteria Value 

LATERAL DEVELOPMENT 

Decline Level 5.3mW x 5.4mH 

Access Level 5.0mW x 5.0mH 

Ore Drives Level 4.5mW x 4.5mH 

Other Lateral Development Level 4.5mW x 4.5mH 

VERTICAL DEVELOPMENT 

Escapeways 1.5m Diameter RB 

Vent Rise to Surface 4.5m Diameter RB 

Sub-Level Vent Rises 4.5m x 4.5m LHR 

STOPING 

Minimum Mining Width 2.5m 

Level Spacing 20.0m 

Stope Strike 25.0m 

Minimum Pillar Width 5.0m 

Dilution 5% 

In-situ Stope Recovery 95% 

Rib Pillar Recovery 0% 

Sill Pillar Recovery 0-60%7 

 

Figure 13-4: Aphrodite Underground Mine Layout 

 
7 Sill recovery dependent on stope width, strike length and surrounding mining activities 
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13.4 OPEN PIT MINING 

The Bardoc open pits consist of the Excelsior, Zoroastrian, Aphrodite, Bulletin South and Mayday open pits, 
which will be mined using conventional open pit mining methods. It is proposed for the larger pits that 190-
tonne excavators will be used with a fleet of 90-tonne dump trucks. 

Open pit mining is planned on a double-shift continuous roster basis, using both a 120-tonne and a 190-
tonne excavator loading 90-tonne dump trucks, with mining benches approximately 5m in height.  

The 120 tonne excavator fleets are expected to commence the open pit mining of the Zoroastrian North 
and Bulletin South pits. 190 tonne excavator fleets will be utilised to commence the Excelsior and Aphrodite 
pits to service the initial waste stripping, after which each of the projects will transition back to 120 tonne 
excavator fleets. All other pits will utilise the 120 tonne excavator fleets. 

The Resource models are regularised to Selective Mining Units (SMU), as shown Table 13-17, to replicate 
potential mineable blocks. The regularised models are used for the optimisations to delineate material to 
guide final pit designs. 

Table 13-17: Block Model Selective Mining Unit (SMU) 

PIT Block Model Selective Mining Unit (SMU) 

Excelsior  4.0mX x 8mY x 2.5mZ 

Zoroastrian  2.0mX x 5.0mY x 2.5mZ 

Aphrodite  2.5mX x 5.0mY x 2.5mZ 

Bulletin  2.0mX x 5.0mY x 2.5mZ 

Mayday  4.0mX x 5.0mY x 5.0mZ 

Pit optimisations were completed on all the pits at a A$2,000/oz gold price using DFS mining and processing 
costs.   

The SMU regularised models are classed as a diluted model and, as such, are considered suitable for 
optimisation and scheduling. No additional dilution was applied. A global ore loss of 3% was applied to the 
optimisation and schedule.  

13.4.1 OPEN PIT CUT-FF GRADES 

Cut-Off Grade (COG) calculations are based on the financial modelling completed for the DFS and corporate 
guidance. Table 13-18 ŘŜǘŀƛƭǎ ǘƘŜ /hDΩǎ ǇǊŜǇŀǊŜŘ ŀƴŘ ǳǎŜŘ ŦƻǊ ǘƘŜ ƻǇŜƴ Ǉƛǘ ŘŜǇƻǎƛǘǎΦ 

Table 13-18: Open Pit Cut-off Grades 

Material Type Cut-off (g/t)  

Excelsior   

Oxide - Free Milling 0.31 

Transitional - Free Milling 0.31 

Fresh - Free Milling 0.35 

Zoroastrian North   

Oxide - Free Milling 0.32 

Transitional - Free Milling 0.35 

Fresh - Free Milling 0.40 

Zoroastrian Central   

Oxide - Free Milling 0.32 

Transitional - Free Milling 0.33 

Fresh - Free Milling 0.40 

Zoroastrian South   

Oxide - Free Milling 0.33 

Transitional - Free Milling 0.34 

Fresh - Free Milling 0.42 
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Material Type Cut-off (g/t)  

Bulletin South   

Oxide - Free Milling 0.39 

Transitional - Free Milling 0.40 

Fresh - Free Milling 0.49 

Aphrodite Stage 1   

Oxide - Free Milling 0.41 

Transitional - Free Milling 0.44 

Transitional - Refractory 0.75 

Fresh - Refractory 0.79 

Aphrodite Stage 2   

Oxide - Free Milling 0.39 

Transitional - Free Milling 0.44 

Transitional - Refractory 0.70 

Fresh - Refractory 0.81 

Mayday   

Oxide - Free Milling 0.44 

Transitional - Free Milling 0.48 

Transitional - Refractory 0.77 

Fresh - Refractory 0.82 

13.4.2 EXCELSIOR OPEN PIT 

The Excelsior Open Pit, located adjacent to the existing Zoroastrian Open Pit, is the larger of the two in this 
area and utilises a dual- lane ramp cresting midway along the western wall at the 435 RL and follows the 
western wall to the north, where it continues back on the eastern wall down to the 310RL where it 
transitions to a single-lane ramp to the base of pit at the 240 RL. 

The planned mining is a cut-back of an open pit originally mined in this location, and the design has 
considered a reasonable cut-back width to practically mine the proposed open pit.  

Historical mine voids at Excelsior have since been back-filled with tailings material to near the original 
surface RL. The removal and mining of this material has been included in the DFS.   

The final design for the Excelsior pit has a strike length of 810 m and an overall pit depth of 195 m, mining 
a production target of 6.2Mt at 1.1 g/t Au for 215koz with an overall strip ratio of 5:1, as shown in Table 
13-19. Figure 13-5 details the key design parameters and summary of the pit: 
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Table 13-19: Excelsior Open Pit Design Parameters and Metrics 

ECONOMICS UNIT EXCELSIOR 

Parameters     

Gold Price (Financial Evaluation) A$/oz 2,250 

Gold Price (Optimisation) A$/oz 2,000 

Metallurgical Recovery (Average) % 96.7% 

Recovered Gold oz 208,100 

All-In Sustaining Costs A$/ oz $1,428/oz 

PHYSICALS UNIT EXCELSIOR8 

Total Ore Tonnes t 6,167,800 

Total Ore Grade g/t  1.1 

Total Gold Ounces oz 215,200 

Total Waste Tonnes t 32,283,000 

Strip Ratio W:O 5.2 

Pit Geometry     

Strike Length m 810 

Strike Width m 445 

Depth m 195 

DESIGN PARAMETERS UNIT EXCELSIOR 

Ramp Gradient   1:10 

Ramp Widths   15m Single Lane; 25m Double Lane 

Bench Height   5m 

Minimum Mining Width   20m 

Block Model Selective Mining Unit (SMU)   4.0mX x 8mY x 2.5mZ 

Mining Dilution % 0.0%9 

Mining Ore Loss % 3.0% 

 

Figure 13-5: Excelsior Pit Design 

 

 
8 Tables are subject to rounding 
9 Dilution has been built into geological model 
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13.4.3 ZOROASTRIAN NORTH OPEN PIT 

The Zoroastrian North Open Pit is a small cutback pit, mining the northern lode extension of the Zoroastrian 
complex and located to the north of the existing Central Zoroastrian Pit. The final design for the Zoroastrian 
North Pit has a strike length of 530 m and an overall pit depth of 125 m, mining a production target of 0.6Mt 
@ 1.8 g/t for 32koz with an overall strip ratio of 18:1, as shown in Figure 13-6.  

The Zoroastrian North Open Pit design allows for a dual-lane access ramp, cresting to the south on the 
western wall at the 435 RL following the eastern wall in an anti-clockwise direction, until the 385 Rl which 
time it is narrowed to a single-lane ramp access that continues to the base of pit at the 330 RL.  

This pit will be mined first, and provides further benefit of providing a closely located future waste storage 
location for the Excelsior pit. 

Table 13-20: Zoroastrian North Open Pit Design Parameters and Metrics 

ECONOMICS UNIT ZOROASTRIAN NORTH 

Parameters     

Gold Price (Financial Evaluation) A$/oz 2,250 

Gold Price (Optimisation) A$/oz 2,000 

Metallurgical Recovery (Average) % 96.5% 

Recovered Gold oz 31,200 

All-In Sustaining Costs A$/ oz $1,281/oz 

PHYSICALS UNIT ZOROASTRIAN NORTH10 

Total Ore Tonnes t 567,900 

Total Ore Grade g/t  1.8 

Total Gold Ounces oz 32,300 

Total Waste Tonnes t 10,344,300 

Strip Ratio W:O 18.2 

Pit Geometry     

Strike Length m 530 

Strike Width m 285 

Depth m 125 

DESIGN PARAMETERS UNIT ZOROASTRIAN NORTH 

Ramp Gradient   1:10 

Ramp Widths   15m Single Lane; 25m Double Lane 

Bench Height   5m 

Minimum Mining Width   20m 

Block Model Selective Mining Unit (SMU)   2.0mX x 5.0mY x 2.5mZ 

Mining Dilution % 0.0%11 

Mining Ore Loss % 3.0% 

13.4.4 ZOROASTRIAN CENTRAL OPEN PIT 

The Zoroastrian Central Open Pit is a small cutback pit, mining the eastern lode extension of the Zoroastrian 
complex and located to the east of the existing Central and original Zoroastrian Pit. The final design for the 
Zoroastrian Central Pit has a strike length of 530 m and an overall pit depth of 125 m, mining a production 
target of 0.3Mt at 1.5 g/t for 17koz with an overall strip ratio of 11:1, as shown in Figure 13-6. Table 13-21 
details the key design parameters and summary of the pit.  

The Zoroastrian Central Open Pit design allows for a single-lane access ramp, cresting to the north on the 
eastern wall, following the Eastern wall in a clockwise direction, until the 375RL where the ramp switches 
back and continues anticlockwise back along the eastern wall to the base of pit at the 340 RL. The design 
includes a small splay to the north, which is mined at the base of the existing Zoroastrian pit from the 390 
RL down to the 375 RL. The ramp access is maintained along the western wall. 

 
10 Tables are subject to rounding 
11 Dilution has been built into geological model 



 
 

 

 Page 25 of 133 

While the northern extents of the open pit do encroach on the old surface ROM pad, the impact of this on 
mining activities is assumed to be minimal. While no standoff has been assumed for the movement of 
material away from the proposed pit crest, material within the ROM that is mined is accounted for and 
costed within the optimisation assessment and financial outcomes. 

Table 13-21: Zoroastrian Central Design Parameters and Metrics 

ECONOMICS UNIT ZOROASTRIAN CENTRAL 

Parameters     

Gold Price (Financial Evaluation) A$/oz 2,250 

Gold Price (Optimisation) A$/oz 2,000 

Metallurgical Recovery (Average) % 96.0% 

Recovered Gold oz 16,300 

All-In Sustaining Costs A$/oz $1,566/oz 

PHYSICALS UNIT ZOROASTRIAN CENTRAL12 

Total Ore Tonnes t 344,700 

Total Ore Grade g/t  1.5 

Total Gold Ounces oz 17,000 

Total Waste Tonnes t 3,864,100 

Strip Ratio W:O 11.2 

Pit Geometry     

Strike Length m 530 

Strike Width m 285 

Depth m 125 

DESIGN PARAMETERS UNIT ZOROASTRIAN CENTRAL 

Ramp Gradient   1:10 

Ramp Widths   15m Single Lane 

Bench Height   5m 

Minimum Mining Width   20m 

Block Model Selective Mining Unit (SMU)   2.0mX x 5.0mY x 2.5mZ 

Mining Dilution % 0.0%13 

Mining Ore Loss % 3.0% 

 

Figure 13-6: Zoroastrian North and Central Pit Design 

 
12 Tables are subject to rounding 
13 Dilution has been built into geological model 
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13.4.5 ZOROASTRIAN SOUTH OPEN PIT 

The Zoroastrian South Open Pit is a small pit, mining the southern lode extension of the Zoroastrian complex 
and located to the south of the existing Central Zoroastrian Pit. The final design for the Zoroastrian South 
Pit has a strike length of 510 m and an overall pit depth of 115 m, mining a production target of 0.5Mt @ 
1.7 g/t for 25koz with an overall strip ratio of 13:1, as shown in Figure 13-7.  

Table 13-22 details the key design parameters and summary of the pit.  

The Zoroastrian South Open Pit design allows for a dual-lane access ramp, cresting to the north on the 
western wall at the 435 RL, following the southern wall in an anti-clockwise direction, until the 395 RL which 
is when the ramp switches back and continues in a clockwise direction along the southern wall where it is 
narrowed to a single-lane ramp access that continues to the base of pit at the 325RL.  

Table 13-22: Zoroastrian South Design Parameters and Metrics 

ECONOMICS UNIT ZOROASTRIAN SOUTH 

Parameters     

Gold Price (Financial Evaluation) A$/oz 2,250 

Gold Price (Optimisation) A$/oz 2,000 

Metallurgical Recovery (Average) % 96.1% 

Recovered Gold oz 24,100 

All-In Sustaining Costs A$/oz $1,559/oz 

PHYSICALS UNIT ZOROASTRIAN SOUTH14 

Total Ore Tonnes t 467,600 

Total Ore Grade g/t  1.7 

Total Gold Ounces oz 25,100 

Total Waste Tonnes t 6,203,900 

Strip Ratio W:O 13.3 

Pit Geometry     

Strike Length m 510 

Strike Width m 285 

Depth m 115 

DESIGN PARAMETERS UNIT ZOROASTRIAN SOUTH 

Ramp Gradient   1:10 

Ramp Widths   15m Single Lane; 25m Double Lane 

Bench Height   5m 

Minimum Mining Width   20m 

Block Model Selective Mining Unit (SMU)   2.0mX x 5.0mY x 2.5mZ 

Mining Dilution % 0.0%15 

Mining Ore Loss % 3.0% 

 
14 Tables are subject to rounding 
15 Dilution has been built into geological model 
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Figure 13-7: Zoroastrian South Open Pit Design 

 

13.4.6 APHRODITE OPEN PIT DESIGN 

The Aphrodite Open Pit is designed to mine two prominent ore lodes, the Phi (western) and the Alpha 
(eastern) lode. The two prominent ore lodes create an open pit design comprising of two main mining areas, 
Stage 1 to the West and Stage 2 to the East with a natural saddle being created between them as a result.  

Mining the pit in two stages provides a platform to access the underground mine following the completion 
of Stage 1, enabling Stage 2 and the underground to be mined concurrently. 

The design for the Aphrodite Stage 1 Open Pit has a strike length of 585 m and an overall pit depth of 145m, 

mining a production target of 1.0Mt at 1.9 g/t for 62koz with an overall strip ratio of 15:1, as shown Figure 

13-8. 

Table 13-23 details the key design parameters and summary of the pit.  

The Aphrodite Stage 1 Open Pit design allows for a dual-lane access ramp, cresting to the south on the 
western wall at the 385 RL, following the western wall in a clockwise direction, until the 285 RL where it is 
narrowed to a single-lane ramp access that continues to the base of pit at the 245RL. 

  






